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Llenb paGoTbl — U3yyeHre 3aBUCUMOCTH CTPYKTYPHBIX U3MEHEHUI OOLLMX COHHbIX apTepuii (TOMLWMHBLI KOMMNEeKCa UHTK-
mMa-Meama v anameTpa cocyaa) OT MHAeKca Macchl Tena 6omnbHbIX rMNepToHNYECcKo 6onesHbHo.

Matepuanbl u MeToAbl. B vccnenoBaHme BknoueHo 84 60MbHbIX rMnepToHnYeckorn BonesHbio 2 ctaguu 1 15 npakTuyecku
300pOBbIX MK, [pynnbl 4OCTOBEPHO HE OTMYanMchb No BO3pacTy, nony, pocTy. bonbHble B B 3aBMCMMOCTM OT MHAEKCA
macchl Tena 6binu pacnpeneneHsl Ha TP rpynbl: ¢ HopMarbHOW Maccoi Tena (n = 19), ¢ u3bbITOYHON (N = 34) 1 OXMPeHneM
(n = 31). U3 uccneposanus uckniovanmch 6omnbHble C TONWMHOM KoMnnekca UHTUMa-megua 6onee 900 um U Hanruem
aTepocknepoTnYeckmx dnsiuek obLLMX COHHbIX apTepuid. Bcem nauveHTam npoBoamnu usmeperust: «ocducHoro» AL, ana-
MeTpa U TOMLMHbI KOMMEKCa UHTUMa-Meama 0BLIMX COHHbIX apTepPUiA, CTPYKTYPHO-TEOMETPUYECKMX U (DYHKLIMOHAMBHBIX
nokasarenen cepgua.

Pesynbrathl. Y 60MbHbIX TMNEPTOHNYECKO 6OMNE3HbI0 UMEET MECTO OAHOBPEMEHHOE PEMOLENMPOBaHIe COCy0B (OCTOBEP-
Hoe yBenuyeHne TUM Ha 17,8 % n gnameTpa Ha 6,6 % obLmx COHHbIX apTepwit) u cepaua (runeptpodus JOK, aunaraums
NeBOro Npeacepans, yBenuyeHne KoHeyHoro gmacronunyeckoro Aasnenns JK). bonbHele b ¢ n3bbIToyHoOM Maccon Tena
1 OXMPEHWEM VMENM LJOCTOBEPHO Bonbluve AnameTphl NpaBbix 06X COHHbIX apTepuit Ha 8,1 % (p = 0,016) 1 Ha 6,9 %
(p = 0,039) cooTBeTCTBEHHO, YeM BonbHble b ¢ HOpManbHOW Maccoi Tena. [uameTp nesoii 06LLE COHHO apTepum Bbin
focTtosepHo bonblue Ha 8,7 % (p = 0,012) y 6onbHbix 'b ¢ UMT no cpasHeHWto ¢ aHanorMyHbIM nokasateneM y 6oMbHbIX
I'b ¢ HopmarnbHoiA Maccor Tena. Mo nokasatensm TUM OCA c aByx cTopoH GornbHble I'b ¢ HopMarnbHOW, N3BLITOYHON Mac-
COVi TENa 1 OXUPEHNEM JOCTOBEPHO He oTnmyanuck. C yBenuueHnem nuHaekca maccol Tena y bonbHbix b Habnopaetcs
MPOrpeccyBHOe yBENMYEHNE AnacTonmyeckoro pasmepa nesoro npeacepans: npu MT Ha 10,7 % (p = 0,005) 6onbLue, yem
npy HopMarbHOW Macce Tena; a Npu oxupeHun —Ha 2,5 % (p = 0,001) GonbLue, Yem npu MT. Y 6onbHbIX B 1 oxvpeHnem
TWM npasoit OCA koppenupoBana ¢ Bodpactom (r = 0,41; p = 0,02), ®B XK (r = 0,39; p = 0,03), T3CITXKz (r = 0,37; p = 0,04),
E/E’ (r=0,39; p =0,04). Y 6onbHbIx ['E ¢ HopmanbHoi maccoii Tena TUIM npasoit OCA koppenupoBana ¢ AMacTonmyeckum
pa3mepom nesoro npeacepams (r=0,51; p =0,02), maccow Tena (r=0,57; p =0,01); TM neson OCA ¢ maccon Tena (r = 0,48;
p = 0,04), nnoexc maccbl Tena (r = 0,61; p = 0,01) n anametpom aoptsl (r = 0,51; p = 0,02). ¥ 6onbHbix 6 ¢ oxvpeHnem
MWHUMarbHas TOMLLMHA KoMNIeKca MHTUMa-meauma (604 + 31 um) umena MecTo npu HopmasnbHOM Tvne reomeTpun JK u go-
cToBepHo (p = 0,023) ysenuumnsanack npaktudeckn Ha 100 um npu KcLeHTpryeckon runeptpocum n coctasmna 703 £ 93 um.

BbiBoab!. YBennyeHue nHgekca macchl Tena y 6onbHbIx ['b conpoBoxgaeTcs ysenuyeHmem anameTpa o6LLmx COHHbIX apTepui,
AMacTONMYEeCKOro pa3mepa 1eBoro Npeacepamns, TONLWMHbLI 3aAHEN CTEHKU U MHAEKCa MacChl MUOKapAa NeBOro xenyaoyka. Y
6onbHbIX ' ¢ HopmanbHor maccor Tena TUM npasoit OCA koppenvpoBana ¢ maccor Tena (r = 0,57; p = 0,01); TUM neson
OCA ¢ maccon tena (r = 0,48; p = 0,04) n UMT (r = 0,61; p = 0,01). locToBEPHOE YBENMUYEHWE TOMLLMHBLI KOMMEKCa UHTH-
ma-Meama neBoii obLLert COHHOM apTepun HabntogaeTcs Tonbko Y 6onbHbIX B ¢ OXMpeHreM, MMEIOLLMX AKCLIEHTPUYECKYIO
rMNepTPOUIO MO CPABHEHMIO C HOPMAarbHOW FeOMETPUEN NIEBOTO XeNyaoyKa.

3aneXHicTb TOBLLMHM iIHTUMA-MeAia COHHUX apTepil Bia MacH Tina
XBOPUX Ha rinepToHiuHy xBopoby

B. B. CuBonan, B. A. Matcanaesa, M. C. lotaneHko, I. B. AuxaceHko

MeTa po60TH — BUBYEHHS 3aNEXHOCTi CTPYKTYPHUX 3MiH 3aranbHWUX COHHWX apTepili (TOBLLMHM KOMMNIEKCY iHTUMa-Megia Ta
AiameTpa CyavH) Bif iHAEKCY Macu Tina XBOpUX Ha riNepTOHiYHY XBOPOOY.

Marepianu Ta MeToam. Y gocrimkeHHs Bkntounnmn 84 ocobm, siki xsopi Ha X 2 cTagii, Ta 15 npakTnyHo 3gopoBux ocib. Mpynu
BipOrigHO He BiApPI3HAMMChH 3a BIKOM, CTaTTI, POCTOM. XBOpYKX Ha "X 3anexHo BiJ iHAEKCY Macy Tina noginunu Ha Tpu rpynu:
3 HopMarnbHoK Macoto Tina (n = 19), HagwkoBoto (N = 34) Ta OXMPIHHAM (n = 31). |3 AOCTIMKEHHS BUKITIOYANUCh XBOPI, AKi
Manu TOBLUMHY Komnnekcy iHTuma-megia noHag 900 um abo 3 HasiBHICTIO aTepOCKNEePOTUYHUX BRSLLOK 3aranbHUX COHHUX
apTepin. Ycim nauieHTam 3aincHunm Bumipy «odpicHoro» AT, fiameTpa 1 TOBLLMHM KOMMNEKCY iHTUMa-Megjia 3aranbH1UX COHHNX
apTepil, CTPYKTYPHO-TEOMETPUYHIX | (hYHKLIOHATNbHUX MOKA3HWKIB CepLS.

Pe3ynkTati. Y XBOpUX Ha rinepToHiYHy XBopoOy BiabyBaeTbCs OAHOYACHE PEMOLENOBAHHS CyauH (BiporigHe 30inblUeHHs
TIM Ha 17,8 % Ta giameTtpa — Ha 6,6 % 3aranbHuX COHHWX apTepiit) i cepug (rineptpodis JILL, aunatauis nisoro nepeacepas,
36iMbLUEHHS KiHLEeBOro aiactoniyHoro tucky J1LU). XBopi Ha X i3 HagnMLLKOBOK Macoto Tifla Ta OXUPIHHAM Masnu BiporigHo
6inbLui giameTpu NpaBoi 3aranbHoi coHHoi apTepii Ha 8,1 % (p = 0,016) i Ha 6,9 % (p = 0,039) BignosigHo, Hix xBopi Ha X
i3 HopMarnbHoOK Macoto Tina. [liameTp niBoi 3aranbHoi CoHHOI apTepii ByB BiporigHo Ginbwum Ha 8,7 % (p = 0,012) y xBopux
Ha X i3 HagNWLLIKOBOK MacoH0 Tina NOPIBHAHO 3 aHamNOorYHUM MoKa3HUKOM Yy XBopux Ha X i3 HopmanbHoK Macoto Tina. 3a
nokasHukamm TIM 3CA 3 obox cTopiH xBopi Ha X i3 HOpManbHOK, HaANWLLIKOBOK MACOI0 Tifla Ta OXMPIHHAM BIPOTiAHO He
BiZpI3HANMNCb Mix coboto. 3i 36inbLUeHHAM iHOEKCY Macy Tina y xBopux Ha X crnocTepiranock nporpecytode 30inbLIEHHS
fiacToniyHoro po3mipy niBoro nepefcepas: y XBOpuX i3 HaamLwkoBoto Macoto Tina Ha 10,7 % (p = 0,005) BinbLue, Hix npu
HopMarbHil Maci Tina; a npu oxupiHHi Ha 2,5 % (p = 0,001) Binblue, HiX NpW HAANWULLIKOBIA Maci Tina. Y xsopux Ha X 3
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oxmpitHsam TIM npasoi 3CA kopentoBana 3 Bikom (r = 0,41; p=0,02), ®B J1LL (r=0,39; p = 0,03), T3C/Wg (r=0,37; p = 0,04),
E/E'(r=0,39; p=0,04). Y xBopux Ha X i3 HopmanbsHoto macoto Tina TIM npaeoi 3CA kopentoBana 3 4iaCToniyHum po3mipom
nisoro nepeacepas (r = 0,51; p = 0,02), macoto Tina (r = 0,57; p = 0,01); TIM nisoi 3CA 3 macoto Tina (r = 0,48; p = 0,04),
iHoekcom macy Tina (r = 0,61; p = 0,01) i giametpom aoptu (r = 0,51; p = 0,02). Y xBopux Ha X 3 OXKMPIHHAM MiHIManbHa
TOBLUMHA KOMMNEKCY iHTUMa-Megia (604 + 31 um) cnocTepiranack npy HopmansHomy Tvni reomeTpii J1LL i BiporigHo (p = 0,023)
36inbLuyBanach npakTuyHo Ha 100 UM Npum eKCLEHTPUYHIN rinepTpodii Ta ctaHoBuna 703 + 93 um.

BucHoBku. 30inbLueHHs iHAeKkcy Macy Tina y xBopux Ha X cynpoBOaXyeTbCst 36iMbLUEHHAM AiaMeTpa 3aranbH1X COHHUX
apTepil, AiacToniyHoro po3mipy NiBoro nepeacepast, TOBLUMHM 3aAHLOI CTIHKW Ta iHAEKCY Macy Miokapada NiBoro LUyHoYKa.
Y xBopux Ha I'X i3 HopmanbHoto Macoto Tina TIM npasoi 3CA kopentoBana 3 macoto Tina (r = 0,57; p = 0,01); TIM nisoi 3CA
3 macoto Tina (r = 0,48; p = 0,04) Ta IMT (r = 0,61; p = 0,01). BiporigHe 30inbLUEHHS TOBLUMHM KOMMNIEKCY iHTUMa-megia
NiBOi 3aranbHOi COHHOI apTepii CnocTepiraeTbCs TiMbkK Y XBOPUX Ha X 3 OXUPIHHSAM, SIKi MaloTb EKCLIEHTPUYHY rinepTpodito
MOPIBHAHO 3 HOPMarbHO0 FEOMETPIEHD MIBOrO LUMYHOYKA.

Dependence of carotid arteries intima-media thickness on body weight Key Wgrtliﬁ
. . ' essentia
of patients with hypertension hypertension
V. V. Syvolap, V. A. Matsalaeva, M. S. Potapenko, I. V. Likhasenko arterial |ht|ma,
body weight.
The aim was to study the dependence of structural changes in the common carotid arteries (intima-media complex thickness
and vascular diameter) on the body weight index of hypertensive patients. Zaporozhye

medical journal

Material and methods. The study included 84 patients with stage 2 essential hypertension (EH) and 15 healthy people. Groups 2018: 20 (1), 4-11

did not differ significantly in age, gender, height. Patients with EH, depending on the body mass index, were divided into three
groups: normal body weight (n = 19), overweight (n = 34) and obesity (n = 31). The study excludes patients with intima-media
complex thickness (IMT) of more than 900 um or atherosclerotic plaques presence in the common carotid arteries (CCA).
All patients were measured: «office» ABP, diameter and intima-media complex thickness of the common carotid arteries,
structural-geometric and functional indicators of the heart.

Results. In patients with EH there is a simultaneous remodeling of blood vessels (a significant increase in IMT of 17.8 % and
CCA diameter of 6.6 %) and the heart (LV hypertrophy, left atrium dilation, LV end diastolic pressure increase). Hypertensive
patients with overweight and obesity had significantly higher right CCA diameters by 8.1 % (P = 0.016) and 6.9 % (P = 0.039),
respectively, than those with EH and normal body mass. The left CCA diameter was significantly higher by 8.7 % (P = 0.012)
in patients with overweight compared to a similar figure in patients with EH and normal body mass. Patients with normal,
overweight and obesity with EH significantly did not differ according to the indicators of CCA IMT on both sides. With an
increase in the body mass index in patients with EH there is a progressive increase in the left atrium diastolic size: in patients
with overweight by 10.7 % (P = 0.005) more than in normal body weight patients; and with obesity by 2.5 % (P = 0.001) more
than in overweight patients. In patients with EH and obesity the right CCA IMT correlated with age (r = 0.41; P = 0.02), EF
LV (r=0.39; P =0.03), the LV posterior wall thickness (r = 0.37; P = 0.04), E/ E ‘(r = 0.39; P = 0.04). In patients with EH and
normal body mass the right CCA IMT correlated with the left atrium diastolic size (r = 0.51; P = 0.02), body weight (r = 0.57;
P =0.01); the left CCA IMT with body weight (r = 0.48; P = 0.04); body mass index (r = 0.61; P = 0.01) and aorta diameter
(r=0.51; P =0; 02). In patients with EH and obesity the intima-media complex minimum thickness (604 + 31 ym) occurred
in the normal type of LV geometry and significantly (P = 0.023) increased by almost 100 pym in eccentric hypertrophy and
amounted to 703 £+ 93 ym.

Conclusions. An increase in the body mass index in patients with EH is accompanied by an increase in the common
carotid arteries diameter, the left atrium diastolic size, the posterior wall thickness and the left ventricular mass index. In
patients with EH and normal body mass the right CCA IMT correlated with body weight (r = 0.57; P = 0.01); the left CCA
IMT with body weight (r = 0.48; P = 0.04) and BMI (r = 0.61; P = 0.01). A significant increase in the intima-media complex
thickness of the left CCA occurs only among obese patients with eccentric hypertrophy compared with normal left ventricular
geometry.

CepaeyHo-cocyancTble 3a60neBaHns 0CTalTCH OCHOBHOM
MPUYMHON CMEPTHOCTW HE TONMbKO B YKpauHe, U B MUpe.
K uncny dpakTopoB kapamoBacKymnspHOTO pycka OTHOCST
NoBbILLIEHHOE apTepuanbHOe AaBreHue, yBenumyexue
Macchl Tena, ypoBHS MHOKO3bl B Na3me HaToLuak, obLero
XOrecTepuHa 1 XonecTepyHa NnonpoTenaoB H3KON NMoT-
HOCTW, CHIDKEHME XOnecTepuHa NNoNPOTENAOB BbICOKON
MAOTHOCTW, YTOMLLEHWE KOMMIEKCa MHTUMa-Meama obLwmx
COHHbIX apTepuii (TVIM), TabakokypeHue [1].
YBenuyeHune TONWMHbI KOMMNeKca WHTUMa-Meamna
SBMNSAETCH HEVNHBA3NBHBIM MapKkepoM PaHHUX W3MEHEHWN
apTepuaribHON CTEHKM MPY TMNEPTOHYECKO BornesHm 1 pas-
TNMYHBIX CEpAEYHO-COCYANCTBIX 3a00NeBaHMsIX aTepoCcKIepo-
T4eckor npypogbl [16]. Onpenenexme ToNLLMHbI KoMnrekca
VHTUMa-Meama COHHbIX apTepuin Bce Boree LUMPOKO UCTorb-
3yeTcs B KNMMHWYECKMX UCCrefoBaHmsx, YTo 0bycroBneHo

Zaporozhye medical journal. Volume 20. No. 1, January-February 2018

[0Ka3aHHOW MpeLIcKkasaTenbHOM LIEHHOCTBIO 3TOM0 Nokasarenst
B OTHOLLEHUV MPOrHO3MPOBAHUSI CEpLEYHO-COCYAMCTLIX OC-
NOXHEHMIA. B psine npocneKT1BHbIX MCCIe[0BaHMIA NoKa3aHo,
yto n3mepeHne TIM MoxeT BbITb MCNOMNb30BaHO B CTPaTH-
(hukaLmm cepaeyHo-cocyancToro prcka y 6eccMMTOMHBIX
MalMEHTOB B NEPBUYHON NpodunakTyike 3abonesaHuii [2]. B
pykosoacTtee ESH-ESC 2013 yTonieHve komnnekca uHTu-
Ma-Meaua paccMaTpyBaeTcsl B KayecTBe CyOKIMHNYECKOro
MOpaXeHs1 OpraHa-MULLEHN Y BONBHBIX MMEPTOHUYECKON
6one3Hbto. Bonbluve anNMaEMMONOrYeckue UCCrenoBaHNS
(ARIC, MESA) noaTBepamnv npeaumkTopHoe 3HadeHve TVIM
ANsl NPOrHO3MPOBaHNS aTEPOCKIEPOTUYECKNX COCYAMCTBIX
COBbITUIN — MHhapKTa MUOKapAa U UHCYIbTa HE3aBUCUMO OT
JPYTVIX TPaAMLMOHHBIX KapAMOBaCKYTSPHbIX (haKTOPOB pUCKa.

Mexay TUM v gpyrumn daktopamu Kapanosacky-
NSIPHOTO pYCKa YCTAHOBIEHbI TECHbIE B3ANMOOTHOLLEHNS.
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OpurnHanbHble UCCAEAOBAHUA

Ta6nuua 1. AHTponomeTpuyeckue nokasatenu 6onbHbIX b M NpakTUYeckn 30pOBLIX L

YtonweHue UM n yBenunyeHne cocyamcToit XecTkoCTu
accounvpyeTcst ¢ rMnepTeHsnelt, caxapHelM anabeTtom,
HWU3KOW (DM3NYECKON aKTUBHOCTbIO, YBENUYMBAET Kap-
[MOBACKYNSAPHBIA PUCK Y MALMEHTOB C Y)Xe JOKa3aHHbIMM
cepaeyHo-cocyamcTbiMu 3abonesaHusmu. ockonbky
y 60MbHbIX rMNepToHNYecKon BonesHbio, Kak npasuro,
“MetoT Mecto bonee AByX HakTopoB AOMOMHUTENBHOIO
KapAnOoBaCKYISPHOTO PUCKa, TO BO3MOXHO X afAUTUBHOE
[eNCTBME B OTHOLLEHUM NaTOMOMMYeCcKoro CoCyaucToro
pemofenupoBaHus. Hanbornee yacto BCTpeyaemble B
nonynALMN TPaAULIMOHHBIE haKTOPbI KApAYOBACKYSPHOO
pycka — apTepuanbHas rMnepTeHsmns 1 yBenuyeHne Macchl
Tena.

Lleab pa6otbi

/3yyeHne 3aBUCHMOCTI CTPYKTYPHBIX M3MEHEHMIA OBLLNX
COHHbIX apTepuii (TONWMHLI KOMMANEKca MHTUMa-Meama
1 Avametpa cocyada) OT MHAeKca Macchl Tena BomnbHbIX
TUNEePTOHNYECKON BONE3HBIO.

Matepuanbl U MeTOAbI UCCAEAOBAHUA

ViccnenoBaHvie NpoBeAeHO Ha KIHUYeckor base kadbenpbl
nponeneBTUKY BHYTPEHHNX 6oresHein 3anopoxcKoro rocy-
[apCTBEHHOTO MEAULIMHCKOTO YHBEPCUTETA (3aBEAyHOLLMIA
kacbeapon — o-p Mea. Hayk, npodeccop B. B. Ceisonan)—B
kapavonorudeckom otaeneHun KY «6 ropoackas KnnHu-
yeckas 6onbHUUa» r. 3anopoxbs. Mocne nognucaxus
MH(OPMMPOBAHHOTO Cornacus B uccrnegoBaque 6bino
BKIIOYEHO 84 GOMbHBIX rMNepTOHMYECKo bonesHbio 2
cragum v 15 npakTnyecky 3gopoBbIX N, Mpynnbl 4OCTO-
BEPHO He OTIIMYannCh Mo BO3pacTy, nony, pocTy (mabr. 1).
B 10 e Bpems 6onbHble I'b nmenu Ha 31 % (p = 0,00002)
focToBepHo bonbLuyto maccy Tena, Ha 30 % (p = 0,00001) -
nHaekc maccol Tena u Ha 11,6 % (p = 0,001) — nnowagp
noBepXHoCTU Tena (mabn. 1).

[MockorbKy Lienb UCCrefoBaHns — BbISBIEHWE 3aBU-
CUMOCTW MeXay CTPYKTYPHbIMW MokasaTensmu obuymx
COHHbIX apTepuii U MHOEKCOM Macchl Tena 6omnbHbIx B,
TO nocnegHue Obinu pacnpeneneHsbl Ha TpW rpynnbl: ¢
HOpPManbHbIM UHOEKCOM Macchl Tena, M3ObITOYHbIM K
oxnpeHuem (mabr. 2). Mpynnbl 6onbHbIX I'B ¢ pasnuyHbIM
VHIEKCOM Macchl Tena Takke He OTNnYanmncb Mexay co-
6011 o Boapacty, pocTy, nony, senudndam CAL, OAL, MO,
YCC. Mpw atom rpynnbl 6onbHbIX B MMenu pasnuuns no
macce (p = 0,001), uHpekcy macchl (p = 0,001) u nnowaau
nosepxHocTu Tena (p = 0,001) (mabn. 2).

Bcem npaktudecky 300poBbIM uLamM 1 6onbHbIM b
MPOBOAMIOCL U3MEPEHUE «OCUCHOMO» apTepuarnbHOro
[aBreHnst ¢ MCMONbL30BaHMEM aBTOMAaTUYECKOro OCLMI-
nometpuyeckoro ToHometpa OMRON 705IT (AnoHus). Pe-
rucTpupoBanocs cuctonnyeckoe (CA[L), anactonnyeckoe
(OAL), nynecosoe (MA[) AaBneHue 1 yacToTa cepaeyHbIX
cokpatueHunit (YCC).

Bcem BkmioYeHHbIM B MCCNEAOBaHNe NauneHTam
OCYLLEeCTBNANOCH COHOrpadmyeckoe nccnefoBaHmne
COHHbIX apTEPUIA Ha yNbTPa3BykOBOM npubope akcnepT-
Horo knacca My Lab Seven (Utanus) ¢ ucnonb3osaHnem
NUHeHoro gartymka 12 Mr 1 opuriHanbHoro nporpaMm-
Horo obecneveHus (QIMT) ans aBTomaT4eckoro onpe-
[eneHus TONWMHbI nHTMMa-meaua (TVIM) n guametpa
(O) coHHbIX apTepuii. [anbHenweir CTaTMCTUYECKON
06paboTke noABepranuch TOMNbKO BanuaHbIe AaHHble
TUM n I OCA. BanuaHbiMu cunTanucb CpeaHue noka-
3aTenu LWeCTu NocneaoBaTenbHbIX U3MEPEHNIA, KOTOpble
MIMENM BENUYMHY CTaHAaPTHOrO OTKIOHEHUs MeHee (SD
<10). Obs3aTenbHbIM KpUTEPUEM UCKIKOYEHNUS U3 UCC-
nepoBaHns Obina TOMWMHA KOMMeKca UHTUMa-Meana
06LWMX COHHbIX apTepuit 6onee 900 UM Unu Hanuume
aTepOCKNEPOTUYECKNX BNsILIEK (MPU3HAKM KAPOTUAHOIO
aTepockneposa).

Bcem naumeHTam BbIMOMHEHO Takke TpaHCTOpaKarb-
HOe Jonnnep-axokapayorpaduyeckoe NccnesoBaxne no

Mokasarenb, MpakTuyecku 3gopoBbie, n =15 BonbHble B, n = 84 [locToBEPHOCTbL pasnnumin
€AVHNLbI M3MEepeHNi M+ SD M+SD p-level

Bospacr, net 48+10 53+ 11 0,076

Poct, cm 1687 1698 0,602

Bec, kr 64+9 84118 0,00002

MAT, m? 1,73+0,10 1,93+£0,23 0,001

WHpeke Ketne, kr/im? 22,60+2,70 29,37 +5,63 0,00001

Tabnuua 2. AHTponomeTpuyeckne nokasaTeny u nokasarenu «odgucHoro» ALl y 6onbHbIx ['b B 3aBUCMMOCTH OT MHAEKCA Macchl Tena

Mokasarens, BonbHble 6 ¢ HopmanbHoW BonbHble I'b ¢ UMT, BonbHble I'b ¢ 0X, [locToBEepPHOCTb pasnuumnii
€AMHULbI U3MepPeHni Mmaccoii Tena, n =19 n=34 n=31

1 2 3 P1-z P1-3 Pz-a
Bospacr, ner 52,61+ 11,02 54,44 10,26 50,45 + 12,09 >0,05 >0,05 >0,05
Poct, cm 166 + 8 1719 168+ 7 >0,05 >0,05 >0,05
Bec, kr 65110 81110 99+15 0,001 0,001 0,001
MAT, m? 1,69+0,16 1,94 10,16 2,07+0,19 0,001 0,001 0,002
WHpekc Ketne, krim? 23,02+ 2,07 27,97 +1,42 35,05+4,70 0,001 0,001 0,001
CAL, MM pT. CT. 136 + 20 146 £ 19 147+ 18 >0,05 >0,05 >0,05
OAL, mm pr. CT. 8113 90+ M 86+ 12 0,012 >0,05 >0,05
MAL, Mm pT. CT. 55+ 11 56 + 14 6114 >0,05 >0,05 >0,05
YCC, ya/MuH 74+ 11 77+ 11 7714 >0,05 >0,05 >0,05
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06LLenpuHSTON METOAMKE Ha YNbTPa3ByKOBOM CKaHepe
My Lab Seven (Mtanus) ¢ ucnonb3oBaHuem fgatyvka
2,5-5 Mr. Nayyanucb TpagnUMOHHbIE CTPYKTYPHO-reoMe-
Tpudeckue nokasarenu: auameTp aoptsl (Ao), anactonu-
yeckuin pasmep nesoro npeacepams (PIMA), KOHEYHbIR
anactonudeckun (KOP) n cuctonuueckuin (KCP) pasavep
NEeBOro xenyaoyka, dpakums Bbiopoca NeBoro Xenyaoy-
ka (®B JIXK), TonwmHa mMexokenyaoqKoBOii NepPEropoaKu
(TMDKTz) v 3agHen cTeHku nesoro xenyaoyka (T3CIMKa)
B Avactony, nHaekc maccol Mokapga JDK (MMMITXK), Ton-
LLIMHa CTEHKM NpaBoro xenyaouka (cteHka MXK), anavetp
npaBoro xenyaoyka (MXK), anameTp HKHENR Moo BeHbI
(HMB). OJonnneporpacdunyecku oLeHMBanMcb CKOPOCTU
kposoToka (V) 1 nukoBble rpagneHTbl AaeneHus (G) Ha
KnanaHHbIX CTPyKTypax: B aopte (A0), Ha MUTpanbHOM Kna-
naHe (MK), TpukycnupansHom knanaxe (TK), B nerouHonm
aptepun (AP). PaccunTbiBanncb OTHOLLEHWS CKOPOCTEN
paHHero HanonHeHus JTXK n cucTonsl neBoro Npeacepams
TpaHcMmuTpanbHoro notoka (E/A), a Takxe ckopocTei
paHHero HanonHeHus JTK 1 CKopocTyh ABVKEHNS Meananb-
HOro hMBPO3HOIO KOMbLIA MATPANLHOTO KranaHa B Nepyog
parHero HanonHenus JDX (E/E”).

CraTmcTMYeCKIiA aHanmM3 BbIMNOMTHEH C NOMOLLIbHO MaKeTa
nporpamm Statistica 6.0 («StatSoft», CLUA, Ne nuueHsum
AXXR712D833214FAN5). HopmanbsHoCTb pacnpegene-
HWS| KOTNMYECTBEHHBIX MPU3HAKOB M3yyYanu mpy NOMOLLM
Tecta lWanupo-Yunka. B 3aBucumoctv oT Xapakrepa
pacnpefeneHns KONMYeCTBEHHbIX NEPEMEHHbIX B Bapua-
LIMOHHbIX psifiax Onpeaensny LOCTOBEPHOCTb pasnnyui
Mexay ABYMS HE3aBUCYMbIMU PYNNamy C UCMONb30BaHNEM
kputepues CtbloaeHTa unm MaHHa-YutHu. Kputepuin x>
CNONb30Bany A4S onpeaeneHnst pasHuLlbl B rpynnax ans
KayeCTBeHHbIX Mokasatenen. Bce cratuctuyeckue TecTbl
6bInn ABYCTOPOHHUMU. [0CTOBEPHBIMM CHMATANM Pasnuyns
npw ypoBHe p < 0,05.

PesynbTaTbl U UX 06Cy)XAEHHE

Y 6onbHbIX B MMENno MecTo AOCTOBEPHOE yBENUYEHNE
CAL Ha 21 % (p = 0,000003), AAA —Ha 16 % (p = 0,0001)
MO CPaBHEHMIO C aHaMOrMYHLIMK MoKa3aTensmMm1 y npak-
TUYeCKV 300PoBbIX Ny, (mabn. 3). Mpynnbl 6onbHbIX B 1
NpaKTUYECKN 30OPOBbIX MUL, CTATUCTUYECKM JOCTOBEPHO
He pasnuyanuck no YCC, anameTpy aopTsl, nokasarensm
KOP DK, KCP JDXK, ®B JIK, onametpy MK, nuHeiHbIM
CKOPOCTSAIM TpaHCKmanaHHbIX MOTOKOB W X MUKOBBIM rpa-
[AveHTam gaenerus (mabn. 3). B 1o xe Bpems y 6onbHbix B
[OCTOBEPHO npeobnapani pasmepsl IEBOro Npeacepans
Ha 14 % (p = 0,02), TonwmHsl MXKTa —Ha 34 % (p =0,0001),
TonwwmHel 3CIMK — Ha 37 % (p = 0,00001), TonwmHbI
cteHku MK — Ha 29 % (p = 0,004), uHpexkca MMJTXK — Ha
45 % (p = 0,0001), E/E’ - Ha 24 % (p = 0,04) Hag aHano-
TMYHBIMW MOKa3aTeNsMN Y MPakTUYECKN 300POBbLIX NNL
(mabn. 3). BelsiBneHHble CTPYKTYpHO-reoMeTpuyeckue n
(pyHKLMOHaNbHbIE M3MEHEHNS CepALia acCOLMMPOBaNuCh C
[0CTOBEPHBIMY MOPOMOTNYECKAMM N3MEHEHNAMM OBLLMX
COHHbIX apTepuit. Tak, y 6onbHbIx 'b Bbinu Bonblue aname-
Tpbl 06LLMX COHHBIX apTepuii cipasa Ha 6,6 % (p = 0,018),
cnesa — Ha 6,3 % (p = 0,044), a TonwmHa komnnekca
nHTUMa-meama OCA cnpasa —Ha 17,6 % (p = 0,014), cne-
Ba—Ha 17,8 % (p = 0,003), yem y NpaKTN4ECKN 300POBbIX
nny (mabn. 3).
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Tabnuua 3. [Jonnnep-axokapavorpaduyeckre napameTpbi
11 NoKa3aTenu HTUMa-meaua obLLUMX COHHbIX apTepuit

y BOMbHbIX TMNEPTOHNYECKON GONE3HBIO 1 Y NPaKTUYECKW 300POBbIX JNL,

Mokasatenb, MpakTnyeckmn BonbHble B, [locToBepHOCTbL
eANHULIbI U3MepeHUit 3nopoBble, n=15 n =284 pasnuuuin
Mt SD M*SD p-level
CAL, mm pT. CT. 1209 145+ 25 0,000003
OAL, Mm pr. CT. 75+7 87+12 0,0001
YCC, ya/MuH 756 7712 0,778
[ OCA cnpasa, MM 7,16 £ 0,52 7,63+1,20 0,018
TWM OCA cnpasa, um 574 £ 112 675+ 131 0,014
[ OCA cnesa, Mm 7,02+0,55 7461121 0,044
TM OCA res. pm 597 £ 119 703 + 147 0,003
Ao, cM 3,00+0,16 3,17+0,42 0,137
PNNg, cm 3,52+ 0,40 4,02 +0,56 0,002
KOP, cm 4,79+0,42 5,03+0,58 0,140
KCP, cm 2,94 +0,25 3,12+0,42 0,075
®B, % 68,31 £5,76 66,99 £ 9,11 0,800
TMXnNg, cm 0,70+ 0,11 0,94 £ 0,20 0,0001
T3CNX, cm 0,78+0,11 1,07+0,19 0,00001
VMMIDK, r/m? 7721 112+30 0,0001
X, cm 1,96 + 0,50 2,51+341 0,838
CreHka XK, cm 0,17 £ 0,05 0,22+0,05 0,004
HMB, Mm 15,7+ 3,6 17,736 0,061
VE MK, m/c 0,60+0,15 0,55+0,17 0,220
GE MK, mm pr. cT. 1,563+0,72 1,30+ 0,81 0,201
E/E, ycn. ep. 6,23+ 1,21 7,71+255 0,040
E/A, yen. en. 1,22+ 0,51 0,96 + 0,46 0,066
V Ao, mlc 0,97 +0,20 0,95+0,20 0,773
G Ao, MM pT. CT. 3,93+1,75 415+413 0,789
VE TK, m/c 0,40+ 0,09 0,39+0,07 0,922
GE TK, mm pr. cT. 0,67 0,31 0,64 +0,25 0,942
V AP, m/c 0,77 £ 0,08 0,81+0,16 0,413
G AP, MM pT. CT. 2,43+0,48 2,75+ 1,04 0,376

Takum 0bpa3om, y BonbHbIX rMnepToHuyeckoin bone-
3HbIO UMEET MeCTO OJHOBPEMEHHOE PeMOdEenupoBaH/e
cepaua v cocyaos. KapoTuaHbIi peMOLENUHN XapakTepuay-
€TCS YTONLLEHNEM KoMMekca UHTUMa-meaua Ha 17,8 % un
yBENUYeHeM anameTpa obLLyX COHHbIX apTepuii Ha 6,6 %.
KapavanbHbii pemofenvHr nposiBnseTcs runeptpoduen
JDK, aunataumein neBoro npeacepans, YBenmyeHneM Ko-
HEYHOro AuacTonuyeckoro gasnexus JDK.

M3MeHeHns auameTpoB 1 KoMMrekca MHTUMa-Meana
06LLMX COHHBIX apTepnid y 60nbHbIX B ¢ pasnuyHbIM 1H-
[EeKCOM Macchl Tena npeacTasneHbl B mabruue 4. bornbHbie
I'b c n3bbITouHon Maccor Tena (MMT) n oxmpeHnem nvenu
[0CTOBEPHO BonbLUmMe AraMeTpbl NpaBbiX 0BLLMX COHHbIX
aptepuit Ha 8,1 % (p = 0,016) n Ha 6,9 % (p = 0,039) co-
OTBETCTBEHHO, YeM OorbHble B ¢ HopmanbHOM Maccoi
Tena. [inameTp neBoi obLuei COHHON apTepu Obin 4o-
cToBepHO Gonblue Ha 8,7 % (p = 0,012) Tonbko y 6onbHbIX
B ¢ IMT no cpaBHeHMI0 C aHanorvyHeIM nokasatenem y
6onbHbIX ['B ¢ HopManbHoO Maccol Tena. Mo nokasarensm
TWM OCA c gByx cTopoH 6onbHble ['b ¢ HopmanbHoiA,
13BLITOYHO MacCoM Tena 1 OXMPEHUEM JOCTOBEPHO He
OTIMYanuchb.

13MeHeHNs CTPYKTYPHO-TEOMETPUYECKMX U OYHKLIMO-
HanbHbIX Nokasatenen cepgua y 6onbHbix b B 3aBucK-
MOCTU OT MHAEKCa Macchl Tena npeacTasneHsl B mabnuye
4. C yBenuyeHnem mHaekca maccel Tena y 6onbHbix b
HabntogaeTcs NporpeccuBHOE yBENUYEHWe uacTonunye-
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OpurnHanbHble UCCAEAOBAHUA

Tabnuua 4. [lonnnep-axokapavorpaduyeckme 1 coHorpacpuyeckine nokasarenm obLLMX COHHbIX apTepuit
y 60nbHbIX ¢ I'B 1 pasHbIM nHaekcoM Macchl Tena (M + SD)

Mokasarens, BonbHble b ¢ HopManbHoi  BonbHble ' ¢ UMT, BonbHble I'b ¢ 0X, [locToBEepPHOCTL pasnuyun
€AVHULbI 3MepeHni Mmaccoii Tena, n =19 n=34 n=31
1 2 3 P1-z P1-3 P2-3

[l OCA cnpasa, MM 7,16 10,94 7,74+0,84 7,66+0,72 0,016 0,039 >0,05
TWUM OCA cnpaBa, um 667 + 130 656 + 95 653 £ 99 >0,05 >0,05 >0,05
[ OCA creBa, MM 7,01+0,9 7,62+0,86 740+0,73 0,012 >0,05 >0,05
TWM OCA crieBa, um 682+ 124 678 £ 104 673183 >0,05 >0,05 >0,05
Ao, cm 2,95+0,24 3,19+0,46 3,21+0,44 >0,05 >0,05 >0,05
PNNg, cm 3,64 0,50 4,03+ 0,52 4,13+0,43 >0,05 0,005 0,001
KOP, cm 4,76 £ 0,53 5,01+0,54 518+0,61 >0,05 >0,05 0,012
KCP, cm 2,92+0,28 3,08 +0,44 3,26 +0,43 >0,05 >0,05 0,004
®B, % 68,58 + 4,09 66,79 + 13,22 66,43 + 5,42 >0,05 >0,05 >0,05
TMXMg, cm 0,85+0,21 0,94+0,16 0,94 +0,19 >0,05 >0,05 >0,05
T3CIXK, cm 0,90+0,16 1,08+0,19 1,13+0,16 >0,05 0,001 0,001
VMMIDK, r/m2 9421 113+28 116 £28 >0,05 0,01 0,006
MK, cm 2,89+0,84 2,08 +0,57 2,00+0,78 >0,05 >0,05 >0,05
CreHka MK, cm 0,22+0,08 0,22+0,03 0,23+0,04 >0,05 >0,05 >0,05
HMB, MM 16,27 + 3,65 17,74 + 3,60 18,91 + 3,60 >0,05 >0,05 >0,05
VE MK, m/c 0,585+ 0,183 0,559 0,177 0,551+ 0,159 >0,05 >0,05 >0,05
GE MK, MM pr. CcT. 1,45+ 0,86 1,28+0,78 1,32+0,86 >0,05 >0,05 >0,05
E/E’, ycn. en. 6,95+ 2,80 7,69+2,16 8,09 + 2,56 >0,05 >0,05 >0,05
E/A, ycn. en. 1,06 + 0,46 0,94 +0,32 0,98+ 0,59 >0,05 >0,05 >0,05
V Ao, mlc 0,91+0,19 0,95+0,21 0,97 £ 0,21 >0,05 >0,05 >0,05
G Ao, MM pT. CT. 3,50+1,38 3,55+ 1,46 4,03+1,74 >0,05 >0,05 >0,05
VE TK, m/c 0,40+ 0,09 0,39+ 0,06 0,40+ 0,08 >0,05 >0,05 >0,05
GE TK, MM pT. CT. 0,65+0,37 0,62+0,18 0,67 +0,25 >0,05 >0,05 >0,05
V AP, m/c 0,75+0,15 0,80+0,14 0,83+0,18 >0,05 >0,05 >0,05
G AP, MM pT. CT. 2,36+ 0,91 2,66 + 0,89 2,97 +1,11 >0,05 >0,05 >0,05
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ckoro pasmepa nesoro npeacepaus: npu UMT Ha 10,7 %
(p =0,005) bonbLue, Yem NPy HOPMArbHO Macce Tena; a
npu oxuperun — Ha 2,5 % (p = 0,001) Bonblue, Yem npu
MT.

AHanornyHble 3aKOHOMEPHOCTY MPOCTEXMBAIOTCS Y
60nbHbIX B Npu yBENMYEeHUM MHAEKca Macchl Tena B OTHO-
LweHum nokasarenen T3CIMKa v UMMITK. Mpu n3bbITo4HoM
macce Tena T3CIKg Ha 20 % (p = 0,001) Gonblue, Yem
npy HopMarbHo Macce Tena, a npu oxupeH T3CIMKa Ha
4,6 % (p=0,001) 6onbLue, yem npu UMT. Mpu n3BbITO4HON
macce Tena UMMITK Ha 20,2 % (p = 0,01) 6onbLue, Yem
npW HopManbHoi Macce Tena, a npu oxupeH UMMITK
Ha 2,7 % (p = 0,006), yem npu IMT.

Takum 06pa3om, yBenuyeHue NHOeKca Macchl Tena y
60nbHbIX ' conpoBoXaaeTcs yBenuyeHmem anametpa ob-
LLIMX COHHbIX apTEPWIA, AMACTONNYECKOrO pasmepa NeBoro
npeacepaust, TONWWHbI 3aHEN CTEHKW U MHAEKCa Macchl
MUOKapAa NEeBOro Xemyao4ka.

Y 6onbHbIx B v oxvpeHrem TVIM npasoin OCA koppe-
nvposana ¢ sospacTtom (r=0,41; p=0,02), B DK (r=0,39;
p = 0,03), T3CIMKg (r = 0,37; p = 0,04), E/E’ (r = 0,39;
p = 0,04), npu atom TUM neBori OCA He nmena koppens-
LA HU C OHWM U3 UCCreayeMbIx nokasarenen. Juametp
npaeoit OCA y 6onbHbIx ['B 1 oxupexnem koppenuposan
¢ anametpom aoptel (r = 0,37; p = 0,04), a anamerp nesoi
OCA ¢ T3CITXKg (r=0,38; p = 0,03).

Y 60nbHbIX ['B 1 n3bbITouHo Maccoi Tena TUM npa-
Bor OCA koppenuposarna c Bospactom (r=0,46;p=0,01),a
TWM nesoin OCA - ¢ gnametpom aoptsl (r = 0,40; p=0,02)
n guametpom nesont OCA (r = 0,39; p = 0,02). Quametp

npasont OCA 'y 6onbHbIx I'b n IMT koppenvpoBan ¢ Benu-
unHon CA[ (r = 0,38; p = 0,02), a anametp nesont OCA—c
BenuunHoi JAL (r = 0,36; p = 0,03) 1 anameTpom aopTsl
(r=0,43; p=0,01).

Y 6onbHbix ['B ¢ HopmanbsHoi maccon Tena TUM npa-
Bo OCA KoppenupoBana C AnacTonmyeckuM pasmepom
nesoro npeacepams (r = 0,51; p = 0,02), maccoit Tena
(r=0,57; p = 0,01); TUM neson OCA — ¢ maccoi Tena
(r=0,48; p=0,04), UMT (r=0,61; p = 0,01) n anamerpom
aoptbl (r = 0,51; p = 0,02). Anametp npasort OCA koppe-
nnposan ¢ nynbcosbiM Aaenennem (r = 0,54; p = 0,01),
AnacTonuyeckum paamepom nesoro npeacepaus (r=0,51;
p = 0,02), UMMJTX (r = 0,46; p = 0,04), poctom (r = 0,59;
p = 0,01), maccon Tena (r = 0,62; p = 0,01), nnowaabto
noeepxHocTu Tena (r = 0,51; p = 0,03).

Mockonbky TVM 0BLimMx COHHbIX apTepuii koppenu-
poBarna ¢ TOMLWMHON 3aHeN CTEHKM W WHOEKCOM Macehl
muokapaa JXX'y 6onbHbix B, npenctaBnano nHTepec usy-
YeHue 3aBMCMMOCTM TOSLLMHbBI KOMMIeKca MHTUMa-Meauna
OT TMMOB rEOMETPUM NTEBOTO Xenyaodka. Pacnpeaenexve
60nbHbIX ['B ¢ HOpManbHOW, U3OLITOYHON Maccoii Tena
1 OXMPEHUEM MO TUNAM reOMETPUW NEBOTO Xenyaodka
npeacTasneHo B mabnuye 5.

[Mpn HopmarnbHON Macce Tena yaenbHbI Bec 6onb-
HbIX I'b ¢ HopmanbHom reomeTpuen JTXK coctasun 42,1 %
(n=8), ¢ koHUeHTpnyeckum pemogenvposanuem — 10,5 %

(n = 2), ¢ akcueHTpuyeckon runeptpoduein — 31,6 %
(n = 6), c koHUeHTpuyeckol runepTpodumein — 15,8 %
(n=23).

[Mpu 13bLITOMHON Macce Tena yaenbHbld Bec 6onb-
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HbIX I'B ¢ HopmankHon reomeTpuei JTK coctasun 38,2 %
(n=13), ¢ KOHLEHTPNYECKUM pemoaenupoBaHem — 5,9 %
(n=2), c akcLeHTpu4ecko runeptpodmeii — 26,5 % (n = 9),
C KOHLeHTpu4eckon runeptpodmeit — 29,4 % (n = 10).

YoenbHbili BeCc 6onbHbIX B 1 0XMpeHnem ¢ Hop-
manbHon reometpuen JIXK coctasun 16,1 % (n = 5), ¢
KOHLiEHTpUYeckum pemogenuposaHnem — 19,4 % (n = 6),
C 3KcLeHTpuyeckon runeptpoduent — 48,4 % (n = 15), ¢
KOHLieHTpUYeckon runeptpodmen — 16,1 % (n = 5).

W13 mabnuypi 5 BnaHoO, 40 y 60nbHbIX ['B € 0XKMpeHrem
MMeeT MeCTO JOCTOBEPHOE YMEHbLLEHWE YAErnbHOro Beca
UL, ¢ HopManbHoW reomeTpuen JIK no cpaBHeHuto ¢
6onbHbIMK ['B ¢ HopmankHol Maccoli Tena (16,1 % npoTus
42,1 %; p = 0,047), 1 TeHOEHUMS K YBENUYEHNIO YuCTa
NNL, C 3KCLEeHTpuYeckon runeptpodueii (48,4 % npotus
31,6 %; p =0,271).

[Mpn n3yveHnn cBa3M MOpONOMMYECKUX U3MEHEHNIA
COHHbIX apTepuii ¢ TUnamm reomeTpum JIK BbISIBNEHb! [O-
CTOBEPHbIE pa3nuuys nokasarenen Tonbko ans TUM nesoit
OCA y 6onbHbix 'b ¢ oxupeHvem (puc. 1, mabn. 6). TUM
nesoit OCA y 6onbHbIx ['B ¢ HOpManbHON 1 13BbITOYHON
maccon Tena (mabs. 7, mabn. 8) He umena [OCTOBEPHBIX
pasnuyuii Npu pasHbIx Tunax reometpumn JHK. [nametpsl
obenx o6Lmx conHbIx apTepui, TVIM npasoi OCA Takke
[0CTOBEPHO HE OTNMYanKCh NPY pasHbIX TUNax reoMeTpun
JOK'y GonbHeix B ¢ HopmanbHOW, 13BbITOYHOM Maccoi
Tena 1 OX1PEHNEM.

W3 mabnuypsi 6 BUAHO: y BonbHbIX B ¢ OXMpeHrem
MVHUMarbHast TOMLLMHA KOMMTeKkca MHTMa-meava (604 +
31 Um) vMena MecTo npy HOpMarbHOM TUMe reoMeTPUK
JDK v poctoBepHo (p = 0,023) yBenuunnack npakTuieckut
Ha 100 pm Npw 3KCLEHTPUYECKOW MMNepTPOtnK, COCTaBMB
703 £ 93 pm.

[locTOBEPHBIX Pa3nuyMin TOMLWMHBI KOMMNIEKCA WH-
TuMa-meama nesoit OCA y 6onbHbIx B ¢ 13BbITOHHOM
Maccon Tena ¢ pasnuyHbIMM Tunamu reometpum JK He
obHapy»xeHo (mabr. 7).

OTcyTCTBOBaNM AOCTOBEPHBIE PA3NNYMS TOMLLMHBI
komnnekca uHTuma-meama nesot OCA u'y 6onbHbIx b ¢
HOpMarnbHO Maccoi Tena ¢ pasnuyHLIMK TUNamm reome-
Tpum IDK (mabn. 8).

Takum obpasom, goctoBepHoe yBenuyeHune TUM
nesont OCA Habnrogaetcs Tonbko y 6onbHbIx B ¢ oxu-
PEHMEM, UMEIOLLIMX SKCLIEHTPUYECKYHO runepTpodmto JIK.

MHOro4MCnEHHbIMI UCCIIELOBAHUAMM YCTAHOBEHbI
B3aWMOOTHOLLIEHUS CEPAEYHO-COCYANCTbIX (haKTOPOB pu-
cka ¢ nameHeHusm TUIM. TpaguumoHHble dhakTopbl pucka,
Takue kak myxckon non [14], Bospact [4], N30bITOYHBIN
BeC [6], noBbileHHOe apTepuarnbHoe AaeneHue [4,15],
BbICOKMI YPOBEHb XOnecTepuHa B kposm [15], caxapHbin
anaber [7,13] accouumpytotesi ¢ yBenuuennem TUM
KapoTUaHbIX apTepuid. [Mpy 3TOM NOBLILIEHHBIA YPOBEHb
apTepuanbHOro AaBneHUs SBNSETCH OCHOBHOW JeTepMu-
HaHTom yBenuyenus TUM [3]. 3Tu gaHHble cornacytotcs ¢
NPeanornoXeHneM, 4To NOBPEXAEHNE COCYANCTON CTEHKM
faenenvem (npeumyuiectBeHHo CAl) noBbllaeT ee
BocnpummunBocTb Kk JIMHIM-onocpegoBaHHoMy atepo-
reHesy [15].

P. Pauletto et al. (1999) o6Hapy»xwnn ysenuderne TUM
B Gudpypkaumm obLueit n BHyTPEHHE COHHOWN apTepuw,
4TO OOBACHSIET, C TOYKM 3PEHUS aBTOPOB, YMEHbLUEHNE
PacTsHKUMOCTY COCYAMCTON CTEHKM 0 YPOBHS GudhypkaLmm
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Puc. 1. TUM nesoit OCA y GonbHbix ['B 1 oxupeHnem npu pastbix Tunax reometpum JHK.

TIX: Tvnbl reomeTpun neBoro xenypoyka; N: HopmanbHas reometpus K; KR: koHUeHTpuueckoe
pemopenvpoBanne JDK; EH: akcueHTpuyeckoe pemogenupoBaHue JK; KH: koHUeHTpuyeckas

runeptpocus JK.

Tabnuua 5. Pacnpegenenune 6onbHbIx B ¢ HOpManbHOW, U3OLITOYHON Maccoii Tena
1 OXUPEHWEM MO TMam reoMeTpum NEBOTO Kenyaouka, % (n).

Tunbl reomeTpun

BonbHble runepToHnyeckoi 6onesHsio, n = 84

neBoro Xenyao4ka
HopmanbHas macca W36biTouHas Mmacca OxupeHue,
Tena,n=19 Tena, n =34 n=31
HopwmanbHas reometpus 42,1 % (8) 38,2 % (13) 16,1 % (5) *
KoHueHTpuyeckoe pemogenuposane 10,5 % (2) 59% (2) 19,4 % (6)
OKCLEeHTpuYeckas runepTpodust 31,6 % (6) 26,5% (9) 48,4 % (15)
KoHueHTpuyeckas runeptpocus 15,8 % (3) 29,4 % (10) 16,1 % (5)

*: pas3nnuus gocToBepHsl (p < 0,05) No cpaBHEHMIO C rPyNMoi ¢ HOPMarnbHON Maccoi Tena.

Tabnuua 6. M3ameHeHns TUM neeot OCA B 3aBUCUMOCTM OT TUMNA reoMeTpum
NEBOTo xenyaouka y 6onbHbix ['b ¢ oxupeHnem

Tunsb! reometpum K
v Bennumtia TUM (M % SD)

[locToBepHOCTL pasnuyni

{1} {2} {3 4

KoHueHTpu4eckoe pemoaenupoBanme
660 + 69 pm

OKCLeHTprYeckas runeptpodus
703 + 93 pm

HopmanbHas reomeTpus

604 £ 31 pm

KoHueHTpuyeckas runeptpodust
681£70 pm

{1} 0,266798 0,257006  0,677907
{2} 0,266798 0,022783  0,626626
{3} 0,257006  0,022783 0,158920
{4} 0,677907  0,626626  0,158920

Tabnuua 7. NameHenns TUM neeoit OCA B 3aBUCUMOCTM OT TUMA reoMeTpum
NEBOTo Xenyaouka y 6onbHbix ['b ¢ n36bITO4HON Maccol Tena.

Tunbl reometpum K
v Bennumtia TUM (M £ SD)

[locToBepHOCTL pasnuyni

{1} 2 {3 4

KoHueHTpuyeckas runeptpodms,
666 + 96 pm

OKCLeHTprYecKas runeptpodus,
680 £ 117 pm

HopmanbHas reometpus,
668 + 105 pm

KoHLieHTpUYeckoe pemMonenvpoBaHie,
799 £ 62 pm

{1} 0,760989  0,962335  0,109655
{2} 0,760989 0,782107  0,156558
{3} 0,962335 0,782107 0,108366
{4} 0,109655 0,156558  0,108366
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Tabnuua 8. N3meHeHust TUM nesoit OCA B 3aBYCMMOCTM OT TUMNa reoMeTpUn
neBoro xenyaoyka y 6onbHbix ['b ¢ HopMansHoW Maccon Tena

Tunbl reomeTpum K

[locToBEpHOCTL pPasnuuuin

1 BenuymHa TUM (M t SD) (1} {2) {3) {4}
HopmanbHas reomeTpus, {1} 0,814758  0,803926 0,194431
652 £ 130 pm

KoHLeHTpu4eckas runeptpodms, {2} 0,814758 0,972312  0,333390
669 £ 124 um

OKcLeHTpuYeckas runeptpodns, {3} 0,803926  0,972312 0,268919
666 + 64 um

KoHLeHTprdeckoe pemogenuposarue, {4}

767 + 33 um

0,194431  0,333390  0,268919
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COHHOM apTepuu [3].

B psige vncenegosanun [7, 8,10] BbisiBneHa npsimas
CBA3b MeXAY N3MEHEHUs Macchl IEBOTO Xenyaoyka, TUNom
reometpum JK v TIM. C Touku 3penus [11], cocyancToin
1MMeSaHc B OCHOBHOM 3aBWCUT OT MEXaHUYECKIX CBOMCTB
apTepuanbHOW CUCTEMbI U MOXET Nyulle ykasblBaTb Ha
MOCTHarpy3Ky NeBoro xemnyaoqka.

H. E. Park et al. (2013) uccnegosanu B3anmMocBsi3b
reometpun JK ¢ n3amMeHeHUAMU CTPYKTYPbl COHHOMN
aptepun. AHOManbHas reoMeTpuUs NeBOro Xenyaouka,
MO MHEHUIO aBTOPOB, Y NALUMEHTOB C rMNEepTOHUYECKON
6onesHbio sBNseTcs pesynsratoMm agantauun JDK k
reMoANHaMUYECKUM, ryMOpasibHbIM W FOPMOHAIbHbLIM
U3MEHEHMSIM, COMPOBOXAALLMM CUCTEMHYIO TUNepTeH-
3uto. pu 3TOM NaumeHTbl C KOHLEHTPUYECKON runep-
Tpocpuen JDK nmenmn Gonee Bbicokue nokasarenu TVIM
1 HU3KYI0 PacTsKMMOCTb COHHOM apTepuy, Yem BonbHble
C 3KCLIEHTPUYECKON TUNePTPOPUEN U KOHLIEHTPUYECKUM
pemogenuposanvem [10]. ABTOpbI BbISBUNKU Crieayto-
LLyto 3aBMUCMMOCTb — KapoTuaHas TUM yBenuunsanacs
C n3meHeHvem reometpum JDK B Takom nopsigke: Hop-
MarnbHas reoMeTpus, SKCLEHTpuYeckas runeptpodus,
KOHLIEHTPUYECKOE PEMOAENMPOBAHIE U KOHLIEHTPUYECKas
runeptpodus. MocnenHss accoummpoBanach CO CHIDKEH-
HOV CUCTONMYECKON W ANACTONMYECKON (OYHKLMEN NEBOMO
Xenyaouka.

B Hawwem uccnenoBaHny MakcManbHoe yTonLieHne
KOMnneKkca MHTUMa-Meama Meno MecTo y 6oMbHbIX runep-
TOHUYECKOM 6ONE3HbIO C OXMPEHNEM U aCCOLMMPOBANoch
C 3KCLeHTpuYeckomn rvneptpodmei JK.

B paboTe [5] u3y4eHo BNUsIHIE OKUPEHNS U CBA3AHHDBIX
C OXvpeHneM (hakTopoB (Macchl Tena, MeTabonmnyeckux
HapyLLEeHWIA 1 BOCNaneHust) Ha CyBOKMMHUYEeCKniA kapoTua-
HbI aTepoCKepo3, OLEHEHHbIV MO TOMLLMHE KoMmIekca
WHTUMa-meama. pu 3TOM BbISIBNEHA NpsAMas CBA3b
Mexnay MHaekcoMm maccel Tena u TUM. Y nauneHToB ¢
13BbITOYHBIM BecoM yBenuyeHne TUM moxeT ykasbiBaTb
Ha paHHWe cTaguu atepockneposa [6]. Mbl HamepeHHO
WCKMIOYMIN U3 ccnegoBaHus nauveHTos ¢ TUM Gonee
900 um v BrisiLikamm B COHHbIX apTepPUsIX, YTODbI OLIEHUTb
BMUSIHUE TUNEPTEH3NN 1 OKUPEHUS (@ He aTepockreposa)
Ha KapOTUAHbIA PEMOAETTUHT.

Wccnenoanwe Jyri O. Toikka [9] nogTeepanno dakt
yBenuyeHust TUM yxe npu Nerkon runepteHsnu, a Takke
Y MOMoAbIX MY>K4MH C GECCUMNTOMHBLIM TEYEHWNEM TUNEP-
TEH3UU.

Himanshu Khutan et al. (2017) BbisiBIM 3aBUCMMOCTb
TUM oT AnnTenbHOCTM rMnepToHUYeckol BonesHu, Bo3-
pacta, rnepTpoduu NeBoro enyaodka. ABTOpbI Takke

noAuepKMBatoT, YTo runeptpodms JK n namerexns apte-
pranbHoi CTEHKWN MPOUCXOAAT OQHOBPEMEHHO, 11 MO3TOMY
NeYeHmne rMNepToHNM He JOMKHO OrPaHNYNBaTLCS TOMBKO
koHTponem Afl, HO Takxe [OMKHO BKIOYaTb KOHTPOMb
COCTOSIHUSI COHHbIX apTepuit [12].

BbiBoabI

1. Y BonbHbIX rMNEPTOHMYECKOW BonesHblo nveet
MECTO OJHOBPEMEHHOE KapaunarbHOe N COCYANCTOe PeMo-
AenvpoBaHue. KapoTuaHbIi peMOAENMHI XxapaKTepuayeTcst
yTOrLLEHNEM KOMNTeKca MHTuMa-meava Ha 17,8 % v yse-
NYeHneM auameTpa oOLMX COHHbIX apTepuid Ha 6,6 %.
PemogenvpoBaHue cepaua nposiBnsieTcs runeprpoduent
JIK, punartauuen nesoro Npeacepans, yBenuyeHmem
KOHEYHOro amactonuyeckoro aasnenus JHK.

2. YBennyeHue nHgekca macchl Tena y 6onbHbix b
COMPOBOXAAETCA YBENNYEHNEM AraMeTpa 06LLMX COHHbIX
apTepWuit, AMacTONNYECKOro pa3Mepa NeBoro Npeacepams,
TOMNLWMHbI 3aAHeil CTEHKW W MHOEKCA Macchl MUOKapaa
neBoro xenyaodka. Y 6onbHbix ['b ¢ HopmansHo Maccoi
Tena TUM npasoit OCA koppenupoBana ¢ Maccoun Tena
(r=20,57; p=0,01); TUM neson OCA — ¢ maccon Tena
(r=0,48;p=0,04) u UMT (r=0,61; p=0,01). Y BonbHbIx
' n oxupennem TUM npasoit OCA koppenupoBana ¢
BospacTom (r = 0,41; p =0,02), B JDK (r=0,39; p = 0,03),
T3CIMKg (r=0,37; p=0,04), E/E’ (r=0,39; p = 0,04).

3. [locTOBEPHOE YBENUHYEHME TOMLLMHBI KOMMIEKCA WH-
TUMa-Meaya neBoi 0BLLEN COHHOM apTepuy HabnogaeTcs
TOMNbKO Y BonbHbIX B C OXMPEHMEM, UMEIOLMX IKCLIEH-
TPUYECKYIO TMNEPTPOUMIO MO CPABHEHWNIO C HOPMAIbHOM
reoMETpUElt NEBOTO Xenyaoyka.
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ApTtepianbHa rinepteHsis (Al') — oaHa 3 HANBAKIMBILLMX MEAVKO-CcoLianbHUX NpobneM y 38’A3ky 3 BUCOKUM PIBHEM 3aXBOPHO-
BaHOCTI, iHBaNiQHOCTI Ta CMEPTHOCTI HaceneHHs B YKpaiHi.

MeTa po60TH — BU3HAYMTL BMNB KOTHITUBHUX (DYHKLIiIVE HA OBMEXEHHS XUTTEAIANBHOCTI B HABYAHHI Ta 3aCTOCYBaHHI 3HaHb
y XBOpUX Ha Al

Marepianu Ta metogu. O6cTexmnm 139 xBopux Ha eceHuianbHy Al Il Ta Il cTagii i3 Hacnigkamy NepeHeceHoro iHoYnLTY Y
BiLi 30-59 pokis. MauieHTiB noginunu Ha 2 rpynu: neplua — xsopi Ha ATl Il ctagii (29 ocib) i apyra rpyna — xeopi Ha Al Il cTagii
(110 oci6). Cepepnint Bik nauieHTis 3 Al Il cTagii — 43,1 + 3,1, 3 AT Il cTaaii — 45,3 £ 5,6 poky. McuxonoriyHe 06CTexeHHs i
BU3HAYEHHS OOMEKEHb KUTTELIANBHOCTI 34ICHUNM 3a 3aranbHONPUAHATAMI MeToguKkamm. CTaTUCTUYHE OMpaLitoBaHHS BUKO-
Hanw B cuctemax Microsoft Excel Ta Ascess, peaynbratvi KopensuiiiHoro aHaniay onvcysanu 3a pisHeM BiporigHocTi p < 0,05.

Pesynktat. Jlerki KOrHITWBHI NOpyLUEHHs BUSBNEHI B ycix xBopux Ha Al Il ctagii, a npw Il ctaaii nomipHi —y 25,8 % Ta
nerki — B 74,2 % Bunaakie. HansHauHiLli ypaXxeHHs KOrHiTMBHMX cbyHKUi cepen ocib 3 Al Il Ta lll cTagin BuaHavanuch
y nam’aTi (44,4 1 97,3 %), B yBasi (77,8 i 90,6 %), B iHTenexTi (44,4 i 75,6 %) Ta B mucneHHi (44,4 i 64,9 % sunagkis). Y
xBopux Ha Al Il cTagii nicns nepeHeceHOro MO3koBOroO iHCYNETY CYTTEBO 30iMblUyBannCh OOMEXEHHS XUTTERIANBHOCTI
NpW BUKOPUCTaHHI 30py Ta CRyxy, KOHLEHTpaLii yBaru Ta y NpoLeci MUCHEHHS, Nif Yac BUPILEHHS MPOCTUX i CKNagHUX
npobrem. Libomy cnpusno 36inbleHHs iXHbOI EMOLAHOT HECTIMKOCTI, HOHKOH(OPMI3My, GaxaHHs npeacTasuTu cebe y
«BUriHOMY CBIT/i», TPUBOTW, AENPECUBHUX | NAPaHOWNSANIbHUX TEHAEHLLI, CEHCUTUBHOIO, €rOLEHTPUYHOIO, aHO30THO3WYHOMO
pearyBaHHsl Ha 3aXBOPHOBAHHS Ta 3MeHLUEHHSI edPeKTUBHOCTI poboTH, 3aroCTpeHHs 30yAMBOI akLeHTyauii xapakTepy,
NopYLLIEHHSI KOPOTKOTPMBANOT Ta 4OBrOTPMBANOI CRyX0BOi, 06pa3Hoi, 30pOBOI Ta 3MICTOBHOT Nam’siTi, KOHTPOMHO ekcnpeci,
PO3YMiHHS, KEPYBaHHSI CBOIMU Ta Yy>XMMW €MOLLSIMU, MXXOCOBUCTICHOTO 14 BHY TPILLIHBOOCOBUCTICHOMO €MOLLIAHOTO HTENEKTY
Ta NOriYHOr0 MUCHEHHS.

BucHoBku. [locnimkeHHst OCOBUCTICHWX | XapakTeponoriYHUX PUC, BHYTPILLHBOI KAPTUHK XBOPOOM Ta KOTHITUBHWX OYHKLI €
HeoOXiaHMMM Anst 06’eKTMBI3aLLiT NCUXOEMOLLIRHMX NOPYLUEHb Yy XBOpMX Ha Al MICNsi NEPEHECEHOTO iHCYbTY, Y 3B'A3KY 3 YUM
BOHW MOBWHHI CTaT! 0OOB'S3KOBUMM Y NMPAKTWLL MeaUKO-coLianbHOT ekcnepTyan Npw Ui naTornorii.

KOrHuTMBHbIE QYHKLUMU U UX BAUSIHUE Ha OrPaHUUYEHNE XHU3HEAEATEAbHOCTH
B 06yueHWUM U NPUMEHEHUH 3HaHUI Y BOALHBIX apTepUaAbHOM runepTeH3uen

C. Al. fiHoBCcKasn

ApTepuanbHas runepteHsus (Al) SBNSETCS OAHON U3 BaXHENLLMX MeVKO-CoLManbHbIX NPobneM B CBS3W C BbICOKMM YPOBHEM
3a60neBaemMoCT, MHBaNMAHOCTA M CMEPTHOCTH HaceneHus B YkpanHe.

Lienb paboTbl — onpeaenuTb BUSHUE KOTHATUBHBIX (DYHKLMIA Ha OrpaHNYEHUs XM3HEAEATENBHOCTU B 0Dy4YeHUM 1 npuMe-
HEHUM 3HaHWN Y 6OMbHbIX Al

Matepuanbi u metogbl. O6cnenoBaHo 139 6onbHbIx acceHumransHoi Al Il u Il ctagum ¢ nocneacTeusMM nepeHeceHHoro
UHcynbTa B Bospacte 30-59 net. MauueHTbl 6binv pasaeneHsbl Ha 2 rpynnbl: nepeas rpynna — 6onbHble Al |l ctagum (29
yernosek) n BTopas rpynna — 6onbHele Al 1l ctagum (110 yenosek). CpegHuii BospacT nauueHTos ¢ Al Il ctagum —43,1+ 3,1,
¢ ATl lll ctagum — 45,3 + 5,6 roga. MNMcuxonornyeckoe obcrnefoBaHne M onpeaerieHne orpaHNyeHni XKU3HeAesTeNbHOCTY Npo-
BOAMNKM No obLenpuHsaTEIM MeTogukam. CTaTucTuyeckyto obpaboTky ocywiecTensanm B cuctemax Microsoft Excel n Ascess,
pesyrnsTaThl KOPPENALMOHHOMO aHanuaa onucsIBanu Npu yposHe goctosepHocTH p < 0,05.

Pe3ynkrathl. Jlerkve KOrHUTMBHbIE HapyLWEHUs BbisiBneHbl Y Becex bonbHbix Al Il ctaguu, a npu Il cTagum ymepeHHble — B
25,8 % v nerkme — B 74,2 % cryqaeB. 3HauMTENbHbIE MOPAKEHUS KOTHUTUBHBIX PYHKUMA cpeam nnw, ¢ AT 11 v Il ctagun
onpegensanvck B namsatvt (44,4 n 97,3 %), Bo BHumanwm (77,8 n 90,6 %), B uHTennekte (44,4 1 75, 6 %) v B MblluneHnu (44,4
1 64,9 % cnyyaes). Y 6onbHbIx Al Il cTaguy nocne nepeHeCceHHOro MO3roBOro MHCYMbTa CyLLECTBEHHO YBENWUYMBANUCh Orpa-
HUYEHNS XKU3HEAEATENbHOCTI MPY UCTONb30BAHUM 3PEHNS M CAYXa, MPY KOHLEHTPaLWMW BHUMAaHUS ¥ B TPOLIECCE MbILLMEHNS,
NPV PELLEHUN NPOCTBIX U CNOXHBIX NpoBrnem. STomMy cnocobCTBOBaAMM NOBLILLEHWE WX 3MOLMOHANBHOWM HEYCTOMYMBOCTH,
HOHKOHChOPMWM3MA, XKenaHWs NPeACTaBuTL Ce0sl B «BbIFOGHOM CBETE®, TPEBOTM, AENPECCUBHBIX Y NapaHONSANbHbLIX TEHAEHLNNA,
CEHCMTUBHOTO, 3roLIEHTPUYECKOro, aHO30rHO3MYHOMO pearnpoBaHns Ha 3aboneBaHue, 3a0CTpeHre Bo3BYANMON akLeHTya-
LMV XapakTepa 1 yMeHblueHne 3theKTUBHOCTM paboTbl, 060CTpeHMe BO3GYAMMON aKLEHTyaLun xapakTepa, HapyLleHne
KpaTKOBPEMEHHO 11 JONTOBPEMEHHOW CITyXOBOW, 06pa3HON, 3pUTENBHON 1 COAepXKaTENbHOM NamsTh, KOHTPOMS 3KCTPeccui,
MOHVMaHWS 1 YNPaBMeHNs CBOUMU W YyXXMMWN SMOLMSIMU, MEXITMYHOCTHOTO WU BHYTPUAMYHOCTHOMO SMOLIMOHANBHOIO UHTEN-
NeKTa 1 NTIOTMYECKOr0 MbILLMEHNSI.

BbiBoAbl. VccnenoBaHust JIMYHOCTHBIX U XapaKTEPONOrMYecknX YepT, BHYTPEHHEN KapTuUHbI GONesHN 1 KOTHUTUBHBIX
yHKUMIA HeoBXoaUMBI ANst OGBEKTUBM3ALMM MCUXO3IMOLIMOHANBHBIX HApYLUEHUA y GonbHbIX Al mocrne nepeHeceHHoro
VIHCYIbTa, B CBSI3M C YeM OHYU [OSMKHbI CTaTb 006si3aTeNnbHbIMM B NPaKTUKE MEAMKO-COLManbHOA 3KCNepTu3bl Npu aToi
naTonoruu.
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Cognitive functions and their effect on disability in learning process
and knowledge application in patients with arterial hypertension

S. Ya. Yanovska

Arterial hypertension (AH) is one of the most important medical and social problems due to the high incidence, disability and
mortality of the population in Ukraine.

The aim of the investigation is to determine the influence of cognitive functions on disability in learning process and knowledge
application in patients with hypertension.

Materials and methods. 139 patients with essential AH of Il and IIl st. (with the consequences of a stroke) at the age of
30-59 were examined. The patients were divided into 2 groups: the first group — patients with AH, stage Il (29 patients) and
the second group — patients with AH, stage Ill (110 patients). An average age of the patients with stage Il was 43.1 + 3.1,
with stage Il — 45.3 + 5.6. Psychological examination and disability tests were carried out according to generally accepted
methods. Statistical processing was performed in Microsoft Excel and Ascess, the results of the correlation analysis were
described at a confidence level of P < 0.05.

Results. Light cognitive impairments were detected in all patients with stage Il stage Ill AH patients had moderate impairments —
25.8 % of cases and light ones — 74.2 % of cases. Significant cognitive functions affects among patients with AH stage Il and
stage IIl were determined in memory (44.4 and 97.3 %), attention (77.8 and 90.6 %), intellect (44.4 and 75.6 %) and mental
process (44.4 and 64.9 % of cases). Patients with stage Ill AH after a stroke had significant problems with their eyesight and
hearing, concentration of attention and process of thinking, solving simple and complex problems. Moreover, a number of
the following factors have contributed to the above-mentioned condition: emotional instability, nonconformity, desire to present
themselves in a “favorable light”, anxiety, depressive and paranoid tendencies, sensitive, egocentric, anosognotic response
to the disease, exacerbation of accentuation of an excitable nature and low work efficiency, acute accentuation of personality
traits, impairment of short- and long-term speech, auditory, imaginative, visual and informative memory, control of expression
of understanding and emotions, interpersonal and internal personal emotional intelligence and logical thinking.

Conclusions. The study of personality and character traits, the internal picture of the disease and cognitive functions are
essential to determine psychoemotional disorders in patients with AH after a stroke. Therefore, such research in the practice
of medical and social expertise in this pathology is obligatory.

ApTtepianbHa rineptensia (Al) — ogHa 3 HaWBaXNMBILLMX
MeauKo-coLlianbHNX Npobrem B YkpaiHi BHACigoK Ynmanoi
MOLLMPEHOCTi Ta 4YacTUX CepLEeBO-CyaNHHUX YCKINaaHEeHb
i KOrHITUBHOrO AediuuTy, WO BU3HAYaE BUCOKWIA piBEHb
3aXBOPIOBAHOCTI, 0OMEXEHHS KUTTEAIANBHOCTI Ta CMEPT-
HocTi [24].

MoripwueHHs skocTi xuTTs npu Al ocobnueo nicns
iHCYnbTY, acouitoeTbCs 3 Be3nivyio dakTopis, cepeq HuX
KOrHiTMBHI nopyLweHHst (KIM) nocigatoTb ogHe 3 NpoBiaHUX
Micup. KIM — nowumpeHi NocTiHCYNbTHI YCKNagHeHHs, KoTpi
[Jy’Ke 4acTo Mi3HO AiarHOCTYIOTLCA Ta MaKTb CXUIBHICTb 10
MpOrpecyBaHHs, L0 3 YaCOM MPW3BOANTb A0 KOTHITUBHOTO
aediuuty. OgHWM i3 [OBOMI MOLIMPEHUX NATOFEHETUYHMX
dhakTopiB POpMyBaHHs Ta PO3BUTKY KOTHITVBHUX NOPYLUEHD
€ AT, ocobnueo i Tpusanuin nepebir, Sk NPU3BOANTbL [0
pisHnx cTyneHiB ypaxeHocTi K, a uepebpoBackynspHa
natonoris Ha i A" € OfHI€t0 3 FONOBHWX MPUYNH 3HKEHHS
ni3HaBanbHWX NpoLecis [22]. MpoTsrom TpbOX POKIB Micns
iHcynbTy y 50 % XBOpYX, SIKi He Manu KniHiuHKx npossie KT,
Bij3HAYal0TbCA Taki MOPYLLEHHS, @ Yepes 6 POKiB BOHW BXe
piarHocTytotbes B 80 % Bunagis [8].

KIM'y xBopux nicnst nepeHeceHoro Mo3KOBOTO iHCYMbTY
MPW3BOAATb 10 0OMEXEHHS IXHBOI XUTTEQIANBHOCTI. BuaHa-
YeHHS HasBHOCTI Ta XapaKTepy KOTHITBHOI AMCYHKLi, i
BNAMBY HA OBMEXEHHS XUTTEQIANBHOCTI Y XBOpUX Ha Al
nicrnsi NepeHeceHoro iHCynbTy NepenoBCiM € HeoOXiaHUM
ANs BCTAHOBMeEHHs hakTy HasiBHOCTI iHBanigHOCTI Ta
po3pobreHHs iHaMBIgyanbHUX Nporpam peabiniTavii iHea-
niga. KorHiTneHa AUCAYHKLIS — Lie NOPYLUEHHS OZHIET Ym
JEKiNbKOX KOrHITUBHWX QOYHKLII (Mam’sTi, MpaKcumcy, THO3NCY,
MOBIEHHS, Perynauii AOBINbHOI AiANbHOCTI) BHACTIAOK
MEeBHOTO 3aXBOPOBAHHS.

I3 3anpoBampxeHHsM MixHapoaHoi knacvdikauiixsopob X
nepernsagy (MKX-X) BugineHo kateropii: nerki, nomipHi
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Ta BupaxeHi K. KIN noginstotbest Ha nerki (36epexeHHst
MOXJITMBOCTi XXMTM CaMOCTIiHO), MOMIpHi (HeobxigHicTb 06-
CMyroByBaHHS HE3HA4HOIO MipO0) Ta 3 PO3BUTKOM CYAUHHOI
[eMeHLji (MoBHa HEMOXIMBICTb camoobenyroByBaHHs ) [18].
Bupaxenumu KI', 4o SKk1x HanexuTb AeMeHLis, € Taki, Lo
BUKITMKAIOTb YMMari TPYAHOLL B MOBCSAKAEHHI AisnbHOCTI
naujenHTa. MomipHi KorHiTwBHI nopyLwerHs (MKM) He 3mi-
HIOKOTb OYAEHHY AISNbHICTb, ane MoXyTb HeraTUBHO BNK-
BaTW Ha HaWcknaaHilli BUAW aKTUBHOCTI. Jlerki KOrHiTUBHI
nopyLenHs (JTKM) BigsHavaroTbest cy6’ekTUBHO, ane He
3aBaatoTb NPOCECIiAHIN, coLianbHil i nobyTogii aganTavii
naujexTa [4]. CborogHi B YkpaiHi y npakTuui Meamko-coLi-
anbHOI eKCMepTM3n BU3HaYaKTh Tinbku BupaxeHi KI, a
MOMIpHI Ta nerki He BPaxOBYIOTLCA Mif Yac OLHIOBAHHS
0BOMEXEHb XUTTELISTNBHOCTI.

3 noauuii MixHapoaHoi knacudikaii pyHKLIOHYBaHHS,
obmexeHb XUTTegisnbHOCTI Ta 3popoB’st (MK®) posymosi
yHKLUii BUBYaKOTL cepen doyHKLiN opranismy [16]. Bnposa-
keHHst MK® B YkpaiHi BU3Haumno HeoOXiaHICTb BUBYEHHS!
Ta 06’eKTMBI3aLii KOTHITUBHUX COYHKLI (rnoBanbHuX i cneuu-
hiyHMX PO3yMOBUX CPYHKLIiI) MOPSIA i3 BUBYEHHSIM CTPYKTYP i
(PYHKLIN OpraHiaMy, akTUBHOCT Ta y4acTi, (DaKTopiB KOHTEK-
CTy, 0COGMMBO B NPaKTUL|i MEAVKO-COLLianbHOT EKCNEPTM3N.
Y po3gini po3yMOBWX (PYHKL NepepaxoByroTLCA (yHKLT
MO3Ky: rnobanbHi (CBiAOMICTb, c1na Ta CoHyKaHHs) 1 cre-
uMchivHi po3ymoBi doyHKLUT (Nam'siTb, MOBA Ta 0B4MCTIEHHS).
Cepeg rnobanbHyx po3ymMoBuMX YHKLA BULINSHOTL yHKLT
CBIZIOMOCTI, OpieHTaLli, iHTenekTyanbHi, rnobanbHi ncrxoco-
LianbHi, TeMnepameHT i 0COOMCTICHI, BONbOBI Ta CNOHYKasb-
Hi, pyHKUii cHy. i Yac BUBYEHHS CneumdivHX po3yMOBUX
(byHKLIN OLiHIOKTL YBary, Mam’saTb, CIPUAHATTS, emMoLii,
MWCTIEHHS, ICUXOMOTOPHI, NMi3HaBarbHi PyHKLT BUCOKOrO piB-
HS1, PO3yMOBI PYHKLIT MOBY Ta MOCAIAOBHUX CKNAZHMX PyXiB,
(pyHKLT 064MCnIEHHS, caMOBIZUYTTS 1A BiguyTTs Yacy [16].

Key words:
hypertension,
stroke, cognition,
disability
intellectual.
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OpurnHanbHble UCCAEAOBAHUA

OpHak npobnemi oLiHI0BaHHS 0BOMEKEHHS! XUTTEAISb-
HOCTI Ta BNAMBY Ha Hel KOTHITUBHWX (DYHKLN Y XBOPWX Ha
AT i3 MO3KOBWM IHCYNETOM Y HAYKOBIi niTepaTypi npuaineHo
HeAoCTaTHLO yBaru.

MeTa po6otu

BuaHauMTi BNNNB KOTHITUBHMX (DYHKLIN HA O0BMexXeHHs
XWUTTERIANBHOCTI B HABYaHHI Ta 3aCTOCYBaHHI 3HaHb Y
XBOPUX Ha apTepiarnbHy rinepTeHsito.

Marepianu i MeToAH AOCAIAKEHHA

Ha 6asi 1Y «YkpaiHCcbkuii fiepxaBHUiA HaykoBO-A0CHia-
HWUI IHCTUTYT MeauKo-coLjanbHuX Npobnem iHBaniaHoCTi
MOS YkpaiHu» 3aiNCHAIM AOCTIMKEHHS], KOTPe BKITH0Yano
139 xBopwx Ha eceHuiancHy Al Il Ta lll cTagin y nisHiv Bia-
HOBHUIA Nepiod abo 3 HacniaKkamu NepeHeceHoro iHCynLTy
y Bili 30-59 pokis.

Ycix nauieHTis, skux obcTexyBanu, Noginumv Ha 2
rpynu crocTepexeHs: nepLua rpyna — xasopi Ha Al Il ctagii
(29 ocib), i ppyra rpyna — xsopi Ha A" Il cTagii (110 ocib),
cepen Hux 50 ocib — i3 Hacnigkamy MO3KOBOTO iHCYNBTY B
nigiv niBkyni, 44 —y npasiit, 16 XBopux — i3 Hacnigkamu Mo3-
KOBOTO iHCYNbTY B BepTebpobasunspHomy 6aceiHi (BBB).
CepepaHin Bik nauienTi 3 Al Il ctagii — 43,1+ 3,1, 3 Al Il
cragii — 45,3 + 5,6 poky. Cepep obcTexerux byno 59,7 %
yonosikiB i 40,3 % xiHOK. Y 06CTexeHnx XBopux nicns ne-
PEHECEHOrO0 IHCYNBTY MUHYMO B cepeaHbomMy 4,4 + 1,8 poky.

[ocnimxeHHs yBary 3giicHunu 3a gonomoroto «Meto-
anku MioHcTep6epray [15], «Tabnuup Lynstey [25], «Ko-
pekTypHoi Tabnnui BeHToHay [11]. docnimkeHHs nam'aTi—3
BUKOpUCTaHHSAM TecTiB: «OBpasHa nam’siTb» [19], «3oposa
nam'satby» [7], «3mictoBHa nam’atby [6], «O6’'em KopoT-
KocTpokoBoi nam'siTi» [3], «3anam’sToByBaHHA 10 cniB»
(A. P. Jypist) [5]. 3araneHi posymoBi 3aiGHOCTi gocnimkyBanm
3a pgonomoroto «KopoTkoro opieHToBHOro Tecty (KOT)»
[10]; npouecy MUCMEHHS — 3 BUKOPUCTAHHAM METOAMK
«BwpineHHs ictotHux o3Hak» [1], «MeToaukv E6GiHraysa»
[13], «BukntoueHHs 3aiiBoro» [2], «[pocTux aHanoriny
[23]. AkueHTyauii xapakTepy nmauieHTiB BU3Ha4anu 3a
«MeTtogukoto I'. LLmileka Ans BUSHAYEHHS akLEHTYaLlii xa-
pakTepy» [12], ocobucTicHi ocobnusocTi — 3a «MeToaukoto
MiHi-myneT» (Ckopoyermin 6aratoakTopHUin ONUTYBasb-
HWK Ans gocnimkeHHs ocobuctocti — CBOO0) [14], xapak-
TepororiyHi pucy — 3a «baratodakTopHO0 0COBMCTICHOID
meToaukoto P. Kettenay [17], Tunu cTaBneHHs [0 XBopoou
(TCX)—3a «OcobucticHum onutyBanbHrkom HOMHI imeHi
B. M. bextepesa (Metoguka JT1OBl)» [21]. 3a «Onuty-
BarnbHWUKOM eMoLiHoro iHTenekty «EmlH» [1. B. JliociHa»
BCTaHOBMIOBanM 0cobnmBoCTi eMoLjiiHoro iHTenekTy [20].
CratucTiyHe onpaLtoBaHHs 3QiNCHUNN MiCns CTBOPEHHS
komm'toTepHoi 6a3u panmx y cuctemax Microsoft Excel Ta
Ascess 3a JonoMoroto nepcoHarnbHoi EOM i3 0BumncneHHsm
t-kpuTepito CTbtogeHTa 415 NOPIBHAHHS CEepeaHiX BEMNYMH.
BukoHanu kopensuiiinin aHania Cnipmena. Onucysanu
TiNbKK Ti pesynsTtaTi, Wo siporigHumi 3a ymos p < 0,05 [9].

Pe3yAbTaTy Ta ix 06roBopeHHs

i Yac ouiHoBaHHS KOTHITUBHUX (OYHKUIN XBOpWX Ha Al
HaniHhopMaTMBHILLIMMM Byni: LLOAO yBary — eheKTUBHICTb

po6oTy, 06’eM AMHaMIYHOI yBaru Ta iHAEKC BTOMIIOBAHOCTI
yBaru; LWoao nam’'sTi — 06’eM KOPOTKOTPUBAMNOi Nam’siTi, KO-
POTKOTpMBana MOBINEHHEBO-CITYX0Ba, 3MiCTOBHa 11 06pa3sHa
nam’siTh; LOAO MUCMEHHS — PO3YMiHHSI MOTYHMX 3B'S3KIB
MiK MOHSATTSIMMW, MPOAYKTUBHICTb MUCTEHHS, PO3PI3HEHHS!
Pi3HOPIOHWX MOHNATb, IHTErpanbHUA NOKa3HWK 3aranbHuX
PO3yMOBUX 37iOHOCTEN, PiBEHb JTOTIYHOMO MUCIEHHS; B
€MOLNHOMY iHTEeNeKTi — PO3yMiHHS CBOIX i YyXUX eMOLiR,
MDKOCOBUCTICHUIA eMOLINHWIA IHTENEKT, PO3yMiHHS TiflbKu
CBOIX EMOLiA, iHTerpasbHuiA piBeHb 3arasibHOro eMOLIMHOTO
iHTeneKTy, BHyTPILLHOOCOOUCTICHNN EMOLYINHUIA IHTENEKT.
IXHi MOpYLLIEHHS NPM3BOAMMN [0 CYTTEBUX OBMEXEHb Y
XBOpWX Ha Al" y HaB4YaHHi Ta BUKOPUCTaHHI 3HaHb.

MK® nponoHye B HaB4aHHi Ta 3aCTOCyBaHHi 3HaHb
OLHIOBaTW Y XBOPUX BWUKOPUCTAHHS OpraHiB ModvyTTiB,
6a3nCHVX HABMYOK Nif YaC HaBYaHHS, MPUAGAHHS MpaKTUY-
HWX HaBWYOK, BUKOPUCTAHHS 3HaHb, BUPILLEHHS Npobnem,
3ararbHi 3aBaHHs Ta BAMOTW, BUKOHaHHS! NOBCSIKAEHHOTO
posknagy, nofonaHHs cTpecy [16].

Y OOMeHi HaBYaHHS Ta 3aCTOCYBaHHS 3HaHb HaMiH-
hopmaTuBHILLMMU cepen 0BCTEXEHUX HaMK MaLieHTiB
6ynu: pilwenHs npoctux (16,1) i cknagHux (13,4) npobnem,
yBara (16,0), BukopuctanHs 3opy (14,3) ta cnyxy (12,4),
CaMOCTilHe BUKOHaHHS OKpeMux 3aBaaHb (14,3), barato-
nnaHosux (13,4) i cknagHux (11,5) 3aBaaHb, MOXNMBICTb
yntaHHs (11,7), yxBaneHHs piwenb (11,5). Y xeopux Ha
Al Il cTagii B nisHii BigHOBHWI nepiog nicns nepeHece-
HOrO MO3KOBOTO iHCYMbTY BIPOriAHO 3pOCTany 0BMexXeHHs
XUTTEQIANBHOCTI NPU BUKOPUCTaHHI 30pYy Ta CyXy, nig vac
KOHLIeHTpaLii yBaru Ta y Npoueci MUCIIEHHS!, BUPILLEHHS
MPOCTWX | CKNagHux npobnem.

Y oci6 3 Al |l cTaaii BUpiLeHHst NPOCTKX Npobnem sik
MOXTWBICTb BUKOPUCTaHHS 3HaHb 3anexany Bif MenaHxo-
niyHoro (r = 0,8) Tuny cTaBneHHs go xBopobu (TCX), Togi
K Y XBOPUX i3 NEPEHECEHUM iHCYNLTOM — Bif, 30yanmBoi
(r=0,483), rineptumHoi (r = -0,363) akLeHTyaLiin xapaKTepy,
menaHxonivHoro (r = 0,578), aHo3orHo3u4Horo (r = -0,411)
TCX, emouinHoi HecTinkocTi (r = 0,427), TPMBOXHOCTI
(r =-0,376), HoHKkoHbopMmiamy (r = -0,378), HanpyxeHocTi
(r = -0,403), Husbkoro camokoHTponio (r = 0,334), D-ge-
npecii (r = 0,375), Hy-ictepii (r = 0,359), 6axaHHs npea-
cTaBuTK cebe y «BurigHomy cBitni» (r = -0,538), 06'emy
kopoTkoTpveanoi nam'aTi (r = -0,342), KoHTponto excnpecii
(r = -0,343), BHyTPILLHBOOCOBMCTICHOrO EMOLIIHOTO iHTe-
nekty (r = -0,35), kepyBaHHs CBOIMW Ta YyXWUMW eMOLli-
amm (r = -0,371), (p < 0,05 ana BCiX BiA3HAYEHUX BULLE
MOKa3HUKIB).

Mig yac BupieHHs cknagHvx npobrnem y nauieHTiB
3 Al Il cTagii mann 3Ha4yeHHs iX NigNnopsaKoBaHICTb
(r = 0,856), koHcepBatuam (r = 0,877), 6axaHHs npea-
craBuTu cebe y «BurigHomy caitni» (r = 0,856), rineptu-
MHa (r = -0,842) Ta emotuBHa (r = -0,749) akueHTyauii
xapakrepy, Ma-rinomanis (r = -0,934), apanTtauis ysaru
(r=0,851), piBeHb noriyHoro mucneHHs (r = 0,831), 3oposa
nam’atb (r = -0,744). Ha BupiluenHs cknagHux npobrem
B OCi0 i3 MO3KOBMM iHCYNb5TOM BMAUBany inoOXOHAPWY-
Hui (r = 0,387), menanxonivnmi (r = 0,602), anatnyHMi
(r = 0,451), HeBpacTeHiuHmi (r = 0,388), eroLeHTPUYHMI
(r=0,571), ertcpopiiinmi (r = -0,368) TCX, emoLjiiiHa HecTil-
kicTb (r = 0,43), TpMBOXHICTL (r = -0,39), HOHKOHOPMI3M
(r = -0,405), 6axxaHHs npencTaBuTh cebe y «BUriZHOMY
caitni» (r =-0,35), D-genpecis (r = 0,392), Sc-wn30igHICTb
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(r = 0,406), rineptumHa (r = -0,377) akueHTyauis xapak-
Tepy, edekTvBHiCTL pobotu (r = 0,421), KOpoTKOTPUBAna
(r=-0,351), amicToBHa (r =-0,33) Ta 06’eM KOpOTKOTPUBAIOT
(r =-0,361) nam’'aTi, po3ymiHHs (r = -0,592) i kepyBaHHs
YyKumum emoulisimm (r = -0,43), MixxocoBUCTICHUIA eMOLRHNIA
iHTenexT (r = -0,552).

Ha yBary nig yac 3acTocyBaHHs 3HaHb Y XBOPUX Ha
ATl Il ctagii BnnuBana Pa-napaHonsinbHicTb (r = -0,804),
ToAi Ak yBasi B oci6 3 Al lll cTazii cnpuanu 36yanvea
(r = 0,404), TpmBoxHa (r = 0,602), femoHcTpaTUBHa
(r=-0,47), rineptumHa (r = -0,423) akueHTyaLji xapaktepy,
inoxonapuynwmia (r = 0,375), menanxoniynuia (r = 0,623),
obcecvBHO-hobiHHMNA (r = 0,46), eiichopuynHuii (r = -0,468),
aHo30rHo3unyHuiA (r = -0,508) TCX, emoLiitHa HECTINKICTb
(r=0,517), 6osianuaicTb (r = 0,347, p = 0,08), nigo3pinictb
(r = -0,35), TpmBOXHiCTb (r = -0,338), HOHKOH(HOPMI3M
(r = -0,448), HanpyxeHicTb (r = -0,454), GaxaHHs npen-
cTaBuTn cebe y «surigHomy cBitni» (r = 0,554), Hs-ino-
xoHapis (r = 0,438), D-penpecis (r = 0,612), Hy-icTepisi
(r =0,527), Pd-ncuxonaris (r = 0,443), Pa-napaHoisinb-
HicTb (r = 0,447), Sc-wmsoigHicTts (r = 0,456), edpekTne-
HicTb poboTw (r = 0,427), obpasHa (r = -0,352) i amicToBHa
nam’ats (r = -0,506), posymiHHs (r = -0,49) i kepyBaHHs
yyxumn emouisimm (r = -0,52), podyminns (r = -0,562)
i kepyBaHHs cBoiMn emouismm (r = -0,464), KOHTpoOnb
ekcnpecii (r = -0,36), mixxocobucTicHui (r = -0,531) i BHy-
TPILLHLOOCOBMCTICHUIA eMoLiAHWIA iHTenekT (r = -0,581),
po3yMiHHa (r = -0,594) i kepyBaHHs (r = -0,54) cBoimMM
Ta YyXUMWU eMOLiSIMK, iHTerpanbHUA piBeHb 3aranbHOro
eMoLiHoro iHTenekTy (r = -0,588) i noriyHoro M1cneHHs
(r=-0,426), po3ymiHHS NOTiYHKX 3B’A3KIB | BIGHOCUH MiX
noHaTTaMK (r = -0,334).

BukopucTaHHs 30py nif Yac OBOMOAIHHS 3HAHHAMM
y xBopux Ha Al Il cTapii Big KOTHITMBHMX (DYHKUIA He
3anexuTb, Todi sk B 0Cib i3 nepeHeceHnM iHCYnsToM Ha
BUKOPUCTaHHS 30py BRnMBamnu: KOpoTKOTpuBana nam’stb
(r=10,74) Ta i ob’em (r = 0,743), KepyBaHHsI CBOiIMU eMo-
uismu (r = 0,76), negaHTuuHa (r = -0,709), ek3ansroBaHa
(r=-0,717) akueHTyauji xapakTtepy Ta iHTenekT (r =-0,929),
cminueicTb (r = -0,828) i BUGipKoBicTb yBarw (r = -0,779).

Mpu AT Il cTagii BUKOPUCTaHHIO CyXy CnpuUsnn ep-
ronatnyHui (r = 0,817) TCX, umknoTtumivna (r = -0,85)
aKUeHTyauis xapaktepy, ekcnpecusHictb (r = -0,908),
yytnmeicTb (r = -0,904), 6axaHHs npeactaBuTth cebe y
«surigHomy cBitni» (r = -0,809), a npu Al Ill cTagii — me-
naHxonivnmn (r = 0,342,), anatuynmnn (r = 0,419), aHo3orHo-
3uyHmi (r = -0,348) TCX, ecbekTuBHicTb poboTu (r = 0,406),
emoLjiiHa HecTinkicTb (r = 0,359), Hy-ictepis (r = -0,348)
KOHTponb ekcnpecii (r = -0,451), kepyBaHHs CBOIMM Ta
Yyxumu emouisamu (r = -0,359).

MoXnuBiCTb BUKOHAHHA OKpeMuX 3aBfaHb OCO-
6amu 3 Al Il cTagii 3anexana Big epronatyHoro TCX
(r=0,767), cxunbHocTi fo noyyTTiB (r = 0,764), ToAi 5K Ha
BWKOHaHHS OKPEMUX 3aBAaHb NaLieHTamu, siki nepeHecnu
MO3KOBWIA iHCYNbT, BNnmBanu 36yanuea (r = 0,356), emo-
TmBHa (r = 0,401), umknotumiyHa (r = 0,371), ek3ansTo-
BaHa (r = 0,338) akueHTyaLji xapakTepy, MenaHXoni4yHWi
(r = 0,385), HeBpacTeHiuHMIA (r = 0,376), eroLeHTPUYHUIA
(r=0,359) TCX, ecektusHictb pobotu (r = 0,37), Hanpy-
XeHicTb (r =-0,391), BHYTPILLHBOOCOBUCTICHWI EMOLNHIIA
iHTenexT (r = -0,424), kepyBaHHS CBOIMU Ta YyXUMU eMo-
uismu (r = -0,423).
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Ha 3paTHiCTb CaMOCTINHOMO BUKOHAHHS 3aBaaHb XBO-
pumn Ha AT Il cTagiji BnnuBanu po3pisHEeHHs PisHOPIAHNX
noHsATb (r = 0,746), po3yMiHHS NOTiYHIX 3B'A3KIB i BIGHOCUH
MiX noHATTSMY (r = 0,875), AeMOHCTpaTVBHA akueHTyauis
xapaktepy (r = -0,846), eiicbopuuHuin TCX (r = -0,828),
TOZi SK Nifg Yac BMKOHAHHS 3aBAaHb CaMOCTIMHO ocoba-
MU 3 MO3KOBMM iHCYNETOM Maniu 3Ha4eHHs AUCTUMIYHA
(r=0,383), rinepTumHa (r = -0,483) akueHTyaLlii xapakTtepy,
TpuBOXHUN (r = 0,48), inoxoHapuyHni (r = 0,376), menax-
xoniynui (r = 0,406), anatnynuii (r = 0,508), HeBpacTeHiy-
HWR (r = 0,58), eroueHTpuyHnin (r = 0,694), ercopnyHmi
(r = -0,368), aHozorHo3uM4HMI (r = -0,385) TCX, iHTenekT
(r=0,331), D-penpecisi (r = 0,649), epekTUBHICTL PO6OTU
(r=0,501), emouiHa HecTilkicTb (r = 0,582), HOHKOHOP-
miam (r = -0,486), HanpyxeHicTb (r = -0,372), baxaHHs
npeacrasut cebe y «BurigHomy cBitni» (r = -0,522),
kopotkoTpuBana (r = -0,359), amictoBHa (r = -0,341) Ta
o6’em kopoTkoTpueanoi (r = -0,365) nam’siTi, po3ymiHHS
(r = -0,547) cBoix i wyxmx (r = -0,516) emouiin, kepyBaH-
Hs cBoiMu (r = -0,394) i yyxumn (r = -0,48) emovisamn,
mixocobucTicHui (r = -0,544) i BHYTPILLHLOOCOBUCTICHMI
(r=-0,476) eMOLiiHNI iHTENEKT.

MouyaTok BUKOHaHHSI GaraTonnaHoBMx 3aBhaHb XBO-
pumu Ha AT Il cTagii kopenioBaB i3 KOPOTKOTPUBAIOK
nam’sTTio (r = 0,761) Ta i 06’emom (r = 0,787), aganTauieto
yBaru (r = 0,837), HoHkoHbopMmi3mom (r = -0,766), Toai sk
MoYaToK BUKOHaHHS GaraTonnaHoBuX 3aBhaHb ocobamu
3 MO3KOBMM iHCYNbTOM 3anexas Bif AMNNOMATUYHOCTI
(r=-0,849), aganTawuii yearu (r = 0,764), kopoTKOTPMBaNOi
nam’aTi (r = 0,713).

3aBeplueHH0 GaraTonnaHoBKX 3aBAaHb XBOPUMM
Ha Al Il cTagii cnpusnu o6’em KOpOTKOTpMBAoi nam's-
Ti (r = 0,781), apantauis yearu (r = 0,764), iHTenekTt
(r = -0,813) i BubipkoBicTb yBaru (r = -0,722), Togi sK y
nauieHTiB i3 NepeHeCeHUM iHCYNbTOM Ha 3aBepLUEHHS
GaraTonnaHoBKX 3aBAaHb BMAMBANM KOPOTKOTpKBana
nam’atb (r = 0,8), iHTenekT (r = -0,813), aunnomarnyHicTb
(r=-0,849), HanpyxeHicTb (r =-0,815) i BUGIpKOBICTb yBaru
(r=-0,761).

BukoHaHHI0 GaraTonnaHoBux 3aBgaHb CamoCTiHO
ocobamw 3 AT Il ctagii cnpusinu anatuanmin TCX (r = 0,765),
paavkanism (r = 0,862) agantauis yearu (r = 0,795), a npu
AT Il cragii — anatnynmn (r = 0,765) TCX i HanpyxeHicTb
(r=-0,796).

KoediuieHt acumertpii yBaru (r = 0,723), po3yMiHHs
MOTIYHMX 3B’A3KIB i BIGHOCUH MiX noHATTAMM (r = 0,731),
[eMOHCTpaTMBHa aKLeHTyauis xapaktepy (r = -0,731),
inoxoHApuyHUIA (r = -0,771), eitcbopuynnia (r = -0,733)
TCX, emouiitHa HecTinkicTb (r = -0,82) BnnnBanu Ha
BUKOHAHHSI CKNafgHUX 3aBaaHb nauieHTamu 3 Al Il cta-
[ii, TOfi SK BUKOHAHHIO CKMagHUX 3aBAaHb XBOPUMYU 3
Al Il cTagii cnpusanu 36yanuea (r = 0,346), TpuBOXHa
(r=0,421), umknotumiyna (r = 0,371) akueHTyauii xapak-
Tepy, MenaxxonivHui (r = 0,517), anatnynmi (r = 0,451),
eroueHTpuyHui (r = 0,516), aHosorHoanyHui (r = -0,421),
epronatnunui (r = -0,363), endpopuynnii (r = -0,426)
TCX, 6axaHHs npeacTaButh cebe y «BUrigHOMY CBITRI»
(r =0,462), D-genpecis (r = 0,48), Pa-napaHoisnbHICTb
(r = 0,459), Sc-wwu3oigHictb (r = 0,352), edeKTUBHICTb
pobotu (r = 0,44), emouinHa cTinkicTb (r = 0,366),
nigoapinicTb (r = -0,349), aunnomatuyHicts (r = -0,333),
TPUBOXHICTb (r = -0,372), HoHkoHpOpMI3M (r = -0,437),
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HanpyxeHicTb (r = -0,476), KopoTkoTpMBana MoBMEH-
HeBo-cryxoBa (r = -0,41) Ta 06’eM KOpOTKOTPMBANoi
nam’sTi (r = -0,394), 06’em guHamiyHoi yBary (r = -0,486),
po3yMiHHe (r = -0,422) i KepyBaHHS YyXUMU emoLigmMu
(r =-0,458), po3ymiHHs (r = -0,346) i kepyBaHHS CBOIMU
emouisimu (r = -0,409), koHTponb ekcnpecii (r = -0,382),
MixxocobmcTicHuiA (r = -0,478) i BHYTPILLHLOOCOBUCTICHMI
eMOLiHUI iHTenekT (r = -0,442), posymiHHa (r = -0,407)
i KepyBaHHs CBOIMU Ta uyxumm emouismu (r = -0,52),
iHTErpanbHWiA piBeHb 3aranbHOr0 eMOLINHOMO IHTEeneKTy
(r=-0,5), (p < 0,05 ons BCix NOKA3HWKIB).

YutaHHs nig Yac 3acTocyBaHHs 3HaHb B 0ci6 3 Al
Il cTapii 3anexano Big 06'eMy KOpOTKOTpUBanoi nam’siTi
(r=0,79), iHTenekty (r = -0,867), emMOLiiHOi HeCTINKOCTI
(r =-0,906), BnbipkosocTi yBaru (r = -0,877), a y xBopux
i3 MO3KOBMM iHCynsTOM — Big 36yanmeoi (r = 0,343), auc-
TUMiYHOI (r = 0,333), TpmBoXHOI (r = 0,382) akueHTyaujin
xapakTepy, obcecusHo-chobiuHoro (r = 0,348), ceHeuTus-
Horo (r = 0,468) TCX, emoujitHoi HecTilkocTi (r = 0,332),
npsiMoniHinHocTi (r = 0,47), HoHkoHdopMmiamy (r = -0,351),
6axaHHa npeactaButn cebe y «BUTIAHOMY CBIiTRI»
(r=0,421), Hs-inoxoHapii (r = -0,457), ecbekTnBHOCTI poboTH
(r=0,402), amicToBHoi nam’sTi (r = -0,456), pO3yMiHHS YyXUX
(r =-0,373) i cBoix (r = -0,395) emouiit i piBHA NOrYHOrO
mucnenHs (r = -0,492).

YXBaneHHs pilleHb SK MOXNMBICTb BUKOPUCTaHHSA
3HaHb Yy xBopux Ha Al Il cTapii 3anexanw Big emMoLiiHoOT
HecrinkocTi (r = 0,803), rineptumHoi (r = -0,878), ek3anb-
ToBaHoi (r = -0,802) akueHTyaLin xapakTepy, Ma-rinomaHii
(r =-0,817), 30opoBoi nam’aTi (r = -0,755). YxBaneHHo
pilleHb y NaLieHTiB i3 NepeHeCeHNM iHCYNBTOM Crpusnu
inoxoHapuyHmMiA (r = 0,384,), menanxoniuHuii (r = 0,644),
anatnyHui (r = 0,465), HeBpacTeHiuHui (r = 0,395), ero-
LeHTpUYHWI (r = 0,376), aHo3orHo3nyHwi (r =-0,351) TCX,
GaxaHHs npeactasuTy cebe y «BurigHoMy caitnix (r=0,39),
Hs-inoxoHgpis (r = 0,387), D-genpecis (r = 0,507), Hy-icte-
pisi (r=0,463), Pt-ncuxacreHisi (r = 0,381), Sc-Lum30igHiCTb
(r=10,333), edpexTusHicTtb pobotm (r = 0,365), rinepTumHa
(r=-0,519) akueHTyaLis xapakTepy, eMOLIiliHa HECTIAKICTb
(r = 0,387), HoHKOH(pOpMI3M (r = -0,354), HanpyXeHIiCTb
(r=-0,363), kopoTKOTPMBAra MOBMEHHEBO-CITYX0Ba NaM'ATb
(r=-0,336), posymiHHsi (r = -0,388) Ta kepyBaHHs (r = -0,42)
YyXUMKM emoLismu, MixocobucTichni (r = -0,422) Ta BHY-
TpilwHboOCcO6UCTICHWA (r = -0,349) emOUiiHUIA iHTenekT
(p < 0,05 ang BCiX NOKa3HWKIB).

Y3aranbHiol4M HaBedeHe BULLE, MOXHA BBaXaTu:
OLiHIOBAHHS KOTHITUBHUX (DYHKUINA Yy npakTuui megu-
KO-coLianbHOi eKCnepTnaun, BUBYEHHS OCOBUCTICHMX i
XapaKTepororiYHux puc, BHYTPILLHBOI KapTUHU XBOPOGM
Ta iXHiX B3a€EMO3B’A3KIB, yBaru, Nam’aTi, MUCMEHHS, iH-
TEnNeKTy MOBWHHO BXOAUTW [0 CTaHAapTy OOCTexeHHs
xBopux Ha Al OLiHIOBaHHS CTPYKTYpy ocobucTocTi nopsg,
i3 LOCNIMKEHHAM KOTHITUBHWX (OYHKLI CNpUSTUME YTOY-
HEHHIO XapakTepy Ta CTYNeHsl NCUXOEMOLLIHINX po3nagis
npw uin natonorii. BUBY4EHHS CTPYKTypn 0COBUCTOCTI
(ocoBUCTICHUX | XapaKTeposoriYHUX PUC, BHYTPILLHLOT
KapTWHU XBOPOOU) Ta KOTHITUBHIX (hyHKLI (yBaru, nam’siTi,
MUCHEHHS!, IHTENEKTY) € NepCcrnekTMBHAM HanpsiMoM B
06’ekTVBI3aLlii NCMXOEMOLINHUX NOPYLLEHb Y XBOPWX Ha
AT, y 3B°A3Ky 3 YM BOHM MOBMHHI CTaT 060B’A3KOBUMMU
[OCMiMKEHHAMM Y NpaKTULi MeAUKO-CoLianbHOi ekcnep-
TW3M NPU Ui naTonorii.

BucHoBKU

1. BioncmxocouianbHui Nigxia 40 AOCIMKEHHS KOTHi-
TUBHWX (OyHKLN npyn AT, skuin 6asyeTbes Ha MikHapoaHii
knacudikaLlii dhyHKLiOHYBaHHS, 0OMEXeHb KUTTELIANBHOCTI
Ta 300pOB'S, 1aB MOXIMBICTb BUSIBUTU NETKi KOrHITUBHI
nopyweHHs y 100,0 % ceper xBopux Ha Al Il cTagii, a npu
Il cTaaii nomipHi —y 25,8 % Ta nerki — B 74,2 % BUNaaKis.
3HauyLLi ypaxeHHs KOTHITMBHIX coyHKLIi cepen ocib 3 AT |1
Ta lll cTagin BinbyBanuck y nam’sTi (44,41 97,3 %), B yBaai
(77,81 90,6 %), B iHTENekTi (44,4 i 75,6 %), B MUCTIEHHI
(44,41 64,9 % Bunaakis).

2. Mig yac ouiHBaHHS KOTHITUBHUX (PYHKLIN XBOPUX
Ha Al HatiHdbopmaTVBHiLLIMMK Bynun: Woao yBaru — edoek-
TUBHICTb poboTU, 06'EM AMHAMIYHOI yBary Ta iHOEKC BTOM-
NIOBAHOCTI yBarK; WoJo nam’ati — 06’eM KOpOTKOTpUBanol
nam’aiTi, KOPOTKOTpMBaNa, 3MICTOBHa 11 0bpasHa nam’siTb;
LLI0A0 MUCNEHHS! — PO3YMIHHS1 NTOMYHUX 3B'AA3KIB MiXK NMOHAT-
TAMU, NPOAYKTUBHICTb MUCIIEHHS], PO3PI3HEHHS! PI3HOPIAHNX
MOHSATb, IHTErpanbHWA MOKA3HWK 3araribHUX PO3YMOBUX
3ai6HOCTEN, piBEHb NMOMYHOrO MUCIEHHST; B €MOLLIiHOMY
iHTEeNeKTi — PO3yMiHHS CBOIX Ta UyXWX EMOLIiI, Mixxocobu-
CTICHWI eMOLIHWN iHTENEKT, PO3YMiHHS TiNbK CBOIX EMOLA,
iHTErpanbHUi piBeHb 3aranbHOr0 eMOLINHOTO iHTENEKTY,
BHYTPILLHEO0COBICTICHMI eMOLLiiHMiA iHTenekT. TxHe nopy-
LUEHHS! NPWU3BOAMIN [0 CYTTEBUX OOMEXEHb Y XBOPWX Ha
Al y Takux cchepax KUTTERIANBHOCTI: B MKOCOBUCTICHIi
B3aeMofii Ta BiQHOCUHAX, Y FONOBHUX cdepax XuTTS, B
HaBYaHHi, BUKOPWCTaHHI 3HaHb, Y CamMo0OCNyroByBaHHi, B
noGyTOBOMY XMTTi Ta MOBINLHOCTI.

3. Y foMeHi HaB4YaHHSI Ta 3aCTOCYBaHHS 3HaHb HaMiH-
hopmaTuBHILLMMU cepen 0BCTEXEHUX HaMK MaLieHTiB
6ynu: BupilweHHs npoctux (16,1) i cknagHux (13,4) npo-
6newm, yeara (16,0), BukopuctanHs 3opy (14,3), cnyxy (12,4),
CaMOCTilHe BUKOHaHHS OKpeMux 3aBaaHb (14,3), barato-
nnaHoswx (13,4) i cknaghux (11,5) 3aBaaHb, MOXNMBICTb
yntaHHst (11,7), yxBaneHHs piweHb (11,5). Y xBopux Ha
Al Il cTagii B MisHii BiZHOBHWIA nepiog Micns nepeHece-
HOrO MO3KOBOTO iHCYMBTY BipOriHO 3pocTany 0OMEXeHHs!
KWUTTEQIANBLHOCTI NPU BUKOPUCTAHHI 30py Ta Cryxy, nig
yac KOHUeHTpaUii yBaru Ta y npoLeci MUCIEHHS, Nig Yac
BUPILLEHHS MPOCTUX i CKNagH1X npobnem.

4. 3pocTaHHI0 06MEXEHDb XUTTERISNBHOCTI Mig Yac
HaBYaHHs Ta 3aCTOCYBaHHSI 3HaHb Y NALiEHTIB, ki nepe-
HECTNI MO3KOBWIA iHCYIbT, CNPUSNM 30iMNbLUEHHS eMOLLili-
HOT HECTIKOCTi, HOHKOH(OPMI3MY, BaxaHHs NpeAcTaBUTH
cebe y «BUrigHOMY CBITRi», TPUBOTU, AENPECUBHUX i
napaHoONANbHUX TEHAEHL, CEHCUTUBHOIO, ErOLEHTPUY-
HOTO, aHO30THO3WYHOTO pearyBaHHsl Ha 3aXBOPIOBaHHS,
3arocTpeHHs 30yaAnuBOI akueHTyauii xapakTepy, nopy-
LUEHHS1 KOPOTKOTPMBASIOi Ta JOBroTp1Banoi MOBINEHHE-
BO-CJTyX0BOi, 06pa3HOi, 30pOBOI Ta 3MICTOBHOI nMam’sTi,
KOHTPOJO eKCrpecii po3yMiHHSI Ta KepyBaHHS CBOIMM
Ta YyXMMW EMOLISIMK, MXOCOBKCTICHOTO, BHYTPILLIHBO-
0CcOBUCTICHOrO Ta 3aranbHOro EMOLHOTO IHTENEKTY 1
NOTIYHOTO MUCIEHHS.

MepcnekTMBM NnoganbLIMX AOCHiAXeHb NonsralTb
Y BCTAHOBMEHHI MPOrHOCTUYHOIO 3HAYEHHS Ta MOXITMBOCTI
MCUXOMNOTiYHOI KOpeKLii BiA3HAaYEHWX 3MiH y XBOpUX Ha
apTepianbHy rinepTeH3ito.

3anopoxckuii MeguumHekuin xypHan. Tom 20, Ne 1(106), sHeapb—despans 2018 .
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Reliability of two-dimensional speckle tracking echocardiography

in assessment of left atrial function
in postmenopausal hypertensive women

M. Yu. Kolesnyk, M. V. Sokolova

Zaporizhzhia State Medical University, Ukraine, Educational and Scientific Medical Center “University Clinic”

Left atrium (LA) state reflects the severity of cardiovascular remodeling and indicates the degree of compensation in many
cardiovascular diseases, including arterial hypertension (AH). Transthoracic echocardiography determines linear and volumetric
parameters of LA, but it has limitations in early stages of AH. Speckle tracking echocardiography is a new technique which
can identify early subclinical dysfunction of cardiac chambers.

The purpose of the study was 1) to assess feasibility, intra- and inter-observer reproducibility of LA longitudinal strain (LS)
derived by both P- and R-wave triggering method; 2) to compare LA strain values obtained by P- and R-wave synchronization
in hypertensive postmenopausal women.

Material and methods. The study involved 65 post-menopausal hypertensive women (mean age — 56.8 + 8.15 years). All
patients underwent a standard transthoracic and two-dimensional speckle tracking echocardiography using Vivid E9 XDClear
Console 4D Expert 100 (General Electric, USA). Apical four- and two-chamber views images were obtained during breath
hold with ECG synchronization. All statistical analyses were performed using SPSS 20 for Windows (SPSS, Inc., Chicago, IL).

Results. Initial feasibility of echocardiographic data for performing LA strain analysis was 93.85 %. Adequate tracking quality
was achieved in 96.93 % of segments by P-triggering and in 96.35 % by R -wave as initial point of analysis. The intra-class
correlation (ICC) coefficient for R-triggering was 0.96 (95 % CI 0.89-0.98) for intra-observer and 0.94 (95 % CI — 0.52-0.97)
for inter-observer variability. The ICC coefficients for P-triggering were higher 0.97 (95 % CI 0.92-0.99) and 0.96 (95 % CI -
0.9-0.98), respectively. The Bland-Altman statistic confirmed absence of bias in both variants of ECG-triggering. Values of LA
LS calculated by R-triggering method were significantly higher than those ones by P-triggering (P < 0.001).

Conclusions. Speckle tracking echocardiography is a reliable technique, which provides quantitative assessment of LA
physiology. The P-wave triggering method of LA strain analysis is more reproducible compared with R-wave triggering variant.
The LA LS values differ significantly depending on ECG-triggering type (P- or R wave), providing higher values by R-wave
triggering method.

HapiiHicTb ABOBUMIpPHOi CNEKA-TPEKiHT exokapAiorpadii
npy ouiHIOBaHHI QYHKLiIi AiBOro nepeacepas
B XXIHOK y CTaHi MeHonay3u 3 rinepToHiuHolo XBopoboto

M. H0. KonecHuk, M. B. CokonoBa

CraH nisoro nepeacepas (J1M) nokasye THKKICTb CepLeBO-CyaANHHOTO PEMOAENOBaHHS Ta BKa3ye Ha CTyniHb komneHcauii
6araTbox cepLeBO-CyaNHHIX 3aXBOPIOBaHb, Y TOMY YMChi rinepToHivHOi xBopobu (IX). TpaHcTopakanbHa exokapgiorpadis
BU3HaYae NiHivHi Ta 06’emHi napametpw J11, ane mae obMmexeHHs Ha paHHix cTagisx [X. Cnekn-TpekiHr exokapaiorpadisi — ue
HOBa METOAMKA, L0 AAE 3MOTY iAeHTUMDIKyBaTI paHHI0 CyOKIiHIYHY AMCDYHKLiO kamep cepusi.

MeTa po60TU — OUIHUTU TEXHIYHY MOXIIMBICTb BU3HAYEHHS, @ TAKOX BHYTPILLHLO- Ta MiXZOCNIAHULKY BiLTBOPHO-
BaHiCTb NM0310BXHLOro cTpenHa J1IM, cuHxpoHizoBaHoro 3 P- Ta R-3ybusmu EKI; nopiBHATU 3Ha4eHHs pedopmauii
JIN, wo otpumaHi 3a gonomoroto P- i R-xBunboBoi EKI-cuMHXpOHi3aLii, B XiHOK i3 rinepToHiYHOW XBOPOOOI y CTaHi
MeHonay3u.

Matepianu Ta meTogu. Y JOCRiMKEHHS BKMOUMM 65 xiHoK i3 X y cTaHi MeHonay3wn (cepegiii Bik — 56,8 + 8,15 poky).
Ycim nauieHTam 3gicHUNM CTaHAapTHY TpaHCTopakanbHy exokapaiorpadito Ta ABOBUMIPHY CrEKI-TPeKiHT exokapaiorpadito
Ha ynerpassykoBoMy ckaHepi Vivid E9 XDClear Console 4D Expert 100 (General Electric, USA). AnikanbHi ABo- Ta Yotupu-
KaMepHi 306paxeHHs1 OTpUManM nig Yac 3aTPUMKU AUXaHHSA Ta CUHXPOHI30BaHi 3 EKI. CtaTUCTMYHMIA aHani3 BUKOHaHanw 3
BukopuctaHHam SPSS 20 ana Windows (SPSS, Inc., Chicago, IL).

Pe3ynkratu. TexHiyHa MOXNMBICTb aHanidy Aedopmadii 1M craHosuna 93,85 %. AnekBaTtHa SKICTb BiACTEXEHHS [OCArHyTa
y 96,93 % cermeHTiB 3a gonomorot P-cuHxpoHisauii Ta 96,35 % i3 3y6uem R sik novatkoBa Touka aHanisy. KoedilieHT iH-
TpaknacoBoi kopensuii ans R-cuHxpoHisauii craHoswms 0,96 (95 % [l 0,89-0,98) ans BHyTpiwHboaocnigHMLbLKOT i 0,94 (95 %
[l - 0,52-0,97) ans mixgocnigHuubkoi BapiabenbHocTi. KoedilieHTy iHTpaknacoBoi kopensuii npu aHanisi Big P-3yous EKI
6ynu we suwwmmn: 0,97 (95 % A1 0,92-0,99) i 0,96 (95 % Al — 0,9-0,98) BignosigHo. CtatucTuka Bland-Altman nigteepanna
Bi,CYTHICTb CUCTEMHOI NOXMBKY Npun 060X BapiaHTax aHaniay. 3Ha4eHHs N0300BXHBOro cTpeiHa ST, Lo po3paxoBaHi MeTogoM
R-cuHxpoHisauii, 6ynu BiporigHo BuLLMMU, HixX npy P-cuHxpoHisadii (p < 0,001).

BucHoBkuM. Cnekn-TpekiHr exokapaiorpadis — HagiliHa MeToamKa, Lo 3abe3nedye KinbkicHe ouiHoBaHHS disionorii JTM. AHania
aedopmadii J1M Big novatky 3ybus P EKI™ € GinbLu BiaTBOPtOBaHMI NOPIBHSHO 3 BapiaHTOM aHaniay Big 3ybus R. MokaaHukm
no3goBxXHLOI Aechopmalii JTT BiporigHO pisHATLCA 3anexHo Bif BapiaHTa aHanisy aecopmalii (Big P- a6o R-3y6us EKT).
Buwi 3HaueHHs cTpeiita I BU3Ha4aoTbCs Nig Yac nobynoswu kpuskx Aedopmalii Big 3ybus R EKT.
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HaaeXHOCTb ABYXMEPHOW CNEKA-TPEKUHT 3X0KapAuorpapuu
Npu oLeHKe GpYHKLUU AeBOTO NPeACepAUs
Y )XEHLLMH B COCTOSHUM MeHoNay3bl C THNepTOHUUECKOW 60Ae3HbIO

M. H0. Konechuk, M. B. CokonoBa

CocTtosiHne nesoro npeacepaus (J1M) oTpaxaeT THKECTb CepAeYHO-COCYANCTOrO PEMOAENNPOBAHNS 1 YKa3biBaeT CTeneHb
KOMMNEHCAaLMM MHOTVIX CEpPAEYHO-COCYANCTbIX 3a00neBaHwiA, B TOM YMCIIE U IMNepTOHMYeckor 6onesnu (Ib). TpaHcTopakars-
Hasi axokapamorpadus onpeaenseT NHelHble n 06beMHble napameTpbl 11, HO MEET orpaHNyeHns Ha paHHux ctagusx Ib.
Cnekn-TpekuHr axokapamorpadgus — 370 HoBas METOAMKA, KOTopas MO3BONSAET MAEHTUDULIMPOBATL PaHHIOKD CYBOKIMHNYECKYO
ANcyHKLMIO Kamep cepaLa.

Lienb paboTbl — OLEHNTb TEXHNYECKYH0 BO3MOXHOCTb BbINOMHEHMS, @ Taloke BHYTPU- U MEXUCCIIEA0BaTENbCKYI0 BOCMPON3-
BOAMMOCTb cTperiHa J1TM, CHXpOHU3MpoBaHHOrO ¢ P- 1 R-3y6uamn SKI; cpaBHWUTL 3HaueHus Aecbopmariym J1, nonyyeHHble
¢ nomoLLbto P- 1 R-BonHoBoM IKI-CUHXPOHM3ALMY, Y XKEHLLUH C TMNEPTOHNYECKON 6ONE3HbI0 B COCTOSIHUM MEHOMay3bl.

Marepuanbl u meToabl. B vccnenoBaHme BKOYEHb! 65 XKEHLUMH C TMNEPTOHUYECKo GONesHbIo B COCTOSIHUM MeHoMnay3bl
(cpepHuin Bo3pacT — 56,8 + 8,15 roga). Bcem nauveHTam 6bina npoBefeHa CTaHAapTHas TpaHCTopakanbHas v AByXMepHast
CNEKN-TPEKVNHT axokapamorpadums Ha yntpaasykoBoM ckaHepe Vivid E9 XDClear Console 4D Expert 100 (General Electric,
USA). AnukanbHble ABYX- 1 YETbIpexkaMepHble U306paxeHNst MonyyYeHbl BO BPEMSs 3a4epXKi [bIXaHWs U CUHXPOHW3VPOBaHbI
¢ OKT. CtatvcTyeckuin aHanua BeINOMHeH ¢ ucnonb3osaHem SPSS 20 ans Windows (SPSS, Inc., Chicago, IL).

Pe3ynkrathl. TexHnyeckas BO3MOXHOCTb NpoBeaeHnst aHanmsa gedopmaumm J1M coctasuna 93,85 %. AneksaTHoe kave-
CTBO OTCREXMBaHUS AOCTUrHYTO B 96,93 % cermeHToB nocpeacTBom P-cuHxpoHusaumm n 96,35 % c 3ybuom R B kayectse
HayanbHOM TOYKM aHanmaa. KoadhduumeHT HTpaknaccoBom koppensaumm ans R-cuHxporusaumm coctasun 0,96 (95 % OV
0,89-0,98) ansa BHyTpunccnegosatensckon u 0,94 (95 % N — 0,52-0,97) — ana mexuccnenosaTensbCkoi BapuabensHocTy.
KoathchumumeHTbl MHTpaKnaccoBom koppensuuy npu aHanuae ot P-3y6ua KT 6binm ewwe Boiwe: 0,97 (95 % AW 0,92-0,99)
1 0,96 (95 % OW — 0,9-0,98) cootBetcTBeHHO. CtatucTuka Bland-Altman nogreepauna oTcyTCTBUME CUCTEMHOM OLIMOKM
npu oboux BapuaHTax aHanuaa. 3HayeHus npogonbHoro crpeiiHa JM, paccunTaHHble MeTogom R-cvHXpoHM3aumm, 6binm
[IOCTOBEPHO BblLLIE, YeM Npu P-cuHxporusaumm (p < 0,001).

BbiBoabl. Crekn-TpekuHr axokapanorpadus SBNSeTCa HagekHOW METOAMKON, koTopas obecneqnBaeT KONMYeCTBEHHYIO
oueHky duavonorm JTM. AHanus gecpopmamm [N ot Havana 3y6ua P QKT sBnsieTcs 6onee BOCNPON3BOAMMBIM B CPABHEHUN
C BapuaHTOM aHanusa ot 3ybua R. Mokasatenu npogonsbHoi aecopmauun JM SOCTOBEPHO pasnuyatoTcst B 3aBUCUMOCTU
OT BapuaHTa aHanu3a gecopmauum (ot P- unm R-3ybua OKI). Bonee Bbicokue 3HaveHus ctpeiita J1T onpegensitotcs npu
NOCTPOEHUM KpuBbIX Aechopmanmm ot 3ybua R KT

Introduction

Quantification of left atrium (LA) provides important
information about heart remodeling in patients with arte-
rial hypertension (AH). LA index volume (LAVI) is one of
echocardiographic markers to be evaluated according
to European Society of Cardiology (ESC) guidelines for
the management of AH [1]. The LAVI predicts mortality risk,
independent of left ventricular (LV) geometry, in patients with
preserved ejection fraction [2]. The cut-off value more than
34 ml/m? considered to be pathological both in men and
women. However, volumetric measures of LA function may
be limited by lower sensitivity in early disease stages [3].
LA plays an important role in LV filling by its contractile,
reservoir and conduit function. LAVI only indirectly reflects
this three-phasic LA physiology. Speckle-tracking echocardio-
graphy is a promising diagnostic tool for detailed LA function
evaluation [4,5]. This technique was successfully tested in
various pathological conditions [6-8]. However, the metho-
dology of LA strain analysis needs standardization. The
choice of zero reference point (P- or R-wave on ECG) for
building LA deformation curves is still under discussion [9].

Purpose

The aim of the study was 1) to assess feasibility, intra- and
inter-observer reproducibility of LA strain derived by both
P- and R-wave triggering method; 2) to compare LA strain
values obtained by P- and R-wave synchronization in hy-
pertensive postmenopausal women.

Materials and methods

The study involved 65 post-menopausal hypertensive wo-
men (mean age —56.8 + 8.15 years) hospitalized to the car-
diological department of University Clinic. Postmenopausal
period was defined as at least 12 months of amenorrhea.
The exclusion criteria were diabetes, heart failure, history
of coronary artery disease, moderate or severe valvular
disease, atrial fibrillation, conduction disorders, use of
hormone replacement therapy as well. All participants gave
informed written consent.

All patients underwent a standard transthoracic
echocardiography using Vivid E9 XDClear Console 4D
Expert 100 (General Electric, USA) ultrasound system
equipped with a matrix M5S phase array transducer.
Left ventricular end-diastolic (LV-EDD) and end-systolic
diameters (LV-ESD), LA maximum anterior-posterior
(A-P) diameter, thickness of the interventricular septum
(IVS) and thickness of the LV posterior wall (LVPW)
were measured from the internal dimensions obtained
from parasternal long axis view in B-mode. LV mass was
calculated by the American Society of Echocardiography
formula and then indexed to body surface area (BSA). LV
mass in grams was calculated from B-mode echocardio-
grams according to the formula:

LV mass = 0.8 x (1.04 x [{LV — EDD + LVPW + IVS}* -
{LV - EDD}]) + 0.6;

[10]. LV hypertrophy was defined as a LV mass index more
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than 95 g/m?. Relative wall thickness (RWT) was calculated
according to the formula:

RWT = (2 x LVPW)/ LV - EDD.

LV ejection fraction was measured using the modified
biplane Simpson’s rule.

LA area and volume were measured using the biplane
method of disks (modified Simpson’s rule), in the apical
4- and 2-chamber view on the frame before mitral valves
opening. LA volume was indexed to BSA. LAVI was used to
estimate LA dilation with cut-off value more than 34 ml/m?.

Pulsed spectral Doppler echocardiography was per-
formed using a 5-mm sample volume placed at the tips of
the mitral leaflets as parallel as possible to inflow. Tissue
Doppler measurements were sampled at the level of
the mitral annulus over the septal (e’ sept) and lateral (e’
lat) wall. The ratio of the transmitral Doppler E wave velocity
and the composite mean of e' were then used to calculate
the E/e’ ratio. All parameters were measured three times
and then averaged.

Speckle tracking echocardiography. Apical four- and
two-chamber views images were obtained during breath
hold with ECG synchronization. One of three standard
leads (I, Il or lll) was chosen to get stable ECG trace with
clear P- and R-wave. Particular attention was given to

20161124 15:2427
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obtain non-foreshortened LA view with clear delineation of
myocardial tissue. The frame rate was set between 60 and
80 per second. The three cardiac cycles were recorded and
averaged. Allimages and cineloops were stored for off-line
analysis on Echopac (version 113) using software package
2D Strain. First, the atrial endocardial border was traced by
a point-and-click method. Then, LAwall was divided into six
segments in every view by automatic creation of a region
of interest (ROI). The nomenclature of 12 LA segments is
not standardized. We used the nomenclature proposed by
R. Yasuda et al. [11]. After manual adjustment of ROl width
and shape the tracking quality for each segment was au-
tomatically analysed. Segments with inadequately tracking
were removed from further analysis. Finally, the software
generates strain curves for each atrial segment. Strain is
defined as the percentage change in object’s dimension in
comparison to its initial dimension.

The analysis was performed using two variants of
ECG-triggering:

1) Onset of P wave as reference point (Fig. 7). The
strain curve has biphasic view with first negative part re-
flecting LA contraction (LALS ) and second positive part
which mirrors conduit function (LALS ). The sum of these
peaks equals reservoir (total) strain (LALS, ). LALS LA
LS, and their summation LS  values were obtained by

Fig. 1. The normal graph of LA
longitudinal deformation by P-wave
triggering method of analysis.
Scont — strain in the contractile
phase;Sres - strain in the reservoir
phase; Sgl - global strain.

Fig. 2. The normal graph of LA
longitudinal strain by P-wave
triggering method of analysis.
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Table 1. Clinical characteristics of the patients

Parameter Value

Age, years 56.8 £8.15
AH duration, years 8 (3-15)
Menopause duration, years 7.5(3-11)
Smoking, n (%) 9(13.84 %)
Body mass index, kg/m? 30.03 £ 6.01
Office SBP, mm Hg 143+ 21
Office DBP, mm Hg 92+10
24-hour SBP, mm Hg 128+ 15
24-hour DBP, mm Hg 74+9
Heart rate, beats/min 71+9

Table 2. Standard echocardiography data of the patients

Parameter Value
LV-EDD, cm 4.9 (4.13-4.65)
LV-ESD, cm 2.66 (2.43-2.81)
LV mass index, g/m? 88.67 +17.78
RWT 0.46 (0.38-0.495)
LV EF, % 66.38 £ 5.85
LAA-P diameter, cm 3.92+£0.55
LAVI, ml/m? 32.52+7.03
e’ sept, cm/s 7.46 +1.66
e’ lat, cm/s 9.44 +2.52
E/e’ ratio 9.25(7.94-10.84)

Table 3. Feasibility of LA segments for longitudinal strain analysis

Segments P-triggering R-triggering
4-chamber view Septal base 2(9.5%) 1(4 %)
Septal mid 0 2(8 %)
Septal roof 1(4.8%) 3(12%)
Lateral roof 1(4.8%) 1(4 %)
Lateral mid 1(4.8%) 0
Lateral base 2(9.5%) 3(12%)
2-chamber view Inferior base 5(23.8 %) 6 (24 %)
Inferior mid 1(4.8%) 0
Inferior roof 4(19 %) 2(8 %)
Anterior roof 1(4.8%) 1(4 %)
Anterior mid 0 1(4 %)
Anterior base 3(14.3%) 5(20 %)

Table 4. Values of left atrial longitudinal strain by speckle tracking

P-triggering R-triggering P
LALS tot 2CH 28.60 (24.96-31.99) 35.58 (30.22-44.40) P <0.001
LALS tot 4CH 29.09 (24.35-34.69) 37.30 (29.72-46.83) P <0.001
LALS global 29.38 (24.59-34.90) 36.77 (31.21-44.68) P <0.001

22 ISSN 2306-4145

averaging individual values from 12 LA segments. Global
peak atrial longitudinal strain (PALS) was calculated by
averaging values observed in all LA segments, and by
separately averaging values measured in 4- and 2-chamber
views (4- and 2-chamber average PALS).

2) R -wave as initial point of analysis (Fig. 2). All strain
values are positive, and there are two peaks that correspond
to reservoir function (first peak between R wave and T wave)
and atrial contractile function (starting on the P wave). We
measured the first peak only which equals LALS, .

Reproducibility. We analysed the intra- and inter-ob-

http://zmj.zsmu.edu.ua

server variability on 20 randomly selected subjects. For
the intra-observer variability assessment, one observer
(M. K.) measured LA deformation parameters on a
separate occasion 1 month apart. For the inter-observer
variability, the second sonographer (M. S.) repeated
the analysis.

Statistics. The distribution of variables was tested by
Shapiro-Wilk test. Continuous variables were presented as
“mean + standard deviation” or as “median and interquartile
range” when data was non-parametric. Categorical vari-
ables were presented as absolute values and percentages.
Intra- and inter-observer reproducibility was assessed by
intraclass correlation coefficient (ICC) and its 95 % confi-
dence interval (Cl). The ICC values refer to the thresholds
suggested by Vincent et al., indicating <0.8 as poor agree-
ment, 0.80-0.90 as moderate agreement, 20.9 as excellent
agreement [12]. Mean differences and limits of agreement
(LoA) were calculated and visualized as Bland—Altman
plots for descriptive purposes [13]. A P value < 0.05 was
considered statistically significant. All statistical analyses
were performed using SPSS 20 for Windows (SPSS, Inc.,
Chicago, IL).

Results and discussion

The clinical characteristics of the study participants are
presented in Table 1. Almost half of post-menopausal
women (47.69 %) had increased BMI. The vast majority of
patients (63.08 %) had the 15tand 2" degree of AH. 84.62 %
of study patients were never smokers. The 24 hour blood
pressure monitoring was performed under antihypertensive
treatment.

Table 2 details standard echocardiography data of
post-menopausal hypertensive women. The percentage
of women with LAVI >34 ml/m? was 38.46 %. Percentage
of left ventricle hypertrophy was 36.92 % among surveyed
hypertensive women. All of patients had preserved ejection
fraction. Diastolic dysfunction of the left ventricle was iden-
tified in 23.08 % of the study participants.

It was impossible to obtain enough quality images in 4
(615 %) patients. So, initial feasibility of echocardiographic
data for performing LA strain analysis was 93.85 %.

A total of 682 segments were analysed both in 2- and
4-chamber views. Adequate tracking quality was achieved in
96.93 % by P-triggering and in 96.35 % by R-triggering way.
The software wasn’t able to track 21 (3.07 %) segments by
P-wave method and 25 (3.65 %) segments by R-triggering
method. Average post-processing time per patientwas 2 + 1
min. “Inferior base” segments had been more often excluded
because of the impossibility of achieving adequate tracking
both by P- and R-triggering: 23.8 % and 24 %, respectively
(Table 3). 20 % of excluded segments in R-wave trigger
method were “Anterior base”.

It was established an excellent reliability of LA longi-
tudinal strain analysis. The ICC coefficient for R-triggering
was 0.96 (95 % CI 0.89-0.98) for intra-observer and 0.94
(95 % Cl — 0.52-0.97) for inter-observer variability. The
ICC coefficients for P-triggering were even higher — 0.97
(95 % CI 0.92-0.99) and 0.96 (95 % CI — 0.9-0.98),
respectively.

The Bland-Altman statistics confirmed absence of bias
in both variants of ECG-triggering (Fig. 3, 4). Reprodu-
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Intra-observer variability of LA total strain (R-triggering)
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Inter-observer variability of LA total strain (R-triggering)
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Fig. 3. Bland-Altman plots of intra-(panel A) and inter-observer (panel B) reproducibility of LA total strain with R-triggering.
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Fig. 4. Bland-Altman plots of intra-(panel C) and inter-observer (panel D) reproducibility of LA total strain with P-triggering.

cibility of PALS measurements was reached in 19 from 20
randomly selected subjects.

Median and interquartile range of global, 4-chamber,
and 2-chamber observed in the study population are report-
ed in Table 4. Notably, our research has shown values of
LALS calculated by R-triggering method were significantly
higher than such ones by P-triggering (P < 0,001).

To our knowledge, it is the first study to describe
the ranges for LA strain and all its components in the popu-
lation of postmenopausal hypertensive women. Rimbas et
al. also have found out significantly higher LA strain values
from R-R gating compared with P-P gating [14].

This phenomenon can be explained by the fact that
R-wave is the electrical signal of LV contraction. LA phases
on R-wave peak can differ among patients. Thus, the LA

Zaporozhye medical journal. Volume 20. No. 1, January—February 2018

myocardium at R-wave peak may be in contraction or
relaxation, which indicates that the LA area or volume at
R-wave peak is not always the minimum volume. If one de-
fines the initial length of the LA myocardium at R-wave peak
and if the LA myocardium has already started relaxation at
that instance, then the initial length for LA strain calculation
will be greater than the minimum LA length, causing an error
in the calculated LA strain value [9]. Consequently, LA strain
in any phase should be analysed from P-wave initial point
rather than from R-wave peak, which is used in analytical
software developed to define LV strain.

According to our results, there was no difference be-
tween 2- and 4-chamber average LA LS within the same
measurement technique (p = 0.69). However, some
previous studies have described differences in mean LA
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strain ranges between 2-chamber (37.6 %—44.3 %) and
4-chamber (33.8 %—40.1 %) views [15-17]. The lower va-
lues for the latter may be due to the insertion of pulmonary
veins.

LA assessment of reservoir, conduit, and contractile
function has previously shown no difference between men
and women. Similarly, Morris et al. did not demonstrate a
relationship between gender composition of the study and
LAstrain [18]. Boyd et al. showed a decline of LA strain with
age describing significant changes in strain values after
the sixth decade [19]. Furthermore, studies have shown that
menopause, characterized by markedly decreased levels
of estrogen, leads to significant increases in cardiovascular
mortality and morbidity. In a few studies, menopause has
been shown to have an impact on cardiovascular structure
and functions, but only LV functions were evaluated and
compared in pre- and postmenopausal women [20]. Study
results demonstrated that with the development of meno-
pause in asymptomatic individuals, LV functions assessed
by speckle tracking echocardiography were impaired,
even in cases with normal conventional echocardiography
parameters.

Conclusions

1. Speckle tracking echocardiography is a reliable
technique, which provides quantitative assessment of LA
three-phasic physiology (contraction, reservoir and conduit
function).

2. The feasibility of LA strain analysis is 93.85 % in
cohort of postmenopausal hypertensive women.

3. The P-wave triggering method of LA strain analysis
is more reproducible compared with R-wave triggering
variant.

4. The LA longitudinal strain results differ significantly
depending on ECG-triggering type (P- or R wave), providing
higher values by R-wave triggering method.

The perspectives of further scientific research are
the study of the LA function features in hypertensive women,
depending on the type of menopause.
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Objective: to study the effect of statin therapy on the oxidative and antioxidant systems parameters in patients with arterial
hypertension (AH) and cocomitant type 2 diabetes mellitus (DM2T).

Materials and methods. 126 patients (55 males and 71 females, average age was 57.8 + 6.2 years) with AH stage Il and
compensated DM2T were divided into 2 groups: the 1 group — with AH and DM2T (n = 69), who were constantly taking statins
(rosuvastatin 10 mg/day or atorvastatin 20 mg/day) for at least 1 year; the 2 group — patients with AH and DM2T (n = 57) who
did not take statins. The control group included 20 healthy volunteers. The parameters of lipid and carbohydrate metabolism,
the degree of insulin resistance (HOMA-IR), the state of the oxidant system (malonic dialdehyde level -MDA), the antioxidant
system (the activity of glutathione peroxidase (GPO) and the level of sulfhydryl groups -SH-groups) were evaluated. The
statistics was carried out using the Statistica software package, version 8.0.

Results. In the 1st group only the levels of LDL cholesterol significantly differed from the control group (P < 0.05). In the 2nd group
the levels of total cholesterol and LDL cholesterol were expected to be higher than in the 1st group (P < 0.05) and the control group
(P <0.05). Despite the higher level of fasting glucose in the 2nd group than in the 1st group, HOMA-IR in the 1st group was higher
than in the 2nd group (7.48 £ 1.76 and 7.17 % 1.54, respectively, P > 0.05). In the 1st group in comparison with the 2nd group
unreliable increase in GPO and SH-groups levels on the background of the increase in MDA levels (P > 0.05) were observed.

Conclusions. The use of statins in low doses in AH combined with DM2T was accompanied by a nonsignificantimprovement of
antioxidant protection parameters on the background of increased insulin resistance and increased activity of lipid peroxidation.

BnauB ctatMHOTEpanii HA NOKa3HUKKU OKUCAIOBAAbHOTO CTPeCy
B NALLiEHTIB 3 apTepiaAbHOIO rinepTeHsielo Ta LyKpoBUM AiabeTom 2 TRy

B. A. HemuoBa

MeTta po60T1 — BMBUMTY BNAMB Tepanii CTaTMHaMK Ha NapameTpy OKCUAAHTHOI Ta aHTUOKCUAAHTHOI CUCTEM Y MaLlieHTIB 3
apTepianbHoto rineptensieto (Al) y noegHaHHi 3 Lykposum aiabetom 2 Tuny (LO2T).

Matepianu Ta metoau. 126 nauieHTie (55 Yonogikis i 71 xiHka, cepeaHin Bik — 57,8 + 6,2 poky) 3 Al Il cTapii Ta LLA2T y
CTapii komneHcauii noginumv Ha agi rpynu: 1 —nauieHtv 3 Al i LLA2T (n = 69), Aki NOCTilnHO NpuiAManu cTaTuHW (po3yBacTaTuH
10 mr/goby abo atopeactatuH 20 mr/goby) npuHaimHi 1 pik, 2 rpyna — nauieHtn 3 Al i UO2T (n = 57), ski He npuiimanu
cTatuHu. 20 300poBUX JOOPOBONLLB CTAHOBMAM KOHTPOILHY rpyny. [JocnimKyBanucs napameTpu NinigHoro Ta ByrneBogHOMo
06MiHy, cTyniHb iHcyniHopeaucTeHTHoCTi (HOMA-IR), cTaH okeuaaHTHOI cucTemm (3a piBHeM ManoHoBoro Aianbaerigy — MAOA),
CTaH aHTUOKCUAAHTHOI CUCTeMM (akTWBHICTb rnyTaTioHnepokeuaaan (IMO) Ta piBeHb CynbdriapunbHUX rpyn — SH-rpyn).
CratncTrka onpaLiboBaHa 3a 4OMNOMOror nporpamHoro 3abeaneyerHs Statistica Bepcii 8.0.

Pesynsratu. Y 1 rpyni Tinbku piBeHb xonectepuHy JTMHLL iporigHo BigpisHsBes Big kOHTPoONbHOI rpynm (p < 0,05). Y 2 rpyni
piBeHb 3arafibHOro xonecTepuHy Ta xonectepuHy JIMHLL, sik ovikyBanock, Bys BuLWMM, Hix y nepLwuiv rpyni (p < 0,05) Ta koH-
TponbHin rpyni (p < 0,05). HeaBaxatouu Ha BULLMIA PIBEHD MMIOKO3W HATLLECEPLIE Y XBOPMX 2 rPynu NOPIBHSAHO 3 1 rpynoto, iHaekc
HOMA-IR y 1 rpyni 6yB BuwmMm, Hix y 2 (7,48 + 1,76 i 7,17 £ 1,54 BignosigHo, p > 0,05). Y 1 rpyni NOPIBHSHO 3 2 BU3HAYMNN
HeBiporigHe nigsueHHs pisHs MO Ta SH-rpyn Ha Tni nigeuwwerHs pisia MOA (p > 0,05).

BucHoBku. BrkopucTaHHs HeBMCOKMX [03 cTaTuHiB Npu Al y noegHanHi 3 LIA2T cynpoBogyBanock HEBIPOrigHUM NORiNLLEH-
HSIM NapameTpiB aHTUOKCUAAHTHOrO 3axMCTy Ha T/ NiABULLEHOI iHCYNIHOPE3UCTEHTHOCTI Ta NiABMLLEHOI aKTUBHOCTI nepe-
KWCHOTO OKUCMEHHS NiniaiB.

BausHUe cTaTMHOTEpANUKU Ha NOKa3aTeAu OKUCAUTEALHOr0 cTpecca
Yy nauueHToB C apTepMaAbHOﬁ runepTel-lsMeﬁ U caxapHbimMm Anabetom 2 TMRa

B. A. HemuoBa

Lienb paboTbl — U3y4nTb BIIUSIHUE Tepanuu CTaTUHaMU Ha NapameTpbl OKCUAAHTHOI M @aHTUOKCUAAHTHOM CUCTEM Y NaLMEHTOB
C apTepuanbHon runepTeHsveit (AlN) B coveTaHnm ¢ caxapHelM auabetom 2 tuna (CO2T).

Marepuanbl u meToabl. 126 nauneHToB (55 MyxUnH 1 71 XeHLmHa, CpeaHuii BospacT 57,8 + 6,2 roga) ¢ Al Il ctagum n
CI2T B cTagum komneHcaumum 6binv pasaeneHbl Ha 2 rpynnbl: 1 rpynna — 6onbHble ¢ Al CO2T (n = 69), koTopble NOCTOSIHHO
npUHUManu ctatuHbl (podyBactatuH 10 mr/cyTkv unu atopsactaTtuH 20 Mr/cyTkn) He MeHee 1 roga; 2 rpynna — naumeHThbl ¢
Al n CO2T (n = 57), KoTOpble HE MPUHAMAIOT CTaTWHbI. 20 300POBbLIX 4OOPOBOILLIEB COCTABUIN KOHTPOMBHYIO rpynmny. Vc-
CrnenoBanicb NapameTpbl JIMNMAHOTO W YIMeBogHOro obMeHa, cteneHb MHeynuHopeancTeHTHocTn (HOMA-IR), cocTosiHme
OKCWAAHTHOW cUCTeMbI (N0 YPOBHIO MAioHOBOrO Auanbaernaa — MOA), CocTosHe aHTUOKCMAAHTHOMN CUCTEMBI (MO aKTUBHO-
CTv rnyTaTuoHnepokcuaassl (MO) u ypoBHIO cynbgrnapunbHbIx rpynn — SH-rpynn). CtatucTuka npoBoaunach ¢ NOMOLLBH
nporpamMmHoro obecneveHus Statistica epcum 8.0.
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Pe3ynkrathbl. B 1 rpynne Tonbko ypoeeHb xonectepuHa JIMHIT goctoBepHO oTnmyancs ot KoHTporibHoW rpynnb (p < 0,05).
Bo 2 rpynne ypoBeHb o6Lero xonectepuHa u xonectepuna JIMHI, kak u oxuaganock, bbin Bbille, YeM B NEPBON rpynne
(p < 0,05) n koHTponkHoi rpynne (p < 0,05). HecmoTps Ha 6ornee BbICOKWIA YPOBEHb THOKO3bI HATOLLAK Y BOMbHBIX 2 rpynnbl
no cpaeHeHuio ¢ 1, nHaekc HOMA-IR B 1 rpynne 6bin Bolwwe, Yem Bo 2 (7,48 + 1,76 n 7,17 £ 1,54 cootBeTCTBEHHO, p > 0,05).
B 1 rpynne no cpaBHeHWI0 CO 2 6bIN0 BbISIBNEHO HELOCTOBEPHOE NOBbILLEHE ypoBHS IO 1 SH-rpynn Ha choHe NoBbILLEHNS

yposHst MOA (p > 0,05).

BbiBoAbl. Vcnonb3oBaHMe HEBbLICOKMX 03 cTaTuHOB npu Al B codeTaHun ¢ CO2T conpoBoxaanocb HeLoCTOBEPHbLIM
ynyyLleHeM napameTpoB aHTMOKCUMAAHTHOM 3aLiUTbl HA (DOHE MOBbILIEHHOW WHCYIIMHOPE3UCTEHTHOCTY W MOBbILLEHHOM

AKTUBHOCTW NEPEKUCHOrO OKNUCNEeHUa nMnuaos.

Arterial hypertension (AH) and diabetes mellitus (DM) and
related complications remain one of the main problems
of modern medicine. The results of numerous studies in
recent decades confirm the key role of the endothelium in
regulation of vascular homeostasis. At the same time, it is
known that when oxidative stress (OS) increases, endo-
thelial function is disturbed, which causes a progression
of atherosclerosis and other cardiovascular complications
[1,2]. Currently, many authors consider oxidative stress
as a «universal framework» for the development of all
diabetes complications, associated with the impaired
endothelial function [1-3]. Another important component
of oxidative stress development is the decrease in the an-
tioxidant protection by hyperglycemia induced inactivation
of antioxidants.

In patients with hypertension, especially in the presence
of concomitant diabetes, an atherogenic dyslipidemia is
commonly observed. A large number of multicenter studi-
es have proved the efficiency of lipid-lowering therapy in
patients with hypertension for the purpose of primary and
secondary prevention [4,5]. The relevance of dyslipidemia
correction in patients with hypertension is explained by
the fact that antihypertensive drugs effect intensity depends
on the cholesterol level in blood plasma. The use of statins
as the most effective means to reduce LDL cholesterol
levels and prevent cardiovascular complications in patients
with hypertension has been justified by recommendations
of the European Society for the Study of Hypertension and
the European Society of Cardiology (ESH/ESC, 2013) [4].
However, current criteria for statin initiation are based not
on actual levels of lipidemia, but on patient’s individual
cardiovascular risk assessment. Unified clinical Protocol
of patients’ health care with hypertension, approved by
the Order of the Ministry of Health of Ukraine of 24.05.2012
#284, also contains clear instructions regarding the obliga-
tory statins prescription to persons with hypertension of high
and very high risk in the absence of contraindications [5].

Statins prescription in type 2 diabetes mellitus (DM) is
one of the fundamental principles of modern antidiabetic
therapy. Reduction of cardiovascular complications and
cardiovascular mortality in type 2 diabetes patients with
statins using for primary and secondary prevention has
been repeatedly proven, as reflected in the recommen-
dations of the American Diabetes Association (American
Diabetes Association, ADA) and European Association for
the Study of Diabetes (EASD) [1,3]. However, in clinical
practice we are often faced with a topical problem of com-
plexity in persistent medication adherence developmentin
patients with chronic diseases by reason of the need for
long-term use. This is particularly critical issue for patients
with comorbid pathology due to the forced polypharmacy,
especially in oligosymtomatic cases, feeling of well-being

Zaporozhye medical journal. Volume 20. No. 1, January-February 2018

and lack of patients’ knowledge about their disease. Low
socio-economic patient’s status is also rather important.
According to the literature, statin therapy adherence is not
high enough. In addition, convincing evidence regarding
the beneficial effects of natural antioxidants on oxidative
stress has not been received. Currently, there are more
and more experimental data, conducted both in animals
and humans, proving the overwhelming oxidative stress
pleiotropic action of statins. However, available literature
contains very few data on the statins effect on oxidative
stress in comorbid pathology, most of which are obtained
by the use of high doses of statins, that in routine practice
is not very common.

Purpose

Thus, the purpose of this study was to investigate the influ-
ence of statin therapy on oxidative and antioxidant systems
indices in patients with arterial hypertension and concomi-
tant type 2 diabetes mellitus (DM2T).

Materials and methods

The study included 126 patients (55 males and 71 females),
average age of 57.8 £ 6.2 years with stage Il hypertension
and type 2 diabetes in stage of compensation, who on
the background of dietary recommendations received basic
therapy according to international and national guidelines
for management of patients with relevant pathology [3,4,6].
So at least 6 months before inclusion in the study all pa-
tients received ACE inhibitors /ARBS, diuretic (torasemide/
indapamide) in individual dosages as antihypertensive
therapy, some patients received calcium antagonists (am-
lodipine/lercanidipine). All patients received Metformin as
antidiabetic therapy in individually defined doses of 1000 to
2000 mg/day; in addition 29 (of 23.02 %) patients received
sulfonylureas. Patients with uncontrolled hypertension
were not included in the study. All patients were divided
into 2 groups: the first group consisted of patients with
hypertension and type 2 diabetes (n = 69) who constantly
received statins (rosuvastatin 10 mg/day or atorvastatin
20 mg/day) for at least 1 year, the second group — patients
with arterial hypertension and type 2 diabetes (n = 57) who
did not take statins.

The study did not include patients with symptomatic
hypertension, type 1 diabetes and other endocrinologic
disorders, clinical signs of ischemic heart disease or severe
concomitant chronic diseases.

The diagnostic criteria of hypertension, endorsed by
the European recommendations for the diagnosis and treat-
ment of hypertension (2013), were used for the selection of
patients [4]. The diagnosis of DM2T was applied according
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to approved by the Order of the Ministry of Health of Ukraine
of 22.05.2009 # 356, “On approval of protocols of medical
care to patients with endocrine diseases” [6]. The control
group consisted of 20 healthy volunteers comparable with
age and gender of the investigated patients.

The study Protocol included assessment of anthropo-
metric data, blood pressure (BP) average AP, obtained from
the three measurements in 2-minute intervals in the sitting
position.

Fasting blood glucose concentration measurement was
performed by glucose oxidase method using analyzer Hu-
molizer (manufactured in Germany). Measurement of total
serum cholesterol (TC), triglycerides (TG) and cholesterol of
high density lipoproteins (HDL cholesterol) were performed
in serum enzymatically by photocolorimetric method with
sets produced by Human (manufactured in Germany). The
content of cholesterol in the low density lipoprotein (LDL cho-
lesterol) was calculated by the formula of Friedewald W. T.
with consideration of measurement in mmol/l: LDL choles-
terol = cholesterol — (HDL cholesterol + TG/2.22).

The blood serum insulin concentration and the glyco-
sylated hemoglobin level (HbA) ware measured by enzyme
immunoassay using a set of reagents Hummer (USA). To
determine the insulin resistance (IR) index, HOMA - IR
was used, which was calculated by the following formula:

((Glucose fasting) x (fasting insulin)) mmol/mi/22.5.

To study the antioxidative system the activity of glutathi-
one peroxidase (GPO) and the level of sulfhydryl groups (SH-
groups) were assessed. The level of malondialdehyde (MDA)
was used as a marker of severity of oxidative system activity.
The activity of GPO (KF 1.11.1.9) in EDTA-hemolysate was
determined by the decrease in the content of reduced glu-
tathione during a 5-minute incubation of a test sample of
hemolysate in the presence of oxidizing substrate — cumene
hydroperoxide by the photometric method [7]. The SH-groups
and MDA were determined in serum using photometric
method [7]. The following reagents were used: thiobarbituric
acid (Organika, Germany), dithiobisnitrobenzoic acid (Merck,
Germany), restored glutathione (Sigma-Aldrich, Germany),
cumene hydroperoxide (Merck, Germany).

The results are presented as mean values + standard
deviation from the mean value (M + SD). Statistical data
processing was performed using software package Sta-
tistica, version 8.0. To assess differences between groups
in the distribution close to normal, the criterion of Student

was used. The differences were considered statistically
significant when P < 0.05.

The present study was performed in compliance with
the basic provisions of the World Medical Association Dec-
laration of Helsinki: ethical principles for medical research
involving human subjects (1964-2000) and the Order of
the Ministry of Health of Ukraine of 23.09.2009 # 690. The
present article is a part of the research of Clinical Pharma-
cology Department of Kharkiv National Medical University
#0112U002385 “To Optimize the Diagnosis of Hypertension
and Detection of Subclinical Lesion of Target Organs in
Individuals of Young Age”.

Results and discussion

The results of our work show that, despite the significant
improvement of lipid indicators compared with individuals
who do not take statins, the use of rosuvastatin in a dose
10 mg/day or atorvastatin 20 mg/day did not always provide
sufficient normalization of cholesterol metabolism indicators
(Table 1). The patients of the 1st group retained significant
differences of the TG and LDL Cholesterol levels compared
with the control group (P < 0.05). Nevertheless, the recom-
mended target levels of TC, LDL Cholesterol, TG were got
in many patients of this group. Patients of the 2nd group
showed a more pronounced atherogenic dyslipidemia, which
was manifested as significantly higher values of TC and LDL
Cholesterol compared with the control group, and compared
with the patients taking statins. It is constantly emphasized in
the literature that doses of statins applied in routine practice
are often too small to ensure the achievement of TC and LDL
Cholesterol target levels recommended for patients with DM2T.
However, these lipid indicators are important risk factors for
cardiovascular disease (CVD). It is believed that DM2T is
the most common cause of secondary hypertriglyceridemia,
which in case of inadequate control of lipid disorders, leads to
insulin resistance, hypertension and atherosclerosis. Although
information on the relationships between TG and risk of CVD
and its complications development is very controversial. The
present study observed hypertriglyceridemia in both groups
of patients, more pronounced in the second group, which
was significantly different from the level in the control group (1
group—1.75+0.33 mmol/l, 2 group —2.14 + 0.28 mmol/l, con-
trol group —1.03 £ 0.30 mmol/l, P < 0.05). The intake of statins
in this study did not cause a significant decrease in TG levels.

Table 1. Comparative characteristics of lipid and carbohydrate metabolism and oxidant-antioxidant system

in patients with hypertension and type 2 diabetes depending on the use of statin therapy

Indicator Control 1 group 2 group
(n=20) (n=69) (n=57)

Cholesterol, mmol/l 477 £0.52 5.16+0.29 5.85+0.36%. **
TG, mmol/l 1.03+0.30 1.75+0.33* 2.14 +0.28*
VLDL cholesterol, mmol/l 0.54 +0.22 0.79£0.17 0.89+0.34
HDL cholesterol, mmol/l 1.45+0.30 1.24+0.18 120+0.11
LDL cholesterol, mmol/l 26+0.33 3.08+0.12* 3.76 £ 0.45*. **
Glucose, mmol/l 462+1.08 7621134 8.09+1.16*
HOMA-IR 2.23+0.36 7.48 +1.76* 7.7 +1.54*
Glycated hemoglobin, HbA (%) 462 +1.08 7.28+0.68* 7.88+0.54*
Malonic dialdehyde (MDA) umol/l 4071022 6.75+1.18* 6.44+1.03*
Glutathionperoxidase (GPO) (ukat/GNF) 6.77 £ 0.52 530+0.93* 511+0.87*
The SH groups (umol/l) 712.26 + 11.08 570.56 + 13.71* 555.24 + 14.63*

*: P < 0.05 when compared with the control group; **: P < 0.05 when compared groups 1 and 2.
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Despite the fact that the level of fasting glucose in
patients of the 2 group was higher than in the 1 group,
the index of insulin resistance — HOMA in a group of people,
taking statins was higher, which confirms the opinion about
the worsening of insulin resistance even when using low
doses of statins. By now there are numerous data about
the negative effects of statins on carbohydrate metabolism,
insulin synthesis and cells receptor sensitivity. Data of
randomized, placebo-controlled study published in 2010
showed the effect of 2-month therapy with atorvastatin at
doses of 10, 20, 40 and 80 mg/day on the level of insulin,
glucose, glycosylated hemoglobin, lipoprotein and apopro-
teins B in blood plasma compared to placebo in patients with
hypercholesterolemia [8]. It has been noted, that despite
the significant reduction in LDL cholesterol and apo B levels,
atorvastatin treatment increased fasting insulin levels and
glycated hemoglobin against the backdrop of increasing
insulin resistance and increasing random glycaemia in
patients with hypercholesterolemia. However, it should be
noted that not all researchers have found the carbohydrate
metabolism disorders on the background of atorvastatin use.

Regardless lipid-reducing activity in recent years
some studies have appeared in which a great importance
is paid to the statins ability to decrease in cardio-vascular
risk by influencing OS, preventing or reducing endothelial
dysfunction. For instance in the experimental study of Celal
Kilitet al. (2017) it has been shown that lovastatin prevents
endothelial dysfunction development by OS suppressing in
various models with high CVD risk [9].

In earlier experiments, conducted mainly on animals,
using fluvastatin and simvastatin, positive changes after
statins prescription were observed, not only in inflammatory
processes but also in indicators of peroxidation [8].

Despite the available data on the favorable influence of
modern anti-hypertensive [10] and antidiabetic [2] therapy
on oxidative stress, our results demonstrate the presence
of strong OS in patients with combined course of AH
and DM2T. This is manifested in a significant increase in
the MDA levels (P < 0.05) and decrease in GPO (P < 0.05)
and SH-groups (P < 0.05) levels compared to healthy
volunteers. In the group of patients receiving atorvastatin/
rosuvastatin, compared to patients not taking statins, we
observed the following: on the background of tendency
in antioxidant protection (GPO and SH-groups) indices
improvement which does not reach accurate values, the oxi-
dative system activation is observed, resulting in increased
values of MDA (6.75 £ 1.18 mmol/l, 6.44 + 1.03 mmol/l,
respectively, P > 0.05). The oxidative system intension in
patients of the 1st group may be explained by the increase
in the degree of insulin resistance caused by statins, and
improved antioxidant protection — confirmation of actual
pleiotropic effect of this group of drugs. Also the authors
of the present study suggest that insufficiency of the an-
tioxidant actions of statins in the first group of patients is
associated with the inadequate doses of drugs for this effect
realization, which can be seen by the lipid indicators. Taking
into account that the data of recent studies, according to
results of which it is recommended to use the levels of
MDA as risk of complications markers in patients with type
2 diabetes, especially poorly compensated [11], researches
in this area have both significant scientific importance and
practical value.
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Conclusions

1. The combined course of arterial hypertension and
type 2 diabetes mellitus is accompanied by the presence
of marked oxidative stress, despite the presence of stable
anti-hypertensive and anti-diabetic therapy.

2. The use of statins in patients with arterial hyper-
tension and type 2 diabetes mellitus was accompanied
by an improvement of antioxidant protection indicators
on the background of increased insulin resistance and
increased activity of lipid peroxidation — MDA.

3. The use of atorvastatin 20 mg or rosuvastatin 10 mg
was accompanied by a slightly marked positive influence on
oxidative stress in patients with arterial hypertension and
type 2 diabetes mellitus.

4. Despite the presence of contradictory data regarding
the negative impact of statins on particular parts of meta-
bolism in patients with type 2 diabetes mellitus, the obtained
results have demonstrated the undeniable benefits of statin
therapy and the need to improve patient adherence, espe-
cially in cases of comorbid pathology that increases the risk
of cardio-vascular complications development.

Prospects: since the majority of statins effects
on oxidative stress in humans studies was performed
using high doses of drugs, it is necessary to conduct a
more detailed study of the most frequently used doses
in practical medicine on oxidative stress indicators influ-
ence and their interaction with other metabolic systems
in individuals with comorbid pathology, including type 2
diabetes mellitus.
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Prognostic value of homocysteine and vitamin D for patients
with ischemic heart disease and multifocal atherosclerosis

0. S. Nykonenko!?, K. 0. Chmul?, A. 0. Nykonenko?, V. V. Osaulenko*?,
N. F. Efimenko?

Zaporizhzhia Medical Academy of Postgraduate Education, Ukraine, 2Zaporizhzhia State Medical University, Ukraine,
SZaporizhzhia Region Clinical Hospital, Ukraine

Cardiovascular system diseases (CSD) — is one of the most acute medical and social problems of modern society. Ischemic
heart disease (IHD) and acute disturbance of cerebral circulation were and remain the leading cause of death and disability.

At present, it has been established that in the progression of IHD and its complications, an increase in the level of homocysteine
and deficiency of vitamin D are essential.

Purpose of the study: to study the effect of hyperhomocysteinemia and deficiency of vitamin D on the course of atherosclerosis
and ischemic heart disease.

Materials and methods. The study analyzed laboratory data from 58 patients with atherosclerosis. Depending on
the prevalence of atherosclerosis patients were divided into 2 groups. All those examined had vitamin D deficiency, as well as
hyperhomocysteinemia. These changes were more pronounced in patients with multifocal atherosclerosis, which required a
more thorough medication correction after surgical intervention on the coronary and carotid arteries.

Results: Of practical interest is the analysis of blood plasma homocysteine concentration values depending on the localization
of atherosclerotic lesion. In our study, in the first group, the median plasma homocysteine concentration was significantly higher.
Moreover, there was a strong correlation between high concentrations of homocysteine and advanced atherosclerotic lesions.
These results may indicate a possible destabilization of atherosclerosis course with hyperhomocysteinemia in combination
with vitamin D deficiency.

Patients of the first group with multifocal atherosclerosis had significantly higher homocysteine indices and a more pronounced
vitamin D deficiency. No less important is the fact that in the examined patients both in one group and in the other group a
significant vitamin D deficiency was detected.

Conclusions. Hyperhomocysteinemia and vitamin D deficiency — are risk factors for the development of coronary heart disease
and are associated with an unfavorable course of coronary pathology. All patients with ischemic heart disease had vitamin D
deficiency and hyperhomocysteinemia, more pronounced with multifocal atherosclerosis, which should be considered when
prescribing medication after myocardial revascularization.

MporHocTMuHe 3HaUYEeHHA PiBHIB rOMOLUCTEIHY Ta BiTamiHy A
y XBOpuX Ha IXC i MyAbTMdOKaAbHUI aTepoCKAepo3

0. C. HukoHeHko, K. 0. Umynab, A. 0. HukoHeHKo, B. B. OcayneHko, H. ®. EpumeHko

3axBoptoBaHHs cepLeBo-CyanHHOI cuctemmn (3CCC) — ogHa 3 HANrOCTPILLMX MEOMYHUMX i couianbHKx npobnem cyvacHoro
cycninbcTBa. llwemiyHa xBopoba cepust (IXC) i rocTpe NopyLUEHHSt MO3KOBOTO KPOBOOBIry 3aniuLLatoTbCst OCHOBHOK MPUYMHOKD
CMepTHOCTI Ta iHBanigHOCTI.

Ha cborogHi BCTaHOBNEHO, WO y nporpecyBaHHi IXC Ta ii ycknagHeHb iCTOTHe 3Ha4YeHHs MakoTb NiABWLLEHHS PiBHS FOMOLM-
CTeiHy Ta aediuuT BiTamiHy [.

MeTa po60TH — BIBYMTM BNMB rinepromoumcTeiHemii Ta AediuuTy BiTamiy [l Ha nepebir atepocknepo3sy Ta IXC.

Matepianu Ta meToam. 3aincHunm aHanis nabopaTtopHux AaHnx 58 nauieHTiB, Siki CTpaxaatoTb Ha aTepocknepos. 3anexHo
BiZ, NOLLMPEHOCTI aTepocknepo3y nauieHTiB Noainunu Ha 2 rpynu. Y Beix 06CTexeHux BUsBUnM gediunT Bitamiy [, a Takox
rinepromoumcTeiHeMmito. BifaHaueHi 3miHu Gynu cyTTeBO BUPaxeHi B NaLiEHTIB i3 MynbTUOKaNbHUM aTepoCcKnepo3oMm, LLO
noTpebyBano peTenbHiLlOoi MeAVKaMEHTO3HOI KopeKLii nicns pesackynspusaLii miokapaa.

PesynbraTti. MpakTMYHU iHTEpeC NpedcTaBnse NPOBEAEHWN aHani3 3HayeHb KOHLUEHTpaLii romouucTeiHy nnas-
MW KPOBI 3aNIeXHO Bif CTyneHsi Ta NIOLLi aTePOCKIEPOTUYHOMO ypaKeHHs. Y Hawiin poboTi B 0cib i3 MynsTUdoKanb-
HUM aTepocknepo3om (1 rpyna) mefiaHa KOHUeEHTpaLii roMmouucTeiHy nnasmu kposi 6yna BiporigHo Buwot. Hamm
BUSIBMEHA YiTKa 3aNeXHICTb MK piBHEM BMICTY rOMOLMCTEIHY Ta NOLUMPEHICTIO aTepOCKNepOTUYHOTO ypaxkeHHs. Lii pesynb-
TaTu cBigYaTh Npo MOXIMBY AecTabinisallito nepebiry atepockneposy npw rinepromouucTeiHeMii B NoeaHaHHi 3 aedilmtom
BiTaminy 1.

MauieHT nepLuoi rpynu 3 MynbTUAOKabHUM aTepoCKepO30M Masu BiporiHO BULLi MOKA3HWKW FOMOLMCTEIHY Ta CYTTEBO
BUpaxxeHW aediumT BiTaminy [1. BogHouac aediumT Bitaminy [ BusiBneHnii y xsopux o60ox rpyn.

BucHoBku. [inepromoumcTeitemis, aediumt Bitaminy [] — dhaktopu puanky po3sutky IXC Ta acouiioBaHi 3 HECTIPUSTIIMBUM
nepebirom kopoHapHoi xBopobu. Y Beix nauieHTis 3 IXC BusiBneHi aediumt Bitaminy [ i rinepromoumcTeitemis, 6inbL Bupa-
XeHi Npy MynbTUOKaNbHOMY atepockneposi, Lo Chif BpaxoByBaTu Mif Yac NPU3HaYeHHS MeAVMKaMeHTO3HOI Tepanii nicns
peBackynspu3aLii Miokapga.
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MporHocTHueckoe 3HaueHWe ypoBHEH FOMOLMCTEMHA U BUTaAMUHA [
y 60AbHbIX UBC ¥ MyABTH(OKAALHBIM aTEPOCKAEPO30M

A. C. HukoHeHKo, K. 0. Umyab, A. A. HukoHeHko, B. B. OcayneHko, H. ®. EpumeHko

3aboneaHusa cepaeqHo-cocyauctoi cuctembl (S3CCC) — oaHa 13 OCTPENLLIMX MEAULIMHCKUX U CoLmManbHbIx npobnem coBpe-
MeHHoro obLecTsa. Mwemnyeckas GonesHb cepaua (MBC) n ocTpoe HapyLleHne MO3roBOro KpOBOOOPALLEHUS OCTaOTCS
OCHOBHOW MPUYMHOM CMEPTHOCTW U MHBANMAHOCTW. B HacTosiLee Bpems yCTaHOBNEHO, YTO B nporpeccupoBaHun VBC n ee
OCINOXHEHWI CyLLIECTBEHHOE 3HAaYEHNE MMEIOT MOBBILLEHWE YPOBHS rOMOLMCTENHA W AednumT BUTamMmnHa .

Llenb paboTbl — U3y4nTb BNMsiHWE rMnepromMmoumcTeMHeMum 1 aedmumta ButamMmmnHa [ Ha TeveHune atepockneposa un VIBC.

MaTtepuanb! u MmeToabl. [NpoBeny aHanu3 nabopaTopHbIX AaHHbLIX 58 naLMeHToB, CTpafaloLLMX aTepocknepo3oM. B 3asu-
CMMOCTV OT PacrpOCTPAHEHHOCTH aTePOCKIIEPO3a NaLMEHTOB pacnpeaeninm Ha 2 rpynnbl. Y Bcex 06CrnefoBaHHbIX BbISBIEH
4euumuT BUTaMKHa [, a Takke runepromoumcTenHemMust. YkasaHHble U3MeHeHUst Obinu Goree BhlpakeHbl Y NaLMEHTOB C
MYnbTUCOKamNbHBIM aTePOCKIIEPO30M, YTO TpebGoBarno 6onee TLLATENBHON MeAVKaMEHTO3HO KOPPEKLMM NOce PpeBackyssi-
pu3aLmum Mokapgaa.

Pe3ynkrathl. [pakTnyeckuin MHTepec NpeacTaBnseT NPOBeAEHHbIN aHaNN3 3HA4YEHWUIA KOHLIEHTPaLIMIA roMOLMCTENHA NNasmbl
KPOBM B 3aBVCYMOCTI OT CTENEHW 1 NIOLLaAM aTePOCKIIEPOTUHECKOTO NopaxeHus. B Halern pabote y nuL ¢ MynsTUdoKanbHbIM
aTepockepo3om (1 rpynna) MeanaHa KoHLEHTpaLWmm roMOLIMCTEHA Nnaa3mbl KpOBM Obinia JOCTOBEPHO Bbille. Hamu BhisiBNeHa
YeTKas 3aBUCUMOCTb MeXzy YPOBHEM COAEPXaHMSA FOMOLMCTEMHA M PacNPOCTPaHEHHOCTBIO aTePOCKIIEPOTUHECKOTO NMopakKe-
HUS1. DTN pesynbTaThl CBUAETENBCTBYIOT O BOIMOXHON AeCTabunmaaLmy TeHeHUs aTepockneposa npm rmneproMoLycTenHeMIN
B coyeTaHum ¢ gecomumtom Butammta . MauueHTbl 1 rpynnbl ¢ MynbTUGOKaNbHEIM aTepoCcKIEPO30M MMENN LOCTOBEPHO
6onee BbICOKVE NoKa3aTeny roMmoLMcTENHa 1 6onee BbipaxeHHbIN aeduunt ButammHa . B 10 e Bpems Aeduumt BUTaMuHa
[ Bbin BbISBNEH Y BonbHbIX 0Bewnx rpynn.

BbiBoabl. [vinepromouyucTenHemus, aecdmunt ButammnHa [ saenstotcs dpaktopamu pucka pas3sutua MBC n accoummpoBaHbl
€ HebnaronpuATHLIM TEYEHUEM KOPOHapHO BonesHn. Y Bcex naumeHToB MBC Bbin BbisiBneH aedunumnt ButamuHa [ v runep-
romoLmcTenHeMus, 6onee BbipaxeHHble NPy MynbTUAOKANBEHOM aTepOCKIIEPO3e, YTO CReAYyeT YUYUTbIBaTb NPU HasHa4YeHUN

MEAVKaMEHTO3HOM Tepanuu nocne pesackynapusaunn Mmmokapaa.

Introduction

Due to ongoing population studies, the number of possible
cardiovascular risk factors continues to increase. In
the proof, along with hypertension, diabetes mellitus,
dyslipoproteinemia and smoking, hyperhomocysteinemia is
currently included, the significance of which is determined
in the development of IHD and its complications, as well
as atherosclerotic lesions of carotid and peripheral arteries
[1,2].

For the first time data on homocysteine (HC) as
a factor of atherogenesis were published in 1969 by
K. S. McCully, who reported the presence of atherosclerotic
lesions in patients with homocysteinuria and put forward a
theory of pathogenetic link between atherosclerosis and
homocysteinemia existence [3].

Anincreased level of homocysteine as an independent
risk factor for cardiovascular disease was considered
back in the 1990s. In a meta-analysis published in 1995 in
the journal JAMA, which presented data from 27 studies
involving more than 4,000 patients, it was concluded
that homocysteine is an independent risk factor for
cardiovascular disease [6,7,9]. The most common and
possible mechanism for increasing the risk of developing
IHD in hyperomocystnemia is endothelial dysfunction,
which is believed to occur mainly as a result of oxidative
stress [7-9].

Itis also believed that the mechanisms of homocysteine
damaging effect on the vascular wall are similar to those
proposed for low-density lipoproteins (LDL) and are realized
mainly through the induction of endothelium-dependent
hemostasis dysfunction and the severe disturbance of
vasodilation endothelium-mediated component, as well
as the stimulation of smooth muscle cells proliferation [3].

In connection with this, the search for the relationships

between hyperhomocysteinemia and various forms of
IHD, including an assessment of its significance in an
atherosclerotic plaque destabilization, that manifests
clinically by the acute coronary syndrome development, is
of considerable interest, first of all, from the point of view
of medicamentous effect substantiation on homocysteine
increased concentration in such patients [3,4].

In the literature there are reports of adverse effects
of hyperhomocystemia on the results of surgical and
endovascular myocardial revascularization.

Homocysteine has a multicomponent pathogenetic
effect. It damages the tissue structures of the arteries,
initiating the release of cytokines, cyclins and other
mediators of inflammation [10].

Epidemiological and experimental studies have
shown that a low level of vitamin D plays a negative role in
cardiovascular diseases, including coronary heart disease,
congestive heart failure, valvular calcifications, strokes, and
hypertension.

There was noted significant importance of vitamin D
deficiency [25 (OH) D <20 ng/mn]. In addition to its clearly
defined role in the metabolism of bones and calcium,
vitamin D has been identified as an important factor in
the pathogenesis of cardiovascular diseases. Deficiency
of vitamin D has many adverse effects, contributing to
endothelial dysfunction, proliferation and migration of
smooth muscle cells, calcification of the arteries walls [5].

In addition, vitamin D deficiency has an adverse effect
on systemic conditions that contribute to atherosclerosis
development, such as insulin resistance, B-cells dysfunction,
dyslipidemia. Thus, it can be argued that vitamin D
deficiency, acting directly or indirectly, has many effects on
the function and pathology of cells and tissues involved in
the atherogenic process [11].
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The purpose

The purpose — to study the effect of hyperhomocysteinemia
and vitamin D deficiency on IHD course in patients with
multifocal atherosclerosis and in cases of coronary arteries
primary lesion.

Materials and methods

The study was performed at the Department of Hospital
Surgery of Zaporozhye Medical University in the Department
of Cardiovascular Surgery. The study included the results
of patients suffering from ischemic heart disease and
multifocal atherosclerosis examination after informed
consent obtainment. Criteria for inclusion in the study were
patients with coronary heart disease with coronary and
carotid arteries confirmed pathology.

Patients over 70 years of age, patients with
oncological pathology, valvular heart diseases, kidney
diseases, rheumatic diseases, patients with diseases of
the gastrointestinal tract were not included in the study.

Data from 58 patients were analyzed. There were 55
male and 3 female patients. The average age of patients
was 58.2 + 5.48 years.

The groups did not significantly differ in sex, age,
complications and comorbidities.

The definition of stable angina functional class was
performed by the Canadian Association of Cardiologists.
Unstable angina pectoris (UA) was diagnosed according
to the criteria of the New York Association of Cardiologists.
The UA classes were determined according to E. Braunwald
(1994).

93.1 % of patients had stage Il hypertensive disease.

The majority of patients were overweight, the average
BMI was 29.6 + 3.10. 35 patients suffered from myocardial
infarction (56.3 %).

According to the classification of Canadian
Cardiovascular Society angina (CCSA), there were 23
(36.9 %) patients with angina pectoris of IV functional class
(FC), angina pectoris of Il FC — 20 (34.4 %). Unstable
angina was detected in 15 (25.8 %) patients. Stage | heart
failure (HF) was detected in 33 (56.8 %) patients, stage |l
HF was detected in 25 (43.1 %) patients.

All patients were divided into 2 groups based on
the prevalence of atherosclerosis. The 1st group consisted
of 33 patients with multifocal atherosclerotic lesion (coronary
and carotid arteries): 30 (90.9 %) men, 3 (9.09 %) women,
average age was 59 (56-64) years. The second group
included patients with isolated coronary arteries (CA)
lesion: 25 (100 %) men, mean age was 59 (50-63) years
(Table 1).

Examination of patients included, in addition to general
clinical (patient complaints, anamnesis, examination,
palpation, percussion, auscultation), laboratory (general
blood test, glucose, creatinine and urea blood levels),
instrumental examinations: radiography of chest organs,
fibrogastroduodenoscopy and ultrasound examination of
the abdominal cavity organs.

The level of homocysteine and vitamin D in plasma was
studied using the «Sun rise TS» immunoenzyme analyzer,
«AIA 2000ST» immunofluorescence analyzer manufactured
by «Tosoh Bioscience» Japan, electrochemiluminescence
analyzer «Cobas E 411» manufactured by Roche
Diagnostics, Germany.
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Table 1. Characteristics of the examined patients

Indexes Group 1 (n=33) Group 2 (n =25)
Hypertensive disease 33 (100 %) 25 (100 %)
Postinfarction cardiosclerosis 23 (69.6 %) 12 (48 %)
Diabetes 6(18.1 %) 4(16 %)
Average BMI 29.1 £ 3.10 kr\m? 30.5 £2.92 kr\m?
Angina pectoris IV FC 17 (51.5 %) 6 (24 %)

Angina pectoris IIl FC 9(27.2%) 11 (44 %)
Unstable angina 7(21.2%) 8 (32 %)

Stage | heart failure 18 (54.5 %) 15 (60 %)

Stage Il heart failure 15 (45.4 %) 10 (40 %)

Coronary angiography was performed on the Toshiba
Medical Systems Corporation, INFX-8000V Infinix VF-i/SP
angiographic system, and Toshiba diagnostic tomograph
«TSX-101 A» (Japan). The carotid arteries were examined
with the help of diagnostic tomographs Asteion S4 Toshiba
and TSX-101 A Toshiba (Japan), ultrasound diagnostic
dopplerographic devices: Philips En Visor HD and Toshiba
Xario.

Most of the data was processed by nonparametric
methods using the statistical software package «Excel»,
Statistica 6.0. Statistical analysis of the study results
was carried out using a computer program for statistical
data processing: in the form of mean values (M + m),
nonparametric in the form of Me (25-75 %). To assess
the differences significance in the quantitative parameters
between two independent samples, the Mann-Whitney
test was used. The reliability of differences in the groups
was accepted at a level of statistical significance P < 0.05.

Results and discussion

According to the results of selective coronary angiography,
56 (96.5 %) patients had multivessel lesions of the coronary
arteries, both in the right and left coronary arteries basin
and in 2 (3.44 %) patients there was isolated lesion of one
coronary artery.

In group 1-3 and 4 vascular lesions of the coronary
arteries predominated (81.8 %). and in the second group — 2
vascular lesions of the CA were predominant, which was
36 %.

In the first group, lesions of brachiocephalic arteries
by angiography of the aortic arch branches and duplex
scanning of the cerebral arteries were detected in 33
patients (100 %). The most common lesion was internal
carotid artery (ICA), mainly from both sides, which amounted
t056.8 % (33 patients). In the second group brachiocephalic
arteries lesion was not revealed.

In 93.1 % of cases, patients underwent direct
myocardial revascularization, and 4 (6.89 %) patients were
implanted with drug-eluting stents in coronary arteries. In
the first group 9 patients (27.2 %) underwent simultaneous
surgical intervention in the volume: direct myocardial
revascularization and carotid endarterectomy (internal
carotid artery).

About half (45 %) of the examined patients had an
elevated homocysteine level in the blood plasma of more
than 15 umol/l. In the first group of patients (multifocal
atherosclerosis), homocysteine concentration was 19.5
(14-28.7) umol/l. This index was significantly higher
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Table 2. Analysis of age, concentration of HC, vitamin D and cholesterol in the study

groups

Group 1 Group 2 P
Age (years) 59 (56-64) 59 (50-63) 0.158
Homocysteine (umol/l) 19.5 (11.43-45.41) 16.62 (11.19-29.24) 0.009
Vitamin D (ng/ml) 18.84 (14.27-27.62) 23.78 (19.41-40.08) 0.008
Cholesterol (mmol/l)  4.40 (3.56-5.59) 4.62 (4.09-6.16) 0.132

The average result is presented by Me (25-75 %), P: U Mann-Whitney criterion.
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(Table 2) than in the patients of the 2nd group, which was
16.62 (11.19-29.24) ymolll.

At the same time 51.7 % of patients had a slight degree
of severity (15-30 umol/L), and 17.2 % had an average
degree of hyperhomocysteinemia (30-100 pymol/l). Asevere
degree (more than 100 pymol/l) was not detected.

There was also a decrease in vitamin D levels in
patients of both groups. In the first group vitamin D level
was 18.84 (14.27-27.62) ng/ml, and in the second group —
23.78 (19.41-40.08) ng/ml.

These values confirmed the presence of vitamin D
deficiency both in patients with advanced atherosclerosis
and in individuals with isolated coronary pathology.

The level of total cholesterol was within the normative
values and in the first group was 4.40 (3.56-5.59) mmolll,
and in the second — 4.62 (4.09-6.16) mmol/l. The obtained
value of U (P < 0.132) was in the zone of insignificance. As
a result of the analysis, there was no correlation between
lipidogram indices, plasma homocysteine level and
prevalence of atherosclerosis.

Of practical interest is the analysis of blood plasma
homocysteine concentration values, depending on
the degree and area of atherosclerotic lesion. In our study, in
patients with multifocal sclerosis (group 1), the mean plasma
homocysteine concentration was significantly higher and
reached 19.5 ymol/l, and in the 2 group patients (isolated
CA lesions) a total level was 16.62 pmol/l.

Patients of the 1st group with multifocal atherosclerosis
had significantly higher homocysteine indices and a more
pronounced vitamin D deficiency. At the same time, vitamin D
deficiency was detected in patients of both groups (Table 2).

We have found a clear relationship between the level
of homocysteine and the prevalence of atherosclerotic
lesions. These results indicate a possible destabilization
of atherosclerosis course with hyperhomocysteinemia in
combination with vitamin D deficiency.

Patients of the 15t group with multifocal atherosclerosis
had significantly higher homocysteine indices and a more
pronounced vitamin D deficiency. At the same time, vitamin
D deficiency was detected in patients of both groups.

Consequently, there is a double adverse effect
on the course of IHD and the results of myocardial
revascularization, which should be taken into account in
drug therapy after surgical interventions.

Conclusions

1. Hyperhomocysteinemia, vitamin D deficiency — are
the risk factors for coronary heart disease development and
are associated with an unfavourable course of coronary
pathology.

2. All patients with ischemic heart disease had
vitamin D deficiency and hyperhomocysteinemia, more
pronounced with multifocal atherosclerosis, which should
be considered when prescribing medication after myocardial
revascularization and interventions on the carotid arteries.
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MeTa po60TH — BU3HAUMTK 3MiHM NokasHukiB BCP npu goBinbHOMY Ta kepoBaHOMY AuxaHHi Y kBasnidikoBaHKX COPTCMEHIB,
AKi NPOTArOM TPMUBANOro Yacy 3anmanmch i3NYHNMU HaBAHTXKEHHSMM, LLIO CMPSIMOBAHI Ha PO3BUTOK BUTPWUBANOCTI.

Marepianu Ta metogm. O6¢Texunm 28 kBanicikoBaHUx CNOPTCMEHIB YonoBivoi cTaTi Bikom 20,2 + 0,7 poky, Ski 3aimManuch
pi3HMMK Buaamu cnopty. MNpotarom 7 TwxHIB npoBeaeHo 30 3aHATb 3 aKLEHTOM Ha TPEHyBaHHi 3aranbHoi BUTPUBAsOCTI.
[ocnimkyBany nokasHuku BapiabenbHocTi cepuesoro putmy (BCP) npu fosinbHoMy avxanHi (A1), kepoBaHoMy fyxaHHi 6
(KL,) i keposaHomy auxanHi 15 (KI,,) pasis Ha xBunmHy. OBCTEXEHHS! CNOPTCMEHIB 3AIACHUNN B PaHiLLHI roAnHN, HaTLe, 3
BUKOPUCTaHHAM cnipoapTtepiokapaioputmorpadii (CAKP) 3rigHo 3 po3pobneHum Hamm NpoTOKOMOM.

Pesynsratu. 3miHu nokasHwkis BCP npu K[ 3yMOBnEeHi 4acToTo Ta pUTMOM AMXaHHS, ane peakuis nokasHukis BCP cytteso
BiAPI3HAETHCA Ta CBIAYNTb, SIK MPaBMWIIO, NPO MOXMBOCTI BKIIOYEHHS BiANOBIAHUX MexaHiamiB perynsuii. [MokasHukm BCP go ta
nicna TpeHysaHb npu K[, Mix coBOoIo He BIAPI3HANMCL — Lie 1a€ 3MOTy CTBEPKYBATH, LLO 3araroM PeakLlisi Ha H3bKOYaCTOTHi
BNAMBY NPy 36iMbLUEHH BUTPUBANOCTi HE 3MiHIOETHCS. 30iNbLLEHHS BUTPUBANOCTI BiAGUBAETLCA B peakLii nokasHukis HF (Mc?)
BCP, siki npaktuHo He niggatotbes Bnnmey KU, Ha BigMiHy Bif faHUX Ha novaTky TPeHyBaHb, KOMW Bif3HAYaeTbCs 3HavyLLe
ameHLeHHa HF (mc?) no 967,2 (479,6; 2540,2) npn K, nopisHaro 3 [/ (2035,7 (756,3; 6037,3)) i KA, (2560,9 (1361,6;
5098,0)), (p < 0,05). 3Ha4ywwmm npu nigBuLEHH: BUTPUBaNocTi Gyno aveHwenHsa LF/HF (p < 0,01) npu K[, sik nopisHAHO 3
BEreTatMBHUM TOHYCOM Ha MoYaTky AOCHiMKeHHs, Tak i 3 [,

BucHoBku. Bukopuctanhs TecTis i3 K[] y cnopTcMeHiB, siki TpeHyBanu BUTPUBanicTb, Aano MOXIMBICTb BCTAHOBUTH, LLO
36irblueHHs OCTaHHLOIT BinGUBAETLCA B peakuii nokasHukis BCP Ha K[, ., Aka xapakTepnayeTbca BUpaxeHm 3BinbLueHHam HF i
ameHLeHHsm LF/HF. Mig vac K[, ocobrineocTeit peakwii nokasHmkis BCP npu 36inbLueHHi BATPBANOCTi Hamu He 3adhikcoBaHo.

NU3meHeHHs peaKTUBHOCTH NOKa3aTenel CepAeUHOro PUTMa Ha ynpaBafeMoe AbIXaHHe
NpU TPeHUPOBKaXx 06LLeit BbIHOCAUBOCTH

0. B. l'y3ui

Llenb paboTbl — onpenenuTb U3MeHeHust nokasatenenn BCP npu npousBonbHOM 1 ynpaensieMom AbixaHuu y keanuduum-
POBaHHbIX CMIOPTCMEHOB, KOTOPbIE Ha NPOTSHKEHWUM ANUTENBHOMO BPEMEHW 3aHUMaNUCh (U3NYECKMW Harpy3skamu, Hanpas-
NEHHbIMU Ha Pa3BUTHE BbIHOCIIMBOCTMU.

Matepuanb! u metoabl. O6cnenoBaHo 28 kBanmuLMpoBaHHbIX CMOPTCMEHOB MY>KCKoro nona B BodpacTe 20,2 + 0,7 roaa,
KOTOpbIE 3aHMManUCh pa3nn4HbIMM BUaaMu criopTa. B TedeHwe 7 Hegenb npoBeaeHo 30 3aHATUIN C aKLEHTOM Ha TPEHMPOBKE
obLLeit BbIHOCAMBOCTU. VccnegoBanmch nokasatenu BapuabensHocTy cepaeqHoro putma (BCP) npu npou3eonbHOM Abixa-
Hun (M), ynpaensemom fpixaqnu 6 (Y,) v ynpasnaemom AsixaHim 15 (Y,,) pas B MutHyTy. OBcnegosarme CrioptcMeHoB
NPOBOAMNYM B YTPEHHWE Yachl, HATOLLAK, C UCNONb30BaHMEM crivpoapTepuokapanoputmorpaduu (CAKP) cornacHo paspa-
60TaHHOMY Hamu NPOTOKOTY.

Pesynbrathl. M3mMeHeHus nokasateneit BCP npu Y[ 0BycnoBneHbl 4acToTol 1 pUTMOM AblXaHusl, OAHAKO peakLus noka-
3ateneit BCP cyLlecTBeHHO OTNYaeTcs U CBUAETENLCTBYET, Kak NpaBurio, O BO3MOXKHOCTW BKIKOYEHWSI COOTBETCTBYHOLLINX
MexaHun3moB perynsuuu. Mokasarenv BCP fo v nocne TpeHrposok npu Y[, mexay coboit He oTnm4atoTest — 370 No3BosAeT
YTBEPXAaTb, YTO B LIENOM peaKLmsi Ha HU3KOYACTOTHBIE BMWSIHWSA NPY YBEMUYEHUM BEIHOCTIMBOCTY HE MEHSIETCS. YBENUYEHne
BbIHOCTMBOCTU OTOBpaxaeTcs B peakuumn nokasateneit HF (mc?) BCP, koTopble NpakTUYeCcKkn He NogaaTcst BivsHuo Y[,
B OTIMYME OT JaHHbIX B Ha4are TPeHWPOBOK, Korda oTMeYaeTcs 3Haunmoe ymeHblieHne HF (mMc?) o 967,2 (479,6; 2540,2)
npu Y., B cpasHenuu ¢ N[ (2035,7 (756,3; 6037,3)) u YA, (2560,9 (1361,6; 5098,0)), (p < 0,05). 3HaummbiM Npy NoBbiLLe-
HUW BBIHOCTIMBOCTH 6biro ymeHbLueHne LF/HF (p < 0,01) npu Y[, kak no cpaBHEHWIO C BEreTatMBHbIM TOHYCOM B Havare
nccnenosanus, Tak u ¢ N[,

BbiBogpbl. Vcnonb3osaHue TectoB ¢ Y[ y CNOPTCMEHOB, KOTOPble TPEHUPOBaNW BbIHOCMMBOCTb, NMO3BOMUMO YCTAHOBUTD,
4TO yBENNYEHNE MoCcTenHen OTpaxaeTcs B peakuyum rokasarenert BCP Ha Y[, ., koTopas xapaKkTepusyeTcst BblpaKeHHbIM
ysenuuennem HF u ymenbluenvem LF/HF. Mpn Y[, ocoberHocTen peakumn nokasatenei BCP npu ysenuieHnm BbIHOCNM-
BOCTU HaMU He 3apUKCMPOBAHO.

The changes of heart rate variability indices reactivity in response to controlled breathing
during the general endurance training

0. V. Guzii

The aim: to determine the changes in heart rate variability (HRV) indices during spontaneous and controlled breathing
of qualified athletes who were engaged in physical activity aimed at endurance development for a long period of time.
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Materials and methods. We examined 28 highly qualified male athletes aged 20.2 + 0.7, who were engaged in various sports.
30 trainings with the focus on the general endurance development were conducted during 7 weeks. Parameters of HRV during
spontaneous breathing (SB) and controlled breathing 6 (CB,) and controlled breathing 15 (CB, ) times per minute were surveyed.
Amedical examination of athletes took place in the morning hours, fasting and using spiroarteriocardiorythmography (SACR).

Results. The changes in HRV during controlled breathing were caused by respiratory frequency and rhythm. However, reaction
of the HRV indices was significantly different and showed, as a rule, the possibility of appropriate regulatory mechanisms
initiation. Heart rate variability indices did not differ from each other before and after training during CB,. The increase in
endurance was displayed in response of HF (ms?) — HRV that SB was not practically influenced by controlled breathing. That
differed them from the data at the beginning of training where there was significant decrease in HF (ms?) to 967.2 (479.6;
2540.2) during CB,, in comparison with SB (2035.7 (75.3; 6037.3)) and CB, (2560.9 (1361.6; 5098.0)) (P < 0.05). There was
significant decrease in LF/HF (P < 0.01) during CB,in response to increase in endurance.

Conclusions. The use of CB tests in athletes who developed their endurance allowed us to determine that an increase in
the latter was reflected in the HRV indices reaction on CB,, which was characterized by pronounced increase in HF and decrease
in LF/HF. During CB,, the peculiarities of the HRV indices reaction in case of endurance increasing have not been found.

[obpe BigOMO, LLIO TPEHYBAHHS HA PO3BUTOK 3ararnbHoi Bi-
TPUBAOCTi CYTTEBO BNIMBAKOTH HA BErETATUBHY PETYMsLiio
cepugs [1]. 36inbLLyETLCS 3aranbHNA BEreTaTuBHWNA BNKB,
napacumnaTnyHa akTUBHICTb i 3HUXYETbCA CUMNaTU4Ha
aKTUBHICTb Y CTaHi CMokoto [2]. CNopTCMEHN MaK0Th HUXYY
YCC y cnokoi Ta weuaLLe ii BiGHOBNEHHS Nicns isnyHnX
HaBaHTaxeHb Yepe3 MoCUNEHHS NapacuMnaTU4HOI akTVB-
HOCTI, L0 BUKIMKaHa TPWUBANMM TPEHYBaHHAM 3aranbHoi
BUTpMBanocTi [3,4]. Baxnmey ponb y BU3HAYEHH BEreTaTus-
HVX BNMBIB Ha OpraHiamM Mae AOCTIMKEHHS BapiabenbHOCTi
cepuesoro putMy (BCP), BUKOpUCTaHHS MOKa3HMKIB SKOI Mg,
yac eTarnHux, NOTOYHUX Ta OnepaTMBHIX 0OCTEXEHb Mae
CYTTEBO MOMINLUMTY NIKAPChKWIA KOHTPOIb 3@ CIOPTCMEHaMM
Ans 06’eKTVBI3aLli CTaHIB BTOMM, NEPEBTOMM, NepeHanpy-
XEHHs Ta 3anobiraHHs po3BUTKY NMEPETPEHOBAHOCTI Ta
iHLLIMX KMiHIYHUX CTaHIB, SIKi MOXYTb BUHUKaTV 3@ BNAMBY
HaaMipHUX i3nYHUX HaBaHTaxeHb [4]. Amxe 6e3 BUKopu-
CTaHHs1 OCTaHHIX HaTenep HEMOXIWBE JOCATHEHHS KOHKY-
PEHTHOTO PIBHA TPEHOBAHOCTI CNOpTCMEHa. Y BinbLiocTi
BWAIB CNOPTY BXKIMBE 3HAYEHHS B NiArOTOBL CNOPTCMEHa
HaJaeTbCa PO3BUTKY Takoi 6a3oBoi (isnyHOT AKOCTi, K
3arafibHa BUTPUBAnICTb, L0 BUKNWKAE BiAMoBigHI 3MiHW y
(pyHKLiOHarNbHUX CUCTEMAX OpraHi3My, KOTpi NOB'A3aHi 3
€KOHOMI3aLiet AiANbHOCTI KapgiopecnipaTopHoi cucTemMm
y CTaHi CMOKOK Ta MaKCcyMasibHOK Mobinisallieto cuctemu,
ska BiZNOBIAAE 3@ TPAHCMOPT KUCHIO Nif Yac BUKOHAHHS
iHTEHCUBHUX (DI3MYHIX HAaBaHTaXEHb [3,5].

[ocnimxeHHs BCP ocTaHHix pokiB nokasanu B3aemo-
3B'AA30K 3MiH MOKa3HKa CMiBBIAHOLLEHHS HU3bKOYACTOTHOI
Ta BUCOKOYACTOTHOI cknagoBux BCP 3 iHTeHcuBHICTIO
HaBaHTaXeHb, [6] NeBHi 3B'A3KM 3 HU3bKOYACTOTHUMMU Ta
BMCOKOYACTOTHUMU cknagoBummn BCP ogepxaHi 3anex-
HO Bifl IHTEHCUBHOCTI Ta CNPSMOBAHOCTI TPEHYBabHUX
HaBaHTaxeHb. IHPOpMaTVBHI JaHi NPO 3MiHW NOKa3HWKIB
BCP otpumaHi nig 4ac aHanidy npoLeciB BigHOBMNEHHS B
opraHiami nicns BUKOHaHHS i3NYHNX HaBaHTaXEHb Pi3HOT
iHTEHCMBHOCTI [7]. Hn3ka focnimkeHb, B AKX IHTEHCUBHICTb
(hisnyHMX HaBaHTaxeHb obupanack 3 ypaxyBaHHAM 3MiH
nokasHukis BCP, gana MoxnuBicTb 40BECTM €hEKTUBHICTb
TaKoro Migxogy 3 NO3uLiii PO3BUTKY TPEHOBAHOCTI [3]. IHLLi
focnimkeHHs nokasanu: BCP napanenbHo 3MiHIOETLCS 3
MaKCUMarnbHUM MOIMWHAHHAM KWUCHIO Ta piBHEM MOMOY-
HOi kucnoTu. [esiki aBTopyu [6-8] cnocTepirany po3BuToK
BereTaTMBHOrO agucbanaHcy npu BUHUKHEHHI CTaHy ne-
PETPEHOBAHOCTI. Y MonepeaHix AOCHimKEeHHAX nokasanm
38’130k NnokasHukiB BCP i3 piBHEM 300pOB’st CMOPTCMEHIB,
iXHI0 AndepeHLiaLito B nepiog BiZHOBMEHHS, BiAMIHHOCTI
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Ha eTanax HaB4anbHO-TPEHyBanbHOro Npouecy [9] Towo.

BopgHouac iHdopmaTuBHICTb nokasHukis BCP, koTpi €
MPOBIAHNMY XapaKTEPUCTKAMM PETYNSTOPHUX BMMBIB HA
kapaiopecnipatopHy CUCTEMY, NEBHUM YMHOM OBMExeHa,
0cobr1BO B yMOBaX CMOKOK. TOMy Ans YyTOYHEHHS CTaHy
Ta pPeaKkTUBHOCTI BEreTaTMBHOI HEPBOBOI CUCTEMU YaCTO
BWKOPUCTOBYIOTb Pi3Hi HAaBaHTaXyBanbHi TECTW: 3 4030-
BaHWUM (Di3YHNM HaBaHTXKEHHSM, 3i 3MIHOIO MOMOXEHHS
Tina, MeaukameHTo3Hi, 3 keposaHumM auxanHam (KO) [6]. Oc-
TaHHi nokasanu CyTTeBY iHDOPMATUBHICTb NPY BUSHAYEHHI
BMCOKOTO PiBHS (hi3nyHOI NpaLie3aaTHoCTi, 0cobnmBocTen
remMoaMHamivHoro 3abesneyeHHs opraHiamy CriopTCMEHIB,
6apopeneKkTopHOi akTUBHOCTI Nicns TPeHyBaNbHOro
HaBaHTaXeHHs Ta B nepiog BigHoBNEHHs [9]. Okpemo Big-
3HAYMMO, LLO CbOrOAHI Y NPaKTULI CMOPTUBHOI MEQULIMHA
HabyBatoTb LUMPOKOTO 3aCTOCYBaHHS MeToaM KOpekKLil
(pyHKLOHaNBHOMO CTaHy opraHiamy, koTpi 6asyloTbes Ha
BUKOPMCTaHHI 3BOPOTHOrO 3B's13Ky 3 BCP, Lo noB’sisaHuin
i3 4acTOTOK Ta PUTMOM UXaHHS, a Lie Takox Mae bessa-
nepeyHe npakTnyHe 3HaveHHs [10].

MeTta po6otu

BuaHaveHHs 3miH nokasHukis BCP npu gosinsHoMy Ta
KEpPOBAHOMY AMXaHHi Yy KBasnihikoBaHWX CMOPTCMEHIB, SKi
NpOTAroM TPUBAIIONO Yacy 3aManuch isniHUMN HaBaH-
TaXEHHAMMU, LLO CPSMOBaHI Ha PO3BUTOK BUTPUBAIOCTI.

Martepianu i meToAM AOCAIAKEHHA

ObcTexunun 28 kBanigikoBaHUX CMOPTCMEHIB YOMOBIYOT
cTari Bikom 20,2 + 0,7 poKy, siki 3aiMannch pisHUMHK
Buagamu cnopty. MpoTsarom 7 TUXHIB BOHU aKLEHTOBaHO
TpeHyBanuch 3aranbHoi BUTpuBanocTi. OCHOBHa YacTuHa
TPEeHyBasbHUX 3aHsATb — BiroBE HABAHTaXEHHS Ha AVCTaHLji
5 km. 3aranom npotsrom 7 TuxHiB 6yno 30 TpeHyBanbHUX
3aHSATh.

OB6CTeXEHHSA CNOPTCMEHIB 3MiliCHIOBaNK BpaHLUi,
HaTLle, BKNOYanu peectpauilo NoKasHUKIB AisSnbHOCTI
KapaiopecnipaTopHOi CUCTEMM 3 BUKOPUCTaHHSAM cnipoap-
Tepiokapaioputmorpadii (CAKP) 3rigHo 3 po3pobneHnm
HaMu NpOTOKOMOM, Lo nepeabayaB MPoOBEAEHHS TPbOX
NOCNIZOBHWX ABOXBUIMHHUX pPeecTpaLin: i3 4OBiNbHUM
AnxanHam (O), kepoBaHUM AyxaHHAM 6 pasiB Ha XBUWMHY
(KO,), kepoBaHum ayxaHHsm 15 pasis Ha xeunuHy (K[, ).
[onaTkoBo peecTpyBanu NoKasHWKN (isuHOro po3BUTKY
Ta npoBoaunn Tectu. BusHadanu macy (MT, kr) | AOBXMHY
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Tina (OT, cm), pospaxoByBanu nroLy Tina. Jocnimkysanu
cvctoniyHmi (CT), giactoniynmi (AT) i nynscosui (MT) ap-
TepianbHU TUCK PYTUHHUMM METOAAMM, a TaKOX po3paxy-
Banm HN3KY iHOEKCIB, SIki xapaKTepu3ytoTb OYHKLIOHaNbHMIA
CTaH kapaiopecnipaTopHOi CUCTEMM Ta Opraxiamy 3ararnom:
iHoekcy PobiHcoHa (IP), aganTauiiiHoro noteHujany (All) 3a
Baescbknm, iHaekcy CknbiHCHKOI, piBHS (hi3nyHOMO CTaHy
(P®C) 3a MNuporosoto.

Ananis gannx CAKP nepenbavaB: 4OCHImKEHHS TaknX
nokasHukis EKI" y 1 BigBeaenHi, sk QTc () — kopuroBaHmi
iHTepsan QT, i ST-BigxuneHHs Big i301iHii, O BM3Ha4aBCs
B HOPMani3oBaHNX OAUHNLSX (H. 0.), @ TAKOX CMeKTpanbHMX
napamertpis BCP: 3arancHoi notyxHocti BCP — TP (mc?), no-
Ty»HocTi BCP y noHagHu3bko4acToTHOMY dianasoHi— VLF
(mc?), noTyxHocTi BCP y H13bko4acToTHOMY AjanasoHi — LF
(mMc?i H. 0.), noTyxHocTi BCP y BcOkoYacToTHOMY fiana-
30Hi — HF (mc?Ta H. 0.), LF/HF Ta iHgekcy ueHTpanisauii
cepuesoro putmy (ILICP). insa ouiHiOBaHHS pe3ynbraTis
[OCRiMKEeHHs 3aCTOCOBaHi HenapaMeTpuyHi MeToau CTa-
TUCTWMYHOTO aHaniay 3 BUHaYEHHAM KpuTepito BinkokcoHa.
CTaTuCTMYHe OnpaLloBaHHA 34iNCHUNN 3@ JOMNOMOro0
nakeTa CTaTMCTUYHMX Nporpam Statistica 10.

Pe3yabTaTy Ta iX 06roBopeHHs

Y mabnuyi 1 HaBefeHi nepeciyHi JaHi aHTPONOMETPUYHMX
BUMIpIB i PO3paXyHKOBWX iHAEKCIB (PYHKLIOHANBbHOIO CTaHy
CMOPTCMEHIB Ha NOYaTKy Ta HaNpUKIHLi ekxcnepuMeHTarnb-
HOrO OCTIMKEHHS.

3 PYTUHHUX NOKA3HWKIB AiSNbHOCTI CEPLIEBO-CYANHHOI
CWCTeMM Micns TpeHyBaHb Ha BUTPUBANICTb Y CTaHi COKO0
Bifj3Havanw BiporigHe 3HwkeHHs CT (mm pt. ct.) 3 120,0
(115,0; 135,0) mo 112,0 (110,0; 120,0), (p < 0,05) i MT
(Mmpr. ct.)i350,0 (45,0;65,0) 50 40,0 (37,5; 52,0),(p < 0,05).
3a BciMa po3paxoBaHNMK iHAeKCaMu BiA3Ha4anm cyTrese
noninLIeHHs yHKLOHanbHOro cTaHy (mabn. 1).

AHanisytouu pesynsrati 4OCTImKeHHs nokasHukiB EKI
CMOPTCMEHIB Ha NOYaTKy Ta HanpUKiHLi eKCNepUMEHTY npu
A0 i KO (ma6n. 2), sinaHaunmo: Ha nodatky npu KL, sHa-
yywmx 3miH YCC (xB™") He BigaHavanu, ane peakuis YCC
npy K[, xapakTepuaysarack CyTTEBIM MiABULLEHHAM, a
HanpukiHui YCC (xg™") npu O[] 3HayyLle 3meHLwmnach; ii
peakuis Ha K[, Ta Ha K[, 6yna cyTTEBO HIMKYOIO, OAHAK
peakujist Ha K[, . i3 He3Ha4HMM CTyneHem BiporigHOCTI BCe X
nepesuLiysana Taky npu 1 i K[.. 3acnyrosye Ha yBary Te,
wo npu KL, BinMinHocTe QTc (c) i ST(H. 0.) nopisHAHO 3 1
Ha NoYaTKy Ta HanpUKIHLi EKCNEPUMEHTY He Bii3Ha4Yanock.
BoaHouac K[, BuKnKano sHavyLLi 3MiHW Lx NOKasHuKIB
Ha noyatky nopissHo 3 [If] (3a QTc) i K[, (sa QTc i ST),
p < 0,05. HanpukiHLi SOCNiMKeHHs LSt BiAMiHHICTb 30eper-
nachb Tinbku1 3a nokasHukom QTc nopisHsHO 3 A1,

Y mabnuyj 3 HaBefeHi 3miHy nokasHukiB BCP Ta ixHix
peakuiin Ha K[. 3a nokasHukom TP (Mc?) y cTaHi Crokoto
npu KL, (mabn. 4) Ta KL, . (mab1. 5) sHaqyLnx 3miH He Bif-
3Havanu, a peakLis 6yna 4OBOMi XapaKTEPHOO Ans Cammnx
TECTiB, LLO BigbMBANOCh CyTTEBUM NiABULLEHHSM TP (MC?) y
Bignosizpb Ha K[, (mabr. 4) Ta BiporiaHM 3MeHLLeHHam TP
(mc?) y sinnosiak Ha K[, (mabn. 5) Ha novaTKy Ta HanpuKiH-
Ui gocrimkeHHst. 3a napametpom VLF (Mc?) y cTaHi criokoto
BiIMiHHOCTe He BinaHadanu. Peakuis Ha K[, (ma6n. 4) Ha
noyaTky Ta HanpukiHLi He npu3soauna Ao amiH VLF (mc?).
Peakuist Ha K[, (mabr. 5) He BipisHAnack 3a napameTpa-
MU Bif] BUXIAHOTO CTaHy, npoTe Byna Hk4oto, Hix npu K[,
(mabn. 4). HanpukiHLi TpeHyBaHb BiA3Ha4anoch 3Hauylle
3HKeHHs peakuii VLF (mc?) npu KO, . (mabi1. 5) nopisHsHO
K 3 BUXIBHUM CTaHOM, Tak i3 peakuieto Ha K[, (mabn. 4).

Mokasnuk LF (mc?) npu OO (mabn. 3) Ha novatky
Ta HanpuKiHUi JocnimkeHHa aewlo BigpisHaecs 1884,6
(823,7; 3329,3) npotn 1870,6 (697,0; 8854,8), (p < 0,05)
sianosiaHo. Mpw K[, (Mc?) BinBysanocs (mabr. 4) siporigHe
nipBuLLeHHs LF (Mc?) Ha noyaTky Ta HanpukiHLj, Wo Xxapak-
Tepu3yBarno BNvB AVUXaHHS. AHaNOriyHi 3MiHM BU3Havanm

Ta6nuus 1. MopodyHKLIOHANbHI NOKa3HMKM CMOPTCMEHIB Ha NOYaTKy Ta HanpuKiHLi gocnimkeHHs, M (25; 75)

Moka3Hu1K, OAUHUL BUMipIOBaHHSA

Ha noyarky

HanpukiHui

0T, cm

MT, kr

Mnowa Tina, m?

CT, MM pT. CT.

AT, MM pT. CT.

T, MM pT. CT.

IP

IHpexc CkuBiHCbKoi
Al Baecbkoro
P®C 3a Muporosoto

178,0 (175,5; 181,0)
73,0 (71,0, 78,5)

1,91 (1,86; 1,97)

120,0 (115,0; 135,0)
70,0 (65.,0; 75,0)

50,0 (45,0; 65,0)

792 (72,3, 93,0)
58636 (4452,8; 7711,1)
2,00 (1,89; 2,25)

0,740 (0,654; 0,816)

178,5 (174,5; 180,5)
75,0 (69,5; 78,5)

1,92 (1,85; 1,98)

112,0 (110,0; 120,0)*
70,0 (65.,0; 75,0)

40,0 (37,5; 52,0)"

74,4 (67,5; 82,5)"
6488,0 (5194 4; 8742,4)*
1,87 (1,73; 2,00)*

0,786 (0,737; 0,865)*

*1p<0,05.

Tabnuus 2. MokasHukn enekTpokapdiorpadiyHOro AOCIMKEHHSA CNOPTCMEHIB y 1 BiABeAEHHI Ha noyaTKy Ta HanpukiHLi ekcnepumeHTy, M (25; 75)

Moka3HuMK, oAMHULI BUMipOBaHHSA on KA, KO,

Ycc, xs” Ha novatky 71,4 (63,9; 77,5) 72,4 (67,8; 81,2) 82,0 (72,2; 89,3)"**
HanpukiHui 64,3 (60,8; 68,3) 66,2 (62,0; 71,5)* 69,2 (64,9; 74,2)**

QTe, ¢ Ha novatky 0,412 (0,398; 0,424) 0,413 (0,399; 0,422) 0,420 (0,417; 0,433)*
Hanpukiui 0,409 (0,401; 0,425) 0,413 (0,402; 0,429) 0,420 (0,408; 0,432)'

ST, H. 0. Ha novarky 0,089 (0,034; 0,126) 0,096 (0,039; 0,147) 0,113 (0,034; 0,157)"
Hanpukiui 0,100 (0,068; 0,122) 0,103 (0,065; 0,127) 0,104 (0,071; 0,152)

*.p <0,05; **: p < 0,01 npyn nopisranxi KA, i A; * p < 0,05 npw nopisHanki KL, i KO,
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npu KO, (mabn. 5), Aki xapakTepusyBanmch 3HauyLmm
3meHueHHam LF (mc?) nopiensHo 3 [ (ma6n. 3) ta K[,
(mabn. 4) sk Ha novaTKy, TaK i HanpUKiHLi AOCTImKEHHS,
3HaYEHHS KOTPUX Mk COBOI0 HE BifPI3HANMCh.

3a napametpom HF (Mc?) Ha nouatky Ta HanpukiHLi
gocnigxkeHHs npu A0 (mabn. 3) Big3Havyanocb nesHe
3MeHLeHHs 3 2035,7 (756,3; 6037,3) po 1693,4 (761,8;
2992,1), (p < 0,05).

Mpn BukoHanHi KO, (ma6n. 4) HF (mc?) HeicToTHO
36inbLLyETHCA — MeHLLE HanpukiHLi AocnimpkenHs. Mpn K,
(mabn. 5) Ha novaTKy Bif3Ha4anoch 3HauyLLe 3MEHLLEHHS
HF (mc?) 0o 967,2 (479,6; 2540,2) nopisHsHo 3 1] (mabi. 3)
(2035,7 (756,3; 6037,3)) i K[, (mabs. 4) (2560,9 (1361,6;
5098,0)), (p < 0,05), ToAi SK HANPWKIHLi eKCrepuMeHTy
cyTTeEBMX BigMiHHOCTEN Big HF (Mc?) npu A (mabn. 3) Ta
KL, (ma6n. 4) He peecTpysanm.

3HauyLx BigMiHHOCTEN y napameTpi LF/HF Ha novar-
Ky Ta HanpukiHUi ekcnepumeHTy sk npu 0 (mabn. 3), Tak
i npn K[, (ma6n. 4) He BifaHa4anu. BiporigHi 3MiHm Liboro
nokasHvika xapakTtepu3aysanv BCP i3 ypaxyBaHHsM 4acTotu
AnxanHa. OgHak npu K[, (ma6s. 5) smeHwenHs LF/HF
HanpUKiHLi JOCMKEHHS ByNo 3HaYyLLMM, HiX Ha NoYaTKy
(p <0,01). AonosHwB Li AaHi nokasHuk ILICP, 3miHu sikoro
3aCBiAYNIM CYTTEBE 3MEHLIEHHS HAMPUKIHLLi €KCNEPUMEHTY
nia Yac BukoHaHHi Tecty K[, . (mabr. 5) 50 0,79 (0,67;1,23)
npotu 1,51(0,60; 2,32) Ha noyatky (p < 0,01), 3a BigcyTHOCTI
3HauyLwx amiH npu CLl (ma6n. 3) Ta K[, (ma6n. 4).

CeMUTUKHEBIIA LIMKI TPEHYBaHb Ha BUTPUBASICTb 3a
[aHUMN CTaHOapTHUX METOAIB JOCMIMKEHHS NpU3BIB 40
O4iKyBaHWX 3MiH Y JisiNbHOCTi CEpLIEBO-CYANHHOT cUCTEMMU,
ki ctocyBanuck 3HmkeHHs YCC, CT i MT y cTaHi cnokoto.
MMpun UbOMY iHTErpasnbHi iHOEeKCH, KOTpi XapakTepuayoTb
eKoHOMisaLjto AianbHOCTi cepus (IP), dyHKLioHanbHWIA
CTaH amxanbHoi cuctemu (iHaekc CkubiHcbkoi), POC 3a
MnporoBoto, Lo NOB'A3aHWIA i3 i3MYHOK npaues3gaTHi-
cmio, Ta A. I, Baescbkoro, skuin xapaktepuaye nepebir
afanTauiiH1X NpoLECiB, iCTOTHO NoNiNLUMANCE. Ha LboMy
ni BinbyBanuck 3miHW y peakuii nokasHukis EKIM i BCP y
Bignosiab Ha K[.

3 ornsagy Ha nokasHuku EKI moxHa cTBepmxyBat,
wo npw 36inbleHHi BuTpuBanocti npu KL, i K[, nopie-
HsHo 3 [1[1 peakTuBHicTb YCC 3Hauylle 3MEeHLLYEThCS,
L0 MOXe CBIiQuMTM Npo ageksartHiwy peakuito YCC Ha
rinepBeHTMRALO, Ska BifOyBaeTbCA Nif Yac BUKOHAHHS
TecriB. [pote, 3a nokasHnkom QTc, SKuit € NPeanKTopom
panToBux poanapis kpoBoobiry, npu K[, . BinsHa4aeTbea
MeBHE MOripLLEHHS!, Xo4a BOHO He csrae Hebe3neyHmx 3Ha-
yeHb. Takox npu K[, ; 40BOMi XapakTEPHUM € 3MEHLLEHHS!
HanpUKiHLi ekcnepuMeHTy nopylleHb penonspusauii
NIBOTO LUYHOYKA.

3min nokasHukisa BCP npu K[ 3ymoBneHi Yactotoro
Ta pUTMOM JUXaHHsl, ane peakList nokasHukis BCP cytteBo
BiOPI3HAETLCS Ta CBIAYNTD, SK NPABMUIO, NPO MOXMWBOCTI
BKITHOYEHHSA BIAMOBIAHMX MexaHismia perynadii. Mon KL
iCTOTHO 36iMbLUYIOTLCS NOKA3HWKN HWU3bKOYACTOTHOI (LF)
CKNafioBoi perynauii cepuesoro putmy, npu Ki,. — su-
cokovactotHoi (HF). 3 ornsgy Ha xapaktepuctuku BCP,
iX HalyacTille MOeAHYTb 3 aKTUBHICTIO CUMMATUYHOTO
Ta NapacyMnaTW4HOro KOHTYpIB perynauii BignosigHo. Lli
3MiHM nepegyciM MaridhecTyloTb Mpy aHanisi NokasHUKIB
TP (mc?), LF (mc?, H. 0.), HF (mc?, H. 0.), LF/HF i ILICP,
OfHaK iXHA BUPAXEHICTb 3i 30iNbLIEHHSM BUTPUBANOCTI
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Tabnuugs 3. MokasHuku BCP Ha noyatky Ta HanpuKiHLi AOCHimKeHHs
npu JoBiNbHOMY AnxaHHi, M (25; 75)

MokasHuk, HoBinbHe auxaHHs (00)

OAMHULI BUMIPIOBAHHA g noyarky Hanpukinui

TP, mc? 4975,5 (2480,0; 11406,2) 4874,6 (2611,2; 13409,6)

VLF, mc? 564,8 (334,9; 1310,4) 765,2 (299,3; 1108,9)

LF, mc? 1884,6 (823,7; 3329,3) 1870,6 (697,0; 8854,8)*

LFn, H. 0. 48,9 (29,9;74,1) 49,0 (35,0; 69,1)

HF, mc? 2035,7 (756,3; 6037,3) 1693,4 (761,8; 2992,1)*

HF, H. 0. 49,4 (24,4, 68,1) 46,7 (30,2; 64,2)

LF/HF, mc?mc? 1,00 (0,49; 3,24) 1,11 (0,49; 2,25)

ILICP, ym. oa. 1,44 (0,63; 3,18) 1,73 (0,91; 5,04)
*p<0,05.

Tabnuus 4. MNMokasHuku
npu KO, M (25; 75)

BCP Ha noyaTtky Ta HanpuKiHLi 4OCTigKeHHs

MokasHuk, KeposaHe anxanHs (K

OAVHMLI BUMIPIOBAHHA g oyarky HanpukiHui

TP, mc? 22316,0 (13248,0; 26699,6) 19168,7 (16926,0; 25504,1)
VLF, mc? 676,4 (445,2; 806,6) 637,6 (470,9; 930,3)

LF, mc? 18351,3 (9370,2; 21170,3) 17056,4 (13642,2; 19126,9)
LFn, H. 0. 83,2 (76,2; 89,0) 83,9 (78,4; 89,6)

HF, mc? 2560,9 (1361,6; 5098,0) 2218,7 (1383,8; 3931,3)
HFn, H. 0. 15,6 (10,2; 22,2) 14,5 (9,8; 18,2)

LF/HF, mc?/mc? 5,53 (3,61;9,00) 5,77 (4,41, 9,00)

ILICP, ym. oa. 5,56 (3,52;9,12) 6,23 (4,42; 9,59)

Tabnuus 5. MNMokasHukn BCP Ha nouaTky Ta HanpuKiHLi OCNimKEHHS

npu KO, M (25; 75)

ﬂOKaSHleK, ) KepoBaHe auxaHHs (Kﬂ&)

OAMHYUI BUMIDIOBAHKS  Ha 1ouarky Hanpuiinui

TP, mc? 2842,1(1310,4; 4382,4) 2726,1 (1552,4; 4816,4)
VLF, mc? 499,7 (225,0; 967,2) 348,0 (196,0; 590,5)*
LF, mc? 583,2 (285,6; 1274,5) 600,5 (285,6; 1043,3)
LFn, H. 0. 41,9 (22,6; 51,5) 34,7 (21,7, 43,3)

HF, mc? 967,2 (479,6; 2540,2) 1728,8 (829,4; 2683,2)*
HFn, H. 0. 54,9 (44,1;76,1) 63,7 (53,2; 76,8)

LF/HF, mc¥mc? 0,81(0,25; 1,21) 0,57 (0,25; 0,81)**
ILICP, ym. oa. 1,51 (0,60; 2,32) 0,79 (0,67; 1,23)**

*p<0,05**p<0,01.

CMOPTCMEHIB 3MIHIOETLCS.
Hacamnepeq cnig 3BepHyT yBary, Lo nokaHuku BCP

Ha noyaTky Ta HanpukiHui TpeHysaHb npu KM, mix co6oro
He BifpI3HAOTLCA, Lie 1ae 3MOry CTBEPLKyBaTU: 3aranom
peakList Ha HU3bKOYACTOTHI BNAMBU NPy 30iMbLUEHH] BUTPK-
BanocCTi He 3MIHIOETLCS.

BopgHouac 36inbLUeHHs BUTPUBANOCTi He NPU3BOANTD
npu KL, . A0 BiAMiHHOCTE# 3ararnbHoi perynsiuii cepueso-
r0 pUTMY, He BNMMBAE Ha HU3bKOYACTOTHI BNAWBKW, ane
BUKNMKAE CYTTEBO BiNbluy aKTMBALLKD BUCOKOYACTOTHOI
cknazoBoi perynsiuii cepuesoro putmy. OcTaHHe Bigbu-
Ba€TbCs y 3HaYyLloMy 3meHwweHHi LF/HF sk nopiBHsiHO
3 BereTaTBHUM TOHYCOM Ha MovaTky LOCHiMKEHHs, TaK i
3 0. Ananoriyni 3miHu nokasye ILICP. Josoni iHchopma-
TUBHWUM BuABUNMCB BigMiHHOCTI VLF cknagosoi BCP npu
KL, WO 3aCBif4YMNN 3MEHLUEHHS! HepPOryMopasnbHNX
BNMWBIB Ha CepLEBMiA pUTM nopiBHaHO 3 A | faHnMu Ha
noYaTky JOCHigXKeEHHS.
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BucHoBKH

Bukopuctanhs TectiB i3 K[ y cnopTcmeHis, ski Tpe-
HyBanu BUTPUBANICTb, Aan0 MOXMMBICTb BCTAHOBUTK:
30iNbLUEHHsI 0OCTaHHbOI BinbKBaETLCS B peaKLlii NoKasHUKIB
BCP Ha K[, sika XxapaKTepuayeThCsl BUPAXEHUM 36irb-
weHHaM HF i smeHwerHam LF/HF. Mpu K[, ocobrieocTeit
peakuii nokasHukis BCP npu 30inbLueHHi BUTpUBanocTi He
3acpikcysanu.

MepcnekTvBM noganbwmx gocnimkeHb. Motpeby-
10Tb MOrMMGNEHOr0 BUBYEHHSI MOXMMBOCTI 3aCTOCYBaHHS
TECTIB i3 KepOBaHUM AUXaHHAM i3 BU3HAYEHHSIM NMOKa3HMKIB
BCP ans gocnimkeHHs HeporymopanbHUX BrvBIB Ha
CepLeBni pUTM, XapaKTepUCTVKW afanTauiiHiX MpoLECiB,
OLIiHIOBAHHS (PYHKLOHAMbHOI FOTOBHOCTI OpraHismy B yMo-
Bax HaB4anbHO-TPEHYBAIbHONO | 3MaranbHOro NpOLECIB.
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Clinical neurological characteristics of ischemic stroke subtypes

in acute phase

S. I. Shkrobot, N. R. Sokhor, L. S. Milevska-Vovchuk, I. Ya. Krynytska,
M. I. Marushchak, L. V. Shkrobot, O. R. Yasnij

|. Horbachevsky Ternopil State Medical University, Ukraine

Objectives. The aim of the present study was to clarify clinical neurological characteristics and different ischemic stroke
subtypes unfavorable course predictors in acute phase.

Material and methods. 482 patients with different ischemic stroke subtypes were observed. Among them there were 125
(25.9 %) with cardioembolic infarct (CEI), 119 (24.7 %) with large artery atherosclerosis (LAAS) infarct, 122 (25.3 %) with
lacunar stroke (LAC), 116 (24.1 %) with stroke of undetermined etiology (UDE). The comparative analysis of clinical picture
was performed. The predictors of unfavorable course of acute phase were established.

Results. We have found out that severe neurological deficit, high mortality and the worst functional outcome during the first
14 days were observed in patients with CEl and LAAS. The highest frequency of early neurological deterioration (END) was
detected at LAC (in 22.7 % of patients). There was a relationship between END and presence of transient ischemic attack (TIA)
in past medical history, the level of systolic blood pressure (SBP) at the beginning of the disease and the degree of carotid
arteries stenosis on the side of lesion. The patients with LAC had mild neurological deficit and better prognosis compared with
other ischemic stroke subtypes. Among the clinical factors that have impact on the CEI, LAAS and UDE acute phase course
were: the size of lesion, the level of consciousness on the 1st day, the baseline SBP, patient’s age. At LAAS, the presence of
transient ischemic attack (TIA) in past medical history and low SBP in the onset of the disease (less than 140 mm Hg) has
an additional prognostic value for an unfavorable functional outcome. The severity of LAC in acute period depended on its
localization and size. Localization of LAC in the internal capsule, thalamus and pons were characterized by the highest severity.

Conclusions. Clinical neurological features of ischemic stroke depend on its subtype and have some prognostic value for
the course of different ischemic stroke subtypes in acute phase.

KniHiko-HeBponoriuHi ocobauBocTi nepebiry niatunis ilwemMiuHoOro iHcyabTy
B rOCTPOMY nepioAi

C. |. lkpo6ort, H. P. Coxop, A. C. MineBcbka-BoBuyk, I. . Kpunuupbka, M. I. Mapywak, A. B. Wkpo6or, O. P. AAcHin

MeTa po60TH — YyTOUYHUTU KIiHIKO-HEBPOMOTiYHi 0COBNMBOCTI Ta NPEAUKTOPU HECTIPUATNMBOrO nepebiry pisHWx nigTvnis
iLleMIYHOrO iHCYNbLTY B FOCTPOMY NepioAi.

Marepianu Ta meToam. Y 482 oci6 i3 pisHMmm nigTvnamm ituemivHoro iHcynety (125 (25,9 %) 3 kapaioeM6oniYHNM iHCYNETOM
(KEI), 119 (24,7 %) — 3 aTepoTpoMBOTU4HUM iHCynsTOM (ATI), 122 (25,3 %) — 3 nakyHapHuMm iHcynstom (Jl) Ta 'y 116 (24,1 %)
nauieHTiB — 3 iHCynbTOM HeBU3HaveHoi etionorii (IHE) 3giicHunu nopiBHANbHY xapakTepucTuky 0coBMMBOCTEN KIiHIYHOI
CUMMTOMATVKM Ta BU3HAYMINM NPEAVKTOPU HECPUATIINBOTrO Nepebiry rocTporo nepioay.

Pe3ynkrati. BctaHoBMNW, WO HAWTSXKYMIA HEBPOMOTiYHUA AeiLWT, HAaWBWLLA CMEPTHICTb i FipLLINIA (yHKLiOHANbHUIA pe3ynb-
TaT nNpoTArom neplumx 14 oHiB 3axBoptoBaHHs cnoctepiranucb npy KEI ta ATI. Haneuwya YacTtota paHHbOro HEBPOMOrivYHOMO
noripwanHs (PHIM) BusenenHa npu ATI (y 22,7 % nauieHTis). CnocTepiranack 3anexHicte Mix PHI i3 HasiBHiCTIO B aHaMHe3i
TPaH3MTOPHOI iLlemMiyHoi atakm (TIA), piBHEM cucToniyHoro apTepianbHoro Tucky (CAT) y aebtoTi 3axXBOpHOBaHHS Ta CTyneHeM
CTEHO3Yy COHHUX apTepili Ha CTOPOHI BOrHMLLA. Y nauieHTis i3 J1l 6yB Halnerwmin HeBPONOrivyHUA AedilnT, a TaKoX KpaLLuii
MPOrHO3 cepea YCix NiATUNIB iLLeMiYHOro iHCYnbTY. PaHHin peumnawB iHcyneTy By HannowumpeHilumm npu AT1. Cepeg KniHiYHUX
YMHHWKIB, KOTpi BNMBatoTb Ha nepebir roctporo nepiogy KEI, ATl ta IHE, Haiibinbluy Bary MatoTb po3mip BOTHUMLLA, PiBEHb
csigomocTiy 1 foBy, BuxiaHuii CAT, Bik xBoporo. Mpu ATI fogaTtkoBe NPOrHOCTUYHE 3HAYEHHS AN HECNPUATIMBOTO (hyHKLio-
HamnbHOro pe3yneTaTy Mae HasiBHICTb B aHamHesi TIA Ta Huabkuin CAT y 0ebtoTi 3axBoptoBaHHS (MeHLwe Hixk 140 Mm pT. cT.).
Tskkictb J1l B rocTpomy nepiogi 3anexana i ioro nokaniaauii Ta po3mipie. HanbinbLuot TsKKICTo xapakTepuaysanuch J1I
3 fjokanisavjieto y BHyTPILLHIN Kancyni, Tanamyci Ta MocTy.

BucHoBku. KniHiko-HeBponorivHi 0cobnMBOCTI iLLEMIYHOTO IHCYNBTY 3anexartb Bif M0ro NiATVNY 1 MatoTb NEBHE NPOrHOCTUYHE
3Ha4eHHs Ans nepebiry pisHNX NiATUNIB y rOCTPOMY Mepiofi.

KAMHMKO-HEBpOAOTrMYeCKUue 0Cc06eHHOCTH TeueHus MOATUNOB ULLIEMUWYECKOro MHCYAbTA
B OCTpOM nepuoae
C. W. Lkpobort, H. P. Coxop, A. C. MuaeBckas-Bosuyk, WU. 1. Kpunuukas, M. U. Mapywak, A. B. Lkpo6or, 0. P. AcHun

Lienb pa6oTbl — YTOUHUTb KITMHWKO-HEBPOIOTMYeckiie 0COBEHHOCTM 1 NpeayKTOpbl HeBNaronpPUSTHOMO TEYEHUS Pa3nUYHbIX
NOATUMOB ULLEMMYECKOTO MHCynbTa (M) B ocTpom nepumoge.

Marepuanbi n MeToAbl. Y 482 60mbHbIX C Pa3nUyHbIMW NOATANAMU MLLIEMUYECKOTO MHCynbTa (125 (25,9 %) ¢ kapamoam-
6onuyeckum nHcynstom (KOW), 119 (24,7 %) — ¢ atepotpomboTudeckum nHcynstom (ATU), 122 (25,3 %) — ¢ nakyHapHbIM
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nHdpapkTom (1), 116 (24,1 %) — ¢ nHCynbTOM HeonpeaeneHHown atuonorim (MH3) npoeedeHa cpaBHWUTENbHAS XapaKTepu-
CTVKa 0COBEHHOCTE KMMHUYECKON CUMMTOMATUKY W OnpeaeneHbl NPeauKTopbl HEGNaronpUsITHOTO TEYEHNS OCTPOTO Nepuoza.

Pe3ynkraThbl. YCTAaHOBNEHO, YTO CaMbIl TSXKENbIV HEBPOMOTMYECKUA AeULIMT, BbICOKas CMEPTHOCTb W XYALLNA (YHKLMOHaTTb-
HbI pesynbTaT B TedeHune nepsbix 14 aHert Habnoganueb npu KW n ATV, Camas Bbicokast YactoTa paHHEro HEBpOsoruye-
ckoro yxyawenus (PHY) BbisiBneHa npu ATU (y 22,7 % naumeHToB). Habrnoganack 3aBucuMocTb Mexay PHY ¢ Hanuunewm B
aHaMHe3e TpaH3UTOpHOM nwemuyeckon ataku (THA), ypoBHeM cuctonudeckoro aptepuansHoro aasnexus (CALL) B oebrote
3ab0mneBaHus 1 CTENEHbIO CTEHO3a COHHbIX apTEPUI Ha CTOPOHE ovara. Y naumeHToB ¢ J1I/ 6bin camblii nerkuii HeBPONOTU-
YeCcKuii AechuumT, a Takke Hauny4yLwMin NporHo3 cpeam Bcex noatunos K. YcTaHOBREHO, YTO Cpeam KIMHUYECKNX (hakTOpOB,
KOTOpbIE BMSIOT Ha TedeHue ocTporo nepuoga KOW, ATV n MIH3, HambonbLumi BeC MMEIoT paamep o4ara, ypoBeHb CO3HaHMS
B NEPBbIE CYTKM, UCXOHOE CHCTONMYeckoe apTepuarnsHoe aaenenue (CAT), BospacT 6onbHoro. Mpu ATV gononHutensHoe
MPOrHOCTWYECKOE 3HaYeHne Ans HebnaronpuATHOro PyHKLMOHANBbHOrO pesynsrata uMeeT Hannume TUA B aHamHese 1 HK3-
kun CAT B nebrote 3abonesanns (meHee 140 mm pT. cT.). TsokecTb STV B 0CTPOM Nepuofe 3aBucena oT ero fiokanusauum n
pa3mepoB. HanbonbLuelt TsxecTbo xapakTepuaoBanuck JIV ¢ nokanu3sauyveid BO BHyTPEHHEN kancyne, Tanamyce 1 MocTe.

BbiBoAb!. KJ'lVIHVIKO-HeBpOJ'IOI'VI‘-IeCKVIe 0COBEHHOCTM ULLIEMUYECKOTO VHCYnbTa 3aBUCAT OT €ro NoATMUNa U UMEKOT onpeaeneHHoe

NPOrHoCcTn4ecKoe 3HayeHne ang TedeHns pasnnyHbIX NOATUNOB B OCTPOM nepuoae.

Introduction

Cerebral ischemic stroke with coronary heart disease and
cancer are the leading causes of morbidity, mortality and
disability in the population of Ukraine. Only 10-20 % of all
the patients after stroke return to work. Only 8 % of them
maintain their professional competence, 25 % of them
require assistance and only about 10 % of them return to
the previous life activity.

Ischemic stroke is a common multifactorial disease,
which develops due to a number of genetic mutations and
environmental factors [1].

One of the major advances in modern angioneurology
is the concept of heterogeneity of ischemic stroke and
its division on various subtypes. In this case, common
to all subtypes of brain infarction is only the final stage
of the destructive process, while their pathogenesis is
different. Major risk factors of stroke have been already
described in the literature. Their preventive measures are
mainly based on eliminating or weakening of modifying
factors influence. Large multicenter studies have showed
that the different ischemic stroke subtypes are associated
with various risk factors [2,3]. However, nowadays the pecu-
liarities of neurological symptoms, topographical features in
the case of primary and recurrent stroke subtype according
to etiopathogenetic ischemic stroke subtype have not been
completely studied. This fact demands the risk factors and
predictors of unfavorable course analysis separately in each
pathogenetic ischemic stroke subtype.

Objectives

The aim of the present study was to clarify clinical neurolo-
gical characteristics and different ischemic stroke subtypes
unfavorable course predictors in acute phase.

Materials and methods

Subjects for the present analysis (four hundreds and eighty
two patients) were selected from an ongoing prospectively
collected cohort of patients with ischemic stroke subtypes,
admitted to the neurological departments in Ternopil Regio-
nal Communal Clinical Psychoneurological Hospital. Among
them there were (279 (57.9 %) male and 203 (42.1 %)
female patients from 45 up to 74 years old. An average
age of the patients was (60.95 £ 0.56) years old. Two age

categories of patients were studied. The first one included
216 patients at the age of 45-59 years old (the first age
group). The second one consisted of 266 patients at the age
of 60-74 years old (the second age group).

Diagnosis of ischemic stroke subtype was based on
the mechanism of its development (Special Report from
the National Institute of Neurological Disorders and Stroke,
1990. Classification of cerebrovascular disease lll. Stroke
21:637-676). Totally there were 125 patients with cardioem-
bolicinfarct (CEI) (25.9 %), 119 patients — with large arteries
atherosclerosis (LAAS) (24.7 %), 116 patients with stroke
of undetermined etiology (UDE) (24.1 %) and 122 patients
with lacunar stroke (LAC) (25.3 %).

Patients were included if they presented with verified
diagnosis of ischemic stroke on non-contrast computed
tomographic scan (NCCT) or magneto-resonance imaging
(MRI). Exclusion criteria were as follows: (1) the presence
of repeated ischemic strokes and impaired consciousness
deeper than sopor (according to Glasgow scale less than
9-10 points), (2) chronic heart failure Il Bl stages, Il or high-
erfunctional class by New York Heart Association (NYHA), (3)
chronic kidney disease (filtration rate <60 mL/min).

All the examined patients were performed clinical neuro-
logical examination with a thorough study of the past medical
history, characteristics of stroke, the dynamics of physical and
neurological status. At the initial examination Glasgow coma
scale was used (Teasdale G., 1974) to determine the degree
of suppression of consciousness. Neurological deficit was
studied in dynamics on the 1rst, the 7" and the 14" day of
the disease according to the National Institutes of Health
Stroke Scale (NIHSS) (Odderson I. R., 1999), the degree
of everyday activity was established due to Barthel index
(BI), and functional stroke outcome on the 14" day was exa-
mined by means of modified Rankin scale (mRs). Based on
NIHSS all strokes were divided into: minor (score 1-4)— 138
(28.6 %), moderate (score 5-15)— 234 (48.5 %), moderate\
severe (score 15-20)—93 (19.3 %) and severe stroke (score
21-42) — 17 (3.5 %) patients. The direction of changes in
the neurological status in acute phase of brain infarction we
determined during the first 3 days after onset of the disease.
Neurological improvement or deterioration was determined
due to the results of NIHSS scale (difference in 3 points).

All patients underwent either CT scan (Astelon 4,
Toshiba) or MRI (Simens, Magnetom Avanto, 1.5 Tl) in
order to confirm the diagnosis of stroke and determine
infarct’s localization and volume. According to the results all
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the patients were divided into 3 groups: small infarct (up to
10 sm®) - 161 (33.4 %), medium infarct (10-100 sm?) - 235
(48.8 %), large infarct (>100 sm®) — 86 (17.4 %) patients.

The patients were observed after hospitalization during
the acute phase of ischemic stroke on stated dates at
the 1st, the 7th and the 14th day of the disease. Statistical
analysis of the results was made by means of IBM SPSS
Statistics using Wilcoxon—-Mann-Whitney U-criterion (for
independent samples), Wilcoxon t-test (for dependent
samples), t-criterion Wilcoxon (for dependent samples) and
factor of pair linear correlation (r). To predict the severity of
acute phase of ischemic stroke statistical method of multiple
linear regression with the coefficient of multiple correlation
(R) determination was used.

Results and discussion

All the patients with CEl were diagnosed atrial fibrillation
(AF): 16.8 % — a permanent form, 55.2 % — persistent one
and 28.0 % — paroxysmal form. Among other concomi-
tant diseases we observed postinfarction cardiosclerosis
(11.2 %), high blood pressure (59.2 %), coronary heart
disease (46.4 %), obesity of the Ist — lInd stage (13.6 %).
According to the results of CT-scan and MRI the infarct
volumes were as follows: small (11.2 %), medium (64.0 %),
large (24.8 %). The average infarct volume was (83.4 £ 7.8)
cm?. We have found that cardioembolic subtype of ischemic
stroke was mainly severe (30.4 %) and moderate\severe
(41.6 %) with slow regression of neurological symptoms
and the degree of everyday activity recovery with a sig-
nificant improvement on the 14th day. A good functional
result according to mRs was marked on the 14th day
in 46.4 %, the moderate level of disability — in 14.3 %,
severe — in 31.2 % of patients. Factors that contribute to
the outcome of CEl in acute phase included the infarct
volume, the presence of general cerebral symptoms and
hemorrhagic transformation, the degree of heart failure.
Combination of AF with high blood pressure significantly
more frequent (compared with patients without high blood
pressure) contributes to severe CEl (P < 0.05): 50.0 %
compared to 23.3 % of all cases.

In 15.2 % of patients with CEI we observed early
neurological deterioration (END), associated mainly with
hemorrhagic transformation (HT). Among the factors that
contribute to the HT were severe stroke, disorders of
consciousness at admission, the large volume of stroke,
combination of AF with hypertension, high blood pressure
at the onset of the disease (systolic blood pressure (SBP)
higher than 170 mm Hg.).

The method of multiple linear regression for severity
of CEl was based on such factors as the volume of infarct,
the patient’s age, SBP at the onset of the disease, the re-
sults of Glasgow scale. Through this method we calculated
the coefficient of multiple correlation (R), which on the 1st
day was - 0.56, P < 0.0001, on the 7th day R = 0.61,
P <0.0001, on the 14th day R = 0.60, P < 0.0001.

In patients with LAAS among the concomitant diseases
we recorded atherosclerosis (23.5 %), combination of athero-
sclerosis and hypertension (66.4 %), coronary heart disease
(42.9 %), diabetes mellitus (22.7 %), alimentary obesity
(59.7 %). In previous medical history 21.8 % of patients had
TIA, 85.7 % of patients had signs of atherosclerotic lesion
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of other vascular pools. In 9.2 % of patients during the first
14 days of LAAS we observed recurrent cerebrovascular
events (TIA or ischemic stroke). Acute phase of LAAS was
characterized as moderate\severe and severe strokes (in
73.9 % of patients). There was the predominance of medi-
um and large infarcts (in 94.2 %). In 22.7 % of patients we
observed early neurological disorders. END was associated
with completion of ischemic zone, edema and recurrent
cerebrovascular events. We have found a relation between
END and TIA presence in previous medical history (r = 0.60,
P = 0.008), the level of SBP at the onset of the disease
(r=-0.66, P =0.003) and the degree of carotid stenosis on
the side of lesion (r = 0.56, P = 0.007). Taking into account
such factors as age, SBP, infarction volume, degree of
consciousness according to Glasgow scale on the 1st day
of LAAS, the coefficient of multiple correlation was R = 0.50,
P = 0.010. There was an inverse relationship between
the level of SBP and severity of LAAS. Unfavorable factor
for the LAAS course was SBP less than 140 mmHg. On
the 7th day at the same factors R was 0.74, P < 0.0001, on
the 14th—0.62, P <0.0001. With the introduction of additional
factor such as TIA in previous medical history on the 7" day
Rincreased to 0.77, P < 0.0001.

In patients with UDE among concomitant diseases,
we diagnosed isolated hypertensive disease (40.5 %), a
combination of arterial hypertension and atherosclerosis
(57.0 %), a combination of arterial hypertension and type
2 diabetes mellitus (3.5 %). In all patients UDE developed
on the background of hypertensive crisis. This subtype of
ischemic stroke was characterized by medium (63.8 %)
and small (15.5 %) infarcts. Infarcts were localized mainly
in parietal and temporo-parietal zones (51.7 %). Usually we
observed minor (34.5 %) and moderate strokes (50.9 %). On
the 7th day of the disease in 73.1 % and on the 14th day of
the disease —in 84.5 % of patients we recorded significant
positive dynamics of neurological deficit. There was a weak
correlation between the severity of UDE and its volume on
the 1st day (r = 0.28, P = 0.021), moderate — on the 7th
day (r = 0.40, P = 0.018) and on the 14th day (r = 0.37,
P =10.011). On the 1st day of stroke severity depended on
the infarct localization (r=0.33, P =0.011). The most severe
UDE were diagnosed at temporal-parietal localization. On
the 14th day we found a reliable link between the UDE
severity and infarct localization (r = 0.36, P = 0.019). We
haven't found a direct relationship between the patients’
age, SBP at the onset of the disease with the degree of
neurological deficit in different terms of UDE acute phase.

Taking into account the age, baseline SBP, GS, the UDE
volume, the coefficient R, designed by means of multiple
linear regression, on the 1st day was 0.51, P < 0.001, on
the 7th day — 0.62, P < 0.001, on the 14th day - 0.60,
P <0.001.

In 95.1 % of all the patients with LAC we diagnosed
high blood pressure. Among other comorbidity there were
diabetes mellitus (25.5 %), coronary heart disease (37.7 %),
arrhythmia (paroxysmal beats) (6 %). Among the risk factors
we identified hyperlipidemia (27.4 %), current smoking
(28.6 %) and alimentary obesity (17.2 %). In 95.1 % of
patients we observed typical lacunar syndromes: motor
(26.2 %), sensory (17.2 %), sensory-motor (25.4 %), atactic
hemiparesis (6.7 %) and syndrome of dysarthria — clumsy
hand (19.8 %). According to the NIHSS scale, we diagnosed
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moderate stroke in 57.4 % of patients, minor stroke — in
the 36.9 % and severe stroke in 5.7 % of all the patients.
Significantly higher severity of stroke was observed
in middle-aged patients compared with older ones
(P < 0.05). At all variants of clinical syndromes we ob-
served a significant regression of focal signs on the 7th and
the 14th day of the disease, indicating a good prognosis for
LAC in acute phase. In 77.0 % of patients lacunar lesions
were multiple with size about 10 mm, despite the first
episode of acute cerebrovascular accident. These data
indicate the existence of previous lesions of perforating
small arteries, silent ones, without clinical manifestations.
These findings have been proved by other studies [4].
Lacunar lesions in semioval center and striatum with size
about 10 mm clinically manifested as minor stroke. LAC in
white matter of frontal and parietal lobes had clinical signs
only if their size exceeded 7 mm. LAC in internal capsule,
thalamus and pons always had severe course (moderate
or severe). Neurological deficit was mainly typical for white
matter lesions, the main pathways of brain lesions. Studying
the predictors of the severity of LAC in acute phase we
used a regression model including patients’ age, the initial
SBP and size of the focus. We have not found significant
impact of these parameters on the LAC severity on the 1st,
the 7th and the 14th day of the disease (R indicator was
within 0.228-0.275, P < 0.05).

We performed the comparative characteristics of
patients with ischemic stroke different subtypes with
the assessment of demographic characteristics, risk fac-
tors, severity of brain infarction and early stroke outcomes
(Table 1).

The oldest patients were those with CEl and LAAS. Sig-
nificantly younger patients were those with LAC. There were
more males (in percentage) at LAAS and LAC. Male largest
percentage was at LAAS and LAC. We observed significant
difference in gender identity according to the pathogenetic
ischemic stroke subtype. Most of male patients had LAAS.
The smallest proportion of male was observed among
those with CEI. Most of female had CEI. The last fact can
be explained by greater frequency of AF among female
patients. CEl and LAAS were mainly associated with older
male, LAC and UDE - with the youngest ones.

The relative contribution of different etiologic factors
differs among different age groups. UDE more often
(compared with other ischemic stroke subtypes) occurred
in middle-aged patients (from 45 up to 60 years old); CEI
on the background of AF was more common among older
people (at the age of 60-74 years) compared to the UDE
and LAC.

Modified risk factors and comorbidities significantly
differ in different ischemic stroke subtypes (Table 2).

TIAin anamnesis prevailed at LAAS and was not typical
for CEI. High blood pressure was the most common risk
factor of stroke and observed in all ischemic stroke sub-
types. However, despite the high prevalence of high blood
pressure (HBP) in all ischemic stroke subtypes, it was much
more common for UDE and LAC compared with LAAS. It
was also significantly higher at LAAS compared with CEI.
Diabetes mellitus was more often observed in patients with
LAC compared with other ischemic stroke subtypes.

Hypercholesterolemia was often observed in patients
with LAAS and was rare in other ischemic stroke subtypes.

The results of hypercholesterolemia as a stroke risk factor
are controversial. The high prevalence of hypercholesterol-
emia in LAAS coincides with the results of previous studies
that showed hypercholesterolemia as a stroke risk factor
due to the atherosclerosis of large arteries. The incidence of
ischemic heart disease (IHD) was significantly higher in CEI
and LAAS compared with UDE. The patients with LAAS had
significantly higher incidence of peripheral arteries disease.

HBP was mainly observed in CEI. All ischemic stroke
subtypes were characterized by elevated average blood
pressure. At LAC and UDE the baseline SBP was signifi-
cantly higher compared with CEl and LAAS. Blood pressure
above 200/120 mm was observed in 39.4 % of patients
with LAC, 33.9 % — with UDE, in 21.6 % — with CEI and
in 18.5 % patients with LAAS. Seizures at onset were ob-
served in 7.2 % of patients with CEl, in 5.0 % — with LAAS
and 3.4 % — with UDE. Epileptic seizures were not typical
for patients with LAC.

During the first week recurrent ischemic cerebrovascu-
lar events were recorded in 15 patients. Repeated episodes
of ischemic strokes or TIAwere detected in 9.2 % of patients
with LAAS and 4.8 % — with CEI.

Neurological deficit at admission was the most remar-
kable in CEl and LAAS (there were no significant difference
between CEIl and LAAS) (Table 3). The lowest severity of
stroke was observed in LAC and UDE.

As it is shown in the Table 3, the severity of CEl signifi-
cantly reduced only on the 14th day of the disease, the sever-
ity of UDE and LAC had already been significantly reduced
on the 7th day of stroke. We noted that severity of stroke in
LAAS on the 7th and 14th day of the disease did not differ
significantly compared with baseline values. We have found
a reliable difference between the severity of CEI, LAAS and
severity of UDE, LAC on the 1st day, 7th day and 14th day.
Also there was a significant difference between the severity
of UDE and LAC on the 1st, 7th day and 14th day.

The degree of daily functioning was significantly im-
proved in LAC and UDE on the 7th and 14th day compared
to the first day of the disease (Table 4).

Bl in LAC and UDE was significantly higher during
the observation time compared with patients with CEl and
LAAS. In LAAS we observed significantly lower values in
relation to the patients with CEl on the 7th day. The analysis
of the degree of disability in differentischemic stroke subtypes
on the 14th day of the disease has showed that the aver-
age score for mRs was as follows: in CEl — 2.93 + 0.17,
in LAAS —3.23 £ 0.21, in UDE - 2.30 £+ 0.17 and in LAC —
1.92 £ 0.16 points. That means in LAC and UDE had signifi-
cantly higher indexes of functional dependence according
to mRs compared to CEl and LAAS (P < 0.0001). These
data demonstrate that good functional outcome (according
to mRs from 0 to 2 points) was often observed in LAC - in
75.0 % and UDE —in 58.3 % of patients. Unlike LAC, in other
ischemic stroke subtypes good functional result was marked
significantly less. Thus, only 15 (48.4 %) patients with LAAS
and 12 (46.2 %) patients with CEIl were scored according to
mRs 0-2 points. The average level of disability was diag-
nosed in 6 (19.3 %) patients with LAAS, 5 (19.2 %) — with
CEl, 6 (18.75 %) —with LAC and 4 (16.7 %) patients with
UDE. Severe degree of disability (mRs 4-5 points) in LAAS
was observed in 10 (32.2 %), in CEI -9 (34.2 %), LAC - 2
(6.25 %), UDE — 6 (25.0 %) patients.
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Table 1. Distribution of patients according to the age and sex with different ischemic stroke subtypes

Original research

Index LAAS CEl LAC UDE

General group 119 125 122 116

Female 40 (33.6 %) 64 (51.2 %) 51(41.8 %) 48 (42.1 %)
Male, n (%) 79 (66.4 %) 61(48.8 %) 71(58.2 %) 66 (57.9 %)
Age of patients, years 67.24 £1.27 69.61+1.40 57.46 + 1.64 60.74 £ 0.81
Age (female), years 67.74 +1.70 72.01+£1.33 58.62 + 1.84 62.10 £ 1.02
Age (male), years 64.75+1.81 67.16 £1.92 56.42 + 1.54 59.11+0.90
Patients at the age of 45-59, n (%) 51(42.9 %) 47 (37.6 %) 65 (53.3 %) 53 (46.5 %)
Patients at the age of 60-74, n (%) 68 (57.1 %) 79 (62.4 %) 57 (46.7 %) 61 (53.5 %)

Table 2. Modified risk factors and comorbidity in different ischemic stroke subtypes, n (%)

Risk factors LAAS CEl LAC UDE

TIAin anamnesis 24 (20.2 %) 10 (8.0 %) 16 (13.1 %) 13 (11.4 %)
HBP 83 (69.7 %) 74 (59.2 %) 116 (95.1 %) 109 (95.6 %)
DM 27 (22.7 %) 19 (15.2 %) 32(25.5 %) 12 (10.3 %)
High cholesterol level 50 (42.0 %) 35(28.0 %) 32(26.2 %) 25 (20.0 %)
IHD 51(42.9 %) 58 (46.4 %) 46 (37.7 %) 34 (29.3 %)
Cardiac arrhythmia 8 (6.7 %) 125 (100 %) 13 (10.7 %) 12 (10.3 %)

Table 3. The severity of different ischemic stroke subtypes on the 1st, 7th and 14th day of the disease according to NIHSS scale (M + m), points

Stroke subtype NIHSS

The day of the disease

1st 7th 14th
CEl (n=125) 11.42 £ 0.54' 10.20 £ 0.48' 8.95+0.59'
LAAS (n =119) 11.27 £ 0.57" 12.26 £ 0.69' 10.65 + 0.60
UDE (n = 116) 9.24 £ 0.54* 7.77 £0.49* 6.56 + 0.38*
LAC (n=122) 6.72 £0.42* 5.80 £ 0.41* 4.27 +0.50"

*: significant difference in relation to the values of patients with CEl and LAAS (P < 0.0001); *: significant difference in relation to the values of patients with UDE (P < 0.0001).

Table 4. The degree of daily functioning according to Bl on the 1st, 7th and 14th day of the disease (M = m)

Type of stroke Bl, points

1st day Tth day 14th day
CEl (n=125) 38.63+2.71 46.21+2.76 54.29 +3.51
LAAS (n=119) 39.63 +3.45 38.02+3.78 49.40 +4.92
UDE (n = 116) 50.97 + 2.21* 61.63 + 2.49* 71.06 + 3.03*
LAC (n=122) 63.37 + 2.46*1 71.64 + 2474 80.05 + 3.51*1

*: significant difference in relation to the values of patients with CEl and LAAS (P < 0.0001); " significant difference in relation to the values of patients with UDE (P < 0.0001); %

significant difference in relation to the values of patients with CEI (P < 0.0001).

Mortality among examined patients within 14 days was
in 10 (2.1 %) cases. The highest mortality was observed in
CEl -5 (4.0 %) patients. In LAAS and UDE mortality was
4 (3.4 %) and 1 (0.8 %) cases, respectively. The estimated
worldwide 30-day case fatality rate after the first ischemic
stroke ranged from 16 to 23 percent, though there was wide
variation in reports from different countries [5,6].

Thus, we have found that CEl on the background of
AF is associated with the highest mortality and the most
severe neurological deficit in acute phase that coincides
with the data of other authors [7]. Patients with LAC in
the acute phase had less neurological deficit that had
been proved by the results of other studies [8]. Although
recent studies have found that the LAC is associated with
the highest risk of recurrent stroke and hospitalizations [9].
Similarly, it has been shown that the LAC during the 12-year
follow up for acute stroke code LAC related is associated
with worse long-term survival and a higher risk of cardiac

Zaporozhye medical journal. Volume 20. No. 1, January-February 2018

death compared with other ischemic stroke subtypes [10].
It may be due to morphological and structural changes in
the brain on the background of which this ischemic stroke
subtype and target organ damage develop as a result of
severe arterial hypertension.

Conclusions

1. In the acute phase of ischemic stroke the worst
neurological deficit, the highest mortality and the worst
functional outcome during the first 14 days were observed
in CEl and LAAS. In patients with LAC we observed mild
neurological deficit and better prognosis compared with
other ischemic stroke subtypes. Early recurrence of stroke
was typical for patients with LAAS.

2. Among the clinical factors that have an impact on
the acute phase of CEl, LAAS and UDE course were:
weight, the lesion size, the level of consciousness on the 1st
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day, baseline SBP and patient's age. In LAAS additional
predictive value for poor functional outcome in acute phase
had a past medical history of TIAand low SBP at the onset
of the disease (less than 140 mm Hg.).

Prospects for further research will consist in the study
of metabolic, immune-inflammatory and hemodynamic
predictors of ischemic stroke various subtypes course in
acute period.
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Possibilities of clinical neuroimaging assessment scales
using for patient severity in the onset of cerebral hemorrhagic

Original research

supratentorial stroke to predict the outcome of the disease acute period

A. A. Kuznietsov

Zaporizhzhia State Medical University, Ukraine

The main purpose of the study was to determine the criteria for the vital and functional prognosis of the cerebral hemorrhagic
supratentorial stroke (CHSS) acute period outcome based on the Hemphill Intracerebral Hemorrhage (Hemphill-ICH) Scale
and ICH-Grading Scale (ICH-GS) in the onset of the disease.

Materials and methods. A prospective, cohort, complex clinical and paraclinical study was conducted in 124 patients (72
men and 52 women, mean age 64.7 + 1.1 years) with CHSS. This study included clinical assessment using National Institute
of Health Stroke Scale and Glasgow Coma Scale, visualization of cerebral structures and integrated assessment of health
state severity using the Hemphill-ICH Scale and ICH-GS. The functional outcome of the acute period was determined by
the modified Rankin Scale.

Results. The Hemphill-ICH Scale score 22 and ICH-GS score 28 are associated with an increased risk of CHSS acute
period lethal outcome, at 7.1 [2.8-18.0] (P < 0.01) and 4.4 [2.2-9.3] times (P < 0.01), respectively. The Hemphill-ICH Scale is
characterized by a higher informative value for CHSS acute period lethal outcome prediction (AUC = 0.84) in comparison with
the ICH-GS (AUC = 0.78, P < 0.05). The ICH-GS is characterized by a higher informative value for the functional prognosis
of CHSS acute period outcome (AUC = 0.69) in comparison with the Hemphill-ICH Scale (AUC = 0.61, P < 0.05).

Conclusions. Predictors of CHSS acute period lethal outcome are Hemphill-ICH Scale score = 2 and ICH-GS score 8. The
Hemphill-ICH Scale score = 0 and ICH-GS score = 5 are the criteria for the favourable functional outcome of CHSS acute
period (MRS score <3 on the 21st day). The informative value of the Hemphill-ICH Scale and ICH-GS is higher for the vital
prognosis than for the functional prognosis of CHSS acute period outcome verification.

Mo)XAMBOCTi 3aCTOCYBaHHA LWIKaA KAIHIKO-HeMpoBi3yaAi3awiuHOro OuiHIOBaHHA
CTYNEHA TAXXKOCTI NawjieHTiB y Ae610Ti MO3KOBOro remopariyHoro cynpaTeHTopiaAbHOro
iHCYALTY AASl NPOTHO3YBaHHA BUXOAY FOCTPOro nepioay 3aXBOpPHOBaHHSA

A. A. Ky3HeuoB

MeTta po60TH — BU3HAYEHHS KPUTEPIIB BiTanbHOrO Ta (OyHKLIIOHANBbHOMO NPOrHO3y BUXOAY rOCTPOro nepiogy MO3KOBOrO re-
mopariyHoro cynpareHTpianeHoro iHcynbty (MICI) Ha nigcTasi oviHIOBaHHS 3a wkanamu Hemphill Intracerebral Hemorrhage
(Hemphill-ICH) Ta ICH Grading Scale (ICH-GS) y ne6toti 3axBoptoBaHHs.

Marepianu Ta meTogu. 34iiCHUNM NPOCMEKTUBHE, KOTOPTHE, KOMMMEKCHE KIiHiKo-MapakmiHiyHe focnimkeHHs 124 nauieHTis (72
YornoBiku Ta 52 xiHku, cepeaHin Bik — 64,7 + 1,1 poky) 3 MI'CI, Lo BKIIH04aN0 OLiHIOBaHHS 3a LLkarnoto iHcynsTy HauioHansHoro
iHcTuTyTY 3n0poB’s CLUA, wkanoto komu Masro, Bidyanisavito LepebpanbHux CTPYKTYp, iHTErpanbHe OUHIOBaHHS TSHXKKOCTI
3 3acTocyBaHHaM Lwkan Hemphill-ICH ta ICH-GS. ®yHKuioHanbHWiA BKXiA roCTPOro nepiofy 3axBOPHOBAHHS BU3HaYamu 3a
MoavdikoBaHoH LUKanoto PeHkiHa (MLLIP).

PesynkraTi. 3HaueHHs cymapHoro 6ana =2 3a wkanoto Hemphill-ICH ta 28 no ICH-GS acoujiioBaHi 3 NigBULLEHHSM PU3nKY
neTanbHoro peaynsraty BignosigHo B 7,1 [2,8-18,0] (p < 0,01) i 4,4 [2,2-9,3] pa3a (p < 0,01). LUkana Hemphill-ICH xapakTe-
PU3YETHCS BULLOK iIH(DOPMATUBHICTIO NS NPOrHO3YBaHHS BiTanbHOTO NPOrHo3y Buxogy roctporo nepiogy MICl (AUC = 0,84)
nopiBHsiHO 3i Wwkanoto ICH-GS (AUC = 0,78, p < 0,05). LLkana Hemphill-ICH noctynaetscst ICH-GS 3a NporHoCTUYHO LIHHICTIO
[NS BU3HAYeHHs CTYNeHs hyHKLioHanbHOro BigHOBNEHHs Ha 21 goby MICI (AUC 0,61 npotu 0,69, p < 0,05).

BucHoBku. [MpeavkTopamm netansHoro Buxoay roctporo nepiogy MICl € 3HaueHHs cymapHoro 6ana 22 3a wkanoto Hemphill-
ICH i 28 no ICH-GS. KpuTepismu cnpustinsoro dyHKLioHansHoro Buxogy roctporo nepiogy MICl € 3HayeHHs 0 6anis 3a
wkanoto Hemphill-ICH i 5 6anis 3a ICH-GS (3HayeHHs <3 Ganm 3a MLUP Ha 21 poby 3axBoptoBaHHsl). IHpopmaTUBHICTL
wkan Hemphill-ICH Ta ICH-GS gns Br13HaveHHs BiTanbHOMO NPOrHO3y nepesepLUye Taky Ans BepudikaLlii (yHKUiOHaNbHOMo
npOrHo3y Buxogy roctporo nepiogy MICl.

Bo3MO)XXHOCTU UCMOAL30BaHUA LKA KI\MHVIKO-HeﬁPOBM3yaI\M3aUMOHHOﬁ OLIeHKHU
CTeneHu TAXKeCTH NaLMUeHTOB B Ae6loTe MO3roBoro remopparvyeckoro cynpaTteéHTpuaAbHoOro
UHCYAbTa AAA NPOrHO3UPOBaHUA UCX0AQ OCTPOro nepruoaa 3aboneBaHun

A. A. Ky3Heuo0B

Lienb pa6oTbl — onpegenuTs KpUTeprn BUTANbHOTO 1 (DYHKLMOHAMBHOTO NPOrHo3a 1exofa OCTPOro nepuoaa MO3roBoro re-
Moppar1yeckoro cynpareHTpuarnsHoro nHeynsta (MTCU) Ha ocHoBaHum oueHkm no wkanam Hemphill Intracerebral Hemorrhage
(Hemphill-ICH) n ICH Grading Scale (ICH-GS) B aebtote 3a6onesaHusi.
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Marepuanbi u MeToAbl. [poBeseHO NPOCNEKTYBHOE, KOTOPTHOE, KOMMIEKCHOE KIMHUKO-NapakMHUYECKoe UccnenoBaHne
124 nauneHToB (72 My>X4MHbI 1 52 XeHLMHBI, cpeaHMin BodpacT 64,7 + 1,1 roga) ¢ MICW, koTopoe BKto4arno OLeHKy no
Lukare nHeynsta HaumoHarnbHoro uHctutyTa 3aopobsi CLUA, wikane koMbl [Masro, Bu3yanusaumio LepebpanbHbix CTPYKTYP,
VHTErpasnbHyo OLEHKY TshkecTy ¢ nenonb3oBaHueM wkan Hemphill-ICH n ICH-GS. ®yHkuyoHanbHbIA MCXoh 0CTPOro nepuoaa
3abonesaHus onpeAensncs no MoANMULMPOBaHHON Lwkane PaHkuHa (MLUP).

Pe3ynkrathl. 3HaveHnsi cymmapHoro 6anna =2 no wkane Hemphill-ICH 1 28 no ICH-GS accouunpoBaHbl ¢ NOBbILEHNEM
pucKa neTanbHOro Mcxofa cooTBeTcTBeHHo B 7,1 [2,8-18,0] (p < 0,01) 1 4,4 [2,2-9,3] pa3a (p < 0,01). Lkana Hemphill-ICH
xapakTepuayeTcs 6oree BbICOKON MHPOPMATUBHOCTbLIO A1 NPOrHO3MPOBaHWS BUTaNBHOMO NPOrHo3a UCXoAa 0CTPOro nepu-
opa MI'CU (AUC = 0,84) B cpaBHeHuu co wkanon ICH-GS (AUC = 0,78, p < 0,05). LLikana Hemphill-ICH yctynaet ICH-GS
Mo NpeAckasbiBaloLLen LIEHHOCTM AN1s ONpeaeneHmns cTeneHn yHKLMOHAaNbLHOro BoccTaHoBneHns Ha 21 cytkn MICU (AUC
0,61 npotve 0,69, p < 0,05).

BbiBoapbl. MpeavkTopamu netanbHoro ucxoga octporo nepuoga MICU BeicTynatoT 3HayeHust cymmapHoro 6anna =2 no
wkane Hemphill-ICH n 28 no ICH-GS. Kputepusimu 6naronpusTHOro ¢yHKLMOHanbHoro ncxoga octporo nepuoga MIrCuU
BbIcTynatoT 3HayeHns 0 6annos no wkane Hemphill-ICH n 5 6annos no ICH-GS (3HayeHne <3 Ganna no MLLP Ha 21 cyTkn
3abonesanust). MHcopmatmeHocTs wkan Hemphill-ICH n ICH-GS ans onpepeneHns BUTansHOro NporHo3a npeBoCXoauT

TaKoBYI0 A1 BepudpmKaLmm (hyHKLMOHANBLHOMO NporHo3a nexoga octporo nepmoga MIrCU.

Introduction

Cerebral hemorrhagic stroke (CHS) is at leading positions
as for the structure of death and disability causes in young
and middle-aged people in most countries of the world
[2,6,12]. The most common focus of intracerebral haemor-
rhages is the supratentorial localization [13,15].

One of the ways to improve the effectiveness of treat-
ment activities in this contingent of patients is a differenti-
ated definition of optimal therapeutic tactics with regard to
individual vital and functional prognosis of the disease acute
period outcome [4,5,10].

Numerous studies have convincingly proved the con-
nexion between the initial neurological deficiency level,
structural changes in brain substance and the outcome of
cerebral hemorrhagic supratentorial stroke (CHSS), which
justifies the advisability of complex clinical-neurcimaging
scales using in assessment of patient severity for verifying
the prognosis [3,7,8,11,14]. In accordance with the results of
the meta-analysis, the Hemphill Intracerebral Hemorrhage
(Hemphill-ICH) Scale and ICH-Grading Scale (ICH-GS) are
the most informative for the prediction of patient survival
during the first half of the year after CHS [9].

However, unified criteria for the CHSS acute period
outcome prediction along with the optimal sensitivity (Se)
and specificity (Sp) ratio, which would take into account
the results of the assessment on the indicated scales, are
currently unavailable.

The aforesaid served a thematic justification of this
study.

Purpose

The main purpose of the study was to determine the criteria
for the vital and functional prognosis of the acute period
outcome of cerebral hemorrhagic supratentorial stroke
based on the Hemphill-ICH Scale and ICH-GS in the onset
of the disease.

Materials and methods

To achieve the goal, a prospective, cohort, complex clinical
and paraclinical study was conducted in 124 patients (72
men and 52 women, mean age 64.7 £ 1.1 years) with
CHSS. They were treated at Cerebrovascular Accident

Department of the Municipal Institution “Zaporizhzhia City
Clinical Hospital No. 6”.

Inclusion criteria were:

1) spontaneous supratentorial intracerebral hemor-
rhage confirmed by the clinical computed tomography study;

2) hospitalization within the first 24 hours since the on-
set of the disease;

3) a signed informed consent form for the participation
in the study;

Exclusion criteria were:

1) presence of acute disorders of cerebral circulation
in the anamnesis;

2) primary subarachnoid and / or intramuscular hem-
orrhage;

3) 22 lesions;

4) the presence of indications for surgical treatment
upon the examination held by a neurosurgeon;

5) the presence of oncologic pathology in the medical
history;

6) decompensated stage of somatic pathology;

7) extracerebral cause of death in accordance with
the autopsy results.

All patients underwent clinical neurological examination
along with the initial levels of neurologic deficits assessment
in accordance with the National Institute of Health Stroke
Scale and cerebral syndrome assessment in accordance
with the Glasgow Coma Scale. The functional outcome of
the acute period was determined by the modified Rankin
Scale. The value of 4-5 points were considered as unfa-
vourable functional outcome of CHSS acute period, and
<3 points on the 21 day of the disease were considered
as favourable.

The visualization of cerebral structures was carried out
with the help of Computed Tomography Scanner «Siemens
Somatom Spirit» within the first 24 hours since the onset
of the disease, taking into consideration the lesion size
(LS), the severity of dislocation syndrome due to the me-
dian brain structures displacement, the presence of blood
breakthrough into the ventricular system of the brain. The
LS was calculated in accordance with the ellipsoid formula:
LS (ml) =a* b * c/2, where a, b, c are linear dimensions
of the lesion (cm).

The Hemphill-ICH Scale and ICH-GS were used for
the integrated assessment of health state severity in patients
with cerebral hemorrhagic supratentorial stroke. They take
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Table 1. Clinical and neuroimaging characteristics of examined patients
in the onset of the disease, (M £ m)

into account different age gradations, the severity of brain
syndrome in accordance with the Glasgow Coma Scale
upon hospitalization LS and localization and the presence of

blood breakthrough into the ventricular system of the brain. Data, units Value
All patients underwent conservative therapy in accor- oS Score 121£06
dance with the Unified Clinical Protocol for the provision of c6es Sc,ore 130£0.3
medical care to patients with cerebral hemorrhagic stroke, Hemphi-ICH Scale score 13201
ICH-GS score 6.67 £0.16

approved by the order of the Ministry of Health of Ukraine No.

. L . Lesion size, mL 229423
275, dated April 17, 2014 [1]. The statistical data processing Seej)':’u"ms"fj"gi o ciplacement i :0 ;
was carried out with the help of Statistica 6.0 software (Stat- Pineal gland displacement, mm ' 2:6 . 0:3

SoftInc., USA, series number AXXR712D833214FANS5) and
MedCalc software (version 16.4). Descriptive statistics were
presented in the form of the mean value and the standard
error of the mean value (M £ m). Receiver operating charac-
teristic (ROC) analysis and relative risk (RR) calculation were

Table 2. Frequency distribution of CHSS acute period lethal outcome
in terms of the Hemphill-ICH score and ICH-GS

used for the determination of predictive criteria. sl L Ll e el ';fm':c“:f:é“:ss eriod (%)
Hempill-ICH 22 40 425

Results and discussion <2 84 6.0
ICH-GS 28 26 46.2

Clinical and neuroimaging characteristics of examined <8 98 102

patients in the onset of the disease are presented in

the Table 1.

Lethal outcome (12.1 %), relatively unfavourable func- Table 3. Criteria for prognosis of CHSS acute period outcome

tional outcome in the form of 4-5 points on the Rankin Scale
(37.9 %) and relatively favourable functional outcome in

CHSS Acute Period Outcome Predictors (scale, score)

. ) Hemphill-ICH ICH-GS
the form of <3 points on the aforementioned scale (50.0 %) e
. . . . Lethal outcome 2-6 8-13
were registered in the outcome structure in the acute period ,
: Unfavourable functional outcome 1 6-7
of the disease. ) o (mRS score 4-5 on the 21st day)
In accordance with the ROC analysis, it has been Favourable functional outcome 0 5

established that the predictors of disease acute period (MRS score <3 on the 21st day)
lethal outcome are the Hemphill-ICH Scale score > 2
(Se =77.3 %, Sp = 77.5 %) and ICH-GS score 28
(Se =54.6 %, Sp = 86.3 %).

The frequency distribution of CHSS acute period lethal

Table 4. Quality assessment of obtained criteria for vital and functional prognosis
of CHSS acute period outcome in accordance with M. H. Zweig, G. Campbell Scale

outcome in terms of the Hemphill-ICH Scale and ICH-GS 1999
is shown in the Table 2. Type of Prognosis Scale AUC Quality grade in accordance
As a result, the Hemphill-ICH Scale score 22 and gltahk:‘"(-1';-9§;"’ei9’ G. Campbell
ICH-GS score 28 are associated with an increased risk of Vi Hemphil-ICH 084 Very Good
the CHSS acute period lethal outcome, by 7.1 [2.8-18.0] Vital ICH-GS 078 Good
(P<0.01) and 4.4 [2.2-9.3] times (P < 0.01), respectively. Functional Hemphil-CH 061 Average
It has been determined that the Hemphill-ICH Scale Functional ICH-GS 0,69 Average

is characterized by a higher informative value for the vital
prognosis of CHSS acute period (AUC = 0.84) in compari-
son with the ICH-GS (AUC = 0.78, P < 0.05).

The Hemphill-ICH Scale score = 0 (Se = 79.6 %,
Sp = 28.3 %, AUC = 0.61) and ICH-GS score = 5
(Se =59.2 %, Sp = 71.7 %, AUC = 0.69) are criteria for a
favourable functional outcome of the acute period.

Criteria for prognosis of CHSS acute period outcome,
based on the assessment of patients in the onset of
the disease in accordance with the Hemphill-ICH scale and
ICH-GS, are integrated in the Table 3.

It has been determined that the Hemphill-ICH Scale
is inferior to ICH-GS as for the predictive value related to
functional recovery degree determination upon the 21st day
after CHSS (AUC 0.61 vs. 0.69, P < 0.05).

The comparative analysis of AUC values allows to
state that the Hemphill-ICH Scale and ICH-GS are more
informative for vital, rather than functional, prognosis of
CHSS acute period outcome (AUC = 0.84 vs AUC = 0.61 for

The results of the obtained criteria quality assessment
for vital and functional prognosis of CHSS acute period
outcome in accordance with M. H. Zweig, G. Campbell
Scale (1993) [16], which takes into account the AUC value,
are shown in the Table 4.

Thus, the study made it possible to develop informative
criteria for the short-term vital and functional prognosis of
CHSS acute period outcome with the optimal sensitivity and
specificity ratio in accordance with the Hemphill-ICH scale
and ICH-GS. At the same time, the results of the analysis of
AUC indicators based on these scales justify the advisability
of the more informative criteria elaboration for predicting vital
and, in particular, functional outcome of CHSS acute period.

Conclusions

1. Predictors of the lethal outcome of CHSS acute

Hemphill-ICH Scale, P < 0.05; AUC = 0.78 vs AUC = 0.69
for ICH-GS, P < 0.05).

Zaporozhye medical journal. Volume 20. No. 1, January-February 2018

period are the Hemphill-ICH Scale score 22 (Se = 77.3 %,
Sp=775%,RR=7.1[2.8-18.0], P <0.01) and ICH-GS

ISSN 2306-4145  http://zmj.zsmu.edu.ua



50

ISSN 2306-4145  http://zmj.zsmu.edu.ua

OpurnHanbHble UCCAEAOBAHUA

score 2 8 (Se = 54.6 %, Sp = 86.3 %, RR = 4.4 [2.2-9.3]
times, P < 0.01).

2. The Hemphill-ICH Scale score = 0 (Se = 79.6 %,
Sp = 28.3 %) and the ICH-GS score = 5 (Se = 59.2 %,
Sp =71.7 %) are the criteria for the favourable functional
outcome of CHSS acute period (mRS score <3 on the 21st
day).

3. The Hemphill-ICH Scale is characterized by a higher
informative value for CHSS acute period lethal outcome
prediction (AUC = 0.84) in comparison with the ICH-GS
(AUC = 0.78, P < 0.05).

4.The ICH-GS is characterized by a higher informative
value for the functional prognosis of CHSS acute period
outcome (AUC =0.69) in comparison with the Hemphill-ICH
Scale (AUC = 0.61, P < 0.05).

5. The informative value of the Hemphill-ICH Scale
and ICH-GS is higher for the vital prognosis than for
the verification of the functional prognosis of CHSS acute
period outcome.

The perspective for the further scientific research
is the elaboration of mathematical models for the CHSS
acute period outcome prediction, which take into account
complex results of clinical and neurovisual research at
onset of disease.
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EdeKTuBHiCTb MeTaboAiuHOro BNAMBY S-aA€HO3UAMETIOHIHY Ta MEAbAOHILO
Ha NOKa3HUKM AiNiAHOTO crneKTpa KpoBi Ta iHCYAIHOPE3UCTEHTHOCTI
3a komopbiaHoro nepebiry HeaAKOroAbHOro cTeaTorenaTuTy, OXKMPiHHA

Ta XPOHiuHoi XBOopoou HUpOK I-1l cTaaiun

0. C. XyxaiHa, A. A. AHTOHIB, O. C. Boesiaka, 0. b. Ky3abMiHCbKa

BAHS3 «ByKOBUHCbKMI AEPXABHUIA MEAMYHUI YHIBEPCUTET, M. YepHiBLi, YkpaiHa

MeTa po6GoTu — 3'AcyBaTi BNnMB KOMMNMEKCy 3acobiB S-aieHO3MNMETIOHIHY (ArenTa) Ta MenbaoHito (BasoHar) Ha nepebir
HACT Ha Tni oxupiHHa Ta XXH, cTaH ninigHoro cnekTpa KpoBi, CTyniHb iHCYMIHOPE3UCTETHOCTI.

Marepianu Ta metogu. Obctexunu 75 xopux Ha HACT i3 komopBiaHum oxmpiHHaM | ctynexs Ta XXH 1=l ctagin. Ans Bu3Ha-
YEHHs ePeKTUBHOCTI NiKyBaHHA cchopMyBanu 3 rpynu nauieHTiB, ki paHAOMI30BaHi 3@ BikOM, CTATTIO, CTYMEHEM OXKUPIHHS,
aKTWBHICTHO LmToniTM4Horo cuHapomy HACT i cragieto XXH (XpOHiYHUI HeycKnagHeHWii nienoHedpuT i3 nateHTHUM nepebirom
y hasi 3arocTpeHHs, Lo cTuxae). KoHTponbHa rpyna (24 ocobu) oTpumyBana rinokanopiinHy aiety, metcdopmid no 500 mr ggidi
Ha feHb, posyBacTatuH 10 Mr 1 pa3 Ha fo0y, ecceHuiane H sk renatonpotekTopHuin npenapart (no 1 kancyni 3 pasu/aeHb),
kaHedhpoH (no 50 mr 3 pasu/aeHb) npotsarom 90 aHis. [ipyra rpyna (26 ocib) oTpumyBana rinokanopinHy gieTy, MeTopMiH no
500 mr aBivi Ha aeHb, posyeactatuH 10 Mr 1 pas/noby, kaHedpoH (Mo 50 Mr Tpui Ha AeHb), S-afeHO3UIMETIOHIH (ArenTa)
(SAM) sik renatonpoTtekTopHuiA npenapar (no 200 mr Tpuyi Ha AeHb cybniHreanbHO) npotarom 90 AHiB. TpeTs rpyna (25 oci6)
oTpuMyBana rinokanopinHy giety, metgopmiH no 500 mr agivi Ha aeHb, podyBactatuH 10 mr 1 pas/goby, kaHedpoH
(no 50 mr 3 pasu/geHb), SAM (ArenTa) (no 200 mr 3 pas3u/geHb cybniHreansHo) Ta MenbaoHii (BasoHar) (no 250 mr 2 pasu/
AeHb) npotsarom 90 gHiB. AHania kniHivHux nposisis HACT i XXH |-Il cTagin, 6ioximMivyHWX, nabopaTopHUX NOKa3HMKIB yHK-
LiOHaNBbHOrO CTaHy NeviHKW, HUPOK, eHAOTENItD, yNbTpacoHorpadivyHnX AaHnx Jocnimkysany B AuHamili yepes 30, 90 aHis
NiKyBaHHS, @ Takox Yepe3 3 Micaui nicns nikyBaHHS.

Pe3ynkratu. BctaHoBunu, Wwo S-ageHo3unmeTioHiH (Arenta) Ta MenbaoHin (BasoHaT) y XBOpWX Ha HeanKoronbHuWii cteatore-
NaTUT Ha THi OKMPIHHS Ta XPOHIYHOT XBOPOBY HUPOK |-l cTagii cnpaBnsitoTb NO3MTUBHI MeTaboniuHi edhekTy, KOTpi NOTEHLLIOTL
BMMVB CTaTUHIB Ta iHCYNiHOBKX CeHcuTan3epiB (MeTopMiHY) 3 KOpEKLUi€elo HaTLLecepLeBoi Ta NoCcTnpaHaianbHoI rikemil,
3HWKEHHSAM CTyneHs |P, onTumisaieto NinigHOro CnekTpa KPoBi, 3HUKEHHAM CTYMeHs CTeaTody NeviHku.

BucHoBku. KomnnekcHa Tepanis S-ageHo3nnmeTioHiHom (ArenTa) Ta MenbaoHiem (BasoHaT) € BULLOK 3a epeKTUBHICTIO
Loa0 Kopekuii aucmeTabonivnmx nposisis HACT, okupiHHS, XXH.

dddeKTMBHOCTL METaboAMUECKOro BAUAHUA S-aAeHO3UAMETUOHWHA U MEeAbAOHUSA
Ha NoKa3aTeAu AMMUAHOTO CMEKTPa KPOBU U UHCYAMHOPE3UCTEHTHOCTH

NP1 KOMOPOMAHOM TEYEHUH HEaAKOTOALHOTO cTeaTorenarura, 0XXMpeHus

M XpoHUUeckomn 6one3Hu nouek I-1l ctapun

0. C. XyxauHa, A. A. AHTOHMB, O. C. BoeBuaka, 0. b. KyamuHckas

Llenb paboTbl — BbISICHATL BO3AENCTBUE KOMMNIEKCA CPeACTB S-aAeHO3MNMETUOHMHA (ArenTa) n MenbaoHus (BasoHat) Ha
TeveHne HACT Ha dhoHe oxuperns 1 XBI, COCTOsIHME NMNUAHOTO CreKTpa KPOBW, CTENEHb VHCYMMHOPE3UCTETHOCTMU.

Matepuansl u metoabl. O6cnenosaHo 75 6onbHbix HACT ¢ komopOuaHeiM oxuipernem | ctenenn n XBI -l ctagwii. Ons
onpeaeneHus 3hEKTUBHOCTM NTeYeHUst CHOPMUPOBaHbI 3 rpynnbl NALMEHTOB, KOTOPbIE PaHAOMM3MPOBAHbI MO BO3PACTY, Mofy,
CTEMNEHN OXMPEHUS], aKTUBHOCTM LuTonuTUyeckoro cuHapoma HACT 1 ctagmm XBIT (XpOHUYECKUI HEOCTIOKHEHHBIV NENoHed-
pUT C NaTeHTHbIM TedeHneM B hase cTuxaHust obocTpennst). KoHTponbHas rpynna (24 Yenoseka) nomyyana runokanopuiHyio
avety, metdopmuH no 500 Mr 2 pasal/geHs, posyBactatiH 10 Mr 1 pa3 B cyTku, 3cceHupane H B ka4ecTBe renatonpoTEKTOPHOO
npenapara (no 1 kancyne 3 pasa/aeHb), kaHedpoH (no 50 mr 3 pasa/aeHb) B TeueHve 90 aHen. Bropas rpynna (2) (26 yenosek)
nonyyana runokanopuiiHyto auety, metdoopmut no 500 mr 2 pasa/aeHb, podyeactatvH 10 mr 1 pas B cyTku, kaHedpoH (no 50 mr
3 pasalgeHb), S-apeHo3unmeToHrH (ArenTa) (SAM) B kadecTBe renatonpotekTopHoro npenaparta (no 200 mr 3 pasa B AeHb Cy6-
NMHrBanbHO) B TeveHne 90 aHen. TpeTbst rpynna (25 Yernosek) noryyara runokanopuiiHyo aueTty, metcopmuH no 500 mr 2 pasa/
[ZeHb, podyBacTatvH 10 Mr 1 pa3 B cyTku, kaHedpoH (no 50 mr 3 pasa/aeHb), SAM (Arenta) (no 200 mr 3 pasa/aeHb cybnnHreansHo)
1 MenbaoHuii (BasoHar) (no 250 mr 2 pasa/aeHb) Ha npoTsbkeHn 90 AHen. AHanua knHndeckux nposisneHuin HACT n XBIT -l
CTaaui, Brioxmmmdeckmx, nabopatopHbIX nokasatenei yHKLYOHAIbHOTO COCTOSHS MEYeHU, NoYeK, SHAOTENNS, yrTpacoHorpa-
dmyeckme faHHble nccnesosanu B AvHamuke Yepes 30, 90 AHel neveHms, a Takke Yepes 3 MecsiLia nocne NPOBEAEHHOTO NIEYEHMS.

Pe3ynktathl. B pesynbrate uccnefoBaHus YCTaHOBMEHO, YTO S-a€HO3UITMETMOHMH (ArenTa) 1 MenbaoHui (BasoHart) y
6OnbHbIX HEanKoromnbHLIM CTeaTorenatnToM Ha (hOHe OXUPEHWSt U XpOHWUYeckon GonesHn nodek |-l ctaguii nponssogsaT
NONOXWUTENbHbIE MeTabonuyeckne apgekTbl, KOTOPbIE NOTEHLMPYIOT BAMSIHUE CTATUHOB U MHCYNMHOBLIX CEHCUTAN3EPOB
(MeTchopMmMHa) ¢ KOppeKLyel TOLLAKOBOM 1 NOCTNPaHAMANbHON MUKEMUK, CHUXKEHWEM cTenenn VP, onTumnaaumen nunug-
HOTO CMeKTpa KPOBW, CHUKEHWEM CTENEHN CTeato3a neyeHu.

BbiBogbl. KomnnekcHas Tepanus S-afeHO3MNMETUOHMHOM (ArenTa) U MenbaoHueM (BasoHar) Bbile no 3cheKTUBHOCTM
B OTHOLLEHMM KoppeKumn ancmetabonuyeckux nposisneHun HACT, oxupenus n XBr1.
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The efficiency of metabolic impact of S-adenosylmethionine and meldonium
on parameters of lipid profile and insulin resistance during comorbid course
of nonalcocholic steatohepatitis, obesity and chronic kidney disease stage I-Il

0. S. Khukhlina, A. A. Antoniv, 0. S. Voievidka, 0. B. Kuzminska

Objective — to investigate the influence of the complex of S-adenosylmethionine (Agepta) and meldonium (Vasonat) on
the course of NASH with obesity and CKD, the state of the lipid profile of the blood, and the degree of insulin resistance.

Materials and methods. The study involved 75 patients with NASH with comorbid obesity of the 1st degree and CKH of Il st.
Three groups of patients were randomized by age, sex, obesity, activity of the cytolytic syndrome of NASH and the stage of
CKN (chronic uncomplicated pyelonephritis with latent course in the phase of subsiding acute exacerbation) to determine
the treatment effectiveness. The control group (24 persons) received hypocaloric diet, metformin 500 mg twice daily, rosuvastatin
10 mg 1 time per day, essentiale H as a hepatoprotective drug (1 capsule 3 times a day), canephron N (50 mg 3 times a day)
during 90 days. The second group (26 people) received hypocaloric diet, metformin 500 mg twice daily, rosuvastatin 10 mg 1
time per day, canephron N (50 mg 3 times a day), S-adenosylmethionine (Agepta) (SAM) as hepatoprotective drug (200 mg 3
times daily sublingually) during 90 days. The third group (25 people) received hypocaloric diet, metformin 500 mg twice daily,
rosuvastatin 10 mg 1 time per day, canephron N (50 mg 3 times a day), SAM (Agepta) (200 mg 3 times a day sublingually)
and meldonium (Vazonat) (250 mg 2 times a day) during 90 days. The analysis of clinical manifestations of NASH and CKN
of the Ill stage, biochemical, laboratory parameters of the functional state of the liver, kidneys, endothelium, ultrasonographic
data were studied in dynamics in 30 and 90 days during treatment and in 3 months after the treatment.

Results. The investigation found that S-adenosylmethionine (Agepta) and meldonium (Vasonat) in patients with non-alcoholic
steatohepatitis with obesity and chronic kidney disease of |-l stage have positive metabolic effects which potentiate the effect
of statins and insulin sensitizers (Metformin) with correction of preprandial and postprandial glycemia, decreased insulin
resistance, optimized blood lipid profile, decreased liver steatosis.

Conclusions. The complex therapy with S-adenosylmethionine (Agepta) and meldonium (Vazonat) is more effective in

the correction of dysmetabolic manifestations of NASH, obesity and CKD.

AKTYyanbHiCTb TeMM OnTUMI3aLii NikyBaHHS XBOPWX Ha He-
ankoronbHuii cteatorenatut (HACT) B 0Ci6 3 OXMpPIHHAM i
XPOHIYHO XBOpPODOH HUPOK (XXH) BU3HAYaETLCS ICTOTHAM
30iMNbLUEHHSIM OCTaHHIM 4acoM Liboro Buay KOMop6igHOCTi
[6,7], BuCXigHOMO PiBHSI CMEPTHOCTI BHACMIZOK PO3BUTKY
LUMPOKOTO CrekTpa ycknagHeHs [1,2,9,10], wo moxyTs 6yTu
thatansHumMK. CHOPOM B3aEMHOr0 OBTSHKEHHS 3a KOMOp-
6igHoro nepebiry HACT, oxwpiHHs Ta XXH Bumarae ictoTHoi
KOpEeKLiii NikyBaHHS 5K LLOAO YCYHEHHS rinepninigemii (npw
TPUBaNoOMy BXUBaHHi CTaTUHIB, Siki Moka3aHi npu meTabo-
NiYHOMY CMHAPOMI, 3pOCTaE aKTUBHICTb aMiHOTpaHcdepas,
Lo He BaxxaHo 3a ymos HACT [3,6,7]), TaK i LLLOAO KOHTPOMHO
nocTnpaHaianbHoi rinepriikemii npy iHCyNiHOPE3UCTEHTHO-
cTi (IP): meTaboniam 6inbLLOCTi 6a30BYX rinOrMikemidyBasb-
HWX NMpenapari, y TOMy Y1Chi iHCYMIHOBOrO CeHcuTan3epa
mMeTgopMiHy, BinbyBaeTbCA B MeviHLi, @ npu yMOBi ii
ANCCYHKLIT MOXNMBA peanisallist ioro renatoTOKCUYHOI
qii [1,2,9]. Tomy npu komop6igHocTi HACT 3 OXUPIHHAM i
XXH 32 HasiBHOCTi XPOHIYHUX MEOANKAMEHTO3HWX BMIIMBIB
iHCYMIHOBWX CEHCUTal3epiB, CTaTUHIB, MOBTOPHUX KypCiB
aHTubakTepianbHUX npenaparis, ypocenTukiB HeobXigHNNA
peTenbHUI KOHTPOIb 3a PYHKLOHANBHUM CTAaHOM MeYiHK1
[1,3,10]i npu3HayeHHs meTaboniyHmx kopekTopiB [2,7,8], ko-
Tpi 34aTHi BAAIMHYTY Ta ONTUMI3yBaTW NPOLEeCH NinigHoro Ta
BYrNEBOAHOM0 06MiHY. 3BaXatoum Ha Lie, onTUMarbHUM, Ha
HaLLy JyMKy, € npenapar S-afieHo3UIMETIOHIH (SAM), sikuii,
3rigHO 3 AaHUMW HayKOBOI NiTepaTypyu, BOMNOAIE aHTUOKCK-
[aHTHUMKU, MeMBPaHONPOTEKTOPHUMM BACTUBOCTSIMM,
30aTHICTIO ranbMyBaTU LWTONI3 renaToLuTiB, BiGHOBMOBATH
TPaHCMOPT KOBYHOI MILIEN Ta yCyBaTW BHYTPILIHBEOMEYiH-
KOBWIA XONeCTas, 3HUKYBaTU aKTUBHICTb Me3eHXIManbHOro
3ananeHHs [2,4]. BiasHayeHi BNacTMBOCTI BCTAHOBMEHi Mia
yac ekcnepumeHTasnbHol Ta kniHivHoi anpobauii 6peHao-
Boro npenapary SAM 'enTpany, 11 HasiBHa foka3oBa 6asa
GinbLu Hix nepekoHnuBea [4,6,8—10]. BogHouac TabnetoeaHa

opma SAM anst eHTepanbHOMO BXMBAHHA Mae LOBOTi
HU3bky GiogocTynHicTb [10]. Ockinbku kaTeropis XBOpuUx
i3 koMmopbigHnm nepebirom HACT, oxupiHHg Ta XXH I-l1
CTapill oTpUMye nepeBaxHo TabnetoBaHi hopmu nig amby-
NaTOPHUM KOHTpOMNeM fikaps, hapmaLeBTUYHI KomnaHii, 3
METOH0 NiZBMLLEHHS Biof0CTYNHOCTI Npenapaty po3poounu
cybninrsansHy dopmy SAM — npenapat Arenta. AHanis
niTepaTypHUX kepen BKasye Ha HasiBHICTb AOCTigXeHb
eeKTMBHOCTI 3aCTOCYBaHHs ArenTa B liKyBaHHi 3aXBOpio-
BaHb NEYiHKM Ta BiACYTHICTb TaKMX LLOJO KOpEKLi MeTabo-
NiYHMX NPOSIBIB Y MALEHTIB i3 LM BULOM KOMOPOIgHOCTI.

Huska gocnigkeHb, KOTpi 34iiCHUAN, CBIAYNTb: MeTa-
6oniyHuiA KopekTop MenbaoHiIN (GpeHaoBuiA npenapat Min-
[POHAT) NpW 3aCTOCYBaHHI B OCI6 3 OKUPIHHSIM, iLLEMIYHOO
xBOpoboto cepLis, LykpoBuM fiabeTom, rinepninigemismu
Pi3HOrO MOXOMKEHHS 3HWXKYeE BMICT xonectepony (XC) i
npoaTeporeHH X NinonpoTeiHiB y kposi [4,5]. BogHouac
BMMB MeMNbAOHitO (ToproBa Ha3ea BasoHar) Ha dhyHKLjo-
HarbHWIA CTaH NevdiHKky Ta AucMeTaboniyHi Nposisu 3a yMoB
komop6igHocTi HACT 3 oxmpiHHaM Ta IXC nooguHokui [4,5],
a npw komopbigHocTi 3 XXH He BMBYaBCS.

MeTa po6oTtu

3'scyBaTy BNAMB KOMMIEKCy 3aco6iB S-aaeHO3UNIMETIOHIHY
(ArenTa) Ta MenbpoHito (BasoHar) Ha nepebir HACT Ha tni
OXKMpiHHS Ta XXH, cTaH ninigHoro cnekTpa KpoBi, CTyMiHb
iHCYMIHOPE3NCTETHOCTI.

Marepianu i MeToAU AOCAIAXKEHHA

O6ctexunu 75 xsopux Ha HACT i3 komopOigHnummu oxm-
piHHAM | cTyneHa Ta XXH |-l cTagin. [Ina Bu3HaveHHs
eeKTUBHOCTI NikyBaHHS cpOpMOBaHO 3 rpyni NaLlieHTiB,
ski 6ynu paHZoMi30BaHi 3a BikOM, CTaTTo, CTYNEHEM
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OXWPIHHS, aKTUBHICTIO LmToniTnuHOro cuHapomy HACT i
cragieto XXH (XpOHiYHWA HeycknagHeHnn nienoHedpuT
i3 nateHTHUM nepebirom y hasi 3aroCTPeHHS, LLIO CTUXAE).
KoHTponbHa rpyna 1 (24 ocobu) oTprmyBana rinokanopiiHy
aiety, metchopmin no 500 mr Agidi Ha AeHb, po3yBacTaThH
10 mr 1 pa3 Ha 1oy, ecceHuiane H sik renatonpoTeKTopHNI
npenapar (no 1 kancyni 3 pasw/geHb), kaHedpoH (1o 50 mr
3 pasu/peHsb) npotarom 90 aHis. [pyra rpyna (2) (26 oci6)
OTpuUMyBana rinokanopinHy giety, metopmid no 500 mr
OBivi Ha fieHb, podyBacTtatuH 10 Mr 1 pas/noby, kaHedpoH
(no 50 Mr 3 pasw/neHb), aneHo3nnMeTIoHIH (ArenTa) (SAM)
K renatonpoTekTopHblIi npenapat (no 200 mr 3 pasw/
JeHb cybniHreansHo) ynpoposx 90 aHie. TpeTs rpyna (3)
(25 ocib) oTpumyBana rinokanopiHy gieTy, MeTchopMiH Mo
500 mr gBivi Ha aeHb, podyeacTatvH 10 mr 1 pa3 Ha poby,
kaHecpoH (no 50 mr 3 paaw/geHs), SAM (Arenta) (no 200 mr
3 pasu/geHb cybniHreansHo) Ta MenbAoHii (BasoHar) (B)
(o 250 mr 2 pasw/aeHb) sk cTabinisatop eHepreTMyHoro,
ninigHoro, ByrnesogHoro o6miHy npotsirom 90 axiB. Cepeg-
HiA BiK navjieHTiB cTaHoBMB (45,8 £ 3,81) poky. MpoTtsrom
JOCnioKeHHs BUnaakiB nobiyHoi Aji nikie He BCTAHOBMEHO.

[JiarHos HACI™ BcTaHoBntoBanu 3rigHo 3 yHidikosa-
HUM KMiHIYHUM NPOTOKOJIOM, LU0 3aTBEPMKEHUIA HaKa3oM
MOS3 Ykpainn Ne 826 Big 06.11.2014 p., 3a HasiBHOCTI
KpUTEpIiB BUKIMIOYEHHS XPOHIYHOTO Andhy3HOro 3axBopto-
BaHHS NeYiHKM BipyCHOrO, CMafKoBOrO, aBTOIMYHHOIO Yu
MEVKAMEHTO3HOTO reHe3y SIK MPUYMHU XONEeCTaTUYHOro
YK LMTOMITUYHOTO CUHAPOMIB, a Takox pesynbrarie YCI
obcrexerHs. [liarHocTuky Ta nikysaHHst XXH 3giiicHioBanm
3rigHo 3 pekoMeHaaLisMu KniHiyHux HactaHoB Y «IHcTu-
TyT Hedpponorii HAMH Ykpainuy (2012). AHani3 KniHiYHux
nposieiB HACT i XXH I-II cTagin, 6ioxiMiuHux, nabopatop-
HWX MOKa3HWKIB PYHKLOHANBHOrO CTaHy NEYiHKW, HUPOK,
€HAOoTeNit0, YNbTpacoHorpadivHMX faHux AOCimKyBanu
B auHamiui Yepe3 30, 90 AHIB NikyBaHHS, a Takox Yepes
TPU MicALi NiCNS NiKyBaHHS.

CTatMCTMYHMIA aHani3 pesynsTaTiB 3AiicHIOBanM Bif-
noBigHO A0 BUAY AOCMIMKEHHS Ta TUMIB YACMOBUX AAHMX,
Lo oTpumanu. HopmanbHiCTb po3noginy nepesipsnu 3a
fonomoroto TecTi Jliniechopca, LLanipo-Yinka Ta metogom
MPAIMOTO Bi3yanbHOTO OL{iHIOBAHHS FiCTOrpam po3noginy
BMacHuX 3HayeHb. KinbKiCHi OKasHWKK, Lo Manu HopMarb-
HW po3nogin, npeacTasneHi y Burnsgi cepegHe (M) £ cTan-
[apTHe BigxuneHHs (S). [1CKpeTHI BENVYMHY NpeAcTaBneHi
y BUrNsiZi abCOMKTHNX i BIZHOCHWX YaCTOT (MPOLEHT cro-
CTepexeHb [0 3aranbHoi KinbkocTi 06CTexeHunx). Ans no-
PIBHSHb AaHWX, SIKi Marin HopMarnbHUIA XapakTep PO3noainy,
BUKOPWCTOBYBANM NapamMeTpUYHi TECTU 3 OLiHIOBaHHSM
t-kputepito CtblogeHTa, F-kputepito diwepa. Y Bunagky
HEeHopMarbHOro PO3MoZiny BYKOPUCTOBYBAmNW: MefiaHHMIA
TecT, po3paxyHok paHroBoro U-kputepito MaHHa-YiTHi,
A1 MHOXXMHHOTO MOPIBHSAHHS — T-KpUTepiii BinkokcoHa (y
BUNAZKY JOCTIIKEHHS 3anexHuX rpyn). [ins cratncTniHoro
Ta rpaciyHOro aHaniaie pesyrsraris BUKOPUCTOBYBANN NPO-
rpamHi naketwn Statistica for Windows Bepcii 8.0 (StatSoft
Inc., CLLUA), Microsoft Excel 2007 (Microsoft, CLLA).

Pe3yabTaTy Ta iX 06roBopeHHs

lNopiBHANbHA AMHAMIKA IHTEHCUBHOCTI OCHOBHUX KMIHIYHUX
cuHapomis Ha 30 AeHb NiKyBaHHS BUrMsgana Tak: 3aranbHi
MPOsiBM AMCMENCUYHOMO CUHAPOMY 3MEHLUMMNCL MopiB-
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HSHO 3 MOKa3HUKOM Micns nikyBaHHS y xBopux 1 rpynm
BignoBigHo: y 2 rpyni—y 2,4-2,9 pasa (p < 0,05), 3 rpyni—y
2,8-3,2 pasa, KniHi4YHi NposiBK xonecTasy — BiANOBIAHO Y
2,9i3,1 pa3sa (p <0,05), abgomiHanbHoro AuckomgopTy —
y 1,8i2,0 pasa (p <0,05), renatomeranii— 1,3 1a 1,5 pasa
Bigno.iaHo (p < 0,05). Yepes 30 AHis BiA noyaTky nikysaH-
HS1 3apEECTPOBAHO BIPOTiAHE 3HVKEHHS BMICTY 3aranbHOro
6inipybiHy y KpOBI TiNbKKM y XBOpUX 2 Ta 3 rpyn, BiANOBIAHO
y 1,4 1a 1,8 pasa (p < 0,05) i3 BOCATHEHHAM HOPMATUBHUX
MeX, Todi fK y xBopux 1 rpynu cnoctepiranacb TinbKu
TEeHAeHLis 4o 1noro 3HuwkeHHs (p > 0,05). Yepes 90 aHis
NiKyBaHHS 3HWXEHHS Oyno iCTOTHiWMM: BignosigHo B 1,8
Ta 2,1 pasa (p < 0,05) i3 HeBiporigHUMK 3miHamu B 1 rpyni
(p > 0,05). Bwmict koH'toroBaHoro 6inipy6iHy Ha 30 aeHb
nikyBaHHs y XBopux 2 Ta 3 rpyn ameHwumecs B 1,8 Ta 2,0
pasa i3 Hopmanisauieto nokasHuka (p < 0,05), Togi sk y 1
rpyni 3miHn Bynu HesiporigHi (p > 0,05), wWo cBiguMTh Npo
MOTY>Hi MeMOPaHONPOTEKTOPHI BNACTMBOCTI CybniHrBasns-
Hoi chopmm SAM i I0r0 CMPOMOXHICTb YCyBaTV CUHAPOM
LMTONI3y renaTouuTiB i XonecTaTuyHuii komnoHeHT HACI
(mabn. 1). BogHovac kombiHauis SAM i3 B Bnnueana
eekTuBHiLE WOAO KOpeKLii nirMeHTHOro obMiHy, npo
LU0 CBIAYMTB BipOrigHa Pi3HWLS M noka3HuKoM Yepes 30
i 90 gHiB nikyBaHHsa y xBopux 2 Ta 3 rpyn (p < 0,05)
(mab6n. 1).

KomnnekcHa Tepanis 3a yyacti SAM i SAM i3 B Takox
BIpOriZHO aKTUBi3yBasa NPOLECH KOH 'toraLlii BinbHOT chpakLii
6inipy6iHy 3i 3HKEHHAM 1oro BMICTY y kpoBi Ha 30 AeHb
nikyBaHHs — BignosigHo B 1,3 Ta 1,6 pasa (p < 0,05), Ha
90 peHb nikyBaHHa — B 1,6 Ta 1,9 pa3a (p < 0,05) i npo-
[OBXYBaB 3HIKYBaTUCb MPOTArOM TPbOX MICALIB Nicns
nikyaHHs (p < 0,05), Ha BigMiHy Big TpaguuiiHoi Tepanii,
e 3MEHLLIEHHS! HEKOH'toroBaHoro binipybiHy vepes micaub
nikyBaHHs1 cTaHOBUIO 1,2 pasa, Yepes TpU MicsiLi MikyBaHHsI
MokasHUK 3HW3uBCs y 1,3 pasa, ogHak HOPMaTUBHUX 3Ha-
YeHb Tak i He gocsr (p < 0,05).

Lle ogHWUM MigTBEPAXEHHAM MOXIUBOCTI yCyBaTh
MPOSIBA LMTOMITUYHOTO cMHAPOMY Y xBopux Ha HACI
NPOTSArOM OHOrO MICALS NiKyBaHHS € BipOTiAHE 3HUXEHHS
aktusHocTi ACAT y kpoBi, BignosiaHo Ha 11,2 %, 48,4 % Ta
60,0 % (p <0,05), npryomy 3 iCTOTHO BULLIOK ECPEKTUBHICTIO
komnnekcHoi Tepanii SAM i3 B (p < 0,05). Mpu cnocTtepe-
XeHHi yepe3 90 AHiB NiKyBaHHS 3HKEHHS akTUBHOCTI ACAT
6yno CyTTEBILINM, HiX Y NEPLUNA TEPMIH CMOCTEPEKEHHS:
BignosigHo B 1,6, 3,11 4,2 pasa (p < 0,05) 3i cTabinbHow
HOpManisaLji€eto MokasHuKa TinbKu y XBOpWX 2 Ta 3 rpyn
(p>0,05). BcTaHOBUIM TaKOXK 3HVXKEHHS aKTUBHOCTI ANAT
Ha 30 AeHb NikyBaHHS y XxBopyx 2 Ta 3 rpyn, BignosigHo y 2,3
i 2,8 pasa (p < 0,05) npoTy nuLLe TEHAEHLLT 10 3HKEHHS
(p>0,05)y 1 rpyni, 3 BipOrigHOK MIXIPYMOBOO Pi3HNLIEHO
(p<0,05). 3actocyBaHHs SAM i SAM i3 B Takox cnpasuno
MOTYXXHUI NpoTU3anarnbHuii edpekT. Tak, y xBopux 2 Ta 3
rpyn y AMHaMiILji NikyBaHHS NOKa3HUK TUMOOBOI Mpobu 3HK-
auBcsy 1,2 Ta 1,3 pasa (p < 0,05) i3 HeBiporigH1MY 3MiHaMK
y 1 rpyni (p > 0,05); koedbiLieHT anbBymiHu/rnoBynim 3pic B
1,31a 1,4 pasa (p <0,05) npoTv TeHAEHLT 10 3poCTaHHsA Y 1
rpyni (p>0,05). Mpo BuLLMIA NpoTu3ananbHuii edekT Tepanii
SAM i3 B npotu npusHayeHHs Tinbkn SAM cBigyath pesyrb-
TaTu JOCNigKeHHs nokasHuka TMMOIoBOi npobu yepes 90
[HIB NiKyBaHHS, BiANoBIaAHO 3HWxeHHsa B 1,3 Ta 1,5 pasa
(p <0,05) i yepes Tpu micsLi nicns nikyBaHHA 3i CTabinbHOK0
Hopmanisadieto nokasHuka (p > 0,05). 3actocysaHHs SAM
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i SAM i3 B, Ha BigMiHy Bif TpaauLiHoi Tepanii, npu3seno
[0 BipOriAHOTO 3HWKEHHS! IHTEHCUBHOCTI XONeCcTaTu4YHOro
CWHOPOMY: 3HVKEHHS! BMICTY Y KPOBI KOBYHMX KUCTOT Y
AVHaMiLi NikyBaHHS CMOCTEpIranocs Tifbku y XBOpWUX 2
Ta 3 rpyn: yepes 1 micaub —y 1,3 1a 1,4 pasa (p < 0,05),
yepes 3 micsLi nikyBaHHs: B 1,81 2,1 pasa (p < 0,05) si cTa-
6inbHOI0 HOpMari3aLjieto MOKa3HMKA; 3HMKEHHS aKTUBHOCTI
y-I'T BignosiaHo Ha 8,9 Ta 17,6 % (p < 0,05) — Ha 30 geHb
nikyBaHHS i3 Hopmanisauieto nokasukis (p > 0,05), Ha 16,7
i 23,4 % — yepes 90 AHiB nikyBaHHa (mabn. 1).

Mo3nTBHaA AMHaMiKa BWLLIOT iIHTEHCUBHOCTI CMo-
cTepiranacb TakoX y XBOpMX 2 Ta 3 rpyn oo KopekLii
rnikeMiYHoro Npodpinto KpoBi Ta nokasHukis IP (mabn. 2).
Y xBopux 1 rpynu Ha 30 AeHb NikyBaHHs piBeHb rMikeMmii
HaTLLe 3HM3uBcs Ha 3,2 % (p > 0,05), Topi sk y xBopux 2 7a 3
rpyn BMICT IT1H0KO3W Y KPOBI HOpManisyBaBCs, LLO BKa3ye Ha
iCTOTHiLLWIA piBeHb 3HMKeHHA — 10,3 % Ta 12,1 % (p < 0,05),
i3 HasiBHICTIO BiporigHoi pisHuLi 3 1 rpynoto (p < 0,05). Ha
90 peHb nikyBaHHS HaTLecepLeBa rmikemis y xsopux 1, 2
Ta 3 rpynu Hopmanidysanucs (p < 0,05), ane yepes 3 micsiLi
BMICT HaTLLecepLieBOi rMokoan B 1 rpyni 3HOBY NiABULLMBCS
Maixke 00 BUXIOHUX BETNYMH.

BwmicT rmiokoau vepes 2 rog nicnst HaBaHTAXEHHS ko~
k03010 y xBopKx 1 rpynmn Ha 30 AeHb NikyBaHHS 3HWU3WBCS
Ha 9,9 % (p > 0,05), 2i 3 rpynax — Ha 22,2 % Ta 23,7 %
(p < 0,05). Micns nikysaHHa (3 Micaui) piBeHb GasanbHOi
Ta NocTnpaHAianbHoI riKeMil y XBOPUX YCiX rpyn Hopma-
nisyBaBCsl, ofHaK y xeopux 1 rpynu BigaaneHi Hacnigku
NiKyBaHHS (Yepe3 3 MicALi) nokasanu NoBepHEHHS Mo-
CTnpaHgiancHoi rinepriikemii (mabn. 2).

BwmicT y kpoBi rniko3unboBaHoro remorno6iny (HbA1c)
Ha 30 geHb nikyBaHHS BIpOrigHO 3HW3WBCS Nuwe y 2 Ta 3
rpynax nopisHsHHA (p < 0,05), a B 1 rpyni NoKasHWK Tinbku
MaB TeHAEHLito 10 3HMKeHHs (p > 0,05). BiporiaHe 3HimkeH-
Hs1 BMicTY HbA1c y xBopwx 1 rpynu cnocTepiran Tirbkv Ha
90 feHb NikyBaHHS, 10 TOrO X I0ro NOKa3HWKMW 3anuLuanich
BipOriZHO BULLMMM Bif AUHAMIYHUX NOKA3HUKIB Y XBOPUX 2,
3 rpyn (p < 0,05).

BMmicT y KpoBi iHCyniHy HaTLLe Nicns NiKyBaHHS BIipOrigHO
3HU3MBCA B YCIX rpynax CoCTepekeHHs, oaHaK (akTuyHa
Hopmanisauis Ha 30 JeHb nikyBaHHS nokasHuka Oyna 3a-
peecTpoBaHa nicns nikyBaHHs TiNbKk1 y XBOpUX 2 Ta 3 rpyn
(3HwxeHHs BignosigHo 1,8 Ta 1,9 pasa; p < 0,05). Ha 90
[eHb TiKyBaHHS BMICT IHCYniHY Tirlbky B LMX rpynax Bigno-
BigaBs HopMi (mMabs. 2), Nnpu4oMy 3apeecTpoBaHa BiporigHa
pisH1LS Mix 2 Ta 3 rpynamu Ha 90 AeHb NikyBaHHS, OCKirNbKu
iHTEHCVBHICTb BNNMBY Komnnekcy 3acobis SAM i3 B wono
noTeHLitoBaHHS gji MeTchopminy 6yna suLoto (p < 0,05).

Ha nokas noauntneHoro Bnivey MeTopMiHy B KOMOGi-
Hauii 3 SAM i3 B Ha npouecy komneHcaLlii ByrneBogHoro
00MiHy Ta BiIHOBMEHHS YYTNMBOCTI iHCYNIHOBKX peLenTo-
piB 4O BMMBY iHCYRiHY CBiOYaTb AMHAMIKa 3MiH iHAeKcy
IP — HOMA IR, skwin y xBopux Ha HACT 2 Ta 3 rpyn Hop-
manidysascs Ha 30 aeHb nikyeaHHs (p < 0,05) (mabn. 2),
3 BIpPOrigHUM 3HWKEHHAM Yy xBopux 2 rpynu B 1,8 pasa,
xBopux rpynn 3 —y 2,0 pasa (p < 0,05), a y xBopwx 1 rpynu
MaB TeHAEHLU;to 80 3HKeHHS (p > 0,05), ane HOpMaTUBHUX
MOKa3HWKIB HE AOCST.

Ha 90 geHb nikyBaHHS BCTAHOBWIM BipoOrigHE 3HUM-
xenHs HOMA IR y xBopux 2 rpynu—y 1,8 pasa, 3—y 2,3
pasa, 1 rpynu —y 1,3 pasa (p < 0,05), ogHak cTabinbHoi
HopManisaLii nokasHuka (Yepes 3 micsiui) 6yno gocsrHyTo

TinbK1 y xBopux 2 Ta 3 rpyn (mabn. 2). BigaHaummo, Lo i
Ha 30, i Ha 90 feHb NikyBaHHs 3apeecTpoBaHa BiporigHa
pi3HMLA MiX 2 Ta 3 rpynamy WoJo AWHAMIKL NOKa3HM-
ka HOMA IR, a ue cBigunTb Npo BULLY eEKTUBHICTb
komnnekcy 3acobis SAM i3 B wwoa0 noteHuitoBaHHs il
meTopMmiHy (p < 0,05).

Omxe, 30-aeHHui Kypc nikyBaHHa SAM i3 BasoHart y
komGiHaLji 3 MeTchopMiHOM [I0BIB CMPOMOXHICTb AOCAT-
HEHHS CTabiNbHOI HopManisaLii MOKa3HWKIB BYrMEBOAHOIO
06MiHy, OCKinbKkn MenbAoHIN pa3om i3 MeT(hopMiHOM
Cnpusie LWBMAKIN KOMMeHcaLlil ByrneBogHoro obmiHy B pasi
MOPYLUEHHS TONEPaHTHOCTI 4O BYIMEBOLIB, PECEHCUTU-
3auii iHCYniHOBMX peLenTopiB Ta YCYHEHHI0 cuHapomy IP.
Lle Bigbynocb, Ha Hally OymKy, 3aBOSKW TakoX BiAOMUM
mMembpaHonpoTekTopHUM edpektam SAM i B.

AHaniaytoun nokasHuky ninigHOro cnekTpa KpoBi
(mabn. 3) B aMHaMmiLi nikyBaHHS XBOPUX, SKNX 0BCTEXNIN,
Cnifl BKa3aTy Ha NOTY>Hi MeTaboniyHi, ninigkopurysanbHi
BMacTMBOCTI MeTqopMiHy Ta posyBacTaTuHy y Ao3i 10 mr
(6e3neyHin oo BNNMBY Ha NeYiHKY) LLoAo Kopekwii ninia-
Horo aucBanaHcy y xsopux HACT i3 XXH Ta oxupiHHAM 3a
BiCYTHOCTi HEraTUBHOTO BNMMBY Ha (PYHKLOHANBHUI CTaH
neviHku. Hessaxatoum Ha Te, Wwo y 1 rpyni nikyBanbHUM
KOMMSIEKC BKIIKOYAB MOTYXXHUI NiNOTPOMNHUIA Npenapart —
ecceHuiane H i podyBactaTuH, AMHaMiUYHi NOKa3HUKK
BMICTY MinigiB KPOBi B X rpynax 6ynu BiporigHO BALLMMM
Bif, MOKa3HWUKIB Micns nikyBaHHA y XBopux 2 Ta 3 rpyn
(p < 0,05) (mabn. 3).

3okpema, BmicT XC Ha 30 geHb nikyBaHHs y 1 rpyni
3Hu3mBcs Ha 10,9 % (p < 0,05), y 2 Ta 3 rpynax —Ha 23,4 %
1a 29,1 %, Ha 90 peHb nikyBaHHs B 1 rpyni — B 1,3 pasa
(p<0,05),2i3-B1,41a1,5pasa (p < 0,05). BigaHaunmo,
Lo BMICT Y kpoBi XC nicns NnikyBaHHS y XBOPWX 2, 3 rpyn He
TiNbKK HOpManidyBaBcs, ane i 6yB y Mexax HopMarbHNX
MOKa3HWKIB LU | NPOTAroM TPbOX MiICSLIB NiCNs NikyBaHHS
(p>0,05).

Baxrnusum, Ha HaLly JyMKy, acrekToM hapmakonoriy-
HWX BNAcTWBOCTeN B € oro BiporigHuii BNnMB Ha KOpPeKLito
BmicTy TTy KpOBi, ki, MO CyTi, CTAHOBNSATb NATOrEHETUYHY
OCHOBY CTeaTo3y NeYiHkV 3@ YMOB OXUPIHHSI.

MerbaoHin MoXHa NoB’s3aTy 3 knacom 3acobiB ninigko-
pyryBanbHoi i, OCKiNbKI AOro NpusHadYeHHs B kombiHaLlii 3
posysactatuHom i SAM npu3seno Ao onTumisauii ninigHoro
cnekTpa Bxe yepe3 30 AHiB NikyBaHHS. [lokas3oM LibOro
TBEPIKEHHS! € BipOriHe 3HWKEHHs BMIiCTY TI y KpOBi Ha
30 peHb nikyBaHHs 1,6 pasa y xopwx 3 rpynu Ta 1,4 pasa
y xBopux 2 rpynu (p < 0,05) (mabn. 3). Ha npotusary Lym
AaHum, y 1 rpyni 3MiHM BMICTY y KpoBi T MEHLU 3HauHi:
3HWKeHHs B 1,2 pasa (p < 0,05). Ha 90 feHb nikyBaHHs no-
KasHUKV BMICTY y kpoBi TI™ yce LLie NepeByLLyBanm NoKasHWK
y KoHTponi B 1 Ta 2 rpynax nopiBHSHHSI, OAHaK y XBOPKX 2
Ta 3 rpyn nokasHuk 3Hu3mecs B 1,8 Ta 2,1 pasa (p < 0,05),
ayrpyni 1-y1,5pasa (p <0,05), a uepes 3 micsui nicns
nikyBaHHS 3HOBY niasuLLmBCS. Lie € cinyeHHsMm, Wwo dakt
kopekuii BmicTy y kpoBi Tl — Le nuTaHHs Yacy, koTpe
MOXTMBE TiNbK1 NpW NOCTIMHOMY KPOMITKOMY NPU3HAYeHHi
ninig3HWKyBarnbHoi Tepanii nig KOHTponeM ninigorpamu, Ko-
pexuii 4031 NpenapariB Ta iXHbOI ONTUManbHOI KOMGIHaLji.

Ha 30 aeHb nikyBaHHs BMICT Y KpOBi OCHOBHOI (hpaKLii
npoarteporenHux ninonporteinis (MMHLL) y 1 rpyni 3H1anBecs
Ha 24,0 % (p < 0,05), Ha 90 AeHb NikyBaHHS 3HUKEHHS CTa-
Hoswuno 1,2 pa3a (p < 0,05), ane HopmMaTUBHOIO NOKa3HMKa
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Tabnuus 1. BioximiuHi NOKa3HUKM (hyHKLIOHAMNBHOIO CTaHy NEYiHKW Y XBOPUX Ha HearnkoronbHuii cteatorenatut i XXH -l cTapiit y auHamiui nikyBaHHs

(M+m)

MokasHuk n30,n=20 Mpynu Mo nikyBaHHs Yepes 30 gHiB Yepes 90 gHiB Yepes 3 micaui nicna nikyBaHHsA
3aranbHui 6inipy6iH, 19,2+1,12 1 352+1,03*% 309 +4,1* 289+38* 25,2 + 3,7
MKMONL/M 2 35,6+ 1,08* 24,8 1,01 202 +0,76" 19,1 0,73/

3 353+ 1,16* 20,2 +1,05"/#1** 16,9 + 0,83**/#/** 16,2 £ 0,48**/#/**
AnAT, MKkMornb/roaxn 0,38 +0,014 1 1,4 +0,02* 1,2 +0,08* 0,8 £ 0,03*/** 0,7 £ 0,05%/**

2 1,4 +0,02* 0,6 £ 0,02*/**/# 0,5 £ 0,02*/**/# 0,4 £0,02**/*

3 1,4+0,01* 0,5 £ 0,02 */** [+ 0,4 0,01 ¥/ 0,4 0,01/
y-I'T, Mmonb/rogxn 522+0,13 1 6,74 +0,13* 6,67 +0,19* 6,22 +0,17* 6,03 + 0,14*/**

2 6,73+0,1* 6,13 £ 0,14*/* 5,58 +0,10%*/* 547 £0,12%/*

3 6,74 +0,16* 5,52 + 0,15*/#[*** 5,13 £ 0, 1%/ 5,12 £ 0,05"/#/***
YKOBYHI KMCTIOTH, MMOSIB/M 1,27 +0,01 1 2,83 +0,06* 2,74 +0,35* 2,72+0,53* 2,60+0,17*

2 2,81+0,08* 2,12 +£0,03*/**/* 1,57 £ 0,05**/* 1,39 £ 0,04**/*

3 2,82+0,07* 1,94 £ 0,05%/**[#/*** 1,36 £ 0,02**/#/*** 1,20 £ 0,05%*/#/+**
Tumonosa npoba, y. 0. 2,82+0,13 1 4,30+ 0,15* 4,24 +0,21* 4,13+0,13* 4,01+0,21*

2 4,33+0,13* 3,53+ 0,17*/**/* 3,21+ 0,07*/*/* 3,09 £ 0,08*/*

3 4,32+0,12 3,41+ 0,10**/* 2,90 + 0,06*/**/#[*** 2,76 £ 0,07 /f**

*. pi3HMLA BIpPOrigHa NOPIBHSHO 3 NOKa3HUKOM Y MpaKTU4HO 300poBux ocib (p < 0,05); **: pisHnLS BiporigHa NOPIBHSHO 3 MOKa3HWUKOM A0 fikyBaHHs (p < 0,05);

#: pisHWLS BiporiaHa NOPIBHSHO 3 NOKA3HMKOM Ricns NikyBaHHs y XBopux rpynu 1 (p < 0,05);

***: pi3HULLA BipOrigHa NOPIBHAHO 3 NOKa3HWKOM Micnst NikyBaHHS y xBopux rpynu 2 (p < 0,05).

Tabnuus 2. MokaHukK rmikemii Ta roMmeocTasy iHCyniHy Y XBOPWX Ha HEarnKoronbHUin cteatorenatuT, oxupiHHsa Ta XXH |-l ctagiit y auHamiui nikyBaHHS

(M+m)

Moka3Huku n30,n=30 Tpynu [o nikyBaHHsA Yepes 30 gHiB Yepes 90 gHiB Yepes 3 micsui nicna nikyBaHHs
[Mioko3a HaTLe, MMonb/n 511+0,12 1 5,85+0,16* 5,66 +0,14* 5,42 +0,10* 573 +0,14*

2 585+0,18* 5,25+ 0,10/ 5,26 0,06/ 5,29 £ 0,11**/*

3 5,86 +0,15* 5,15+ 0,05/ 5,09 £ 0,02**/#/*** 5,12 £0,08*/*
Imioko3a yepes 2 rog, mmons/n - 7,45 £ 0,31 1 9,83 +0,22* 8,86 + 0,32* 8,39+ 0,28* 8,98 +0,39*

2 9,82 +0,25* 7,65 +0,21"/* 7,53 +0,14*//* 7,54 £0,21%

3 9,84 +£0,21* 7,51 017"/ 7,38 £ 0,17/ 7,46 0,15/
IHcyniH, MkOA/Mn 9,90 +2,32 1 22,5+2,38" 19,7 £2,03 17,3 £1,22 19,2 £1,62

2 22,1+240* 12,3+2,15* 12,3 +0,61%/ 12,9+ 0,73/

3 22,3+2,36* 11,5 1,53/ 9,8 +0,53*fif** 10,0 + 0,67*/#/*
HOMA IR 1,29+0,13 1 2,96 +0,14* 2,58 +0,17* 2,25+ 017 2,53+0,18"

2 2,91+0,12* 1,61+ 0,03*/* 1,61+ 0,08*/* 1,68 + 0,09/

3 2,93+0,13* 1,49 0,02+ 1,27 £ 0,06**/#/*** 1,30 £ 0,07*/#/**

*: pisHULSA BiporigHa NOpiBHSHO 3 nokaaHukoM y M30 (p < 0,05); **: pisHnLs BiporiaHa NOPIBHSHO 3 NOKa3HUKOM [0 fikyBaHHs (p < 0,05); # pi3HMLs BiporiaHa NOPIBHSIHO 3 MOKa3HUKOM
nicns nikysaHHs y xBopux rpynu 1 (p < 0,05); ***: pisHnLs BiporigHa NOPIBHSHO 3 MOKA3HWUKOM Micns NikyBaHHs y XBopux rpynm 2 (p < 0,05).

Ta6nuus 3. Moka3HUKM NiNiZHOTO CNeKTpa KPOBi Y XBOPUX Ha HearnkorofbHWiA cTeatorenatut, oxupiHHa Ta XXH y auHamiui nikysanHs (M £ m)

MokasHukn N30, n=30 Tpynn [o nikyBaHHsA Yepes 30 gHis Yepes 90 gHiB Yepes 3 micaui nicna nikyBaHHA
3ar. XC, mmonb/n 472+0,11 1 6,95+0,29 6,19 £ 0,22*/** 517+0,12* 5,73 +0,13*/**

2 6,89+0,22* 5,28 +0,20"/* 4,78 £0,05 **/* 4,86 + 0,09**/*

3 6,93+0,24* 4,91+0,18/* 4,52 +0,04*/f[** 4,71 +0,08/*
Tr, Mmonb/n 1,47 +0,03 1 3,19+0,07* 2,68 £0,11%* 2,16 £ 0,06*/** 2,45 +£0,08%/

2 3,17+0,05* 2,31 40,07/ 1,81+ 0,05%/** 1,85+ 0,05%/**/*

3 3,19+0,06 * 2,03+ 0,06*/**ff[** 1,55 + 0,06 /#*** 1,57 +0,04*fff*
JINHLL, mmons/n 2,54 10,02 1 4,55+0,03* 3,87 +0,09 */* 3,17+ 0,04 */** 3,24 +£0,05*/**

2 4,57 +0,02* 3,19 + 0,05%/**/* 2,93 +0,02*/**/* 2,89+ 0,03*/*/*

3 4,58 +0,04 2,82 £ 0,04% /[ 2,60 + 0,03 /#f** 2,55 +0,03*/ff**
JINBLL, mmonb/n 1,28 +0,05 1 0,72+0,02* 0,89 +0,01%/* 1,05 0,01/ 1,03 0,02/

2 0,73+0,02* 1,11 £0,01*/** 1,24 +0,02*/ 1,22 +0,02%/

3 0,72+0,02* 1,23+ 0,01%/ 1,31+ 0,01%/ff* 1,29 + 0,01**/ff*
Steato-test, y. 0. 0,19+0,02 1 0,45+0,02* - 0,40 +0,02* 0,39 +0,02*

2 0,46 £0,01* - 0,31£0,02¢/*/* 0,28 +0,02*/**/*

3 0,46 +0,02 * - 0,23 £ 0,01*/#f** 0,21 £ 0,01 /#f**
PI 1,13+0,07 1 2,60+0,07* 2,49 £0,09% 2,33+0,08* 2,30+0,10*

2 2,61+0,09* 2,30 £0,05%/** 1,94 +0,06*/** 1,89 +0,08*/**

3 2,60+0,08* 2,17 £ 0,08*/**/* 1,71 £ 0,057 /[ 1,62 £ 0,06 /**/***

*: pisHuUgs BiporiaHa nopiBHsHO 3 nokasHukoM y M30 (p < 0,05); **: pisHuus BiporiaHa NOPIBHSHO 3 NOKa3HWKOM Ao NikyBaHHst (p < 0,05); *: pi3HMLS BiporigHa NOPIBHSIHO 3 NOKa3HUKOM
nicns nikysaxHs y xsopux rpynn 1 (p < 0,05); ***: pisHnLs BiporigHa NOPIBHSAHO 3 MOKA3HWUKOM Micrs NikyBaHHS Y XBopux rpynm 2 (p < 0,05).
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OpurnHanbHble UCCAEAOBAHUA

Taki He gocar. Y rpynax 2, 3 Ha 30 400y nokasHuKk 3HN3MBCS
B 1,4 Ta 1,6 pa3a, Ha 90 noby — BignosigHo B 1,6 Ta 1,8
pasa (p < 0,05) i3 BiporigHO0 pi3HMLIEI0 3 MOKa3HUKaMU Y
rpyni 1. Take came CniBBigHOLIEHHS criocTepiranocs npu
aHanisi nokasHukie Yepes 3 MicsLi nicns NikyBaHHS: BMICT
JINHLL y 2 Ta 3 rpynax 36epiraBcsi B Mexax HOpMaTHUBHMX,
a B 1 rpyni BiporigHo nepesuLlyBaB nokasHuk y M30
(p < 0,05) i cTaHOBMB MiABULLEHY 3arpo3y aTeporeHesy B
LIbOrO KOHTUHTEHTY 0Ci6.

Ha 30 aeHb nikyBaHHs BMICT Y KpOBi OCHOBHOI (hpaKLii
npotuateporeHHux ninonpoteiHis — JINBL y 1 rpyni nigsu-
wmeces y 1,2 pasa (p < 0,05), Ha 90 geHb nikysaHHa —B 1,5
pa3a (p < 0,05), He BOCATHYBLUM HOPMATUBHOIO NOKA3HMKA.
OcHoBHa 3acnyra kopekuii BmicTy JTNBLL, y kpoBi Hanexutb
CTaThHaM — NOTYXXHUM NiNigKopUryBanbHM cepeaHvkam. Y
rpynax 2, 3 Ha 30 foby nokasHUK Takox 3pic BianoBigHO
B 1,5 1a 1,7 pasa, Ha 90 goby — BignosigHo B 1,7 T2 1,8
pa3a (p < 0,05), DocarHyBLIM HOPMATMBHUX NOKA3HWKIB, i3
BIPOTiZAHO PI3HULIEO 3 MOKa3HUKaMK Y rpyrii 1 i Mk coboto.
Take came CniBBigHOLLEHHS CiocTepiranoch Nig Yac aHani-
3y NoKasHuKiB Yepes 3 micsui nicns nikyeaxHs (p < 0,05),
L0 TaKOX CTAHOBMUTb MiABULLEHWNA PU3VK aTEpPOreHesy y
xsopwux 1 rpynu.

AHarnoriyHo 3miHioBaBcs A, kit y xBopux 2, 3 rpyn
BiporigHO 3HkKyBaBca Ha 30 AeHb MiKyBaHHS B MexXax
1,9-2,1 pasa (p < 0,05), a Takox npu ob6cTexeHHi Ha 90
JeHb i yepe3 3 micaui nicns nikyaHHsa cTabinbHO gocsr
HOpMaTUBHWX 3Ha4eHb. Y 1 rpyni |A Takox 3HUKyBaBCS nig
BMNMBOM nikyBaHHs (y 1,6 pa3a (p < 0,05)), ogHak Hopmm
He Jocar, a Yepes 3 MicsiLi nicns nikyBaHHS MOBEPHYBCS A0
BUXiIHWX MOKa3HWKIB.

YnbrpacoHorpadiyHe OCTIMKEHHS NEYiHKW Nicns NiKy-
BaHHs xBopux Ha HACT 2 rpynu BUSIBUNO BiporigHe 3HKEH-
HS CTyNeHs renatomeranii (BepTuKanbHUiA po3mip npaeoi
yacTku neviHkn (154 + 2,2) mm npotu (168,5 £ 3,2) mMm
[0 TNiKyBaHHs1), TOAi Ak Yepe3 3 MicsUi micns nikyBaHHS
el napameTp yxe ctaHoBuB (145 + 2,1) mm (13,7 %;
p < 0,05), TpaHcdhopmaLito cepeHbO03EPHUCTOI CTPYKTYPU
napeHxiMu y ApiGHO3EPHNUCTY Ta OAHOPIAHILLY, @ TaKoX
iCTOTHE 3HWKEHHS CTYNeHs CTeaTosy NeviHku (3MEHLLEHHS
BiZICOTKA JOP3asibHOr0 3racaHHst exocurHany). Mpu ubomy
[Pl 3Hu3mBcs Ha 11,9 % (p < 0,05), a yepe3 90 gHiB — Ha
25,7 % (p < 0,05) i3 NporpecytyMM 3HKEHHAM Yepes 3
micaui —y 1,4 pasa (p < 0,05). Y xBopux 3 rpynu po3mipu
MeviHKM BIPOTiHO He BiAPI3HANMCh Bif NOKa3HWKIB Y XBOPUX
2 rpynu (p > 0,05) i TakoX NNaHOMIPHO 3MEHLLYBanuchb y
BKasaHi TepMiHu cnocTepexeHns. Mpu ubomy Pl 3Hn3necs
y 3 rpyniHa 30 aeHb Ha 16,5 % (p < 0,05), a yepes 90 gHiB —
Ha 34,2 % (p < 0,05) i3 Nporpecyto4MM 3HMKEHHSIM Yepes
3 micsaui—y 1,6 pasa (p < 0,05) i BiporigHo Biapi3HsBCS Bif
nokasHuka y 1 1a 2 rpynax (p < 0,05) (mab6n. 3).

Hamu Takox npoaHanisoBaHwin iHTerpanbHuiA Gioxi-
MIYHUI NOKA3HMK, SKWIA NOKa3ye CTYMiHb CTeaTo3y NeviHku
6e3 npoBefeHHs! iHBA3MBHNX METOAMK — IHAEKC CTeaTo3y
neviHku 3a gaHumu Steato-test, ki y xsopux 2 1a 3 rpyn
BiporigHo 3HWxyBaBcs Ha 90 AeHb nikyBaHHsA B 1,5 1a 2,0
pa3sa (p < 0,05), a Takox npu o6CTEXEHHI Yepe3 3 micaui
nicns nikyBaHHs 3Hu3mBCs B 1,6 Ta 2,2 pasa, Ta 'y 3 rpyni
[0CSr HOPMaTWBHUX 3Ha4eHb (mabn. 3). Y 1 rpyni iHoekc
CTearo3y TakoX 3HVKyBaBCA Mif BNIIMBOM ikyBaHHS!, ane
HesiporiaHo (p > 0,05) i HopMaTUBHKX 3HaYEHb HE AOCST.

BucHoBKU

1. S-apeHosunMeTioHIH (ArenTa) y XBOpUX Ha Hean-
KOromnbHWIA CTeaTorenaTuT Ha Tri OXWUPIHHSA Ta XPOHIYHOT
xBopobu Hupok I-II cTapin cnpasnsie noTyxHi Membpa-
HocTabinisyBanbHi ehekTh OO YPaKeHX renatoLuTis,
cTabinbHO ycyBae KMiHiYHi NPOSIBY 3aXBOPHOBAHHS, iHTEH-
CVBHICTb LTONI3Y, XOnecTasy, Me3eHximMarbHO-3anasnbHoro
cvuHapomy. KomnnekcHa Tepanis S-aaeHO3WMETIOHIHOM
(ArenTa) Ta MenbaoHiem (BasoHart) € BULLOIO 3a edek-
TWBHICTIO Y BiAHOLLIEHHI KOpEKLUii 3a3HaYeHnX CUHOPOMIB
HACT i XXH, ockinbku BasoHaT BiporigHo NOTEHLiE Aijto
S-afleHO3MMNMETIOHIHY B rOCTPOMY Ta BianeHomy nepio-
[laX CNOCTEPEXEHHS.

2. S-afieHO3UIMETIOHIH (ArenTa) Ta MenbaoHin (Baso-
HaT) cnpaensoTb NO3UTHBHI MeTaboniyHi edekTn, Lo no-
TEHLLiI0KTb BMIUB CTATWHIB Ta IHCYNIHOBMX CEHCUTaN3epiB
(meTchopMiHy) 3 KOpeKLieto HaTLLecepLEeBOi Ta NOCTNPaH-
JianbHoi rmikemii, 3HWXeHHaM cTyneHs P, onTumisavieo
ninigHoOro cnexkTpa KpoBi, 3HWKEHHAM CTYNeHs cTeatosy
neviHkW Ta € 3acobamm 3anobiraHHs nporpecyBaHHi0 HACT,
XXH Ta aTepoCcKnepoTUYHOrO YPaxeHHs CyauH.

MepcnekTMBa noganblUMX AOCHIAXKEHb nonsrae y
BCTAHOBMEHHI MMOBIPHIX MEXaHi3MiB BNNWBY S-afeHo3un-
METIOHIHY Ta Mernb/oHito Ha nepebir XpoHiYHOi xBOpoOU
HWPOK | HEArKOromnbLHOro CTeaTorenaTuTy Ha TN OXUPIHHS,
iHTEHCMBHICTb OKCWAATWBHOIO Ta HITPO3UTUBHOIO CTPECY,
(pyHKUiOHaNbHWIA CTaH EHOOTENIO Ta IHTEHCUBHICTB (ibpO-
3yBanbHUX peakLii y NeyiHLi Ta H1pKax.
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Study purpose - to improve the solitary nephrolithiasis treatment effectiveness by determining the optimal conditions for
ESWL or mini PNL application in the treatment of kidney calculi 1.0 to 2.5 cm in size.

Patients and methods. A comparative analysis of the results of minimally invasive methods application for nephrolithiasis
treatment was performed in 210 patients treated with mini PNL (the group 1) and 190 patients treated with ESWL (the group
I1). Patients with calculi more than 1.5 cm predominated in the group of mini PNL and with calculi less than 1.5 cm — in the
ESWL group. The number of patients with calculi 1.5-2.0 cm in both groups was the same: 24.3 % and 24.2 % (P > 0.05).

Results. It was noted that the calculi destruction effectiveness after 1—4 or more sessions of ESWL took place in 182 patients
(95.8 %). At the same time, an increase in the mean density of calculi above 600 HU caused reduction (P < 0.001) of the
primary ESWL session efficiency almost twofold. When performing the 221 mPNL, 97.1 % of the patients required one surgical
treatment. The number of complications (bleeding, attack of pyelonephritis) in the group Il was insignificantly higher in contrast
to the group | — 26 (12.3 %) and 45 (14.1 %), respectively (P < 0.05). The stone-free status (up to one month) was noted in
62.6 % of patients after the completion of ESWL sessions that increases the risk of nephrolithiasis recurrence from 37.4 %. In
treatment with mPNL, the stone-free status reached 97.1 % (P < 0.001), and in repeated mPNL applying in 2.8 % of cases —
100 %. The mean clinic postoperative treatment periods in the group | were lower in contrast to patients of the group Il —
3.0+ 1.5and 12.5 £ 3.6, respectively (P < 0.001).

Conclusions. This comparative analysis of features and results of uncomplicated nephrolithiasis with mPNL and ESWL
treatment indicates that mPNL is the most preferred method for kidney calculi 1.0 to 2.5 cm and more in size treatment.

PaujioHanbHuK BUGIp MaAOiHBa3MBHOTO METOAY AiKyBaHHA
Npy HeyCKAaAHeHOMY HedpoAiTia3i 3 KOHKpemeHTaMu HUPKH Bip 1,0 A0 2,5 cm

A. |. CaraneBuy, O. C. BosiaHoB, P. B. Cepriiuyk, b. B. AxypaH, B. B. KoryT, . 3. laiiceHioK,
B. B. OxoriH, A. B. Kop1Libkum

MeTa po60T1 — niaBULWMTY €PEKTUBHICTb NiKyBaHHS COMITAPHOrO HedponiTiasy LUMSAXOM BU3HAYEHHST ONTUManbHUX YMOB
ans 3actocyBaHHst EYXJ1 abo miHi-MHJ1 y nikyBaHHi kameHiB HUpoK poamipamm 1,0-2,5 cm.

Marepianu Ta MmeToau. 34iiCHNNM NOPIBHAMNBHWIA aHani3 pesynsTaTiB 3aCTOCYBaHHS MarnoiHBa3NBHUX METOAIB MiKyBaHHS
HedpponiTiady y 210 nauieHTis, Aki nikysanucs metogom MiHi-MHJ1 (I rpyna), Ta 190 xBopmx, siki nikyBanucs 3a 4ONOMOrO0
EYXIJ1 (Il rpyna). Y rpyni mini-NHI nepesaxanw nawjeHTy 3 KoHkpemeHTamu noHaa 1,5 cm, a y rpyni EYXJT — i3 koHkpemeH-
Tamu po3mipamm MeHLLe Hix 1,5 cM. KinbkiCTb XBOpUX i3 KOHKpeMeHTamm po3mipamm 1,5-2,0 cm B 060X rpynax ogHakoBa:
BiANoBiaHO 24,3 % i 24,2 % (p > 0,05).

PesynkraTi. BiasHayeHo, Lo edeKTUBHICTb PyiHYBaHHSA KOHKpeMeHTiB nicns 1-4 i 6inble ceancis EYX/1 Byna y 182 na-
uieHTiB (95,8 %). Mpu ubomy 36inbLUEHHS cepeaHbOi LWinbHOCTi kameHis noHa 600 og. HU npusseno 4o 3HmkeHHs (p < 0,001)
edeKTUBHOCTI NepBrHHOro ceaHcy EYXIT npaktiuHo BaBidi. Mpu BukoHaHHi 221 MIMHI, 97,1 % xBopum noTpi6Ho 6yno ogHe
XxipypriuHe BTpy4aHHs. KinbkicTb ycknagHeHb (kpoBoTeua, araka nienoHedputy) y Il rpyni xsopux byna cyTTeBo GinbLuoto,
HiX y | rpyni — BignosigHo 26 (12,3 %) i 45 (14,1 %) (p < 0,05). Ctatyc «stone-free» (30 ogHoOro MicALs) Nicns 3aBepLUEHHS
ceaHciB EYXIT Big3HaueHwin y 62,6 % nauieHTis, Wo 36inbLuye puank po3suTKy peumamsy Hedponitiasy oo 37,4 %. Mpu
nikyBaHHi metogom MIMHI1 cTatyc «stone-free» gocarnyTuity 97,1 % (p < 0,001), a 3acTocosaHa y 2,8 % BuNaAKiB NOBTOPHA
MIMHIT - go 100 %. CepepHi cTauioHapHi nicnsonepawiiHi TepMiHW nikyBaHHs B | rpyni Bynu HWxdi Ha BiAMiHY Bid NavieHTiB
Il rpynn — 3,0 £ 1,51 12,5 + 3,6 BignosiaHo (p < 0,001).

BucHoBku. HaBeaeHwii nopiBHANbHUIA aHania 0cobnmMBOCTEN | pe3ynbTaTiB NMikyBaHHS HeycknagHeHoro Hedponitiady 3a
nonomoroto MIMHJT ta EYXIT cBigunTs, wo MIMHJT — Hankpalmin MeToa nikyBaHHS KOHKPEMEHTIB HAPOK po3mipamu Big 1,0
[0 2,5 cMm i GinbLue.

PaunoHaAbHbIN BbI6OP MaAOWHBa3UBHOTO METOAA A€UEHUS
NPU HEOCAO)KHEHHOM HeppPOAUTHA3E C KOHKpeMeHTaMMK Nouku ot 1,0 A0 2,5 cm

A. U. CaraneBuy, A. C. BoauaHos, P. B. Cepruituyk, b. B. AxypaH, B. B. Koryt, ®. 3. FaliceHtok,
B. B. OxoruH, A. B. Kopuukuii

Llenb paboTbl — NOBbICUTL APHEKTUBHOCTb JIEYEHNSI CONMUTAPHOTO HedponuTMasa nyTeMm onpeaeneHns onTUMarbHbIX
ycnosui ansa npumeHenns YBJ1 unn munn-NHI B neveHun kamHel novek pasmepamm 1,0-2,5 cm.
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Matepuanbi n metoabl. [1poBeAeH CpaBHUTENbHBIN aHaNN3 PE3YNLTaTOB NPUMEHEHUS MANIOMHBA3WBHBLIX METOL0B NEYeHNst
HedponuTthasa y 210 naumeHToB, koTopble newnnmucs metogom MuHK-MHIT (I rpynna) u 190 BonbHbIX, EYEHHbIX C MOMOLLbIO
QYBI (Il rpynna). B rpynne muHu-MNMHJ npeobnaganu nauneHTsl ¢ koHkpemeHnTammn 6onee 1,5 cm, a B rpynne QYBJ1 — ¢
KOHKpeMeHTamu paamepamm MeHee 1,5 cM. KonnyecTso 60mbHbIX € KOHKpeMeHTamu pasmepom 1,5-2,0 cm B 06emnx rpynnax
O[MHAKOBO: COOTBETCTBEHHO 24,3 % 1 24,2 % (p > 0,05).

Pe3ynkratbl. OTMEYEHO, YTO 3PEKTUBHOCTb pa3pyLUeHnst KOHKpeMeHToB nocne 1-4 n 6onee ceaHcos JYBJ1 umena me-
cto y 182 naumeHToB (95,8 %). Mpu aTOM yBENMYEHWE CpeaHei NNOTHOCTU KamHel cabilwe 600 HU npuBeno K CHUXeHMIo
(p < 0,001) achdpekTnBHOCTH NepBHYHOrO ceaHca JYBJ1 npakTnyecky Basoe. Mpu BoinonHernn 221 MMHM 97,1 % 60nbHbIM
noTpeboBanock OAHO OnepaTMBHOE BMELLATENLCTBO. KONMYeCcTBO OCNOXHEHMI (KPOBOTEYEHMe, aTaka nenoHedputa) Bo |l
rpynne 6onbHbIX 6bIN0 HE3HAYUTENBHO BOrbLLE B OTNIMYKE OT | rpynnbl — COOTBETCTBEHHO 26 (12,3 %) n45 (14,1 %) (p < 0,05).
Crartyc «stone-free» (0o ogHoro mecsiLa) nocne 3aBepLueHns ceaHcoB YBJTotmeveH y 62,6 % nauneHToB, 4TO yBENUYMBAET
PUCK pasBUTUS peLManBIPOBaHIS HedpponuTiasa ot 37,4 %. Mpu neverun metogom MINHIT ctatyc «stone-free» goctur 97,1 %
(p<0,001), a npu npumeHernm B 2,8 % cny4vaes noBTopHbIX MIMTHJT— 100 %. CpeaHue cTauyoHapHble NOcrneonepaumoHHbIe
Cpoku neyeHms B | rpynne Obinu HKe B oTnmume ot nauueHTos Il rpynnei—3,0 1,51 12,5 + 3,6 cootBeTcTBEHHO (p < 0,001).

BbiBoApbl. MpuBeaeHHbIN CPAaBHUTENbBHLINA aHaNN3 0COGEHHOCTEN 1 PE3yNLTaTOB NEYEHUSt HEOCTOXHEHHOTO HedponuThasa
¢ nomoLubto MIMHJT 1 QYBJT cenaeTenscTByeT 0 ToM, YTo MINHJT siBnsieTcst Hambonee NPeanoYTUTENBHBIM METOLOM JIeHeHUS!
KOHKpeMeHTOB noyek paamepamu ot 1,0 go 2,5 cm n 6onee.

Over the past 3040 years, significant changes have oc-
curred in the treatment of nephrolithiasis, so if in the 70-80s
the only active method of nephrolithiasis treatment was an
open operation, now such surgeries are very rare (up to
2-3 %), at the very least in leading clinics [1,3-5].

Since the application of extracorporeal shock wave litho-
tripsy (ESWL) and endourological surgeries are widely used,
the treatment of urolithiasis was fundamentally changed.
The development of endoscopic technologies resulted in
an increase in the number of percutaneous interventions for
urolithiasis. Moreover, the technical possibilities of percuta-
neous nephrolithotripsy (PNL) performing with a tendency to
minimize the nephroscopic access size in order to increase
the safety of the operation is observed at the method de-
velopment. The developed methods of mini, ultra-mini and
micro-percutaneous nephrolithotripsy (m-PNL, ultramini-PNL,
micro-PNL) provide high efficiency of kidney stone disease
treatment with minimal risk of complications [5,7,8].

At the same time, the minimal morbidity associated
with the new methods application has made it possible
to significantly improve the compliance of patients with
nephrolithiasis to initiation of therapy in the early stages
of disease. And minimally invasive operations can be
performed repeatedly in recurrent nephrolithiasis without a
significant increase in the risk of renal function impaired or
increased technical difficulties that significantly improves
the prognosis for these patients [5-7].

PNL is recommended for large calculi (more than 2.0
2.5 cm), as well as for the lower calyx calculi 1.0-2.0 cm in
size, ifthere is a low probability of fragments self-detachment
after ESWL, in up-to-date recommendations of the European
Association of Urology, 2017. Technological developments
and the experience accumulation resulted in an expansion
of indications for percutaneous extraction of any density,
location and size calculi, as well as the regular displacement
of remote disintegration due to the low predictability of the me-
thod. That's why, the choice of kidney calculi 1.0 to 2.5 cm
in size treatment option remains contentious issue [2,3,4,9].

Patients and methods

We have carried out a retrospective and prospective com-
parative analysis of 2 basic minimally invasive methods
of nephrolithiasis treatment results in 210 patients, who
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were treated with mPNL (the group I) and 190 patients
treated with ESWL (the group Il) for the period 2012-2017
in the Clinic of Urology of P. L. Shupyk National Medical
Academy of Postgraduate Education (base No. 1 — Kyiv
Regional Hospital, base No. 2 - Kyiv City Hospital No. 6).

mPNL operations were performed for all patients ac-
cording to the standard procedure with X-ray and ultrasound
monitoring, using a mini-nephroscope mini tube from 14 to
21 cm, with an epidural anesthesia. Pneumatic and laser
lithotripsy was used as a contact lithotriptor. The ESWL
was performed for 190 patients according to the standard
procedure with the radiological control and with an intrave-
nous sedation anesthesia.

The purpose of this analysis was to clarify the advan-
tages of this or that method of solitary (single) kidney calculi
1.0to 2.5 cmin size treatment, so patients with complicated
forms of nephrolithiasis haven't been considered. A compari-
son of results of these two methods of treatment was carried
out for such parameters as the number of operations per one
patient, duration of the procedure, number of complications,
degree of calculi removal from kidneys — the stone-free
state. Fever and its duration, postoperative bed-day, post-
operative complications development, and need for addi-
tional interventions were studied in the postoperative period.

The results were assessed regarding the size, number
and location of calculi in the renal cavity system. The size
of the calculus has meant its the largest diameter. Patients
with coral calculi were not included in the study, since our
experience indicates that this contingent of patients requires
combined treatment, including the main treatment method —
percutaneous surgery (mPNL) and auxiliary methods —
ESWL for residual fragments removing and transurethral
surgery (ureteroscopy).

Treatment was considered successful, if it was possible
to achieve the patient’s stone-free state up to 98-100 % or
clinically insignificant residual fragments of not more than
2-4 mm in size presence in the kidney without a struvite
stone composition and bacteriuria.

Statistical data processing was carried out using
the license program package Statistica 6.0 for Windows
(StatSoft Inc., USA) using Student’s t-test for continuous
variables and the chi-square test for categorical variables.
Data were considered reliable by the level of statistical
significance of P < 0.05.
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Table 1. Initial localization and size of calculi in patients treated with mPNL and

ESWL

Characteristic of kidney calculi

mPNL (n = 210) ESWL (n = 190)

abs. % abs. %
Localization
Pelvis 126 60.0 % 93 48.9 %
Group of calices 84 40.0 % 97 51.1%
— upper 16 7.6 % 18 9.5%
—middle 21 10.0 % 25 132 %
— lower 47 224 % 54 284 %
Size
1.0-1.5cm 27 12.8% 112 58.9 %
1.6-2.0 cm 51 24.3 % 46 242 %
21-25cm 132 62.9 % 32 16.8 %

Table 2. Comparative analysis of complications in mPNL and ESWL groups

Index Group of patients
mPNL ESWL
(n=210) (n=190)
Mean drop in hemoglobin
Hb before operation. g/l 140.1+£5.02 141.3+5.56
Hb after operation. g/l 1209+587  139.9+597
Max. temperature rise, %
>38 °C 4.2 21
37-38°C 8.1 12.1
Calculi fragmentation after first operation, % 100.0 44.7*
Implementation of additional minimally invasive interventions, % 43 33.7*
Efficiency of fragment elimination for a period of up to one month, %
1.0-1.5¢cm 100 75.3*
1.6-2.0cm 100 62.3
2.1-25cm 100 45.8*
Stone-free status for a period of up to one month, % 100 62.6%
Average postoperative terms of stay 3015 125+3.6'

*: Significant differences from the mPNL group (P < 0.05);
' indicates significant difference from the mPNL group (P < 0.001).
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Results and discussion

We studied the initial (preoperative) localization and sizes
of kidney calculi in the examined patients of both groups,
the data are presented in Table 1.

The Table 1 shows that patients with calculi greater
than 1.5 cm predominate in the mPNL group, whereas
patients with calculi less than 1.5 cm in sizes predominate
in the ESWL group. At the same time, the relative number
of patients with calculi 1.6-2.0 cm in size in both groups is
approximately the same: 24.3 % and 24.2 %, respectively
(P>0.05).

As is known, that effectiveness of ESWL is inversely
proportional to the calculus density (we have not carried
out ESWL of concrements with a density of more than
1000 HU) and its size [3,5]. This dependence is also noted
in our study, where as a result of the ESWL 190 patients
underwent 420 procedures, an average 2.21 procedures
per one patient.

Thus, when ESWL was performed in 190 patients with
various sizes of calculi, the first session was successful for
85 (44.7 %) patients, while 98 (51.5 %) patients required
2 or more sessions, while it was ineffective for 7 (3.7 %)
patients even after 4-5 sessions of ESWL. So, with calculi
1.0to 1.5 cmin sizes the frequency of repeated ESWL was
47.2 %; with calculi 1.6-2.0 cm in size — 62.4 %; with calculi

2.1-2.5 cm — 81.5 %. At the same time, the final result of
the calculi destruction effectiveness after 4 or more ESWL
sessions took place in 182 patients (95.8 %).

In order to determine dependence of the ESWL proce-
dure effectiveness on kidney calculi, the structural density of
solitary kidneys calculi, for which ESWL had been applied,
was studied. The average number of ESWL sessions (up
to complete fragmentation of the calculus) was 1.33 £ 0.17
sessions for 9 (4.7 %) patients with calcification density of
200-300 HU, 1.42 £ 0.05 sessions for 128 (67.4 %) with
calculi density of 301-600 HU, 2.20 £ 0.14 sessions for 41
(21.6 %) with density of 601-800 HU, and 2.55 + 0.30 for
12 (6.3 £ 1.6 %) with calculi density of 800 HU and more.
Thus, itis noted that an increase in the mean calculi density
above 600 HU caused reduction (P < 0.001) of the primary
ESWL session efficiency almost in twofold.

These data differed among 210 patients treated with
221 mPNL, that was 1.05 operations per patient in average,
where 204 (97.1 %) patients required only one surgical inter-
vention, while two operations, in order to achieve the stone-
free status, were performed only for 6 (2.8 %) patients.

Undoubtedly, the main existing minimally and non-inva-
sive methods of nephrolithiasis treatment (PNL and ESWL)
are confirmed by high efficiency and minimize the need
for open surgical treatment. However, residual calculi
and the level of complications remain a problematic issue
when choosing a particular minimally invasive method and
surgical techniques. [3,4,6].

Based on our observations the number of life-threa-
tening complications (bleeding, attack of pyelonephritis) in
the group of patients treated with ESWL was slightly higher
in contrast to the group of patients after mPNL—26 (12.3 %)
and 45 (14.1 %), (P < 0.05), respectively, see Table 2.

Despite the fact that a slight drop in hemoglobin in
the mPNL group of patients was greater than in the ESWL
group, blood transfusion was necessary in no case of
mPNL performing.

However, there were a number of differences in
the groups with other complications, both during and after
the treatment. Thus, patients of the ESWL group significantly
more often needed in additional minimally invasive inter-
ventions [5,8] which was noted among the groups studied
by us, where regardless the additional stages of ESWL
sessions, the number of interventions was 64 (33.7 %)
manipulations. This indicator was 4.7 % (10 manipulations)
in the mPNL group.

In this case, surgical interventions included hematoma
puncturein 1 (0.5 %) patient after ESWL. Complications that
required drainage for hematomas or urogematomas were
not noted in the group of mPNL. Auxiliary mPNL in connec-
tion with ineffectiveness of ESWL (large calculi presence
in the lower calices group after 3 or more sessions) was
performed in 9 (4.7 %) patients. An auxiliary ESWL was not
performed and repeated mPNL was performed in 6 (2.9 %)
cases in the group of patients with mPNL. In contrast,
the number of repeated sessions reached 230 (an average
of 2.21 per patient) in the group of patients with ESWL.

Ureteroscopy was used in 2 (0.95 + 1.0 %) cases after
mPNLs and in 9 (4.7 %) after ESWL with the purpose of
fragments separation of the stone pathway, while ESWL of
stone pathway was applied directly in the group of patients
after ESWL in 23 (12.1 %) cases. Preliminary (preventive)
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stent application was performed in 18 (9.5 %) patients of
the ESWL group. Patients treated with a preliminary drain-
age in connection with obstructive pyelonephritis were not
studied by us. Consequently, the preliminary (preventive)
drainage aids were not performed for the planned patients
treated with mPNL.

In the postoperative period for calculi fragments ob-
struction removing, the ureteral stent was applied for 4
(2.1 %) patients of the ESWL group and for 1 (0.47 %) of
the mPNL group (P = 0.34).

As noted above, the frequency of successful calculi
destruction also had differences (even after several inter-
ventions) and was recorded at 100 % level in the mPNL
group and 94.2 % in the ESWL group (P < 0.05).

In this case, it is necessary to take into account that
the methods effectiveness is determined not only by the cal-
culus destruction, but also by the elimination of its fragments.
In particular, removal of fragments at mPNL occurs directly
during its performance, and only fragmentation of the calcu-
lus occurs in ESWL performance, and fragments excretion
occurs naturally along the urinary tract [5,9].

It is known that with the increase in the size of kidney
solitary calculus, the effectiveness of ESWL is significantly
reduced as well [4,6]. So we noted that the stone—free status
(for up to one month) took place only in 119 patients that
was 62.6 %, and the remaining patients required further
observation or additional auxiliary procedures, and thus it
increases the risk of nephrolithiasis recurrence from 37.4 %.
So, with kidney calculi size of 1.0-1.5 cm the effectiveness
of fragments elimination (for up to one month) after ESWL
was 75.3 %; with calculi size of 1.6-2.0 cm —62.3 %; with
the size of 2.0-2.5 cm — 45.8 %.

According to some authors’ opinion, this feature is
fundamentally opposite to the results of mPNL [2], even
without combined treatment the effect of complete renal
cavity system cleansing from the calculus fragments (stone-
free status) is the highest. These data are also supported by
our observations, where this parameter when mPNL using
reached 97.1 % (P <0.001), and when repeated mPNL was
applied in 2.8 % of cases — 100 %.

The next important comparative feature of these me-
thods of treatment was the average stationary postoperative
treatment time which was significantly lower in the group
of patients with mPNL in contrast to patients treated with
ESWL-3.0£1.5and 12.5 + 3.6, respectively, (P <0.001).

It should be noted that in the first group of patients
the mean bed-day, as a rule, was standard, nephrostomy
drainage was removed for the next day, and the use of
non-drainage and completely non-drainage mPNL in 26
(12.3) cases permitted to reduce the mean bed-day to
3.0 = 1.5 days, that’s why this situation was significantly
different in the second group of patients treated with
ESWL. Thus, with calculi 1.0-1.5 cm in size the length of
the patient’s stay on the bed after ESWL was 8.9 days; with
calculi 1.6-2.0 cm in size — 15.5; with calculi size of more
than 2.1-2.5 cm — 17.1 days.

Conclusions

1. The presented comparative analysis shows that
ESWL and mPNL demonstrate high efficiency in the treat-
ment of solitary nephrolithiasis with a calculus 1.0to 2.5 cm
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in size. At the same time, following this analysis result, it can
be seen that each of the procedures has its advantages and
disadvantages. Thus, the level of effectiveness is higher,
when using mPNL, and the profile of potential safety is
higher in ESWL, as it is less invasive.

2. mPNL is the most successful and safe procedure
in the treatment of kidney calculi of 1.0 to 2.5 cm in
comparison with ESWL. In turn, ESWL has higher risks
of postoperative complications in the form of calculus
fragments migration and requires for both preventive and
post-operative drainage of the urinary tract. However, these
complications are entirely related to the technical features of
the method. When using ESWL in nephrolithiasis treatment
the determinants of method efficiency and safety, as well
as the post-operative rehabilitation period, are the calculus
size and density.

However, considering these factors, the use of ESWL in
the treatment of kidney calculi 1.0 to 2.5 cm in size should
not be completely rejected, and when choosing a minimally
invasive method for nephrolithiasis treatment, a balanced
approach to the choice of treatment option is necessary in
each specific case which requires further study.
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U npodUAaKTHUECKAs POAb MO3UTPOHHO-3MUCCUOHHOW TOMOrpadum

0. 0. CronapoBa?, 0. B. AymaHckuii?, 0. B. CuHAueHko?, E. A. Eryauna®, A. A. XaHtokoB?

'HalMOHaAbHbIA MHCTUTYT paKa, . Kues, YKpauHa, AOHELKUI HaLMOHAAbHbI MEAULIMHCKUIA YHUBEPCHTET, . AUMaH, YKpauHa,

STY «AHENpPONeTPOBCKas MeAULMHCKas akapemus M3 YkpanHbi», T. AHUMPO

CoeBpemeHHas nyyeas Tepanusi (JTT) ctana 0CHOBOW A5 NOBbILIEHNS 3hPEKTUBHOCTI KOMMIEKCHOTO NEYEHNS U Bbl-
XnBaemocTu 6onbHbIX pakom nerkux (PI). JIT ceitvac ucnonb3yetcs y 6OMbLUMHCTBA TakvX MaLMEHTOB, XOTS Ha4EeXHbIX
KpUTEpUEB, KOTOPbIE MO3BONANM Gbl NPOrHO3MPOBaTh APGEKTUBHOCTL paaroTepanuy, noka He cylliecTayeT. B nocnenHee
BPEMS pacCMaTpMBAETCS 3HAYEHUE MO3UTPOHHO-aMUCCUOHHOW Tomorpadoum (MAT) ans Busyanusauum PIT u koHTpons 3a
pesynsTatamu NeYeHnst, a Takke pagm BbISICHEHUS ONTUMAnbHOrO dhopmara B npouecce nnaHuposanus J1T.

Llenb paboTkl — nccnenoBatb xapaktep OCnoXHeEHUN J1T npu pasHbix BapuaHTax TedeHus P, BblaenuTb dhakTopbl pucka n
OLEHUTb porb NpeaBapuTensHor MAT ¢ hTopaer1aporitoKo30i ANst YMEHbLUEHUS Yucna NOBOYHbIX AECTBUI 0BNyYeHNs.

Matepuanb! u metogbl. Nog HabnopeHnem Haxoguncs 1071 GonbHon PIT B Bo3pacTe ot 24 no 86 ner (B cpeaHem 59 ne),
cpeay KoTopbix 83 % MyxunH 1 17 % xeHLMH. HukTo 13 GonbHbIx no nosoay PJ paHee He npoonepuposaH. Y 79 % obcne-
[0BaHHbIX OTMeuYeHa LeHTpanbHas opma P, y 21 % — nepudeprnyeckas, MENKOKNETOUHbIN MMCTONOMMYECKUA BapuaHT
3abonesaHuns obHapyxeH B 18 % cnyyaes, a HEMENKOKNeTouHbI — B 82 %, IIIA-IV ctagum yctaHoBneHs! y 95 % oT umcna
6onbHbIX. PagumkansHyto JIT Ha nepBuyHyto onyxonb nonyyanu 33 % nauveHToB, nannuaTueHoe obnyyeHue nerkux — 53 %,
nannuaTuBHoe Ha oTaaneHHsle metacTasbl — 14 %. BeigeneHa rpynna us 25 6onbHbix PI1, koTopbiM nnaHmposanue NT ocy-
wecTenanock ¢ nomowbto MNIT/KT (komnbloTepHon Tomorpadum). COOTHOLLEHWE BEPXHEAONEBOW, CpeaHEe0NeBoN, Cpes-
He-BepXHeW, HKHEO0MNEBOWN, CPEAHE-HYDKHEN 1 MeanacTUHaNbHON NoKanmaaummn coctaBuno 7:6:5:4:2:1, HeMenkokneTouHble
dopmbl PIT otmMedanuch y % ot uncna GonbHbIX, 8 MENKOKNETOuHbI — Y ¥4, cooTHoweHue IlIA, [1IB u IV ctaguin 3aboneBaHus
cocrtasuino 4:4:3. Vcnonbaosanu umknotpoH RDS Eclipse RD dupmel Siemens AG (PPI), koMOUHUPOBaHHbI ToMorpac
Biograph 64 TruePoint NMET/KT dwmpmbl Siemens AG (®PT).

Pesynbratbl. Beero konmyecTso Tex nim UHbIx No6ouHbIX Aerictaun J1T yctaHosneHo B 23 % crnyyaes PI1 (y 22 % ot yucna
MYXUMH 1 32 % xeHwwmH). Cpeayn OCHOBHBIX ocroxHeHU JTT obHapyxeHbl (B ybblBatoLeM MOpsiAKE): MUENOAENPECCHS,
NEroyHas rMnepTeHsus, OCTPbIA Ny4eBON MHEBMOHMT, KPOBOXapKaHbe, OCTpasi COCyAMCTas HeAOCTAaTOYHOCTb, y4eBoM
330paruT, OCTPbI KOPOHAPHDBIA CUHAPOM, Ny4eBO (hMOPO3 NeErk1x, OCTPOE HapyLLEHVE MO3TOBOTO KpOBOODpaLLEeHUs!, OTEK
nerkux, TPoMBo3aMBonMs BETBEN NErouHoN apTepun. IHTerparbHbIn XapakTep OCOXHEHW paguoxuMmotepanum PJ1 cesisaH
C npoBefeHneM paaukansHon J1T Ha NepBUYHYIO OMyXOrb W NannMaTMBHOW — Ha OTAaneHHble MeTacTasbl, UMEET NoMoBOW
aumopdmam (nyyvesoit nHeBMOorOpo3, 330charnT, ocTpas cocyamcTas HedoCTaTOMHOCTb, OTEK NErkMX) U onpeaensieTcs
MOLLHOCTbH 0BnyyeHust (pa3BuTie Menoaenpeccum, yyeBoi 33odaruT). VicnonbaoBaHre MeTabonmueckoro n3obpaxeHus
npu NIT/KT no3Bonuno KOHKPeTM3MpoBaTb 0bnacTb 0by4YeHNs 3a CHET BKIKOYEHWS B MUALLEHb NEPUTYMOPO3HON 30HbI. JTO
3Ha4NTeNbLHO MOBbLICUO KaHLUepouuaHoe AencTare J1T y Bcex nauneHToB v obecneumno bonee BbICOKYH BbKMBAEMOCTb
60rbHbIX, NO3BONWIO U3bexaTb Criy4aeB OCTPOro Ny4eBOro MHEBMOHUTA, 330cbaruTa 1 prubpoaa nerkux.

BbiBoAbl. VHTerpasbHblii XxapakTep OCNOXHEHWIA paguoxummuoTepanum P oTMeyaeTcs npakTUYeckn y Kaxaoro YeTeep-
Toro 6onbHoro PJ1, cBa3aH ¢ npoBeaeHnem pagukanbHoi JTT Ha NepBUYHYIO OMyXOrb U NANfMaTMBHOW — Ha OTAANEHHbIE
MeTacTasbl, IMeeT reHaepHbIE 0CODEHHOCTM 1 ONpeaensieTcst MOLLHOCTbI0 0bnyyeHus. MOT/KT obecneynBaeT NoBbILEHE
3hPeKTUBHOCTY Ny4EBOro BO3AENCTBIS NPU YMEHBLUEHWUW €ro BIMSIHWSI HA 300POBbIE TKaHM JIETKOr0, a B UTOTE CHKAETCS
yacrota noboYHbIX NposiBneHni JT.

YcKnapHeHHA npomeHeBoi Tepanii paKy AereHiB i npodiraKkTMUHaA poAb
NO3UTPOHHO-eMiciiHOI ToMorpadii

0. 0. CtonnpoBa, 0. B. AymaHcbkuit, 0. B. CuHAYEHKO, €. A. €ryaiHa, 0. 0. XaHiokoB

CeoeyacHa pauioHanbHa npomeHeBa Tepanis (MT) ctana 0CHOBOK A5t NiABULLEHHS €GDEKTUBHOCTI KOMMIIEKCHOTO MiKyBaHHS Ta
BIKVBaHHS! XBOPUX Ha pak nerexis (PJ1). MT 3apa3 BUKOPUCTOBYETLCA B BirbLUOCTI TaKWX MaLiEHTIB, X04a HaAiHUX KpUTepiiB,
AKi 6 Jany MOXNMBICTL NPOrHo3yBaTh eheKTUBHICTbL padioTepanii, Noku Hemae. OCTaHHIM YacoM PO3rMALAETLCA 3HAYEHHS!
No3UTPOHHO-eMiCiHOI Tomorpadii (NET) gna sisyanisauii P11 koHTponto 3a peaynbratamu MikyBaHHs.

MeTa po60Tm — focnignTv xapakTep ycknagHeHs T npu pisHux BapiaHTax nepebiry PJ1, Buainutu haktopy pusmky Ta oLiHUTY
ponb nonepeaHboi MNET i3 Topaeriaporntoko3oto AN 3MEHLUEHHS KirlbKOCTi NOBIYHMX il ONPOMIHEHHS.

Marepianu Ta metoaum. Mg Harnsigom nepebdysas 1071 xBopwid Ha PIT (24-86 pokis), cepes HUx 83 % 4onoBikiB i 17 % XiHOK.
Hikoro i3 xBopux paHilue He onepyeanu 3 npusogy PI1. Y 79 % obcTexeHux BiasHadeHa LeHTpanbHa dopma PI, y 21 % —
nepudepuyHa; ApiOHOKMITUHHWIA FICTONOrYHMI BapiaHT 3aXBOPIOBaHHS BUSIBNEHNIt Y 18 % BUnaakis, a HEOPIOHOKMITUHHWIA — Y
82 %, IIIA-IV cTagii BcTaHoBneHi B 95 % xBopux. PagukanbHy MT Ha nepBuHHY nyxnuHy otpumysanm 33 % navuieHTis, nania-
TUBHE ONpOMiHeHHs! nereHis — 53 %, naniaTueHe Ha BigaaneHi metactasun — 14 %. Buginunu rpyny 3 25 xsopux Ha PJI1, skum
nnanyBaHHs [T 3aincHioBanocs 3a gonomoroto MET/KT (komn'toTepHoi Tomorpadii). CniBBigHOLLEHHS BEPXHBOA0MBOBOI,
CepeaHbOA0MbOBOI, CEePEnHbO-BEPXHBOI, HKHBOZAOMNBOBOI, CEPEAHBO-HKHBOI Ta MeaiaCTUHANbHOI NoKaniavji CTaHOBMITO
7:6:5:4:2:1, HeppibHoKNiTMHHA hopma P BigaHavanacs y % Big KinbKocTi XBOPUX, @ APIGHOKNITUHHA — Y %4, CMIBBIAHOLEHHS!
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IIA, 1B i IV cTagin 3axBoptoBaHHs cTaHoBuUno 4:4:3. BukopuctoByBanu umknotpoH RDS Eclipse RD cipmm Siemens AG
(®PH) kombiHoBaHui Tomorpad Biograph 64TruePoint MET/KT cipmu Siemens AG (®PH).

Pesynbratu. 3aranom kinbkicte nobivHmx ain NT BcTaHoBneHa y 23 % sunagkie PJ1. Cepen ocHoBHMX ycknagHeHb JTT
BUSIBMNEHI (B NOPSAKY CnagaHHst): Mienoaenpecis, NereHesa rinepTeH3isi, rocTpuii NPOMEHEBUI MHEBMOHIT, KDOBOXapKaHHs,
rocTpa CyauHHa HeJoCTaTHICTb, MPOMEHEBUI €30cDariT, TOCTPUIN KOPOHAPHWIA CUHAPOM, MPOMeHeBwWiA ibpo3 nereis, ro-
CTpe NOpYLLUEHHS MO3KOBOrO KpoBoOobiry, Habpsik nereHis, Tpom6oembonis rinok NereHeBoi apTepii. IHTerpanbHU xapakTep
ycknagHeHb pagioximiotepanii PIT nos’a3aHwi i3 npoBeaeHHAM pagvkanbHoi J1T Ha NepBUHHY NyXMuHY Ta naniaTuBHOI — Ha
BiAaneHi Metactasu, Mae ctateBuin AumopdiaM (MpoMeHeBui NHeBMOGiOPO3, e3odhariT, rocTpa CyanHHa HefoCTaTHICTb,
HabpsIK NereHiB) i BU3Ha4YaeTbCS NOTYXKHICTIO ONPOMIHEHHS (PO3BUTOK Mienogenpecii, N(pomMeHeBuin e3ogariT). BukopuctanHHs
meTaboniyHoro 306paxeHHst npu MET/KT fano MOXIMBICTb KOHKPETM3YBaTH 06NacTb ONPOMIHEHHS! LLSIXOM BKITHOYEHHS B
MiLLEeHb NepUTYMOPO3HOI 30HN. Lie 3HauHO nigBuLLmno kaHuepoumaHy gito MT y BCix NawjieHTiB | 3a6e3ne4mno BULLY BKUBAHICTb
XBOPYX, [arno 3MOry YHVKHYTW BUNaAKIB roCcTPOro NPOMEHEBOro MHEBMOHITY, e3odparity Ta gibpo3y nereHis.

BucHoBKW. IHTerpanbHuin xapaktep ycknaaHeHb pagioximiotepanii PJ1 Big3Ha4aeTbCs NpakTUYHO B KOXHOMO YeTBEPTOro
xBoporo PJ1, nos’a3aHuii i3 npoBegeHHAM pagukanebHoi JIT Ha NnepBUHHY MyxnuHy Ta naniaTMBHOI — Ha BiAaneHi MetacTtasm,
Mage reHfepHi 0cobnMBOCTI Ta BU3HAYAETLCS MOTYXKHICTIO onpoMiHeHHs. MET/KT 3abesnevye nigBuLLEeHHs ePEeKTUBHOCTI
NPOMEHEBOr0 BNAMBY (NPY 3MEHLLIEHHI Ha 300POBI TKAHWHM NETEHIB), @ B MIACYMKY 3HWKYETbCS YacToTa NobiyHMX NposiBiB.

Complications of lung cancer radiation therapy and the preventive role
of positron-emission tomography

0. Yu. Stoliarova, Yu. V. Dumanskyi, O. V. Syniachenko, Ye. D. Yehudina, O. 0. Khaniukov

Timely radiation therapy (RT) has become the basis for increasing the effectiveness of patients with lung cancer (LC) treatment
and survival. RT is currently being used for most of such patients, although there are no reliable criteria to predict the effectiveness
of radiotherapy at the moment. A large number of serious complications of radiation therapy require its improvement. Recently,
the importance of positron emission tomography (PET) for LC visualization and monitoring of treatment results has been
considered, as well as for the elucidation of the optimal format in the process of RT planning.

The purpose of study: to investigate the nature of the RT complications in various options of the LC course, to identify
the risk factors and to assess the role of the preliminary PET with fluoride-dehydroglucose in order to reduce the number of
side effects of irradiation.

Materials and methods. 1071 patients with LC at the ages from 24 to 86 years (mean age 59 years) were observed (83 %
of men and 17 % of women). None of the patients with LC has been previously operated. The central form of LC was noted
in 79 % of the examined, peripheral —in 21 %, small cell histological variant — in 18 % of cases, and non-small cell —in 82 %,
IIIA-1V stages were detected in 95 % of patients’ number. 33 % of patients received radical radiation therapy for the primary
tumor, 53 % — palliative lung irradiation, 14 % - palliative radiotherapy of distant metastases. A group of 25 LC patients was
formed who were RT planned with the help of PET/CT (computed tomography). The ratio of upper lobe, middle lobe, middle
upper, lower lobe, middle lower and mediastinal localization was 7:6:5:4:2:1, non-small cell forms of LC were noted in % of
the patients’ number, and small-cell forms in %4, the ratio of llIA, 11IB and IV disease stages was 4:4:3. The cyclotron “Siemens-
RDS-Eclipse-RD” (Germany), combined tomograph PET/CT “Biograph-64-TruePoint-Siemens” (Germany) were used.

Results. The side effects of radiation therapy were identified in 23 % of LC cases (22 % men and 32 % women). Among the main
complications of LC it has been found (in descending order): myelodepression, pulmonary hypertension, acute radiation pneumonitis,
hemoptysis, acute vascular insufficiency, radiation esophagitis, acute coronary syndrome, pulmonary fibrosis, acute cerebrovascular
accident, pulmonary edema, thromboembolism of the pulmonary artery branches. The integral nature of the radiotherapy
complications is associated with radiotherapy for primary tumor and palliative for distant metastases, has sexual dimorphism
(radiation pneumofibrosis, esophagitis, acute vascular insufficiency, pulmonary edema) and is determined by the irradiation power
(development of myelodepression, radiation esophagitis). The use of a metabolic image in PET/CT allowed us to specify the area of
irradiation by including a peritumorous zone in the target. It has significantly increased the carcinocidal effect of radiation in all patients
and ensured a higher survival rate of patients, avoiding cases of acute radiation pneumonitis, esophagitis and pulmonary fibrosis.

Conclusions. The integral nature of the radiochemotherapy complications in LC is observed practically in every fourth patient
with LC, itis associated with radical RT for the primary tumor and palliative for distant metastases, has gender specific features
and is determined by the irradiation rate. PET/CT provides an increase in the radiation exposure effectiveness with a decrease
in its effects on healthy lung tissue, and as the result the incidence of RT side effects is reduced.

CeoeBpemeHHas pauunoHanbHasa nyvesas Tepanvs (I1T)
cTana OCHOBOW ANS MOBbILIEHUS 3PAPEKTUBHOCTY KOM-
MNEKCHOrO NEeYeHNst N BbhKMBAEMOCTH BOMbHBLIX PakoM
nerkux (PI) [1]. NT ceivac ucnonbayetcs y 6onbLIMHCTBA
TaKuX NaLMeHTOoB [2—4], XOTS HafgeXHbIX KpUTepueB, Ko-
TOpble No3BonsMM 6bl NPOrHO3MpoBaTh 3hEKTUBHOCTD
paguoTepanuu, noka He cylecTyeT [5,6]. [locTatouHo
60rbLLOE YMCIIO Cry4aeB Cepbe3HbIX OCTIOXHEHWI JTT [7-9]
Tpeby'oT COBEPLLEHCTBOBaHUSI METOAOMNONMM NOAXOM0B K
paguoTepaniy aaHHoro 3abonesaHus [10,11].

B nocnenHee Bpemsi paccmMaTpuBaeTcs porb Mo3su-
TPOHHO-3MUCCHOHHOW Tomorpacum (M3T) ans Buaya-
mm3auumn PJ1 1 KOHTpons 3a pesynbratamut nevexns [7],
a TaKkke paZu BbISICHEHWS ONTUManbHOro opmarta B
npouecce nnaHmposanus T [12—14]. Mpwn ucnonbaosaHnm
M3T ¢ dropaervaporntokoson (MAT-"®F-A) npu onpeae-
neHun TakTuky J1T, NOXHOOTPULLATENBHBLIE PE3ynbTaThl
CBOAATCS K MUHUMYMY BCMEACTBUE BKIIOYEHUSI B 30HY
obnyyeHust oGO NoLO3PUTENBHON TKaHK Nerkux. AToT
COBPEMEHHbIA METO UCCNEefoBaHUs B Hallel cTpaHe
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COb3yeTCs OTHOCUTENBHO HefaBHo, a npu PI1 octaeTcs
HeW3y4YeHHbIM.

LleAb pa6otbi

Wccnenosath xapaktep oCroxHeHuid JIT npu pasHbix
BapuaHTax TedeHuns PJ1, BblgenuTb hakTopbl pycka v oLe-
HWTb porib NpeasapuTenbHoi MAT-8F-AI Ans yMeHbLLeHNs
yncna noboYHbIX AENCTBUIA 0BMyYeHus.

Matepuanbl U METOAbI UCCAEAOBAHUA

Mop HabntopeHvem Haxoauncs 1071 GonbHoii Pl B BospacTe
0T 24 po 86 ner (B cpeaHem 59,2 + 0,31 roga), cpeau KoTo-
pbix 82,8 % MyxunH 1 17,2 % XeHLUH. HuKTo 13 6onbHbIX
paHee He BbIn npoonepupoaH no nosogy PJ1. Mopaxexue
BEpXHWX Jonei nerkux yctaHosneHo B 27,0 % cnyyaes,
HWKHUX — B 15,3 %, BEpXHE HIXKHEN nokanmuaawumm crieBa— B
18,7 %, cpenHeit BepxHei — B 25,0 %, cpenHeit HKXHeN — B
1,4 %, cpeaHent gonm — B 3,7 %. MeanacTuHanbHbIN Bapy-
aHT 6onesHn nven mecto y 8,9 % ot umcna GonbHbIX, a 'y
1,2 % MYX4MH QUarHoCTUpOBaHa BEPXYLLEYHas OMyXorb
MaHkocTa—Tobuaca. Y 78,7 % obcnenoBaHHbIX OTMEYEHa
LieHTpanbHas dopwma P, y 21,3 % — nepudbepuyeckas. Men-
KOKMETOYHbIA TMCTONOMYECKWIN BapuaHT 3aboneBanms 06Ha-
pyxeH B 17,6 % cnyJyaes, a HEMENKOKMETOUHbIN — B 82,5 %
(ameHokapumMHOMa, MIOCKOKIETOMHAs M KPYMHOKIETOYHas
KapuuHoma B cooTHoweHum 3:3:1). |A ctapus 3abonesaHns
yctaHoeneHa y 0,3 % ot uncna naupeHnTos, 1B —y 0,6 %,
A=y 1,1 %, 1IB—y 3,3 %, IA-y 35,1 %, llIB -y 23,7 %,
IV -y 36,0 %. CpegHuin nokasatenb anddepeHumaLmm
PN coctaeun 1,19 £ 0,038 6anna, nHTerpanbHoi CTaguit-
HocTn — 5,87 £ 0,032 0. €., MHAEKca TSHKECTH OMyXOrneBoro
npouecca (IWT) —2,85 £ 0,024 o. e., KOTOpbLIN ONpeaensnm
no coopmyne: IWT = In[T + N2+ (SM)3, rae In — necaTnyHbIn
norapucm, T — MexayHapoaHbI nokasatenb xapakrepa
nepBuyHoi onyxonu, N — MexayHapoaHbIil nokasarens Me-
TaCTaTUYECKOrO NOPAXEHNSs PEMVIOHaNbHBIX IMMGaTUYECKNX
y3noB, SM — cymma opraHoB ¢ OTAarneHHbIMW MeTacTazamu.
Mpwn oueHKe pe3ynbTaToB NMEYEHUs NOACHUTbIBA-
nu uHTerpanbHyo MowHocTs JIT (W) no dopmyne:
W=(a+b+c+d):n,rge «a», «b», «c», «d» — cooTBeT-
CTBEHHO KONMNYECTBO 30H 06nyyeHusi B 1, 2, 3 n 4 6anna,
«n» — obLee yncno 3oH 0bnyyeHus. PagukanbHyto T Ha
nepBuyHyto onyxorb (>60 p) nonyyanu 32,8 % ot umcna
6onbHbIx PJ1, nannnatueHoe obnyyexve nerkmx — 52,7 %,
nannuaTuBHOE Ha oTaaneHHble MetacTasbl — 14,6 %.
Bbina BblgeneHa rpynna u3 25 6onbHbIx PJ1, KoTopbIM
nnaHupoBaxme J1T ocyLecTBnsnock ¢ nomobto MAT/KT.
Cpeam atux naumeHToB 6bin10 84,0 % myxunH n 16,0 %
XeHWwmH. COOTHOWEHNE BEPXHEeJONEeBO, cpeaHeaone-
BOW, CpeHe-BEPXHEN, HUKHEL0NEBOW, CpeaHe-HUKXHeNR v
MeauacTUHanbHOM nokanusauum coctasuno 7:6:5:4:2:1,
HeMenKokneTouHble dopmbl PIT oTmevanmes y % ot uncna
60MbHbIX, @ MENKOKIETOUHBINA — Y %4, cooTHOLLeHKe |IA, |IB,
IV, 1A n [lIB cTaguin 3abonesaHust coctaBuno 1:2:3:4:4.
[ns anarHocTuky PJ1vcnonb3oBanu annapartsl Siemens
MULTIX Compact (®PI), Siemens SOMATOM Emotion 6
(PPT), «Philips Gygoscan Intera» (Huaepnanapt), LUKIOTPOH
RDS Eclipse RD, Siemens AG (®PI"), koMbMH1pOBaHHBIN To-
morpad Biograph 64 TruePoint MET/KT, Siemens AG (PPT).
CratucTiyeckast obpaboTka nomnyyeHHbIX pesynsratos
1CCneaoBaHuin NpoBeaeHa C MOMOLLBI KOMMbIOTEPHOO
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BapyaLMOHHOrO, HeMapamMeTPUYECKOTO, KOPPENSILIMOHHOTO,
perpeccuoHHoro, ogHo- (ANOVA) 1 MHoroakTopHoro
(ANOVA/MANOVA) aucnepcroHHoro aHanwaa (nporpammbl
Microsoft Excel u Statistica StatSoft» (CLUA). Ouenvsanm
cpenHvie 3HaveHnst (M), ux ctaHgapTHble owmbku (m) v
oTKIoHeHust (SD), koadpduumeHTsl koppenaumm Kenganna
(t), kpuTepun MHOXeCTBeHHON perpeccum (R), aucnep-
cun BpayHa-®opcaitta (BF) u YunkokcoHa—Pao (WR),
pasnuunit CTetopeHTa (t) u Mak-Hemapa—®uiwepa (c?), a
TakxKe [OCTOBEPHOCTb CTaTUCTUYECKUX Nokasateneit (p).
KpuTnyeckuii ypoBeHb 3Ha4MMOCTY NpU NPOBEPKe CTaTu-
CTMYECKUX TUMOTE3 B JAHHOM MCCNEA0BaHUN NPUHUMAnNK
paBHbiM 0,05.

PesynbTaThl M X 06CY)XAEHHE

Mo pesynbratam MHOrohaKTOPHOrO aHanmaa YWnkokco-
Ha—Pao, Ha vHTerpanbHbIi XapakTep OCMOXHEHWA paamo-
Tepanuu okasblBanu BnusiHue pagukansHas /T Ha nerkvie
(WR =2,39, p=0,003) n nannuatusHas J1T Ha MmeTacTasbl
(WR =1,77, p = 0,039). Bcero Konu4ecTtBo Tex Uim WHbIX
OCTOXHEHUI TepaneBTU4eckux Meponpusatuia PI1yctaHos-
neHo B 23,3 % cnyyaes, npuyem cooteTcTBEHHO Y 21,9 %
OT uncra MyxumH v 31,5 % xeHwwH (c?= 8,52, p = 0,004).
Mo paHHbIM aHanusa bpayHa—®opcaita NoaTBEpPXAEHO
BMWsIHUE Mona 60MbHbIX HA YaCTOTY Pa3BUTUS OCTIOKHEHWI
nevenms (BF = 3,90, p = 0,001).

YacToTa oTaenbHbIX OCHOBHbIX BbISIBIIEHHbIX OCTOXHE-
HuiA JTT okasanack criegytoLlen (B yObIBatoLLEM NOPSAKE):
muenozenpeccus obHapyxeHa B 6,7 % cry4yaes, nerovHas
runepteHans — B 3,3 %, OCTpbIi Ny4eBOW MHEBMOHUT — B
3,2 %, kpoBoxapkaHbe — B 2,2 %, ocTpasi cocyaucras
HEeJOCTaTOMHOCTb U NyyeBol a3oarut — B 2,0 %, 0CTpbIN
KOpOHapHbI cuHapom —B 1,9 %, nyveBoi prubpos nerkmx —
B 1,5 %, 0CTPOE HapyLLEHWE MO3rOBOrO KpOBOOOPAaLLIEH!S —
B 1,4 %, otek nerkux — B 0,7 %, Tpom60ambonus BeTBen
neroyHon aptepum — B 0,5 %. Heobxoanmo oTMeTHTb, YTO
OTeK Nerkux UMen MecTo TOMbKO B rpynne MyX4uH, a no
JaHHbIM aHanusa Mak-Hemapa—-®uwepa octpas cocy-
QVMCTas HeOCTaTOYHOCTb BCTpeYanach B 2,4 pasa valle y
KEHLLMH (c?= 3,94, p = 0,047).

PapukaneHast JIT Ha nerkue okasbiBaeT JOCTOBEp-
HOe BNMsiHWE Ha pa3suTve muenogenpeccun (BF = 9,64,
p = 0,002), ¢ nannuatusHom JIT Ha MeTacTasbl Obinu
CBsi3aHbl MOSIBMEHNE OCTPOr0 KOPOHAPHOTO CUMHAPOMA
(BF = 5,02, p = 0,025) n dopmmpoBaHue oTeka nerkux
(BF=9,89, p=0,001). W oka3blBaeT BNMSIHWE HA pa3BuThe
muenopenpeccumn (BF = 14,49, p < 0,001) n nosisnexne
ny4eBoro a3oparuta (BF = 4,43, p = 0,036), uto Hawwmno
CBOE OTpaxeHue Ha pucyHke 1. Heobxomnmo oTMeTuTb,
yto W oKa3blBaeT BO3AeNCTBME Ha pasBuTMe Muenoae-
npeccun y xeHwwH (BF = 13,28, p < 0,001), Toraa kak B
rpynmne My>4vH — Ha BOSHUKHOBEHME Ny4eBOro a3odharmTa
(BF =6,11,p=0,014).

Y MyX4nH Ha xapakTep ocnoxHeHui JTT Bnusnm hopma
PN (BF = 6,22, p = 0,013), Hanuuue BbINOTHOTO NNeBpuTa
(BF = 3,69, p = 0,048) u nokasarenm IWT (BF = 3,96,
p = 0,041), c KOTOpPbIMM CYLLECTBYET NpsIMast PerpeccuoH-
Has cBssb (R = + 1,99, p = 0,048). HesaBucumo ot nona
60rbHbIX MIMEET MECTO ANCTIEPCUOHHOE BISIHIE HA YNCO
ocnoxHeHnn W nepBrUYHON OnyXomnm Nerkoro (COoTBET-
ctBeHHo BF = 4,82, p = 0,029 n BF = 3,81, p = 0,047).
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muenogenpeccuu. Cnegyet nogYepKkHyTb, YTO K FPO3HbIM
ocnoxHeHusam JIT P oTHocutcs passuTMe Tak Hasbl-
BaeMOro «pagmaumoHHoro nerkoroy [7,8] (4 % cnyvaes
paguaLMOHHOTO MHEBMOHMTA 3aKaHYMBAETCA NeTarnbHbIM
ucxogom [9]). o HaLeMy MHEHMIO, pELLEHME O MPOBEAEHNN
60onbHbIM PITIT fomxHO conpoBOXaaTbCS AVHAMWYECKAM
KOHTPOMNEM COCTOSIHUSA PeCrMpaTopHbIX PYHKLMIA, NOCKOSb-
Ky UmeeTcst 6OMbLUIOI PUCK HACTIOEHWUS! HA OMyXOMeBbIN
MPOLIECC MyNbMOHAMNbHOWM PaANOTOKCUYHOCTH.
Mcnonb3oBaHne MeTabonnyeckoro n3obpaxeHns npu
MIT/KT (puc. 2) no3Bonuno KOHKPETU3NpoBaTb 06nacTb
00nyyeHmns 3a cHeT BKIMKOYEHUS B MULLEHb NEPUTYMOPO3-
HOW 30HbI. OTO 3HAYUTENBHO MOBBLICUO KaHLEPOLMAHOE

Puc. 1. XapakTep A1cnepcroHHbIx cesisen yncna ocnoxHeHnii ¢ W T y GonbHbix P1.

1: Mmenopenpeccus; 2: ny4eBoit 33ocharuT; 3: 0CTpas COCYANCTas HEAOCTATOMHOCTb; 4: Ny4eBO
nHeBMOMBPO3; 5: 0Tek nerkux; 6: HapyLLEHe MO3rOBOro KPOBOOBPALLIEHNST; 7: OCTPbIi KOPOHAPHbIA
CcuHOpoM; 8: TpomBoamBornust BETBEI NerouHomn apTepum; 9: nerodHas runeptenaust; 10: kpoBoxap-
KaHbe; 11: 0CTPbIif Ny4eBON MHEBMOHMUT.
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Puc. 3. CpasHerve 13oGpaxeHuii MAT-8F-II, nonyyeHHbIx 4o (cnesa) v nocne (cnpasa) JIT P11,

Y BornbHbIX C KOCTHBIMU MEeTacTa3aMui NopaxeHue nne-
4eBOW KOCTW W MIeYeBOro CycTaBa OKasbiBaeT AeiicTBre
Ha pasBMTME OCTPOro NMy4eBOro NHEBMOHWTA (COOTBET-
cTBeHHO BF = 12,94, p < 0,001 n BF = 7,69, p = 0,006)
1 OCTPOro KopoHapHoro cuHapoma (BF = 8,25, p = 0,005
n BF = 12,60, p = 0,001), meTactatnyeckne U3MeHeHus
KpecTLa, NoAB3AO0LLHON KOCTU U KPECTLOBO-MOAB3AO0LLHbIX
COUNEHEHUI — Ha BO3HUKHOBEHVE MMENOoAEenpeccui (CooT-
BetctBeHHo BF = 10,78, p = 0,001, BF = 15,59, p < 0,001,
BF = 21,56, p < 0,001). MNosiBneHue ny4yesoro asodaruta
ANCNEPCHOHHO 3aBuceno ot cymmapHoin W (BF = 4,43,
p = 0,036), HO ckazaHHOe Kacanocb TOMbKO MYX4MH
(BF = 6,11, p = 0,014). Kpome Toro, pa3sutue ny4eBoro
330cparuta 3aBuceno ot uHterpansHoro IWT (BF = 4,89,
p =0,027), Hannums NIIOCKOKMNETOUHOM U KPYMHOKIETOHHOM
¢hopm kapumHom (cooTtBeTcTBEHHO BF = 4,06, p = 0,044 1
BF =6,61, p=0,010).

C y4eToM BbINOMHEHHOTO aHanm3a faHHbIX UCCreao-
BaHWs CAenaHbl 3aKIYeHUs, UMEIOLNE NPaKTUYECKYHO
HanpasneHHocTb: 1) nokasatens W >1,3 6anna (>M + SD
Bcex 6OMbHbIX) SBNAETCS HeraTuBHLIM (hakTOpoM hopmm-
poBaHus Ny4eBoro 33oparuTa; 2) osa obnyyenus >79 p
(>M + SD pagukanbHon JT) oTHOCKTCS K (hakTopam pucka

pencteme JT y Bcex naumeHToB (c¢? = 9,25, p = 0,002) n
obecneunno Gonee BLICOKYH) BbKMBAEMOCTb DOMbHbIX
(t=4,88, p<0,001). Ha pucyHke 3 npencraeneHo cpaBHe-
He n3obpaxeHns ucxoaHoi MAT-"®F-AI ¢ KOHTPOMbHLIM
nccnegosaHnem yepes 8 mecsaues nocne J1T. Kak BuaHo,
B cermMeHTe S, MpaBoro Nerkoro onpeaensnnch 3oHa
¢ubpoatenektasa ¢ MeTabonmyecko akTMBHOCTbIO W
BbIPaX€EHHbIE NOCTIy4eBbIE U3MEHEHWS B NapaMeamnacTy-
HarbHbIX OTAENax NeBoro NIErkoro, NOCKONbKy 06ry4eHnto
noABepranuchb 1 MeanacTuHanbHble MMMaTUYEeCKUE yanbl.
Mo paHHBIM ancnepcvoHHoro aHanusa bpayHa—®op-
caliTa v HenapameTpUYECKOro koppensiLoHHoro KeHpanna,
CyLecTByeT npsimasi cBa3b adpdektnaHocTy T npu PIcne-
nonb3oBaHuem MET-®F-O1 (BF =6,22,p=0,015;t=+0,538,
p <0,001). Ha HaLw B3rnsf, BLICOKOKOHOPMHas paguotepa-
NS JOMKHA COMETaTbCS C OOBbEKTVBHON TOMOMETPUYECKON
NOATOTOBKOW, KoTopas 06bIYHO OCYLLECTBNAETCSA C
nomoLpbto KT unm MarHUTHO-pe3oHaHCHOW Tomorpadum.
HeobxoanmocTb MCNonb30BaHNUs 3TUX MOAANbHOCTEN
06bsACHAETCA TeM, YTO BOMBLUMHCTBO 3/10KAYECTBEHHbIX
ONyXOneii Nerkmx reTeporeHHbl Mo cBoew cTpykType [14].
Bnpoyem, ncnonb3oBaHWe CTPYKTYPHbIX METOAOB He
paspeLuaeT Bcex npobrem, KOTopble BIIUSKOT HA TOYHOCTb
onpegeneHns 06bEMOB-MULLIEHEN AN YMEHbLUEHNS Mny-
yeBoro BosaencTsus [15]. Tpebyetcs ncnonb3oBaHne Me-
JVMLMHCKUX TEXHOMOTWIA, KOTOPbIE MO3BONANM Obl NOMyYaTh
(pyHKLMOHANBHbIE M306PaXKEHIS, OLIEHMBALOLLIVE MPOLIECCHI
meTabonunama n nepdysnto B pakoBom ovare [16].
MposeneHrue T nocne npegsaputensHon MNAT-"8F-A
MO3BOMSET CYLUECTBEHHO COKPATUTL YMCIO OCTIOXHEHWN,
B YaCTHOCTW pasBWTUE pagnaLMOHHOMO a3odaruta [17].
Hamu yctaHoBneHo: ecnm Ha hoHe M30nMpOBaHHO Tpaau-
umoHHOW J1T PJT ocTpbIi fiy4eBOW MHEBMOHUT KOHCTATUpPYeT-
csB8 2,9 % cryyaes, KpoBOXapkaHbe W 0CTpasi cocyancTas
HEeoCTaToOMHOCTb — B 2,5 %, Ny4eBo 330harvT 1 0CTPbIN
KOpOHapHbI cHapom — B 2,1 %, nydveBoii ubpoa ner-
knx — B 1,7 %, TO aHanornyHas go3a obnyveHus nocne
MOT-BF-AI He BbI3blBana aTMX NOGOYHbIX 3GHEKTOB, a
yacToTa MUenoAenpPeCccUm U NEro4HoN MMNepTeH3nm B 3TUX
rpynnax 60mnbHbIX JOCTOBEPHO He OTnnYanack.
Mcnonb3oBaHue MO T-ckaHMpoBaHus sensieTcst bonee
3hheKTUBHLIM B MOEHTUUKALIMWN METACTATUYECKIX Y3108
UV B CRy4asix COMETaHMS VX C y4acTkamy atenekTasa, uto
[EMOHCTPUPYET BMUSIHUE 3TOTO METoAA NO AaHHBIM Avcrep-
CVOHHOTO aHanuaa bpayHa—®opcaiita (COOTBETCTBEHHO
BF = 5,03, p = 0,009 v BF = 6,17, p < 0,001). YuntbiBas
TOT (pakT, 4T PJ1 ABNSIETCA reTeporeHHbIM C TOYKW 3peHnst
61ONOrNYeCcKMX XapakTePUCTUK U PaaNOPE3NCTEHTHOCTH,
BaXHa OLIEHKa MeTabonMyeckoro COCTOSIHUSI OMyXosu
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1 UCMONb30BaHKe 3Toro draktopa B NnaHuposaHun J1T,
BbISIBNEHUN pe3uayarbHbIX MEMEHTOB paka yxe nocne
paguoTepanuu, a Takke B KOMMIEKCHOM MPUMEHEHUM
MNOT-"F-AM/KT ans oueHkn adeKTUBHOCTU NEYEHNS U
MOHUTOPUHTa 3TOW KaTEropun NaLMEHTOB.

B 3akntoueHne otmetum, yto JIT PJT Bcerna gormkHa
0TBeYaTb OAHOMY U3 rMaBHbIX TPe6OBAHNIA — BEICOKOMY CO-
OTHOLLIEHHO NOKa3aTens «3pdeKTUBHOCTL/6e30MacHOCTbY
[18]. B atom cBsian Tpebyetcs pa3paboTka HaZeXHbIX
KpUTEPVEB NPOTHO3MPOBAHNS BO3MOXKHBIX OCMOXHEHUI
paauoTepanuu y Takoii kateropum 6onbHbix [19,20]. Tpeby-
€TCS1 COBEPLLEHCTBOBAHWE UHAVBWAYANbHON MEANLMHCKOM
TexHonorun [T PI1, HanpaBneHHOM Ha YMeHbLLEeH1e Y1cna
OCINOXHEHWIA, @ OAHWUM U3 HaNPaBneHWN B 3TOM KOHTEKCTe
MOXET ObITb LUMpOKOe NpumeHeHmne MAT/KT [21].

BbiBoabl

1. iHTerpanbHbIN xapaktep OCROXHEHWA pagyoXMmmo-
Tepanun P otmedaetcs y 23 % ot uucna GonbHbix PJl,
CBSI3aH C npoBefeHneM pagukansHor JTT Ha nepBuYHyio
Onyxorb ¥ NannnaTMBHON — Ha OTAAneHHble MeTacTasbl,
MMEET NOMOBON AMMOPMUM3M (nyy4eBoi NHeBMOGMOPO3,
33ocharnT, oCTpas cocyamcTas HefoCTaTOYHOCTb, OTek
Terkmx) 1 onpeaenseTcs MOLLHOCTb0 0BnyyeHust (passuTue
MUenoaenpeccum, Ny4eBon 330darur).

2. MIT/KT Ha ocHoBaHWW aHann3a MeTabonn4eckoro
1306paxeHs N03BONSIET MPOrHO3MPOBAaTH XapaKTep nocre-
[JytoLLieN paanoTepaniv 1 NOABECTU AHEPTUO U3NTYYEHMS K
Hanbonee yHKLMOHAINBHO-aKTVBHOMY Y4acTKy OnyXomu.

3. N3T-¥F-AI obecneunBaeT noBbleHne dgdek-
TMBHOCTU JTy4EBOTO BO3AEWCTBUSI NMPU YMEHBLLEHWUN €ro
BMWSIHUS Ha 300POBbIE TKAHW NErKOro, @ B UTOre CHIDKaeTes
yacToTa nobouHbIX nposieneHnin J1T u, kak cneactame, Gyaet
YNyyLIaThCs KAYECTBO XU3HU NaLMEHTOB.

MepcnekTUBbI AanbHeWWMX uccnepoBaHuin. [ns
BO3MOXHOrO MPOrHO3u1poBaHus ocnoxHeHuii T PJ1 Heo6-
XOAMMO Y4UTbIBaTb XapaKTep U MOLLHOCTb 06nyyeHus, a
yMeHbLUeHWe Yncna noboYHbIX AENCTBII paauoTepanim
[OMKHO CTPOUTLCS HA VHAMBMAYANbHOM NOAX0AE C YY4ETOM
AaHHbIx 3T, koTopast B komMOuHaumn ¢ KT unu mMarHuT-
HO-PE30HaHCHO ToMorpadueit nokasaHa y Bcex G0mMbHbIX.
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KniHiko-nabopaTopHi acneKTu AiarHOCTUKM Ta AiKyBaHHA

Original research

iHpeKLiMHUX 3arocTpeHb XPOHIYHOro 06CTPYKTUBHOIO 3aXBOPIOBAHHSA

AereHb y neHcioHepiB MiHictepcTBa 060poHM YKpaiHu

H. B. MoneHko?, X. B. Co6koBa?

YKpaiHCcbKa BiliCbKOBO-MEAMUHA akapemisa, M. KiiB, Ykpaita, 2HaLioHaAbHIUI BiiCbKOBO-MEAMUYHUIA KAIHIYHUI LIEHTP «[OAOBHMIA BiliCbKOBWIA

KAIHIUHWMI rocniTanb», M. KuiB, YkpaiHa

XpoHiuHe 06CTPYKTUBHE 3axBOptoBaHHs NnereHb (XO3JT) — ogHa 3 OCHOBHUX NMPUYMH CMEpTi Y CBiTi. [TUTaHHSA Npo ponb aHTu-
HakTepianbHoi Tepanii nig yac 3aroctpenHst XO3/1 TpuBanui yac 3anuiuanoch He 30BCIM BU3HaYeHUM. IMOBIpHO, CydacHa
[iarHocTuKa, KynipyBaHHs Ta npodinakTuka 3arocTpeHb BUXOAATb Ha MepLUNIA NnaH nig Yac BeAeHHst xBoporo Ha XO3/1

MeTa po60oTu — BUBUMTK porb GakTepianbHUX 30yaHWKIB Y BUHMKHEHHI 3arocTpeHHst XO3J1, npoaHaniayBaTy AiarHOCTUYHI Ta
nikyBanbHi 3axoam y XBopux neHcioHepis MOY ans ix onTumisaii.

Matepianu Ta meToau. BukoHanu peTpocnekTnBHUIA aHania 72 ictopiit xsopobu neHcioHepis MOY yonosivoi cTaTi, cepeaHin
Bik sikux cTaHoBwmB 71,1 £ 1,20 poky, 3i cTaxxeM 3aXBOptoBaHHs Y cepeaHsomy 7,85 + 0,51 poky. [1o KOHTPOMNLHOI rpynu BBIALLAN
20 npakT14HO 300poBUX OCID. 115 BUSIBNEHHS €TIONOTIYHOI CTPYKTYpY iHdbeKuiHoro 3arocTpeHHs XO3J1 BukopucToByBanu
[naHi 6akTepionoriYHoro JOCMIMKEHHS MOKPOTUHHS, LLIO BKITKOYANO KiflbKiCHEe BUSIBNIEHHS 30yAHMKA Ta BU3HAYEHHS OO YyT-
NVBOCTI A0 aHTUBaKTepianbHWUX Npenaparis.

Pe3ynkratu. MNig yac 6aktepionoriyHoro gocnigkeHHs otpumaro 30 WwTamiB naToreHHX MikpoopraHiamis. MNposigHrmm 36ya-
HUKamu iHdekuirHoro 3aroctpeHHst XO3J1 y neHcioHepie MOY BusiBunack poguHa Streptococcus (53,3 %): S. pneumoniae,
S. mitis, S. viridans, S. epidermidis i npeacTasHukv poaukn Staphylococcus (16,6 %). Cepen KOHTUHIEHTY XBOPUX BUSIBNIEHO
Aga wramu Ps. Aeruginosa (6,6 %).

BucHoBku. MposigHumm npuinHamm 3aroctpeHb XO3J1y neHcionepis MOY Bynu HanyacTilwe nepeoxonomkeHHs Ta [PBI —
49,9 %, Tinbkn MPBI — 34,3 %, Tinbkv nepeoxonomkeHHs — 15,6 %. Pigwe — isnyHe nepeHanpyxeHHs, AekomneHcauis
CynyTHLOI naronorii. Havacriwe cnoctepiranucs | i Il Tunmn 3aroctperb 3a Anthonisen, ski Busisnsanu B 44,5 % ta 43,0 %
BMNazkiB BignosigHo, Il Tun 3aroctpeHHs —y 12,5 % sunagkis. [lo ocHoBHWx 30yaHukis 3arocTpeHHs XO3J1 36epiratoTb BUCOKY
AKTVBHICTb 3axuLLeHi aviHoneHiumniHu, uedanocnoputu Il nokoniHHS. Y XBOpMX NepLUOi rpynu 3 MikpobionoriyHumM Jochi-
IDKEHHSIM MOKPOTUHHS KiNbKiCTb Nixko-aHiB (7,5 + 0,36) 6yna BiporiaHO MEHLLOH, Hix y xBopux Apyroi rpynn — 11,3 £ 0,46, Ta
LIBMALLE HAacTynana Hopmanisawis KniHiko-nabopaTopHKX NOKa3HMKIB NiCNs NikyBaHHS.

KAuHMKO-AabopaTopHbie acNeKTbl AMAarHOCTUKU U AeUeHUA UHOEKLMOHHBIX 060CTpEHN
XPOHUYECKOro 06CTPYKTUBHOrO 3a60A€BaHUA AETKMX Y NEHCUOHepoB MuHKCTEepCTBa
060pOHbI YKpauHbi

H. B. MoneHko, X. B. CobkoBa

XpoHuyeckoe 0bCcTpyKTMBHOE 3abonesaHnue nerkux (XO3J1) sBnsieTcst ogHOM M3 OCHOBHBIX NPUYMH CMepTH B Mupe. Bonpoc o
ponun aHTbakTepuanbHoi Tepaniu Bo Bpemsi o6ocTpenns X031 gonroe Bpemsi ocTaBasicsi He COBCeM ornpeaeneHHbIM. Be-
POSITHO, COBPEMEHHAs! AMarHoCTKa, KynpoBaHue U npodunakTika 060CTPEHNiA BLIXOAAT Ha NepBbIi NaH Npy BeLeHWM
6onbHoro XO3J1.

Lenb pa6oTtbl — n3yunTb ponb 6akTepuanbHbix Bo3byauTeneit B BO3HUKHOBEHUM 0bocTpeHus XO3J1, npoaHanuanpoBatb
AnarHoctnyeckue 1 nevebHble MeponpusTus y 6ombHbIX neHcoHepos MOY ans nx onTuMusaumm.

Matepuanbl n metogbl. [poBeaeH PETPOCNEKTUBHDIM aHanK3 72 nctopuii 6oneaHn neHcnoHepos MOY Myxckoro nona,
cpenHui Bo3pacT kotopbix coctaensan 71,1 + 1,20 roga, co ctaxem 3abonesanus B cpeaHem 7,85 + 0,51 roga. KoHTponbHy0
rpynny coctaBunu 20 NpakTU4ECKN 300POBbIX ML, [1115 BbISIBMEHUS 3TUONOTMYECKON CTPYKTYPbI MHAEKLMOHHOMO 060CTpe-
Hus XO3J1 ncnonb3oBanuch AaHHble 6akTepronornyeckoro CCnefoBaHns MOKPOTbI, KOTOPOE BKIOYAro KONMYeCTBEHHOe
BbISIBMEHWE BO3DYANTENS 1 €ro YyBCTBUTENBHOCTU K aHTUbakTepuanbHbIM npenapatam.

Pesynkratbl. [py 6akTepronornieckom nccnenoBaHuny Bcero bbino nonyyeHo 30 LUTaMMOB NaTOreHHbIX MUKPOOPraH13MOoB.
BepyLmmn Bo3dyautensmm nHdekumnoHHoro oboctperus XO3JTy neHcroHepoB MOY okasanock cemelictso Streptococcus
(53,3 %): S. pneumoniae, S. mitis, S. viridans, S. epidermidis v npencTasuTenu cemenctaa Staphylococcus (16,6 %). Cpean
BCET0 KOHTWHreHTa BonbHbIX ObINo BhISIBNEHO ABa WTamma Ps. Aeruginosa (6,6 %).

BbiBoabl. Begywmmu npuumnHamu o6octpeHnii XO3M y neHcroHepos MOY 6Gbinu yalue Bcero nepeoxnaxaenus n OPBU —
49,9 %, Tonbko OPBU — 34,3 %, Tonbko nepeoxnaxaeHue — 15,6 %. Pexe — dhuandeckoe nepeHanpsikeHve, 4eKoMNeHcaums
conyTcTytoLLen natonorun. Hanbonee Yacto Habntoganucs | 1 Il Tunsl o6ocTpernii no Anthonisen, KoTopble BCTpeYanich B
44.5 % 1 43,0 % cnyyae cooTBETCTBEHHO, Il TMN 060CcTpeHust BCTpeyancs B 12,5 % crnyyaes. K ocHOBHbIM BO30yanTENaM
o6ocTpeHnst XO3J1 coxpaHsitoT BbICOKYH aKTUBHOCTb 3aLLMLLEHHbIE aMUHOMNEHULMINNHGI, LedanocnopuHsl Il nokonexus.
Y 60nbHbIX NEPBOW rPYNMbl ¢ MAKPOBMONOrMYECKUM UCCNELOBaHNEM MOKPOTBI KOIMYECTBO KOWKo-aHel (7,5 + 0,36) bbino
[OCTOBEPHO MeHblLLe, YeM Y 6onbHbIX BTopon rpynnbl (11,3 £ 0,46), n GbicTpee HacTynana Hopmanusaums KiumHuKo-nabo-
paTopHbIX NoKasaTenem nocne neveHus.
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Clinical and laboratory aspects of diagnosis and treatment
of chronic obstructive pulmonary disease infectious exacerbations
in seniors of the Ministry of Defense of Ukraine

N. V. Popenko, Ja. V. Sobkova

Chronic obstructive pulmonary disease (COPD) is one of the leading causes of death in the world. The question of antibiotic
therapy role during the COPD exacerbation remained for a long time not absolutely certain. It is likely that modern diagnostics,
cupping and prevention of exacerbations come to the fore in patient with COPD care.

Objective — to examine the role of bacterial pathogens in COPD exacerbation development, to analyze diagnostic and
therapeutic measures in Ministry of Defense of Ukraine (MDU) retired patients for the purpose of their optimization.

Materials and methods. A retrospective analysis was carried out of 72 stories of MDU retired men diseases, whose average
age was (71.1 £ 1.20) years with an average length of disease (7.85 + 0.51) years. The control group consisted of 20
practically healthy persons. To reveal the etiological structure of the COPD infectious exacerbation, the data of bacteriological
sputum examination were used, which included the quantitative detection of the pathogen and its sensitivity to antibacterial
drugs.

Results. A total of 30 strains of pathogens were obtained. The leading pathogen of COPD infectious exacerbation of MDU
retired men turned out the Streptococcus family (53.3 %), such as S. pneumoniae, S. mitis, S. viridans, S. epedermidis and
representatives of the Staphylococcus family (16.6 %). Two strains of Ps. Aeruginosa (6.6 %) were found among the entire
patients contingent.

Conclusions. The leading causes of COPD exacerbations in pensioners of MDU mostly were hypothermia and acute viral
respiratory infections — 49.9 %. Only acute viral respiratory infections were in 34.3 % of cases, only hypothermia —in 15.6 %.
Physical overstrain and decompensation of concomitant pathology were less often. The most common the types | and Il
of exacerbations by Anthonisen were observed, which occurred in 44.5 % and 43.0 % of cases, respectively, the Il type
of exacerbations was found in 12.5 % of cases. The protected aminopenicillins and the Ill generation cephalosporins have
remained high activity against the main pathogens of COPD exacerbation. In patients of the first group with microbiological
sputum examination the number of days spent in the hospital (7.5 + 0.36) was significantly less than in patients of the second

group (11.3 + 0.46) and the normalization of clinical and laboratory parameters after treatment was faster.

XpoHiuHe 0BCTpyKTMBHE 3axBoptoBaHHS nereHb (XO3IT)
CbOrOAHI — 0fHa 3 HaCEepPNO3HILLMX MeauKo-CoLianbHUX
npoBriem K y HaLLili KpaiHi, Tak i B yceoMy caiTi. Ii akTyarnb-
HICTb 3yMOBIeHa Hacamnepes Hag3Br4anHO BUCOKUMM Mo-
Ka3H1Kamm NOLLMPEHOCTI, iHBaniaM3aLii Ta CMEepTHOCTI Bif
LIbOr0 3aXBOPOBAHHSI, B OCHOBI SIKUX NEXWUTb HEAOCTATHSA
yBara [0 nutaHb NpodinakTuky (6opoTbou 3 ToTHOHONATIH-
HSIM), HEeBYaCHa JiarHoCTVKa Ta BiACYTHICTb afeKBaTHOro
nikyBaHHsi [1]. 3a gaHnmMm HanbinbLLoro meTaaHanisy Global
burden of COPD, nowwpeticts XO3J1y 3aranbHir nonynsi
B [OPOCIVX CTaHOBWTbL Maiixe 7 %, npu ubomy B 80-95 %
BWNaZKiB 3aXBOPHOBAHHS 3aNMLLAETHLCS He AiarHOCTOBaHNM,
OKpIM HaNTSHKUMX BUNaAKiB [2,3]. 3 iHworo 6oky, nprbnnsHo
y 35-50 % Bunagkie giarHo3 XO3/1 BCTAHOBMOKOTH NOMMIT-
KOBO, 3a3BM4all y MaLlieHTiB, SKi HacnpaBai MaKTb iHLLY
MaTonorito PecrnipaTopHOro TpakTy abo cepLeBo-CyaANHHOT
cuctemu [4,5].

3a ocTaHHi 5 pokiB y BCbOMY CBITi iCTOTHO 36inbLu-
nacb 3axBoptoBaHicTb Ha XO3/T: y yonosikiB — Ha 25 %, y
XiHOK — Ha 61 %, 0cobnnBo B nonynsiuii TX, XTO cTapLuuii
3a 40 pokis [6]. 3pocTae yacToTa Tshkkoro nepebiry Lboro
3aXBOPHOBAHHS, CTIMKOI BTpaTV NpaLe3gaTHoCTi Ta CMepT-
HocTi. Y cTpykTypi cmeptHocTi XO3J1 nocigae yeTBepte
MicLie Y CBITi 11 CTaHOBWTb Maiixe 2,8 MnH ocib [7,8]. 3a
nporHo3amu ¢axisuig, o 2020 poky XO3/1 nocipatume 3
MicLie y CTPYKTYpPi NPUYMH CMepTHOCTI [6,9].

XO3/1-0aHe 3 HalOBTHKIMBILLKX 3aXBOPHOBAHD i3 MO-
rmsgy iHBanigu3avii Ta eKoHOMIYHVMX BUTpaT. YkpaiHa npes-
CTaBrneHa Sk 0Ha 3 KpaiH i3 HaBMLLMM PiBHEM CMEPTHOCTI
BHaCNiQOK natonorii AuxarnbHux Wnsxis cepes YOroBikiB
[10]. 3a ocTaHHi fecATUpIYYS NOKa3HUK CMEPTHOCTI Bif YCiX
xBop0o6 3HU3MBCA Ha 22 %, a Bif CepLeBO-CyAUMHHUX — Ha
23 %, Big XO3/1 nigsuwmecs Ha 28 % [11].

Y eBponencbkux kpaiHax 3aroctpeHHst XO3J1 — ogHa
3 HanyacCTILUMX MPUYMH 3BEPHEHb NALEHTIB N0 MEANYHY
ponomory. [loBegHO: YMM YacTille BUHUKAE 3aroCTPEHHS!
XO3J1, TUM HAXKYOHO € BKMBAHICTb TakuX navieHTiB. IigTeep-
[DKEHHSIM LibOro € ToW hakT, Lo y Maiixe 28 % xBopux, sk
BUMMCANVCS 3i CTaLioHapa 3 MPUBOAY MiKyBaHHS 3arOCTPEHHS
XOB3J1, npoTArom HaCTyMHUX ABOX TVXKHIB MOBTOPHOETHCA 3a-
rocTpeHHst, a 17 % i3 Hux noTpedytoTb MOBTOPHOTO MiKyBaHHS
B yMOBax crauioHapa. Libomy crnpusitoTb HE3BOPOTHI 3MiHW B
AMXanbHUX LWNsiXax, NapeHXiMi NereHb i AuxasnbHuX M's3ax,
Lo xapakTepHi ans nepebiry XO3/1 [12].

CmeprtHicTb nicnsa 3aroctpeHb XO3J1 He Hkya, Hix
nicns iHdapkTy Mmiokapaa. Tak, rocnitanbHa netanbHiCTb
npw 3aroctpenHi XO3J1 ctaHoBuTb y cepeaHbomy 8—11 %,
npw iHdapkTi Miokapaa — 89,4 %; CMepTHICTb NPOTArom
nepLUoro poky nicns rocnitanisavii — 22—43 % T1a 25-38 %
BianoBigHo. BuxueaHictb xBopux Ha XO3/1 3a 5-piyHuin
nepiog crnoctepexeHHs — Tinbkn 20 %, SKIWO B HUX Aia-
THOCTYBanu1cb 3—4 3aroCTPeHHs Ha pik. Y naujeHTiB, ki He
Marnm 3arocTpeHb, BxuBaHicTb 6yna 90 % i GinbLuoto; y
TWX, XTO MaB 3aroCTpeHHs 1-2 pa3u Ha pik, BIXKVUBAHICTb
craHoBwna 60-70 % [13,18].

[nTaHHs nNpo ponb aHTMbakTepianLHoi Tepanii nig Yac
3aroctperHst XO3J1 TpuBanuin Yac 3anuLuanock He 30BCiM
BW3Ha4YeH1M. IMOBIPHO, CyqacHa fiarHoCTVKa, KynipyBaHHs
Ta npodpinakTuka 3aroCTpeHb BUXOAATb Ha NEPLUN NnaH
nig yac BegeHHs xeoporo Ha XO3/1 [21].

MeTa po6otu

Bueunti ponb GakTepianbHUX 30YAHUKIB Y BUHUKHEHHI
3aroCTPEHHS XPOHIYHOTO OBCTPYKTUBHOTO 3aXBOPIOBAHHS
nereHb | NpoaHaniaysaTy AiarHOCTUYHi Ta NikyBarbHi 3axoan
y XxBopux nexcioHepisa MOY ans ix ontumisadii.
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Martepianu i MeToAH AOCAIAYKEHHA

3AiNCHUNM PeTPOCTEKTUBHIIA aHanis 72 icTopiin XBopotu
neHcioHepis MOY yonosivoi ctari BikoM Big 43 4o 88 pokis
(cepepnin Bik—71,1 £ 1,20 poky) 3i CTaXkeM 3aXBOPIOBaHHS!
Big 2 fo 18 pokis (y cepearsomy — 7,85 + 0,51 poky). Bei
BOHU nepebyBanu Ha cTaLioHapHOMY NiKyBaHHi B MynbMO-
HOMoriYHOMY BiaAineHHi HauioHanbHOro BiCbKOBO-Meany-
HOrO KIiHIYHOrO LIeHTPY «OMOBHWA BIiCLKOBUI KITiHIYHWIA
rocnitanb» M. Kuesa B nepioan 2006-2008, 2011-2015 pp.
i3 giarHosom: XO3J1, iHeKLiiiHe 3aroCTpeHHS.

[lns nocarHeHHs NocTaBneHoi METW OLiHIOBanNW:

— cTyniHb TskkocTi XO3JT;

— aHaMHe3 XWTTS NavjieHTIB (NepeHeceHi 3axXBoptoBaH-
HS1, HASIBHICTb CyMyTHBOI MaTonorii);

— pesynbratv nabopaTopHUX Ta iHCTPYMEHTanbHUX
METOIB JOCHIMKEHHS;

— BasucHe Ta eTioTpOMnHe NikyBaHHs.

[JiarHo3 i ctagia XO3J1 BCTaHOBMIOBANUCH 3rigHO 3
KpuTepisMu Ta pekomeHaauismmn Hakady MO3 Ne 555 Big
27 yepBHst 2013 p. «YHihikoBaHWI KNiHIYHWIA NPOTOKON
MEepBUHHOI, BTOPWHHOI (CnewianiaoBaHoi), TPETUHHOI (Bu-
cokocnevianiaoBaHoi) MeanyHoi JONOMOr Ta MeANYHOI
peabinitauii «XpoHi4He 0BCTPYKTUBHE 3aXBOPIOBAHHSA
nereHby. [Insi OTPUMaHHS BipOriHNX CTAaTUCTUMHUX JaHNX
yci xBopi 3 iHdbekuiliHum 3aroctpeHHsm XO3J1 Bynv noginei
Ha 3 rpynu 3anexHo Bia cTyneHs TsikkocTi XO3J1.

Kputepismu BKIIOYEHHS B OCTIimKEHHS nauieHTiB Oyna
HasiBHICTb iHchekuiiHoro 3arocTpeHHs XO3/, Lo Bu3HadeHa
Ha OCHOBI JaHWX KNiHiKW, PEHTrEHIBCLKOrO LOCHIMKEHHS
OTK, chyHKLUii 30BHILLHBOTO AVXaHHS, 3 OLIIHIOBAHHSIM MOKa3-
HUKiB micns npobu 3 BpoHxoaunaTatopamm (piseHs OPB,,
OXKEJi cnisgigHowweHHa OPB /®XET) sa MixHapoaHUMM
cTaHgapTamm SKOCTi Ta PEKOMEHAALISIMU BiTYMHSHUX
B4eHux [15,16]. CynyTHa natonoris BusiBnsnack i Oyna
nigTBepmkera Ha EKT, Exo-KI, ®rAC, nocnimkerHam Y3
HWUPOK i KOHCYIbTALjieo cnewianicTis.

Kputepisimm BUKIO4eHHS icTopili XxBopobu 3 po3bopy
6yna HasiBHICTb KNiHIKO-PEHTTEHONONYHUX O3HaK NereHeBol

Original research

iHehinbTpaLii, aTenekTasy nereHb abo excynaty y nnespans-
Hy MOPOXHUMHY Mg Yac rocnitanisavji.

[ns BUSIBNEHHS! €TIONOrYHOT CTPYKTYPU iHEeKLinHOro
3aroctpeHHs XO3J1 BukopucToByBanu AaHi 6akrepio-
NOFYHOTO JOCNIMKEHHS MOKPOTUHHS, KOTPE BKMOYano
KinbkicHe BUSIBNEHHS 30yaHWKa Ta WOro YyTNnMBICTb 10
aHTnbakTepiansHux npenaparis (Hakas MO3 CPCP Ne 535
Bif 22.04.1985 p.).

OyHKLUi0 30BHiLLHBOrO AnxaHHsa (P3[) y xBopux Ha
XO3J1 gocnigxysanu 3a LONOMOTO0 KOMMHOTEPHOTO Cri-
porpacpiuHoro komnnekcy «Spirolaby» MIR S/N 103047.
BukopucToByBanu Taki nokasHukm ®3[, sk opcosaHa
KUTTEBA EMHICTL fereHb (PXKENT), ODB,, cnisBigHOLEHHS
OOB,/®XEN.

XO3/ | cT. giarHocToBaHo y 18 xBopwx BikoMm Big 43
po 86 pokis, cepenHin Bik — 70,11 + 2,76 poky, cepeaHs
TpuBarnicTb 3axsoproBaHHs — 4,8 £ 0,7 poky; XO3/1 Il cT.
BCTaHOBIEHO 24 xBopuM Big 48 fo 83 pokiB, cepegHin
Bik— 70,04 £ 1,94 poky, ctax 3axeoptoBaHHs — 5,91 £ 0,65
poky; XO3/1 Il cT. BcTaHoBneHo 19 nauieHTam BikoM Bif
58 no 83 pokiB, cepepHin Bik skux ctaHoBuB 74,36 + 1,72
POKyY, CepeaHs TpuanicTb 3axsoptoanHs — 10,68 + 0,82
poky; XO3/ IV ct. cnoctepiranu B 11 xBopux Big 45 o 88
pokiB, cepeaHin Bik— 69,36 + 3,89 poky, cepeaHs TpuBanicTb
3axeoptoBaHHs — 12,09 0,88 poky (mabs. 1). KoHTponbHa
rpyna — 20 NpaKkT14HO 300poBYX OCiD. MopiBHIOBamNbHI rpynm
MaKCVMarbHO iIEHTUYHI 3a BIKOBOH, CTaTEBO CTPYKTYPOHO
Ta coLlianbHO HaNeXHICTo.

Y 60 % xBopux chikCyBanu niABULLEHHS TeMNepaTypm
Tina, Wo B cepenHbomy ctaHosuna (37,8 + 0,08) °C. 3a-
ranbHy cnabkicTb i kaLlenb i3 BUAINEHHSAM CrIM30BO-THIHOTO
MOKPOTWHHS CnocTepirany B ycix xsopux. HanbinbLmin
nemnKoLMTO3 croctepiranu y xsopux apyroi (11,0 + 1,02) x
10%n) i yetsepToi rpyn (12,4 + 0,55) x 10%n).

Yci 72 Bnagky 3aroCTPEHHs! PO3NOZIUINCh MO TUNax
3a Anthonisen [14] TakuM YMHOM: Hal4acTiLLE crnocTepirae-
cs 1 TN 3aroCcTpeHHsl, Wo ctaHoBuB 32 Bunagku (44,5 %);
2 tun ByB y 31 (43,0 %) xBoporo; pigLe cnocTepirany 3
T1n — 9 Bunagkis (12,5 %) (mabn. 2). Mpu | cTyneHi 3axso-

Tabnuus 1. XapaktepucTuka 0CHOBHUX KniHiYHUX cumntomiB XO3/1 y xBopux neHcioHepisa MOY

Moka3HuK, OAUHULI BUMiIpIOBaHHSA 1 rpyna 2 rpyna 3rpyna 4 rpyna
XO3Nlcr. (n=18) XO3MNlicr. (n=24) Xo3n i ct. (n=19) X031 IVer. (n=11)

CepepiHili BiK, poku 702,76 701,94 74+1,71 69+ 3,89
CepepHili nixko-aeHb, Aoba 10,4+ 0,69 10,0 £ 0,81 10,21+0,54 9,09 1,20
CTax 3aXBOPHOBaHHS, POKK 48+0,72 5,910,65 10,7+0,82 12,1+0,88
Crax naniHHs, poku 31,3+4,64 34,4 + 3,05 39,4+ 3,71 375+25
00B,, % 85,6 +1,57* 56,6 + 1,95 40,22 £ 1,49 25,26 +0,70*
OB, /OXEN, % 64,7 £1,33 60,0 2,1 55,11+2,24 38,27 £2,33
IMT, kr/m? 255+0,74 26,4+0,89 25,01+1,32 25,0+ 1,60
eikoumTy, x10%n 10,8+ 0,71 12,1+0,82 9,51+0,78 1341124
LLIOE, mm/rog, 19,6 £ 0,97 19,4 £1,21 20,5+1,28 19,4+0,77

*p<0,05.

Tabnuus 2. MNogin xBopumx 3a TMNamu 3arocTpeHb no Anthonisen
Tunu 3arocTpeHb no Anthonisen 1 TuUn, 2 TUn, 3 1un,
Cragis TsxKocTi nepe6iry X031 n=32 n=31 n=9
XO3MIN =18(25,0 %) 5(27,8 %) 9 (50,0 %) 4(22,2 %)
XO3MIIN =24 (33,3 %) 11 (45,8 %) 12 (50 %) 1(4,5%)
XO3MIIIN =19 (26,4 %) 11(27,9 %) 6 (31,6 %) 2(10,5 %)
XO3MIVN=11(15,3 %) 5 (44,5 %) 4 (36,4 %) 2 (18 %)
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PIOBaHHS NepeBaxac 2 TUM 3aroCTPeHHs!, NoYnHatoum 3 I
CTyneHs! iCTOTHO 3pocTae yacTtka 1 Tuny.

CraTcTyHe onpavoBaHHs MatepianiB fOCTIDKEHHS
30iNCHUNM 3 BUKOpUCTaHHAM nporpam Excel-2007, Statistica
10.0. BiporigHicTb BigMIHHOCTEN CepeaHiX BEMUYMH ANst
HEe3B's13aHMX BUOIPOK OuiHIoBamu 3a kputepisimu CTbto-
[feHTa Ta MaHHa-YiTHi, Ans 3B’s3aHKX — 3a BiAnoBigHUMM
kpuTepiamm CTbloaeHTa Ta BinkokcoHa, B3aeMO3B’130K Mix
03HaKamm — 3a koedillieHTaMm niHilnHoI kopensuii MipcoHa
(r). CTaTUCTUYHY 3HAYYLLICTb PI3HUL MiX NOPIBHIOBANBHAMM
BeNMYMHamu BBaxanu siporigHoto npm p < 0,05.

Pe3yabTaTy Ta ix 06roBopeHHs

BignogigHo go cyvacHux nornsaais 3aroctpeHHs XO3J1 e
TOSIOBHOO PYLLINHOK CUITOK0 MPOrPECYBaHHS LibOr0 3aXBO-
ptoBaHHs1. Came BOHO € OCHOBHOHO MPUYMHOK0 CMEPTHOCTI Ta
inBanigHocti npy XO3J1. 3aroctpenHs XO3/1 TicHo nos’si3a-
Hi 3 NOrIPLLIEHHAM SKOCTi KUTTS XBOPYX | BUHUKHEHHSIM Y HUX
6aratbox yHKLiOHamNbHMX MopyLLeHb. 3Hadylla YacTota
3aroCTpeHb CynpOBOAXYETLCSH MPUCKOPEHWUM MagdiHHAM
(PYHKUT NereHb i NigBULLEHUM PU3MKOM rocnmiTanidauii.
3rigHo 3 HasiBHUMK B HAYKOBIW NiTepaTypi BijOMOCTAMMU,
yacToTa 3arocTpeHb y xBopux i3 XO3J1 moxe iCTOTHO
KOMNMBAaTWCb 3aneXHO Bif CTyneHs GpoHX00BCTpyKLii.
Tak, yacToTa 3arocTpeHb Y XBOPUX i3 CEPEAHLOTSKKUM
nepebirom XO3J1 cTaHoBUTL 2,7, @ B MALEHTIB i3 TSXKKUM
nepebirom — 3,4 Bunagky Ha pik [16]. XO3/1yacto cnisicHye
3 iHLLIMMM 3aXBOPIOBAHHSAMW, SIKi ly>KE NOTipLLYIOTb MPOrHO3.
MoxxnnBo, o o3Haku XO3JT, Taki ik cMcTeMHe 3anarneHHs,
6epyTb y4acTb y PO3BUTKY iHLLIVX 38XBOPIOBAH, | L& AEMOH-
cTpye 38's30k Mixx XO3J1 Ta iHLLOK CynyTHLO NaToNorieo.
Taki pu3ukv cynyTHLOI naTonorii MoxyTb 36inbLUyBaTHCh
Hacnigkamu XO3J1, Hanpuknag, 3MeHLEeHHAM i3nyHoi
aKkTMBHOCTI. HesanexHo Big Toro, un nos’s3aHi XO3J1 i
CyMyTHi 3aXBOPIOBaHHS Mix cOBOt, BEAEHHS NaLlieHTIB i3
XOBJ1 mae Bkmto4aTh ineHTUdIKaLLito Ta NikyBaHHS LMX Cy-
MyTHiX 3aXBOPIOBaHb. BaxsnBeo, L0 CynyTHi 3aXBOPIOBAHHS
3 cMMNTOMamu, KoTpi YacTo acouitotoTbest 3 XO3J1, MoxyTb
OyT HeOoOUiHeHi, Hanpuknaa, cepueBa HeQoCTaTHICTb
i pak nereHb (3aguiwka) abo Aenpecis (BTOMMIOBAHICTD i
3HKEHHS (Pi3n4HOI aKTUBHOCTI) [17].

MpuynHy, siki, 3a gaHUMK icTopiin xBopobu, Mornu
MPU3BECTW [0 BUHWUKHEHHS 3arOCTPEHHS, PO3QINUINCch
TaK: nauientn 3 XO3J1 HaitvacTille noB’'s3yBany po3BUTOK
3aXBOPHOBAHHSI 3 TOCTPUMI PECTIPATOPHUMM BIpYCHAMM 3a-
XBOPOBaHHAMM — 34,72 %, nepeoxonomkeHHaM — 15,27 %,
(i3nYHMM NepeHaBaHTaXXeHHAM | poGOTO0 B HECTIPUATN-
BUX ymoBax — 5,5 %, AekomneHcaui€elo CynyTHbOI natono-

Ta6nuus 3. Kniniko-nabopaTopHi nokasHuku iHekLiiHoro 3aroctpeHHst XO3/1

rii — 5,5 %. Maixe B 40 % Bnagkie He B4ANOCh BU3HAYMTH
MPUYYHY 3arOCTPEHHS.

3aranbHa KinbKicTb CynyTHLOI natonorii, a came 3a-
XBOPIOBaHb CEPLIEBO-CYANHHOI CUCTEMM Cepen YCiX XBOPUX
Ha XO3/1 neHcioHepis MOY craHosuna 65,27 %. Haiva-
CTilLe cepeq CynyTHLOI naTornorii y XBopux 3 iHeKLinHuM
3arocTpeHHam XO3JT He3anexHo Bif CTYMNeHs TSHKKOCTI
BUSIBINSANN iLLEMIYHY XBOPOOY CEpLISi, NiNMEPTOHI4HY XBOPOOY,
XPOHiYHE NereHeBe cepLie, Lo NOA0BXyBano nepebyBaHHs
Ha nikapHaHomy nixky neHcioHepis MOY go 12,03 + 0,6
[o6un. 3 04HaKOBOK YaCTOTO MOLIMPEHi Cepen XBOpPUX
Ha XO3J1 -1V cTyneHs TsHKKOCTI XpoHiYHa xBopoba H1poK
(26,38 %), 3axBoptoBaHHs opraHiB TpaeneHHs (27,77 %),
€HOOKPVHHOT CUCTEMM: LIYKPOBWIA AiabeT, Andy3HNIA TOKCUY-
HWI 306 (22,22 %) — LLO CyTTEBO He BNMHYNIN Ha TEPMiH
nepebyBaHHs Ha nikapHaHomy nixky (9,09 + 1,20 nobw).
Y GinbLwocTi BunaakiB xsopi Ha XO3J1 HesanexHo Bif CTy-
MeHs TSHKKOCTi Manu noeaHaHy naTororito: 3axXBOptoBaHHs!
CepLEeBO-CYANHHOI Ta EHAOKPUHHOI CHCTEM, 3aXBOPIOBAHHS
CepLEeBO-CyNHHOI CUCTEMM Ta HUPOK.

Y 3B'A3KY 3 TWM, LLO TifbkW y 24 XBOPUX MEHCIOHepIB
MOY 3 iHdekuithnm 3aroctpeHHsam XO3J1 nposeneHo
MikpobionoriyHe LOCNIAKEHHS MOKPOTW Ta BUSIBIIEHHS
YyTNMBOCTI NaToreHHoi nopu o aHTMbakTepianbHUX
npenapari, xsopi Ha XO3/1 6ynun noginexi Ha ABi rpynu
(mabn. 3).

Y XBOpUX MepLuoi rpynu 3 MikpobionoriyHum gocni-
IDKEHHSIM MOKPOTWHHS KinbKiCTb nixko-aHiB (7,5 = 0,36)
6yna BiporigHO MEHLLOI0, HiX Y XBOPMX Apyroi rpynu
(11,3 £ 0,46). He cnoctepiranu BiporigHUX BigMIHHOCTEN
NiABULLIEHHS TeMnepaTypu Tina, NenKoumTosy, NiaBULLEHHS
LLIOE y xBopux 1 Ta 2 rpyn. Ckapryt Ha 3aranbHy crabkicTb i
KaLlenb i3 BUAINEHHSIM CrIM30BO-THIIHOMO MOKPOTUHHS Tpa-
MASNMCh 3 0OHAKOBO YacToTok B 060X rpynax. BiporigHo
LUBMALLE HacTaBasia Hopmanisawisi KniHiko-nabopaTopHux
MOKa3HWKIB Micns nikyBaHHA B NauieHTiB i3 Mikpobiono-
riYHUM JOCRIZKEHHSIM, HiX Yy XBOpUX MeHcioHepis MOY
6€e3 MikpobionoriYHoro AOCHIMKEHHS MOKPOTUHHS, SIK-OT:
nemnkouuTosy, Temnepatypu Ta LUOE (mabn. 3).

XBOpi 3 nepLUm TMMOM 3arocTpeHHs 3a Anthonisen Bu-
CyBarny Ckaprit Ha MOCUNEHHS! 3aauLLIKK, 3BinbLUeHHs 06'emMy
Ta CTyNeHs THINHOTO XapakTepy MOKPOTWHHS. MavjieHTn 3
JPYrvIM TUMOM 3aroCTPEHHS Mani ABi KapayHanbHi 03Hakm,
MPUYOMY OZHa 3 HUX — Lie BUZINEHHS! THINHOTO MOKPOTUHHSI.

XBOPpi 3 TPETIM TUMOM 3arOCTPEHHS BUCYBanm CKkapri
Ha Kallerb i3 BUAINEHHAM CIIM30BO-THIHOTO MOKPOTUHHS
Ta Manw sk MiHiMyM OfIHy 3 [104aTKOBMX O3HaK:

$0 — nepeHeceHe BNPOLOBX NONEpPeaHiX 5 AHIB rocTpe
pecnipaTopHe 3aXBOPHOBaHHS;

Moka3HuK, oaMHWLI BUMipHOBaHHSA 1 rpyna 2 rpyna
3 MiKpoGionoriYyHMM AocnimKeHHAM MOKPOTUHHS, 6e3 Mikpo6ionoriyHoro AoCnimKeHHA MOKPOTUHHS,
n=24 n=48
A0 NiKyBaHHSA nicns nikyBaHHA 0 NniKyBaHHS nicns nikyBaHHA
Nixko-AeHb, Aoba 7,5+0,36* 11,3+ 0,46*
Temnepartypa, °C 37,701 36,7 £0,02 37,8+0,1 36,8 £0,02
TNeiikoumTn, x 10%/n 10,7 £0,48 7,65+0,37 11,7+£0,63 8,3+0,25
LLIOE, mm/rog, 19,1 £0,99** 8,04 £ 0,47* 19,9+ 0,59 9,88 0,25
THIRHICTb MOKPOTUHHSA, % 100 % 0% 100 % 0%
BararnbHa cnabkicTb, % 95,8 %** 16,7 % 91,7 %** 14,6 %

*:p<0,05y 1 rpyni nopieHsaHO 3 2 rpynoto; **: p < 0,05 Bcepeauni 1 Ta 2 rpyn 4o Ta nicns nikyBaHHS.
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#1 — HasIBHICTb NMXOMaHKM 6€3 iHLLOT SIBHOT NPUYNHMY;

$2 — NOCUNEHHSA CBUCTAYOTrO AMXaHHS abo KaLlnio;

$3 —30inblUeHHa YacToTu AuxaHHs abo yacToTu
cepLeBmx ckopodeHb Ha 20 % NOPIBHSHO 3 NOYATKOBUMM
MoKasHUKaMu.

Y nepeBaxHOI KiNbKOCTi XBOPUX HE3amnexHo Bif TUmy
3arocTpeHHs 3a Anthonisen Temneparypa Tina konvsanacb
y Mexxax 37-38 °C. Yci xBopi BUCyBanu ckapry Ha BUHWUKHEH-
Hs1 3aranbHoi CnabKoCTi Pi3HOro CTYNeHs BUPaXeHOCTi. Y
MavieHTiB i3 NepLUVM TUMOM 3arocTpeHHs yacTilue (p < 0,05)
crocTepirany TSHKKY 3aAMLLKY MOPIBHSHO 3 XBOPUMY 3 ApY-
TUM i TPETIM TUMaMW 3aroCTpeHHs (mabri. 4).

THiAHWI XapakTep MOKPOTUHHS BiporifHO GyB BupasHi-
wwii npu nepwomy (59,4 %) TUni 3aroCTPEHHS MOPIBHSHO
3 TpeTim (22,2 %). Kalenb MaB AOCTaTHIO BUPaXeEHICTb Y
BCiX XBOPWX HE3aNEXHO Bif, CTYNEHS 3aroCTPeHHs. Y BCiX
BUNaKax Bia3Ha4anoch 30inbLUeHHS KiNlbKOCTi NenKoLUuTiB
KpOBi Ta nigBuLLEeHHs! piBHs LLIOE.

Micns kypcy aHTMbioTVKOTEpanii My OTpUManu perpec
KniHiko-niabopaTopHYX NOKa3HWKIB: 3MEeHLLIEHHS PiBHS neit-
KOLMTIB KPOBI, 3HVDKEHHS TeMnepaTypy Tina, Hopmanisavis
LLIOE y xBopwx i3 nepwwum (8,5 + 0,4) mm/rog, apyrum
(9,2 £ 0,4) mm/rog, Tpetim (10,0 £ 0,9) Mmm/rog TYNamu 3a-
roCTpeHHs (mabii. 5). 3HKeHHS piBHS cnabkocTi, 3aauLLIKK
BiJ TSHKKOI 4O HE3HAYHOI BiROYNMCh B YCiX rpynax XBOpuX.
Y Bcix xBopux Ha XO3J1 cnocTepirany 3HUKHEHHS THIHOMO
MOKPOTUHHS ab0 110ro nepexiz y CraoBe Mg BrfMBOM aH-
TrbakTepianbHoi Tepanii: y nepLuin — (84,4 £ 13,1) %, Apyrin
(74,2 £ 16,0) %, Tperin (55,6 + 38,2) % rpynax XBopwx.

Cepep ycix 3aroctpeHb XO3/1 marixe 80 % MoxHa
po3rmsAaT 8K Taki, Lo HaniMOBIPHILLE MOB'A3aHi 3 iHdek-
Lieto TpaxeobpoHxianbHoro Aepesa. 3a fJaHUMM HayKoBOT
niteparypu, npnbnuaHo 50-60 % BunaakiB iHEKLIHNX
3aroctpeHb XO3J1 Buknukaetbca 6aktepianbHumu, a
30-40 % — BipycHumun 36yaHUKamu. Kpim Toro, yumana
KinbKiCTb Takux NauieHTiB MaloTb BipyCHO-6akTepianbHy
npMpoLy 3aroCTpeHb Liboro 3axBoptoBaHHs [17].

MpoaHanisyBanu faHi pesynsraTis bakTepianbHoro
[OCTIDKEHHS MOKPOTUHHS 3 BU3HAYEeHHSM YyTNMBOCTI 10
aHTUbakTepiansHUX NpenapariB y XBOpKX 3 iHEKLiAHAM
3aroctpeHHsam XO3/1, B pesynbraTi Horo BUSIBIEHO, LLO TiNb-
kvt 24 (33 %) nauieHTam Lie 0bCTexXeHHs NPOBOAMMOCH, a B
48 (67 %) XBOPWX MOKPOTUHHSA He 3abupanocs. i vac 6ak-
TepionoriYHoro LocnigeHHs Bcboro oTpumaro 30 wramis
naToreHHUx MikpoopraHiamis. Cepep B13HaYeHUX 30yaHMKIB
3aroctperHs XO3J1 nepeBaxana poavHa Streptococcus —
BugineHo 16 wramis (53,3 %): S. pneumoniae, S. mitis, S.
viridans, S. epidermidis. Y 5 (16,6 %) Bunagkax BusiBneHi
npencraBHukM poguHn Staphylococcus: S. aureus i S.
saprophyticus. Ha ponto E. coli (6,7 %), Ps. Aeruginosa
(6,7 %), npencrasHuki poauHu Neisseria (6,7 %) npunano
no 2 BuUMaZku BignoBigHoO. TakoX BMAiNeHo no 1 wramy
Acinetobacter spp. (3,3 %), Citrobacter freundii (3,3 %) Ta
H. Influensae (3,3 %).

Y pesynerari BOCRiMKEHHS Yy TIMBOCTI MIKPOOPraHiamis
[0 aHTubakTepianbHUX npenapartiB BUSBMEHO, WO 6inb-
LiCTb MaTOreHiB YyTnmBI 40 R-nakTamHUX aHTUGIOTHKIB,a
AK-0T: 40 amoKcuuumniHy-knaeynaHary (95,8 + 8,5) % Ta
uedanocnopuHis Il nokonitHsa (95,8 + 8,5) %. Biporia-
HO MEHLUIa YyTIMBICTb BU3HAYanachb 40 EPUTPOMILUHY
(75,0 £ 18,3) % NOPIBHAHO 3 3aXWLLEHMMM aMiHOMEHILK-
niHamu Ta yedanocnopuHamu Il nokoniHHs (mabri. 6).
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Tabnuugs 4. KniHiuHa xapakTepucTika XBOpuX 40 NikyBaHHS

MokasHuk, 1 1mn, 21N, 3 Tun,
OAMHWLi BUMipIOBaHHSA n=32 n=31 n=9
Temnepatypa Tina <37 °C, % xBopux 406+ 17,7 355+17,6 44,4 +38,2
Temnepatypa Tina >37 °C <38 °C, % xBopux 59,4+177 6451176 55,6 + 38,2
CnabkicTb, % xBopux
He3HayHa 219+14,9 32,3+171 222+319
nomipHa 469+18,0 484+183 66,7 + 36,2
3HauHa 312+16,7 193%145 11,1+24,1
3aauuka, % XBopux
BiACYTHA 100
HesHayHa 194 +145
cepeHs 437+179 58,1+ 18,1
TSKKA 56,3+17,9* 225+153*
Kawenb, % xBopux 100 100 100
MoKpOTUHHS, % XBOPUX
CINN30BO-THilHE 40,6 £17,7 64,5+ 17,6 778+319
THilHe 59,4 +17,7* 345176 22,2+31,9*
JlerkoumTy KpoBi, x10%n 11,7+0,8 10,705 11,8+1,3
LIOE, mwm/rog 211+£1,2* 18,6 + 0,6 19,8409
*.p, < 0,05y 1 rpyni xgopux BCC nopisHsHO 3 2 rpynoto;
**:p,<0,05y 1 rpyni xgopux BCC nopigHsHo 3 3 rpyroto.
Tabnuug 5. KniHiuHa xapakTepucTika XBopux nicnsi nikyBaHHS
Moka3sHuk, 1 Tun, 2 Tun, 3 1un,
OAWHULI BUMipIOBaHHS n=32 n=31 n=9
Temnepatypa Tina <37 °C, % xsopux 100 % 100 % 100 %
CnabkicTb, % xBopux
BiACYTHS 219+149  350%175 445+38,2
He3HauHa 53,1180 4841183 222+319
nomipHa 25+15,6 16,1+ 13,5 33,3+£36,2
3aauwuka, % XBopux
BiACYTHS 18,8+ 14,1 2581+ 16,0 100
He3HayHa 28,1+16,2 419+18/1
cepeaHs 40,6 £17,7 32,3+17,2
BaXka 125+119
Kawenb, % xBopux 100 100 100
MoKpOTUHHS, % XBOPUX
BiACYTHE 15,6 + 13,1 2581+ 16,0 444 +38,2
Cnu3oBe 84,4+13,1 74,2+ 16,0 55,6 + 38,2
JlerkoumTy KpoBi, x10%n 79+0,34* 8,1+0,3 8,7+0,48*
LLIOE, mm/ron 8,5+0,45 92+04 10,0£0,9

*p < 0,05 B 1 rpyni xBOpUX NOPIBHSHO 3 3 rpynoto.

Tabnuus 6. BuaHaueHHs YyTnMBOCTI MIKpOOPraHiamiB 10 aHTUOaKTepianbHUX npenaparis

AHTUGiOTMK N=24

A6c. %
AmMniLMniH 20 83,3+15,7
AwmokeuupmniH-KnasynaHat 23 95,8 +8,5*
Eputpomiumnn 18 75,0 +18,3*
Lledotakcnum 23 958185
LlecprpiakcoH 23 95,8 +8,5

*: p < 0,05 y amokeuLmniHy-knaBynaHaTy nopiBHAHO 3 ePUTPOMILIMHOM.

OcHOBHOtO Teparnieto XBopux 3 iHekUiH1m 3aro-

ctpenHsm XO3J1 e aHTbakTepianbHi npenapatu, ki
MPU3HAYaK0Th 3 YpaxyBaHHSAM iXHbOI hapMakoguHaMmikv Ta
thapmakoKiHeTUKM, @ TaKOX A0Kas3iB KNiHIYHOT Ta BakTepio-
NoriYHoi eheKTUBHOCTI, L0 OTPUMaHI B paHAOMI30BaHWX,
KOHTPONMbOBaHUX AocnimkeHHsX [19]. binbLuicTb nikapiB y
CBITi BUKOPUCTOBYIOT Lii NikapCbki 3acobu npu Byab-siko-
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Tabnuus 7. EchekTuBHiCTb aHTUBakTepianbHOT Tepanii y XBopux 3 iHdekuiiHm 3arocTpeHHsm XO3J1 6e3 GakTepionoriyHoro AOCHiQKEHHS MOKPOTUHHS

AHTUGIOTHK Temnepatypa °C Temnepatypa °C Temnepatypa °C  lleiikounTtn TevikounTn O®B, 0®B, Nixko-pHi

Ao niKyBaHHA  Ha 3-4 fieHb nicnsa nikyBaHHa  x10%n x10%n 0 NiKyBaHHSA nicns nikyBaHHA

[0 NiKyBaHHA nicna nikyBaHHA
LiedbrpiakcoH 37,7012 36,8 £0,03 36,8+ 0,02 11,7406 83+0,3 544+33 59,3+33 1,205
Amokenumnin-Knasynanar 37,6 + 0,17 36,8 £0,07 36,7+ 0,04 11,1£0,07 86+05 80,132 84,214, 1,4+07
OTOPXIHOMOHN 37,7+£0,12 36,7+0,03 36,6 + 0,02 11,3+0.62 83+0,3 57,6+32 62,5+32 1,2+04
Makponian 37,6+0,12 36,7+0,03 38,7+0,02 11,240,71 84+0,2 57,9+31 625+33 1,1£05
*: p < 0,05y XBOpUX [0 Ta NiCNs NiKyBaHHS!.
my saroctpenHi XO3/1 [20,21]. Takwin npuHLMN, Ha Xanb, Cnucok Aitepatypu
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crpusie ToMy, Lo aHTMbaKTepianbHi npenapaty y noHag,
50 % BunagkiB BUKOPWUCTOBYKOTLCA HEpaLiOHaNbHO, L0
MPW3BOAWTb 10 3POCTaHHS PE3NCTEHTHOCTI GakTepianbHUX
30yaHVIKIB, MiABMLLEHHS YaCTOTM NMOBIYHNX | TOKCUYHUX peak-
Llit, NOJOBXKEHHS TEPMIHY NiKyBaHHS, & Takox 30inbLUeHHS
roro BaptocTi [19]. Pesynbtar nikyBaHHS Npy 3aroCTPeHHi
XOB3J1 3anexuTh Bif, CBOEYACHOMO NPU3HAYEHHS! aHTUbaK-
TepianbHOi Tepanii: YAM paHille Npu3HadYeHa, TM LBKALLE
BinbyBaETbCA PO3PILLEHHS 3aroCTpeHHs [21].

Y pesynbrati LOCTIMKEHHS €PEKTUBHOCTI eMMIPUYHOT
Tepanii y xBopux 3 iHcbexwinH1m 3arocTpeHHsM XO3J1, skum
He BWKOHyBarnv 6akTepionoriyHe AOCHIMKEHHS MOKPOTUHHS,
BWSIBUIIOCh, LLIO HE3ANEXHO Bif MPU3HAYEHOro npenapary
B YCiX XBOPVX CriocTepiranu perpec KriHiko-nabopatopHoi
CUMMTOMATUKW. YXXe Ha TPeTil AeHb NikyBaHHS XBOpi BiA-
3Hayanu nokpaLleHHs CaMoroYyTTS, BiPOTiAHE 3HUKEHHS
TemnepaTypm Tina Ta BUPaXeHOCTi iHTOKCHKaLiiHOro
cuHapomy (mabr. 7).

SHWKEHHS PIBHS NEKOLMTIB O HOPMU Ta NOKPaLLEHHS!
MOKa3HWKiB 30BHILLIHBEOTO AUXaHHS BiAOYock y cepenHboMy
Ha 11 feHb nikyBaHHs.

BucHoBKH

1. 3a gaH1MK PETPOCTIEKTUBHOIO aHani3y, MPOBIAHAMM
npuynHamn 3aroctpeHb XO3J1 y neHcioHepis MOY Hait-
yacTiwe 6ynu nepeoxonomkenHs Ta MPBI — 49,9 % Big
3aranbHoi KinbKOCTi JOCHIAKYBaHOMO KOHTUHIEHTY, Tirbku
PBI — 34,3 %, Tinbkv nepeoxonomkerHs — 15,6 %. Pio-
Lue — hisnyHe NepeHanpy)eHHs, AekoMneHcaLis CynyTHLOT
naTonoril.

2. Hanmyacrilue cepep 06CTexXeHNX XBOpux crocTepira-
mw | [l Tunm 3arocTpeHb 3a Anthonisen, siki Tpannsnmcs y
44.5 % Ta 43,0 % Bunagakis BignosigHo, Il Tun 3arocTpeH-
Ha — B 12,5 % Bunagkis. MNpu | Ta Il cTyneHsx 3axeopto-
BaHHS1 NePEBaXatounM € 2 TUMN 3aroCTPEHHS, MOYMHAKUM 3
Il cTyneHs icToTHO 3pocTae YacTka 1 Tuny.

3. MposigH1Mu 3ByaHMKaMM IHEKLIAHOM 3aroCcTpeH-
Ha XO3J1 y neHcionepis MOY € poanHa Streptococcus
(53,3 %): S. pneumoniae, S. mitis, S. viridans, S.epidermidis
Ta npeacTaBHukn poauHn Staphylococcus (16,6 %). Ce-
peq yCbOro KOHTUHTEHTY XBOPUX BUSIBUANW ABa LUTamMu Ps.
Aeruginosa (6,6 %).

4. [lo ocHoBHUX 36yaHwkiB 3arocTpeHHs XO3J1 36e-
piratoTb BUCOKY aKTUBHICTb 3aXMLLEHI aMiHOMEHILMUMIHK,
uedanocnoputm Il nokoniHHs.

5.'Y xBopwx nepLuoi rpynu 3 mikpobionorivHum gocni-
[PKEHHAM MOKPOTUHHS KinbkicTb nixko-aHiB (7,5 £ 0,36)
Oyna BipOrigHO MEHLLO, HiX Yy XBOPWUX APYroi rpynn —
(11,3 + 0,46) i wenaWwe HactaBana Hopmanisawis KniHi-
k0-nTabopaTopHMX MOKA3HUKIB NICNS NiKyBaHHS.
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Lenb paGOTbI = M3y4eHune BNUAaHUA NNaHOBbIX TMHEKONOMMYeCKNX onepauvnh Ha NHTErpanbHble XapakTepUCTUkn (*)I/I3VI‘-IGCKOI'0,
NCUXONOrM4ecKkoro, 3MOLIMOHaIbHOro, CoumaribHOro U CekCyaribHOro beHKLlMOHVIpOBaHI/Iﬂ KEHLLUH.

Matepuanbi u metoabl. Ka4ecTBo %M13HU 1 CekcyanbHas (yHKLMS nccnenoBanbl y 165 naumeHTok, nepeHecLumnx nnaHoBble
TMHeKomnornyeckvie onepauuy. B 3aBMcMMOCTM OT TNa ONepaTMBHOIO NEYeHUst MaLMEeHTKV pasaeneHsl Ha 6 rpynm: 1 — 20
nauneHToK (BarMHanbHas ructepaktomms 6e3 npotokona GbICTPOro Xupyprudeckoro BocctaHosmnenus (FTS), 2 — 23 naun-
eHTKV (abpoMuHanbHas ructepakTomus 6e3 FTS), 3 rpynna — 54 naumeHTkun (nanapockonmyeckue onepaumm Ha npuaaTkax
matku 6e3 FTS), 4 rpynna — 21 6onbHas (BarvHanbHas ructepaktomusi ¢ FTS), 5 rpynna — 20 nauueHTok (abooMuHanbHas
ructepaktomus ¢ FTS), 6 rpynna — 27 naumeHToK (nanapockonmyeckue onepaumv Ha npugatkax matkv ¢ FTS). Ans oueHkn
Ka4ecTBa XW3HU UCMONb30Bann KOPOTKYH Bepcuto onpocHuka SF-36. OnpocHuk paspabotaH B MHcTUTyTe 3goposbst CLUA
(aBTOp — J. E. Ware) n conepxut 36 nyHkToB. OHW CrpynnnpoBaHbl Tak, YTO OTpaxaroT 8 pasnnyHbIX cdep, CBA3AHHbIX CO
3A0poBbeM. PesynbTaThl M0 KaxaoW LuKarne npeacTaeneHs! B Buae 6annbHov ouerkm (o1 1 go 100): 6onee Bbicokas OLeHka
COOTBETCTBYET Ny4LLEMy Ka4eCTBY XM3HW. [Nns OLieHKM CekcyanbHOM yHKLMM MPOBEAEHO aHKETUPOBAHME C UCTONb30BaHNEM
VHIEKCa XeHCKoW cekcyanbHon dyHkumm (FSFI). OnpocHuk BkmtodaeT 19 MyHKTOB, MO3BOMSIOLLMX OLEHUTb OCOBEHHOCTM
XenaHws, Bo30yxaeHus, NoMOprKaLmnio, opra3Mm, JOCTVXKEHWE CEKCyarnbHOrO YOAOBNETBOPEHNS, HanMune AucrnapeyHuu.
MuHuManbHbIn 6ann — 2, MakcumanbHbIn — 36. STanbl aHKETUPOBaHKS: 4O ONepaLMy 1 Yepe3 Tpu Mecsua.

Pesynkrartbl. Y 60nbHbIX 40 M NOCHE NanapockonMyeckux onepauuii Ha npugatkax Matkv 6e3 FTS u ¢ FTS cpegHue 3HaveHus
MHOEKCa XEeHCKOW cekcyanbHOM yHKLMM Bbiny JOCTOBEPHO BbILLE NOCIE onepaumun 1 Nnpubnkanuch K MakcumansHoMy
3HaveHmo 36. Utak, nyTeM aHKeTMpoBaHMs [0 1 Yepe3 3 MecsiLia yCTaHOBIEHO, YTO NOKA3aTeNu, XapakTepuaytoLLye KayecTBo
XN3HM (pr3nyeckasn 1 KU3HEHHAs aKTUBHOCTb, COLMAanbHOE 1 poneBoe (hyHKLIMOHMPOBaHME, 3MOLIMOHABHOE U NCUXUYeckoe
3[0pOBbE) Y NALMEHTOK BCEX PYNM 3HAYUTENbHO ynyyLumMnnck. CyLlecTBEeHHbI BKNaa B CyMMapHbIN nokasatens dusnye-
CKOTrO KOMMOHEHTa 3[0POBbsS BHEC NOKa3aTenb UHTEHCMBHOCTL Gonn (BP), KoTopbIi BO BCex rpynnax yBenuumeancs B 2—3
pasa no CPaBHEHUIO C COOTBETCTBYHOLLMMM JOONEPALMOHHBIMU 3Ha4eHUsIMU. [1py cpaBHEHUU OQHOTUNHBIX onepauuii ¢ FTS
1 6e3 FTS ycTaHoBMeHO, YTO Yepe3 3 Mecsla nocne BarvHasrbHbIX TMCTEPIKTOMUIA 1 OnepaLmMin Ha npuaaTkax MaTkum Cym-
MapHblii nokasaTenb h13N4eCKoro KOMMOHEHTa 3OPOBbS AOCTOBEPHO BhiLLE B rpynnax ¢ FTS. B rpynne 6omnbHbIX, KOTOPbIM
BbINOMHANN abAOMUHANbBHYIO MMCTEPIKTOMUIO, CYMMapHbIN nokasaTenb M3NYECKOro KOMMOHEHTA 300POBbS JOCTOBEPHO
He M3MEHSANCS, @ CyMMapHbIl nokasaTerb NCUMXONOrMYeCKoro KOMMOHEHTa 340POBbs BO3pacTan CyLeCTBEHHO Y BOMbHbIX,
KOTOPbIM MPUMEHNNN MYNETUMOAANBHBIN MOAX0A BEAEHMS nocrieonepaLmoHHoro nepuoaa. CexcyanbHas dyHKLUS Y KEHLLMH
yepes 3 mecsua nocne abaomuHansHoM ructepaktomum (FTS) 1 nanapockonuyecknx onepaumii Ha npugatkax matkm ¢ FTS
1 6e3 FTS noBblLwanucs 4OCTOBEPHO. He HaliaeHo 4OCTOBEPHBIX OTINYMIA nokasatenst FSFI y eHLWMH nocne BarnHanbHbIX
TUCTEPIKTOMUIA. DTOT (haKT MOXHO OBBSCHUTB BO3PACTOM NMaLMEHTOK, KOTOPbIE HAXOAUNCh B MeHonays3e.

BbiBoAbl. Y naumeHTOK BCex rpynn Yepes Tpu Mecsua nocrne onepaTyBHOrO BMeLLaTeNbCTBa nokasarenu (uanyeckoro
MCUXNYECKOTO KOMMOHEHTOB 340POBbS Yy4Lanuehb. Y NauMeHTOK, ONepUpOBaHHbIX C UCMOMNb30BaHMEM MYMLTUMOAATbHON
ctpatervu FTS, yepes Tpu mecsiia nocne onepaumm Hanbonee CyLLeCTBEHHOE NOBbILLEHNE (PU3NYECKOrO KOMNOHEHTA 30~
POBbS YCTAHOBMEHO B rpynne BraranuLHon rmetepakTomun. CyLueCTBEHHbIX Pasnnymnin B CEKCyarbHOM (YHKLMM XEHLLMH
He BbISIBMIEHO B OTAANEHHbIA NOCneonepaumoHHbIi Nepuo Nocne BarvHanbHbIX rMcTepakToMuin. Mocne abaoMuHanbHbIX
ructepaktomuin ¢ FTS Habniogany 4OCTOBEPHOE YIyuLLEeHNe UHAEKCA KEHCKON CekcyanbHOM yHkumm Ha 27,2 %. Mocne
onepauui Ha npuaatkax matku 6e3 FTS n ¢ FTS nHaekc xxeHCcKomn cekcyarnbHOM yHKLIMM NOBLILLANCS B CPEAHEM COOTBET-
CTBeHHO Ha 11,6 1 12,8 %.

AKicTb XXUTTA Ta ceKcyaAbHa QYHKLA B XKIHOK,
AKUX ONepoBaHO Ha OpraHax penpoAyKTUBHOI CUCTEMU

0. C. Nawkya

MeTa pob0oTH — BUBYEHHS BMNUBY NI@HOBUX MHEKOMOTYHUX ONepaLiin Ha iHTerpanbHi XapakTepucTUKkM Ghidu4HOro, NCKUXomno-
riYHOro, eMOLINHOrO, CoLjianibHOro Ta CeKCyanbHOM0 QyYHKLOHYBaHHS XIHOK.

Matepianu Ta MeToau. SKICTb XUTTA Ta cekcyanbHa yHKLUIS 4ocnimKeHi y 165 nauieHTok, siki nepeHecn NnaHoBi riHeko-
norivHi onepauii. 3anexHo Big TUMy onepaTMBHOIO NikyBaHHS NaLieHToK noginunu Ha 6 rpyn: 1 — 20 nauieHToK (BariHanbHa
ricrepektomisi 6e3 FTS), 2 — 23 nauieHTkn (aboomiHaneHa rictepektomis 6e3 FTS), 3 rpyna — 54 nauieHTku (nanapockoniyHi
onepaLuii Ha npuaatkax matkv 6e3 FTS), 4 — 21 xBopa (BariHanbHa rictepektomis 3 FTS), 5 rpyna — 20 navieHTok (abgomiHanb-
Ha rictepekTomis 3 FTS) 6 rpyna — 27 nauieHTok (nanapockoniyHi onepadii Ha npugatkax matkv 3 FTS). [Ins ouiHoBaHHS
AKOCTI XMTTS BUKOPVCTOBYBANN KOPOTKY BepcCito onuTyBanbHuka SF-36. OnuTyBanbHUK po3pobneHnii B IHCTUTYTI 300poB’s
CLUA (aBtop — J. E. Ware) Ta mictutb 36 nyHkTiB. BOHM 3rpynoBaHi Tak, Lo BigduearoTb 8 pisHux cdep, Lo NoB's3aHi 3i
300pOB’'IM. Pe3ynbTaTi 3a KOXHOH LLKanow HaBefeHi y Burnaai 6ansHoi ouiHku (Big 1 o 100): BUWa ouiHka Bignosigae
KpalLLiit sikocTi XWTTS. [nst OUiHIOBaHHS CekCyanbHOI PyHKLUT 3LiCHANN aHKETYBaHHS 3 BUKOPWUCTAHHSAM iHOEKCY JXIHOYOi
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cekcyanbHoi yHkuii (FSFI). OnutyBanbHUK Britodae 19 NyHKTIB, WO AatoTb MOXMMBICTb OLIHATK 0COBNMBOCTI BaxaHHs,
30ymKeHHs, nomMbpuKaLlii, opraam, AOCATHEHHS CEKCyanbHOro 3aA0BOMNEHHS, HasBHICTb AicnapeyHii. MiHiMansHuii 6an — 2,
MakcumanbHuii — 36. ETanu aHkeTyBaHHsI: 4o onepalii Ta Yepes Tpu Micsi.

PesynbraTi. Y XBOpUX 4O Ta MIiCns NanapockoniyHMxX onepavin Ha npuaatkax matkv 6e3 FTS i 3 FTS cepenHi 3HaYeHHs!
iHOeKcy XiHoYOoi cekcyanbHOi hyHKLT By BiporiaHO BULLWMM Nicns onepauii Ta Habnvkanucs 4o MakcUMarnbHOro 3Ha4eHHs
36. OTxe, LWNAXOM aHKeTyBaHHA 0 Ta Yepe3 3 MicsLyi BCTAHOBNEHO: MOKA3HWKY, LLIO XapaKTepu3yroTb SKICTb XUTTS (isnyHa
Ta XKUTTEBA aKTUBHICTb, CoLjanbHe Ta pornboBe (PYHKLIOHYBaHHS, eMOLIiiHe Ta NCKXiYHe 3A0POB’A) B MALEHTOK YCiX rpyn,
iCTOTHO NoMiNWKMnMCh, TOBTO KIHLEBWIA pe3ynbTaT OnepaTUBHYX BTPYYaHb AOCATHYTUNA. ICTOTHIIA BHECOK Y CyMapHMIA MOKa3HMK
hi3MYHOr0 KOMNOHEHTA 300POB’A 3pPOBNEHUI NOKA3HUKOM IHTEHCUBHICTb 6omio (BP), sk B ycix rpynax 36inbLuyBaBcs y 2—3
pasv NOpiBHSHO 3 BiAMOBIAHUMM LOONEPaLiiHNMI 3Ha4eHHsIMM. [TOpiBHIOKYM OfHOTUMNHI onepalii 3 FTS i 6e3 FTS, BcTaHo-
BUNK, L0 Yepe3 3 Micsui nicns BariHanbHUX ricTepeKToOMIli Ta onepaLin Ha NpuaaTkax MaTku CyMapHUA MOKa3HUK (isnyHOro
KOMMOHeHTa 300poB’s ByB BiporigHo BULWMM y rpynax i3 FTS. Y rpyni XBopux, sikM BUKOHyBanv abgomiHanbHy ricTepekTomito,
CyMapHWI NMoKasHYK (isnyHOro KOMMNOHEHTa 340POB’A BIPOriAHO He 3MiHIOBABCA, TOAI K CyMapHUIA MOKa3HKK NCUXOMNOrYHOMO
KOMMOHEHTa 3[0POB’st 3pOCTaB ICTOTHO Y XBOPUX, SIKMM 3aCTOCyBany MynsTUMOZanbHUIA Miaxid BEAEHHs nicnsonepaLinHoro
nepiony. CekcyanbHa yHKLis B >KiHOK Yepes 3 micaui nicns abgomiHanbHoi rictepektomii (FTS) i nanapockoniyHux onepadin
Ha npupatkax Matku 3 FTS i 6e3 FTS 3pocTana BiporigHo. He 3HaiZeHo BiporigHux BigMiHHOCTeN nokasHuka FSFI B xiHOK,
AKUM BUKOHaHI BariHanbHi rictepektomii. Lien hakt MoxHa NosiCHUTM BiKOM naLlieHToK, siki nepebyeany B MeHonayai.

BucHoBKW. Y naujieHTok ycix rpyn yepes Tpy MicsaLi nicns onepaTuBHOrO BTPYYaHHS NOKa3HUKL (Di3MYHOrO Ta NCUXIYHOrO
KOMMOHEHTIB 300POB’St NONINLLYBanMCh. Y NaLiEHTOK, sSiki ONepoBaHi 3 BUKOPUCTaHHAIM MynsTUMOZanbHoi cTpaterii FTS, ve-
pes Tpy MicsiLi nicns onepawii HaNiCTOTHILLE NiABULLEHHS (i3YHOTO KOMMOHEHTA 340POB’St BCTAHOBMEHO Y rpyni BariHanbHoI
ricTepekToMii. 3HauyLLMX BiGMIHHOCTEN y CekcyanbHOI (hyHKLIT KiHOK He BUSIBNIEHO Y BindaneHuii nicnsionepauiiHmin nepiog,
nicns BariHanbHWX rictepekTomin. Micns abgomiHanbHoi rictepekTomii 3 FTS cnocTepirany BiporigHe noniniueHHs iHaekey
XIHOYOI cekcyanbHoi dyHKUii Ha 27,2 %. [Micns onepauin Ha npuaatkax matku 6e3 FTS i 3 FTS iHgeKc XiHo4OT cekcyanbHoT
chyHKUIT nigBuLLYyBaBCS B cepeaHboMy BignosigHo Ha 11,6 Ta 12,8 %.

Quality of life and sexual function of women operated on reproductive system organs (lj(ey wortlis=
ise quality,
0. S. Lashkul sexual health,

FTS, hysterectomy,
Aim - to study the effect of planned gynecological operations on the integral characteristics of physical, psychological,  |aparoscopy, uterine

emotional, social and sexual functioning of women. appan dages,
Materials and methods. Quality of life and sexual function were studied in 165 patients who underwent planned gynecological pogtoc?erative
period..

operations. Depending on the type of surgical treatment patients were divided into 6 groups: the 1st group — 20 patients (vaginal
hysterectomy without FTS), the 2nd group — 23 patients (abdominal hysterectomy without FTS), the 3rd group — 54 patients
(laparoscopic operations on the uterine appendages without FTS), the 4th group — 21 patients (vaginal hysterectomy with ~ Zaporozhye

FTS), the 5th group — 20 patients (abdominal hysterectomy with FTS), the 6th group — 27 patients (laparoscopic operations 2'":::;’32'5(;:;:'::3_81
on the uterine appendages with FTS). To assess the quality of life a short version of the SF-36 questionnaire was used. The

questionnaire was developed at the US Institute of Health, author J. E. Ware, and contains 36 items. They are grouped so

that they reflect 8 different aspects related to health. The results for each scale are presented in a point scale (from 1 to 100),

where a higher score corresponds to a better quality of life. To assess the sexual function a questionnaire was conducted

using the female sexual function index (FSFI). The questionnaire includes 19 items that provide of characteristics of desire,

excitement, lubrication, orgasm, getting sexual satisfaction and dyspareunia presence assessment. The minimum score is 2,

the maximum is 36. Stages of the questionnaire: before the operation and three months after the operation.

Results. In patients before and after laparoscopic surgery on uterine appendages without FTS and with FTS, the mean values
of the female sexual function index were significantly higher after surgery and reached the maximum value of 36.

So, by questionnaire before and after 3 months it has been found that the indicators characterizing the quality of life (physical
and vital activity, social and role functioning, emotional and mental health) in patients of all groups significantly improved, so
the final result of surgical interventions was achieved. A significant contribution to the health physical component overall index
was made by the index of pain intensity (BP), which in all groups increased by 2—-3 times in comparison with the corresponding
preoperative values. When comparing the similar operations with FTS and without FTS, it has been revealed that 3 months after
vaginal hysterectomies and operations on the uterine appendages the health physical component total index was significantly
higher in groups with FTS. In the group of patients who underwent abdominal hysterectomy, the physical component of health
total score did not change significantly, whereas the psychological component of health total index increased significantly in
patients who had been treated with a multimodal approach for maintaining the postoperative period. Sexual function in women
3 months after abdominal hysterectomy (FTS) and laparoscopic operations on the uterine appendages with FTS and without
FTS increased significantly. There were no significant differences in FSFI in women who underwent vaginal hysterectomy.
This fact can be explained by the age of patients who were in menopause.

Conclusions. Indicators of physical and mental health components improved in patients of all groups three months after
surgery. In patients operated by using the multimodal FTS strategy the most significant increase of health physical component
was identified in the group of vaginal hysterectomy three months after the operation. There were no significant differences in
the sexual function of women in the long-term postoperative period after vaginal hysterectomies. After abdominal hysterectomy
with FTS a significant improvement of the female sexual function index was observed by 27.2 %. After operations on the
uterine appendages without FTS and with FTS the index of female sexual function increased on average by 11.6 % and
12.8 %, respectively.
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OpurnHanbHble UCCAEAOBAHUA

Pa3BuTne coBpemeHHOW MeanLWHbI HanpaBreHo Ha
ynyyLleHne KayecTBa XW3HU MPpU OCTPbIX U XPOHUYECKNX
6onesHsx. B nocnegHve rogbl LWMPOKO BHEAPSIOTCA Ma-
NOVHBA3WBHbIE METOAVKM ONepaTUBHOTO neveHns [1,2].

KauyecTBO XM3HM — WHTerpanbHas xapakTepuctuka
(p1314ecKoro, NCMXONOrNYECKOro, SMOLIMOHAIBHOTO U CO-
LanbHOro (PYHKLIMOHNPOBAHWS 6OMbHON, OCHOBaHHas Ha
ee CybbeKTUBHOM BOCTIpUSITUN. [OBbILLIEHWE Ka4ecTBa Xu3-
HW ABNSETCA KOHEYHOW LIENb0 XMPYPruieckoro NedeHms.
3abonesanws, CBA3aHHbIE C HApYLLIEHUAMY B CEKCYarbHON
chepe KeHLLUMHbI, CHUXAIOT Ka4yecTBO XW3HU. YKeHckas
ceKcyarnbHas AUCPYHKLMSA Kak COCTOsIHME, BO3HUKatOLLEe
rnocrie onepawuii Ha opraHax noroBom cdepbl, He NomyyaeT
[OIKHOIO BHUMaHWS. PaboT, KacatoLLmXCs OLeHKW kayecTea
XM3HW U CeKcyanbHOW (YHKLWW Nocne onepaTuBHOMO
NeYeHmns Ha opraHax penpogyKTUBHOM CUCTEMBI C MpUMe-
Hennem Fast Track Surgery (FTS) — mynstumogansHom
nporpaMMbl, KOTOpas CnocoBCTBYET COKPALLIEHNIO CPOKOB
peabunuTaLmm, CHIKEHNIO 3aTpaT Ha fleveHne, B COBpe-
MEHHOW Hay4HOM nuTepaTtype Mano [3,4].

Lleanb pa6otbi

/3yumnTb BNMSHUS NNaHOBbIX MMHEKOMOTMYECKX onepaLmii
Ha UHTerparibHble XapakTepucTUkW (hn3n4ecKoro, NCUXono-
M4eCKOro, 3MOLIMOHANBHOTO, COLIMANBHOTO U CEKCYarbHOro
(DYHKLIMOHMPOBaHWS! KEHLLMH.

Matepuanbl U METOAbI UCCAEAOBAHUA

KayecTBo W3HM 1 cekcyarnbHas (yHKLMS UccrenoBaHbl
y 165 nauMeHTOK, NEPEHECLLNX NNaHOBbIE TMHEKONOrYe-
Ckvie onepaumun. B 3aBucMMOCTM OT Tvna onepaTuBHOMO
NeYeHns NauMeHTKM pasgeneHsl Ha 6 rpynn: 1 rpynna —
20 naumeHToK (BaruHanbHas rmctepaktomus 6e3 FTS), 2
rpynna — 23 nauneHTkM (aboomMuHarnbHas rMcTepaKToMus
6e3 FTS), 3 rpynna — 54 nauneHTku (nanapockonuyeckme

Ta6nuua 1. CpegHuin BO3pacT NaLUeHToK

onepauuu Ha npuaatkax matku 6e3 FTS), 4 rpynna — 21
6onbHas (BarnHanbHas ¢ FTS), 5 rpynna — 20 nauneHTok
(abpomuHanbHas ructepaktomus ¢ FTS) 6 rpynna — 27
nauueHToK (nanapockonuyeckne onepauuu Ha npupar-
kax maTku ¢ FTS). B mabnuye 1 npuBeneH Bospact
nNavLyeHToK.

[nst OLeHKM Ka4eCTBa KU3HM UCMOMNb30BasM KOPOTKYO
Bepcuio BonpocHuka SF-36. BonpocHuk paspabotaH B
WHctutyte 3gopoebs CLUA (astop J. E. Ware) n cogep-
KuT 36 nyHkToB. OHKM CrpynnupoBaHbl Takum 06pasom,
4TO OTpaxatoT 8 pasnuyHbIx cep, CBA3aHHbIX CO 370-
poBbeM. PesynbraThl M0 KaXaoi Likane npeacTaBneHb
B Buae 6annbHou oueHkm (o1 1 go 100): Gonee Bbicokas
OLieHKa COOTBETCTBYET MyyLLeMy KaqecTBy xm3Hu [6]. [ins
OLIEHKN CeKcyarnbHOW (YHKLMM NPOBELEHO aHKETMPOBa-
HWe C UCMONb30BaHNEM UHIEKCA XEHCKON CeKCyasbHOM
yHkumm (FSFI). BonpocHuk BkntodaeT 19 myHKTOB, Mo3-
BOMSAIOLMX OLEHUTb 0COBEHHOCTW XenaHns, Bo3byxae-
HWS, NIOMBpUKaLMIo, opra3m, JOCTKEHUE CeKCyarbHOro
YOOBNETBOPEHUS!, Hanu4ve aycnapeyHun. MuHuMansHbIn
6ann — 2, makcumanbHbid — 36 [5,6]. OTanbl aHKeTUpo-
BaHUs: [0 onepauun n yepes Tpu Mecsua. Pesynerarsl
obpabotaHbl ¢ MCMOMNb30BaHNEM MakeTa CTaTCTUHECKOro
aHanu3a nporpammel Microsoft Excel 2013. [JoctoBepHocTb
pasnuunii — p < 0,05 no cpaBHEHWO C NokasaTensmu
[0 onepauuu.

PesynbTatbl U X 06Cy)XAEHHE

B mabnuue 2 npuBeneHbl foonepauyioHHble U vepes 3
MecsLa nokasarenu rn4eckoro KOMMOHeHTa 300POBbS
y naumeHTok 1, 2 1 3 rpynn, onepupoBaHHbIx 6e3 FTS.

[Mokasatenu manyeckoro 1 poneBoro yHKLMOHNPO-
BaHWsi, IHTEHCMBHOCTL 601K, 0BLLEe COCTOSIHME 300POBbS
¥ CyMMapHbIii nmokasatenb (hU3nN4eckoro KOMMOHEHTa
300pOBbS 4OCTOBEPHO Bo3pocnu. Hambonee 3Haunmo
CHW3WNACch MHTEHCUBHOCTL Gonu.

Mokasatenb BaruHanbHas ructepakromus 6es FTS BaruHanbHas ructepakromus ¢ FTS p

Bospacr, net 55,79+ 2,63 56,05 + 2,84 >0,05
Jlanapockonuyeckas onepauys Ha npupatkax matkv 6e3 FTS  Jlanapockonuyeckast onepauyst Ha npuaatkax matku ¢ FTS

Bospacr, net 30,91+0,90 29,23 +1,55 >0,05
A6LoMUHanbHas rnctepaktomust 6e3 FTS A6pomuHanbHas rctepaktomus ¢ FTS

Bospacr, net 4759 +214 43,84 +2,58 >0,05

Tabnuua 2. MokasaTenu r3n4eckoro KOMNOHEHTa 300pOBbsi B rpynnax 6e3 FTS

Mokasatenu

PF (cpuanyeckoe dyHKLMOHMPOBaHHE)

RP (ponesoe thyHKLMOHMPOBaHWE)

BP (uHTeHcuBHOCTb Bomnn)

GH (obLLee cocTosiHe 300pOBbS)

PCS (cymmapHbii nokasarenb h13n4eckoro KOMNoHeHTa

3710pOBbSl)

Jtan CpepHue 3HayeHun (B 6annax)
1 rpynna (n = 20) 2 rpynna (n = 23) 3 rpynna (n = 54)

[o onepauun 542+56 58,6+4,3 856+ 1,1
Yepes 3 mec. 853 +5,3* 76,8 + 3,0 959 +0,5¢
[lo onepaLym 19,7465 159+4,2 462+35
Yepes 3 mec. 96,0+2,1* 65,9 +4,2* 89,6 +1,8*
[o onepauum 48,1+48 271+2,6 44119
Yepes 3 mec. 97,8+0,7* 76,6 £4,8* 96,2 +1,1*
[o onepauun 38,8138 30,1+4,1 50,3+1,9
Yepes 3 mec. 772+29* 50,3 +3,7* 80,3+ 14"
o onepavym 384+21 349+13 431+07
Yepes 3 mec. 545+1,3* 48,1+1,6* 55,6 +0,4*

*: BOCTOBEPHOCTb pasnuunii p < 0,05 no cpaBHEHWIO C Noka3aTensmm 4o onepawui.
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B mabnuue 3 npveegeHsl joonepaumoHHble 1 Yepes
3 mecsua nokasatenu McyUXonormieckoro KOMMOHEHTA
300pOBbS Y nauueHTok 1, 2 1 3 rpynn, onepupoBaHHbIX
6e3 FTS.

[NokasaTenu X13HEHHON aKTUBHOCTY, COLMAnbHOrO 1
pONEeBOro (hyHKLIMOHMPOBAHWMS NCUXMYECKOTO 340POBLS 1
CyMMapHbIii NMokasaTerb NCUXONorNYeckoro KOMMOHEHTA
300pOBbS JOCTOBEPHO BO3POCHN.

B mabnuye 4 npueeaeHbl [OONepaLOHHbIE 1 Yepes 3
MecsiLia NokasaTenu nan4eckoro KOMMOHEHTA 3[0POBbS Y
naumeHTok 4, 5 1 6 rpynn, onepuposaHHbIX ¢ FTS.

MokasaTtenu huan4eckoro n poneBoro yHKLYOHMPO-
BaHWS, IHTEHCMBHOCTL 60MK, 0BLLEE COCTOsIHWE 300POBLA
1 CyMMapHblii nokasatenb (hU3NYEeCcKoro KOMMOHEHTa
300pOBbS AOCTOBEPHO Bo3pocnu. Hambonee 3Haunmo
CHW3MNAch MHTEHCUBHOCTbL Gonu.

B mabnuye 5 npuseneHbl f4OONEpaLMOHHbIE W Ye-
pe3 3 mecsua nokasartenu rU3M4eckoro KOMMOHEHTA

Original research

300pOBbS Y NaumeHTok 4, 5 1 6 rpynn, onepupoBaHHbIX
cFTS.

[Mokasatenu XW3HEeHHOW aKTUBHOCTH, COLMArbHOrO 1
pOneBoro hyHKLMOHUPOBAHUS MCUXNYECKOTO 3,0POBLS U
CyMMapHbIii NokasaTerb NCUXONornyeckoro KOMMOHEeHTa
300POBbS JOCTOBEPHO BO3POCTIN.

B mabnuyax 6-8 npvBeaeHbl pesynsrathl CpaBHU-
TENbHON OLEHKN CyMMapHbIX nokasartenen gmanyeckoro
1 MCVXOMOrNYECKOrO KOMMOHEHTOB MO TVMaMm onepauui ¢
FTS n 6e3 FTS.

®r3nyecknii KOMNOHEHT 300POBbA JOCTOBEPHO MOBbI-
Lwarcs yepes 3 Mecsua nocre onepauym Ha 13,5 %. Menxo-
TOMAYECKVIA KOMIMOHEHT 3[0POBbSI IOCTOBEPHO HE UBMEHSIICS.

®U3NYECKNIA KOMMOHEHT 340POBbSA LOCTOBEPHO He
“3MeHsncs Yepes 3 mecsua nocne onepauuu. Memxono-
TUYECKWIA KOMMOHEHT 340POBbS JOCTOBEPHO MOBbILLANCS
Ha 26,1 %.

ocne onepauwit Ha npuagaTkax MaTku y GOMbHbIX,

Ta6nuua 3. NokasaTenu ncMxonornyeckoro 30opoBbs B rpynnax 6e3 FTS

Mokasatenu Jran CpepHue 3HayeHus (B 6annax)
1 rpynna (n = 20) 2rpynna (n =23) 3 rpynna (n = 54)
VT (v3HeHHas aKTUBHOCTb) [o onepauum 273+2,8 252+23 28,7+1,3
Yepes 3 mec. 753 +£2,9* 48,2 +2,0* 66,1 £1,6*
SF (coumanbHoe thyHKLMOHNpOBaHie) [o onepauun 40,0+ 3,1 46,4 +37 63,315
Yepes 3 mec. 94,6 +2,1* 83,7+28* 96,3+0,9*
RE (ponesoe yHKLMOHMPOBaHME, [o onepauun 316+6,0 227+34 55,3+4,9
00yCroBneHHOe 3MOLMOHAMBHBIM COCTOSIHUEM) Uepes 3 mec. 982+ 18 57,6 +4 5" 918422
MH (ncuxuyeckoe 300poBbe) [o onepauum 28,8+3,1 324+21 478+14
Yepes 3 mec. 749 +2,4* 55,5+2,2* 80,1+£1,3*
MCS (cymMmmapHBbIif NCUXOMOTMYECKUA KOMMOHEHT 3[A0POBbS) [o onepauum 28,7+21 29609 358+0,7
Yepes 3 mec. 53,6+0,8* 41,7+1,0 55,5+0,6*

Ta6nuua 4. MNokasatenu uanyeckoro KOMMNOHeHTa 300poBbA B rpynnax ¢ FTS

Mokasatenu Oran CpepHue 3HayeHus (B 6annax)
4 rpynna (n=21) 5 rpynna (n = 20) 6 rpynna (n =27)

PF (chuanyeckoe dhyHKLMOHMPOBaHHE) [o onepauun 422+52 66,3+4,4 852+1,3
Yepes 3 mec. 93,8+24* 83,7+3,9* 97,9+0,6*

RP (ponesoe yHKLMOHMPOBaHKE ) [o onepauun 8,7+33 444+63 615+32
Yepes 3 mec. 98,7+ 1,2* 77,6 £6,9* 99,1+0,1*

BP (MHTEeHcBHOCTL Born) [o onepauum 432+26 31,528 40,5£2,1
Yepes 3 mec. 80,3+24* 84,5+29" 99,4 £0,6*

GH (obLee cocTosiHWe 3[0pOBbS) [o onepauum 318+28 346+35 353+1,6
Yepes 3 mec. 80,3 +24* 743+21* 84,3+2,1*

PCS (cymmapHbii nokasatenb h1ani4eckoro KOMNOHEHTa 340POBbS) [o onepauun 344+12 389+15 429+06
Yepes 3 mec. 61,9+0,6* 49,91+ 15" 57,4+0,3*

Tabnuua 5. MokasaTenu NCKUXornornieckoro 3nopoBbst B rpynnax ¢ FTS
Mokasatenu Jtan CpepHue 3HaueHus (B 6annax)

4 rpynna 5 rpynna 6 rpynna

VT (M3HEeHHas aKTMBHOCTb) [lo onepauun 202+1,1 184+15 215+16
Yepes 3 mec. 815+2,3* 60,1+2,3* 65,4 +1,4*

SF (coumanbHoe thyHKLMOHMpOBaHMe) [o onepauun 25122 478+42 546+14
Yepes 3 mec. 951+ 1,5* 89,3+2,8* 98,6 + 0,8*

RE (poneBoe thyHKLMOHNPOBaHHe, [lo onepauuu 13345 45,6+6,3 84,6+33
06yCrnoBneHHoe 3MOLMOHAMNBHBIM COCTOSIHUEM) Uepes 3 mec. 983+1,7 89,5+ 4.4 99,8+0,1*

MH (ncuxuyeckoe 300poBbE) [lo onepauuu 29,6+1,3 324+18 440116
Yepes 3 mec. 80,0 £2,0* 789+2,1* 80,5+ 1,2*

MCS (cymmapHbIit NCUXONOTMYECKU KOMMOHEHT 3A0POBbS) [lo onepauun 258+0,7 30,1+1,1 36,6 0,6
Yepes 3 mec. 51,7+0,7* 52,6 +£0,9* 54,1+0,8*
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Tabnuua 6. CymmapHble nokasatenu u3n4eckoro U Ncuxonoruiyeckoro
KOMMOHEHTOB 3[J0POBbS MOCIE BaruHasbHbIX MUCTEPIKTOMMUIA

Mokasatenb ran BarnHanbHas ructepakromus p

6e3 FTS cFTS

(n=20) (n=21)
PCS (cymmapHbii duandeckmit [o onepauun 38,4 +2,1 344+1.2 >0,05
KOMTNOHEHT 310POBbS) 3 Mecsua 54512 61906 <0,001
MCS (cymmapHblit ncuxonorndeckuin [lo onepauun 28,7 +2,1 258+0,7 >0,05
KOMNOHEHT 310POBLS) 3 mecsua 53608 51,7£07 >0,05

Tabnuua 7. Cymmaprle nokasarenn cbmsmqecr(oro 1 NCnUXonorn4yeckoro
KOMMOHEHTOB 3[10P0OBbA MOCHE rTMCTEPIKTOMUN

Mokasartenb ran TuctepakTomus p
6e3 FTS cFTS
(n=23) (n=20)
PCS (cymmapHbIit dpuandeckuit [o onepaumn  34,9+1,3 389+15 >0,05
KOMMOHEHT 310D0BLA) 3 Mecsia 48,116 499415 >0,05
MCS (cymmapHblit ncuxonorndeckuii lo onepaunn 29,6 +0,9 30,111 >0,05
KOMIOHEHT 310D0BbS) 3mecaua  41,7£1,0 52,61+09 <0,001

Ta6bnuua 8. Cymmaprle nokasatenu Usn4eckoro 1 NCUxonormnieckoro
KOMMOHEHTOB 340POBbLA MOCE ONepaLyii Ha NpuaaTkax MaTku

MokasaTtenb dran Onepauuu Ha NnpuaaTKax MaTku p
6e3 FTS cFTS
(n =54) (n=27)
PCS (cymmapHbii dhuandeckuii [o onepaummn 43,1 +0,7 429+06 >0,05
KOMNOHEHT 3A0POBLS) 3 mecsua 55604 57,4+03 <0,05
MCS (cymmapHblit ncuxonorndeckuii lo onepaunn 35,8 £ 0,7 36,6+0,6 >0,05
KOMNOHEHT 3A0POBLS) 3 MecsLa 555+ 0,6 54,108 >0,05

Tabnuua 9. VHOEeKC KEHCKo cekcyanbHoW yHKLMM NOCTe BarvHanbHoM
TMCTEPIKTOMUM C Nanapockonuyeckoii nogaepxkon 6e3 FTS nc FTS

Mokasatenb BarmHanbHas rucTepaKTOMUS
C NanapocKon14yeckomn noanepxKon

BaruHanbHas FMCTEeP3IKTOMUA
c nanapocxonuqecxoﬁ I'IOFUIep)KKOﬁ

6e3 FTS,n=19 cFTS,n=20
FSFI [o onepaumn  TMocne p [o onepaumm  Mocne p
onepaumn onepawmu
9,35+2,21 1,16+£2,54  >0,05 9,24+223 11,59+283  >0,05

Tabnuua 10. ViHAEKC KEHCKoW CekcyanbHON PYHKLMM nocne rmctepaktommmn 6es
FTSucFTS

Mokasatenb lucTepakTomms 6e3 FTS, ctepakTomus ¢ FTS,

n=22 n=19
FSFI [o onepaumn  TMocne p [o onepaummn  TMocne p
onepauun onepawmu
16,02+2,03 20,09+265 >0,05 1927+221 2452+259  <0,01

Ta6bnuua 11. ViHpekc xeHcKom cekcyanbHOW dyHKLMW Nocrne nanapoCcKonuyeckux
onepaumi Ha npuaatkax matku 6e3 FTS nc FTS

Mokasatenb Jlanapockonuyeckue onepaumm
Ha npupaTtkax MaTku

Ianapockonuyeckue onepauum
Ha npupaarkax matku ¢ FTS,

6e3 FTS,n=53 n=26
FSFI [o onepaumu  Mocne p [o onepaum  Mocne p
onepauuu onepaumu
29,44+041  34,19+254  <0,001 2520+1,16  32,29+1,20  <0,01
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onepupoBaHHbIx nanapockonuyecku ¢ FTS, Ha 10,2 %
BO3pacTan CyMMapHbIiA nokasatenb (r3nieckoro KoMno-
HeHTa 370pOBbS.

B mabnuyax 9-11 npuBeaeHbl 3Ha4YeHUss UHAEKCa
JXEHCKOW cekcyanbHon yHkumn (FSFI) go onepauum v
cnycTst 3 Mecsia nocre onepawuy.

Y BonbHbIX A0 M NOCMe BarMHamnbHOM rMCTePIKTOMUMN
6e3 FTS n ¢ FTS cpeaHue 3Ha4eHUs1 MHOEKCA KEHCKOM
CeKCyanbHOW yHKLWM Bbin HUSKUMKU 1 BOCTOBEPHO He
U3MEHSTNCb.

Y GonbHbIX [0 1 nocne ructepakTomumn 6e3 FTS cpea-
HWe 3HaYeHNs MHOEKCA XEHCKOW CekcyanbHOW (yHKLMM
ObINN HA3KUMK W JOCTOBEPHO HE U3MEHSMNCH.

Y GorbHbIX A0 M Noche rucTepaktomum ¢ FTS cpeaHve
3HAYeHMS HAEKCA XKEHCKOI CEeKCyanbHOM PYHKLMM JOCTO-
BEpHO yBennumnuck Ha 27,2 %.

Y GonbHbIX 40 M NOCMe nanapockonMyecknx one-
pauui Ha npuaatkax matku 6e3 FTS u ¢ FTS cpeaHue
3HAYEHWS MHOEKCA XKEHCKOW CEeKCyanbHO yHKLMM Bbinu
[OCTOBEPHO BbiLLiE MOCNE onepauuy u npubnmkanmcb K
MaKcMManbHOMY 3HaueHuto 36.

Wtak, nyTem aHkeTMpoBaHus [0 v Yepes 3 mecsaua
YCTaHOBIIEHO, YTO MOKa3aTeNn, XapakTepuayrLme Ka-
YECTBO XW3HW (hu3nyeckas W XW3HEHHash aKTUBHOCTb,
couwanbsHoe 1 poneBoe (yHKLMOHMPOBaHUE, SMOLIMOHASTb-
HOe 1 NCUXMYECKOe 3[0POBbE), Y MALMEHTOK BCEX rpymnn
CYLLUECTBEHHO YMyYLUUINCh, TO €CTb KOHEYHbI pesynsTat
OnepaTyBHbIX BMELLATENLCTB AOCTUTHYT. CyLLECTBEHHbIN
BKMaz B CyMMapHbIA nokasaTenb (hr3u4ecKoro KOMMOHEHTa
300pOBbS BHECEH NOKa3aTenem MHTeHCUBHOCTb 6o (BP),
KOTOpbIA BO BCEX rpynnax yBenuyueancs B 2-3 pasa no
CPaBHEHWIO C COOTBETCTBYHOLLMMI [OONEPALMOHHBIMM
3HaveHuamu. pu cpaBHEHUN OQHOTUMHBLIX OmepaLmin ¢
FTS 1 6e3 FTS ycTaHoBNEHO, YTO Yepes 3 MecsiLia nocre
BaruHarbHbIX MMCTEP3KTOMUIA W onepauuii Ha npuaaTkax
MaTKu CyMMapHbIii mokasatenb U3n4eckoro KOMNOHeHTa
300poBbs ObIN OCTOBEPHO Bhilwe B rpynnax ¢ FTS. B
rpynne 60nbHbIX, KOTOPLIM BbINONHANM aGAOMUHANBHYO
TUCTEPAKTOMMIO, CyMMaPpHbIi nokasaTenb (hu3n4eckoro
KOMMOHeHTa 3[0pOBbS AOCTOBEPHO HE M3MEHSNCS, a
CyMMapHbIii NoKasaTerb MCUXONOrM4eckoro KOMMOHEHTa
300pOBbS BO3pACTas CyLLECTBEHHO Y BOMbHbIX, KOTOPBIM
MPUMEHUIN MYTETUMOAATBHBIA NMOAXOA BEAEHNS MOCNeo-
nepauyoHHOro nNepuogaa.

CekcyanbHas yHKUMS Y XeHWWH Yepe3 3 mecsaua
nocne abgomuHansHon rctepaktomun (FTS) u nanapo-
CKOMMYECKWX onepaumin Ha npuaarkax Matku ¢ FTS v 6es
FTS Bo3pacTana goctoBepHo. He HaliieHO JOCTOBEPHbBIX
oTnn4ui nokasarens FSF| y xeHLmH nocne BarvHanbHbIX
TUCTEPIKTOMUIA. JTOT hakT MOXHO 0OBACHUTL BO3PacTOM
NaLyeHTOK, KOTOPble HaXOAUNUCh B MeHOMNay3e.

BbiBoAb!

1. Y naumeHTOK BCEX rpynn 4yepes Tpy Mecsua nocne
onepaTyBHOIO BMeLLaTenbCTBa nokasatenm uanyeckoro
1 MCUXMYECKOTO KOMMOHEHTOB 340POBbS YyYLLAmNMCh.

2. Y naumneHToK, ONEPUPOBaHHBIX C UCTONb30BAHNEM
MynbTUMoZanbHoi ctpaterum FTS, yepes Tpu Mecsua
nocne onepauun Hanbonee CyLecTBEHHOE MOBbILLEHME
¢hr34ecKoro KOMMOHEHTa 300POBbLS YCTAHOBMEHO B rpynne
BraranuLLHON rMCTePIKTOMUM.
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3. CyLLEeCTBEHHbIX Pa3Nnymin B CEKCyanbHON (yHKLnM
XEHLUWMH He BbISIBNIEHO B NOCMeonepaLnMoHHOM Nepuoae
nocne BraranuLHbIX MCTEPIKTOMUIA.

4. Mocne abaomuHanbHOM rucTepakTommun ¢ FTS
Habnogany AOCTOBEPHOE YMyuLleHne HAEKCA KEHCKOM
ceKcyanbHOM dyHKummn Ha 27,2 %.

5. Mocne onepauuii Ha npugaTkax matkm 6e3 FTS u ¢
FTS nHaekc xeHckoi cexkcyanbHoi yHKLMM NOBbILLANCs
B CpeaHeM COOTBETCTBEHHO Ha 11,6 1 12,8 %.

MepcnekTuBbI AanbHenwWmx uccnegoBaHui. OueH-
Ka BINSIHWS! HOBBIX METOA0B BELIEHMS MOCTEONEPaLMOHHOMO
nepvoga B oTAaneHHsIn nepuog (6, 12, n 24 mecaua) Ha
Ka4YEeCTBO XKU3HW 1 CeKCyarbHY (yHKLMHO.
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The immune system as one of the regulating systems of the body determined peculiarities of child adaptation after birth
stipulating physiology of adaptation or perinatal pathology formation.

Objective: to study peculiarities of immunological indices in case of neonates’ perinatal pathology to detect their role in
pathogenesis and formation of diseases severity.

Materials and methods. The group of term infants with clinical signs of perinatal pathology (173 individuals) was examined.
They were divided into two groups: group Aincluded those with diagnosed severe forms of diseases (121 individuals), and group
B included 52 infants with general moderate severity of perinatal pathology. The group of comparison included 82 newborns
without substantial adaptive deviations after birth. IL1b and IL6 levels were examined by means of immunofluorescence method
“Clonospectr” using the reagents produced by “ProCon”. Absolute and relative amount of CD2*-associated T and NK-lymphocytes,
CD14*-associated monocytes, CD15*-associated neutrophils, CD19*-associated B-lymphocytes and CD54*-associated ICAM-1
cells were determined by means of immunofluorescence method “Status” using the set of monoclonal and polyclonal antibodies
produced by “Sorbent”. The data obtained were statistically processed with the application of applied programs package used
for medical-biological studies Statgraphics Centurion XV1.1[2011] on the personal computer Pentium MMX CPU.

Results. The results obtained were indicative of considerable changes in the immune system indices in newborns under conditions
of birth stress and hypoxia. It has been found that a term newborn has a special different from that of adults biologically mediated
state of immune system, that can determine both the development of physiological adaptation and under certain circumstances
excessive reactions of systemic inflammation, autoimmune processes and destruction of tissues. One of the evidences ofimmune
system components participation in perinatal pathology pathogenesis is detected correlation between immune disorders severity
and clinical manifestation of diseases, as well as immune indices normalization in a long-term organism adaptation formation.

Conclusions. Based on the data obtained it has been concluded that immune system status determination is reasonable for
diagnostics of disadaptation syndrome severity in early neonatal period.

0co6AMBOCTI iMyHiTETY B HOBOHAPOAXKEHUX NPU NepUHATaAbHIW naToAorii

0. C. lopoBaHeub, A. b. MiraauaH, O. I. TopoBaHeub, B. B. be3pyk, T. 0. be3pyk

IMyHHa cucTema sk OfHa 3 PErymioKYMX CUCTEM OpraHiaMy BWU3Ha4Yae 0COGNMBOCTI aganTauii AUTUHW MICNS HAPOMKEHHS,
3yMOBIIOKOYM hisionorito aganTauii abo hopmyBaHHS NepuHaTansHoi naTonorii.

MeTa po60TH — BUB4YUTM OCOGNMBOCTI iIMYHOMOMYHMX MOKA3HMKIB Y HOBOHAPOMKEHUX NPU MepuHaTanbHii natonorii ans
BU3HAYEHHS! iXHBOI poni B matoreHesi Ta hopMyBaHHi CTYNEHs! TSHXKKOCTi 3aXBOPHOBAHb.

Marepianu Ta metoau. O6CTEXMUNN TPyNy SOHOLLEHUX HOBOHAPOMKEHUX LiTel, sIKi Manu KNiHiYHI 03HaK1 NepuHaTanbHoi
natonorii (173 ocobw). [Jo nigrpynu A BBIALWNM AiTW, B KX AiarHOCTOBaHI TsxKi (hopmu 3axBoptoBaHb (121 ocoba), 4o nig-
rpynu B — 52 ouTuHW, SKi Manwu 3aranbHui CTaH cepeaHboi BaXKKOCTi 3a YMOB nepuHaTanbHoi natonorii. [pyny nopiBHAHHS
CTaHoBUNW 82 HOBOHAPOMXEHI, SiKi He Manu CyTTEBMX BiAxuneHb aganTtauii nicns HapomkeHHs. JocnimkeHHs pisHa IL1b Ta
IL6 BuKkoHanu metogom imyHodpnyopecueHuii «KnoHocnekTpy i3 BukopucTanHaM peaktnsis OO0 «ProCony. BusHaueHHs
abcontoTHOI Ta BigHOCHOI kinbkocTi CD2*-acouiioBanmnx T Ta NK-nimcgoumtie, CD14*-acouiioBaHnx moHouuTtis, CD15*-
acouinoBaHux Hentpodinis, CD19*-acouiioBaHux B-nimcoumri i CD54*-acouinoBanux knitud ICAM-1 3gjicHeHO METOAOM
imyHodnyopecueHuii «CTaTyc» i3 3acTocyBaHHAM «Habopy MOHOKMNOHaNbHMX i noniknoHanbHUx aHTuTiny OO0 «CopbeHT».
CraTuCTYHe onpautoBaHHS AaHKX 3AIMCHUIN 3 3aCTOCYBaHHAM NakeTa NpuKNagHUX nporpam Ans NnpoBeaeHHs Meanko-6io-
noriyHux gocnimkeHb Statgraphics Centurion XVI.1[2011] Ha nepcoHansHomMy komm'totepi Pentium MMX CPU.

Pe3ynkraTu. Pesynsrarty, Wo oTpyMany, 3acBiaqnin HasiBHICTb CyTTEBKX 3MiH MOKA3HWKIB iMyHHOT CUCTEMM B HOBOHAPOMKEHUX
32 YMOB MOJIOTOBOrO CTPECY Ta FMNoKcii. BiA3Ha4eHOo: AOHOLLEHa HOBOHAPOLKEHA AUTMHA Mae OCOBNMBWIA, LLO BipPI3HAETLCS
BiZ, AOPOCNUX, 6IONOriYHO 3yMOBNEHWIA CTaH iIMYHHOI CUCTEMM, KOTPa MOXE BU3HaYaTh SIK pO3BUTOK dpisionoriyHoi aganTauii,
TaK i, 3a NeBHUX 0OCTaBWH, HaAMIpHI peakLiii CUCTEMHOTO 3ananeHHs), aBTOIMYHHIX NPOLECIB i AecTpyKLii TkaHuH. OgHNUM i3
[0Ka3iB y4acTi NaHOK iIMyHHOI CUCTEMM B MeXaHi3max po3BUTKY NepuHaTanbHOi NaTonorii € BUSBNEHWA HaMU KOPensaLinH1i
3B’A30K MK TSDKKICTHO iMYHOMOTYHWX PO3MaAiB i KMHIYHOK KAPTUHOO 3aXBOPIOBaHb, 8 TAKOX HOpMani3aList iMyHHUX NOKa3HKIB
npu hopMyBaHHi JOBroTpMBAanoi aganTalii opraHiamy.

BucHoBku. Ha nigcTasi faHnx 3pobunu BUCHOBOK LLOAO AOLINBHOCTI BUHAYEHHS CTaHy iMyHHOT CUCTeMW ANs AiarHOCTUKN
CTYNeHs TSHKKOCTI An3adanTaliiHnX CUHAPOMIB Y paHHbOMY HeoHaTarnbHOMY Mepiogi.

0co6eHHOCTH UMMYHUTETA Y HOBOPOXKAEHHBIX NPU NEPUHATAAbHOM NATOAOTHU

A. C. TopoBaHeu, A. b. MuranauaH, 0. U. TopoBaHeu, B. B. be3pyk, T. A. be3pyk

VIMMyHHasi cucTeMa kak ofHa U3 perynupyroLLmx CUCTeM OpraHuama onpenensieT 0cobeHHoCT aaanTaumm pebeHka nocne
POXOEHUs!, Bbi3blBasi PU3MONOTNI0 afanTaumm Unm opMUpoBaHUe NepUHaTanbHON NaTonomu.
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Lienb paboTbI — 13y4nTb 0COBEHHOCTV MIMMYHOMOTMYECKVX MOKa3aTenen y HOBOPOXAEHHBIX MPU NepuHaTanbHoi natonorum
A0S ONpeferneHmst UX Ponv B naToreHese U hOPMUPOBAHUM CTEMEHU TSKECTU 3ab0NeBaHuii.

Marepuanbi u metoabl. ObcnenosaHa rpynna AOHOLLEHHBIX HOBOPOXAEHHbIX AETEN, KOTOPbIE UMENW KIMHUYEeCK1e npu-
3Haku nepuHataneHoi natonoruu (173 yenoseka). B noarpynny A BownuM [eTW, Y KOTOPbIX AMArHOCTUPOBAaHA TshKenas
dopma 3abonesanus (121 yenosek), B nogrpynny B — 52 pebeHka, kotopble nmenu obLuee CoCTOsIHUE CPeaHen TSHKECTU
B YCMOBMWSAX NepuHaTanbHoi natonoruy. Ipynny cpaBHEHNs COCTaBUM 82 HOBOPOXAEHHBIX, He UMEtOLLME CYLLECTBEHHbIX
OTKIMOHEHMI aganTauuy nocne poxaenus. Viccnegosanue ypoHs IL1b v IL6 nposeaeHo MeTogom MMMyHOyopecLeHLmun
«KnoHocnekTp» ¢ ncnonb3oeannem peaktueoB OO0 «ProCony. Onpeaenerve abContoTHOM 1 OTHOCUTENBHOTO KONIMYECTBA
CD2*- accouumpoBanHbix T 1 NK-numdouymtos, CD14*-accoummpoBaHHbIx MoHoLuToB, CD15*-accoummpoBaHHbIX HENTPO-
¢unos, CD19*-accoummpoBanHbix B-numdountoB n CD54*-accoummpoBaHHbix knetok MCAM-1 ocylyecTBNEHO METOLOM
UMMyHodnyopecuieHummn «CTaTyc» ¢ npumeHeHnem «Habopa MOHOKOHaMbHbIX U NonuknoHanbHelx aHTuten» 000 «Co-
p6eHT». Ctatnuctnyeckas obpaboTka nomnyveHHbIX 4aHHbIX MPOBEAEHA C MPUMEHEHMEM NakeTa NPUKNagHbIX Mporpamm Ans
npoBeaeHus Meauko-duonorudeckux uccnepoeanuii Statgraphics Centurion XVI.I [2011] Ha nepcoHanbHOM KOMMbOTEPE
Pentium MMX CPU.

Pe3ynkrathl. [onyyeHHble pe3ynsraThl Nokasany Hanuuve CyLLeCTBEHHbIX M3MEHEHWI nokasaTenen MMYHHON CUCTEMBI Y
HOBOPOXAEHHbIX B YCMOBUSIX POLOBOTO CTpecca v runokcun. OTMEYeHO, YTO JOHOLLEHHbIN HOBOPOXAEHHbIN pebeHoK MMeeT
ocoboe, B OTNMYMM OT B3pOCHbIX, Bruonornyecky obycrnoBneHHoe COCTOSIHME UMMYHHON CUCTEMbI, YTO MOXET onpeaensTb
KaK pa3suTMe hK3MoNorM4eckon agantaumuu, Tak, v npy onpeaeneHHbIX 06CTosTeNnbCTBAX, Ype3MEPHbIE peakLMM CUCTEMHOTO
BOCManeHusl, ayToMMMYyHHbIE NPOLECChI U AECTPYKUMO TkaHen. OgHMM U3 JOKa3aTeNbCTB y4acTus 3BEHLEB UMMYHHON CU-
CTEMbI B MEXAHWU3MaX Pa3BUTYS NepUHaTanbHOWM NaTonorum sSBnsetcs obHapyxeHHas HaMu KOPPENALMOHHAs CBA3b MEXAY
TSOKECTBIO MMMYHOMOMMYECKX PACCTPONCTB U KIMHUYECKOW KapTUHOW 3ab0neBaHui, a Takke HopManmuaaLumns MMMYHHbIX
nokasarenev npu (hopM1pOBaHMM JONTOBPEMEHHON afanTauun opraHuama.

BbiBogbl. Ha ocHoBe Nony4YeHHbIX JaHHbIX cAenaH BbiIBO4 O uenec006paaHocm onpegeneHnsa CocToaHnsA I/IMMyHHOl7| CUCTEMBI

ONA ANarHOCTUKM CTeneHn TAXeCTN An3afanTaunoHHbIX CUHOPOMOB B paHHEM HeOoHaTanbHOM nepuoae.

Introduction

Lymphocytes multiplication and differentiation are
considered to be the functions of immune system that is
associated with mediators of intercellular communication
production and contact connection with adhesion molecules
participation. Immune response mediators are able to
penetrate through undamaged blood-brain barrier and
change functional activity of “hypothalamus-pituitary-adrenal
cortex” system due to direct influence on the processes of
sanogenesis and pathogenesis in a child’s organism in
conditions of birth oxidative stress (OS) [2,4-6].

Immune system as one of the regulating systems of
the body stipulates short-term and long-term adaptation
after birth formation. Imbalance of immune system
components in conditions of birth stress and hypoxia causes
system of organs functional disorders development and
perinatal pathology formation.

Objective

To study peculiarities of immunological indices in case
of neonates’ perinatal pathology to detect their role in
pathogenesis and formation of diseases severity.

Materials and methods

The group of term infants with clinical signs of perinatal
pathology (173 individuals) was examined. They were
divided into two groups: group A included infants with
diagnosed severe forms of diseases (121 individuals),
and group B included 52 infants with general moderate
severity in conditions of perinatal pathology. The group
of comparison included 82 newborns without substantial
adaptive deviations after birth.

IL1b and IL6 levels were examined by means
of immunofluorescence method “Clonospectr” using
the reagents produced by “ProCon”. Absolute and relative
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amount of CD2*-associated T- and NK-lymphocytes,
CD14*-associated monocytes, CD15*-associated
neutrophils, CD19*-associated B-lymphocytes and
CD54*-associated ICAM-1 cells were determined by
means of immunofluorescence method “Status” using
the set of monoclonal and polyclonal antibodies produced
by “Sorbent”.

The data obtained were statistically processed with
the application of applied programs package used for
medical-biological studies “Statgraphics Centurion XVI.I”
[2011] on the personal computer Pentium MMX CPU.

Results and discussion

The results of the conducted clinical-statistical investigation
detected that severity of condition of newborns from group
A at birth was caused by: severe asphyxia in 24 cases
(19.0 %), moderate asphyxia with further deterioration of
the condition — in 52 cases (41.3 %), hemolytic disease
of newborns — in 22 cases (17.5 %), manifestation of
intrauterine infection — in 14 cases (11.1 %), inborn
pneumonia —in 2 cases (1.6 %), Pierre Robin syndrome —
in 2 cases (1.6 %). Adaptive disorders among infants
of group B during the first week of life were caused by:
neonatal encephalopathy — in 42 cases (80.9 %), CNS
traumatic damage —in 5 cases (9.5 %), hemolytic disease
of newborns — in 4 cases (7.8 %) and manifestation of
intrauterine infection —in 1 case (1.9 %).

An average assessment of group A newborns at
the first minute of life was 5.0 £ 0.21 point, at the fifth
minute — 5.9 + 0.23 with probable difference as compared
to babies from the control group (7.1 £ 0.03 and 7.7 + 0.09
point respectively), P < 0.05. The assessment of newborns
from group B at the first minute of life was 7.1 £ 0.08 point,
at the fifth minute — 7.8 + 0.11 that was significantly higher
than those of infants from group A, but did not differ from
the control group.
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The results of the studies were indicative of the fact
that considerable differences in the level of proinflammatory
cytokines IL1b and IL6 were manifested in newborns of
the groups compared according to the severity of their
condition which indicates a certain difference of cytokine
reaction. Thus, in case of physiological course of early
neonatal period in infants the level of IL1b was 16.9 + 1.54
pcg/ml, IL6 level — 1.1 £ 0.08 pcg/ml, with moderate
pathology — 27.9 + 1.48 pcg/ml and 4.3 + 0.25 pcg/ml
respectively; with severe condition — 21.2 + 0.39 pcg/ml
and 2.2 + 0.10 pcg/ml respectively (P < 0.05).

One of the most important functions of the cytokine
system is insurance of coordinated activity of immune,
endocrine and nervous systems in a complex response
of the body to stressful situation. Cytokine effect is
implemented through their interrelation with specific cells
membrane receptors [3,7].

It should be noted that according to scientific literature
evidence [1,4], in spite of cytokine activation, moderate
changes of their level in newborns are not associated
with realization of hypoxia, inflammation, endotoxicosis or
multiple-organ failure clinical signs. Support of systemic
homeostasis in these cases is provided by a complex
of mechanisms of reverse connection (proliferation and
differentiation of lymphocytes) and increased level of anti-
inflammatory cytokines in the blood serum.

The indices of immune system cells receptor
activity depending on the severity of newborns condition
demonstrated that considerable deviations from the norm
in infants was characteristic of a relative amount of
CD2*-associated T- and NK-lymphocytes — the indices
increased according to pathology severity increasing.
Relative amount of CD14*-associated monocytes in
children was characterized by a tendency to increase in
case of moderate condition and reduction of the index in
case of its increase. Relative amount of CD15*-associated
neutrophils increased in newborns with moderate disorders
of their general condition with probable increase of the index
in case of severe pathology. Relative amount of CD19*-
associated B-lymphocytes is characterized by certain
reduction of the index in newborns with moderate pathology
and significant increase in severe pathology. Moreover,
considerable differences in a relative amount of CD54*
cells (ICAM-1) were observed in newborns according to
their general condition degree of severity. If there were any
clinical signs of moderate pathology a significant increase
in CD54* index was found, the severity of condition against
the background of perinatal pathology was associated
with its significant low level as to children from the group
of comparison.

Correlation dependence between the presented
indices of the immune system demonstrated the greatest
number of correlation links in early neonatal period
in infants with satisfactory condition. The adaptation
processes intensity in moderate perinatal pathology was
associated with changes of correlation coefficients and
their vector. In case of severe pathology strong correlation
disappeared, the new ones were formed with negative
values provoked by immune imbalance, decreased
regulatory capacity of the immune system and general
adaptation processes of the organism.

Conclusions

1. An increasing level of IL1b and IL6 cytokines
is determined in term neonates which characterizes
the activation of anti-inflammatory mechanisms in the body
in conditions of birth stress.

2. Severity of perinatal pathology in infants as compared
to the control is associated with an increased level of IL1b
and IL6 in case of moderate severity and decreased level of
the indices in case of severe condition of a neonate which in
this case is indicative of insufficient organism compensatory
mechanisms in severe forms of perinatal pathology.

Prospects of further studies are connected with
investigation of issues concerning metabolic correction to
normalize mechanisms of organism adaptation in perinatal
pathology.
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Tuberculosis in children is a chronic inflammatory process in which immunological mechanisms occupy one of the leading
positions in pathogenesis. Therefore, the immune status indicators study among children makes it possible to determine
the disease activity, predict its course for the purpose of revealed violations early correction and determine the effectiveness
of the treatment. One of the immunological indicators of tuberculosis is immunoglobulins level.

The aim of the work — to investigate IgE, A, M, G levels in children’s blood serum with newly diagnosed tuberculosis at
the beginning of antimycobacterial therapy for further development of rationally directed immunocorrective therapy.

Materials and methods. The study of IgE, A, M, G levels in blood serum was performed in 28 children with newly diagnosed
tuberculosis aged 1 to 16 years (average age was 9.2 + 1.1 years old). The levels of IgE, IgA, IgM and IgG in the blood serum
were studied using the method of solid phase enzyme-linked immunosorbent assay on the equipment of the Sirio S immuno-
enzyme reader with the use of reagent kits “Granum” LLC (Kharkiv, Ukraine). The results of the study were processed by
modern methods of analysis on a personal computer using statistical software package Statistica® for Windows 6.0 (StatSoft
Inc., AXXR712 D833214FAN5).

Results. Children with newly diagnosed tuberculosis at the beginning of the intensive phase of antimycobacterial therapy had
a significant increase in IgE and A levels in 2.1 and 1.2 times respectively. With an increase in the prevalence of a specific
process and the appearance of destruction, there is a significant increase in the IgG level in 1.2 times. Direct correlations
between IgE and IgA, IgA and IgM, IgM and IgG in the disseminated process, and IgA, IgM levels in the local process have
been found. Areliable correlation between the decrease in the BCG post-vaccination sign size and the increase in IgE content
has been revealed, that may be a prognostic factor in the post-vaccination immunity evaluation. Cellular component ofimmune
system activation is determined in the children, as evidenced by a significant increase in albumins level in 1.5 times against
the background of the specific inflammatory process low activity (a,- and a,-globulins levels were within the age norm). There
is a significant worsening of dysproteinemia (a decrease in albumin levels by 9 % and an increase in B— and y-globulins
levels in 1.3 times) and specific inflammatory process activity (an increase in a,-globulin level in 1.3 times) with the increase in
the specific process prevalence and destruction development. It has been established that the decrease in the albumin level
is associated with growth in the IgE, A and G levels; growth in the -globulin level is associated with growth in the IgA and G
levels, and with IgE, M, and G — in y-globulins. It has been found that IgA, M and G, and the protein fractions parameters —
albumins, - and y-globulins are significant and highly informative for the immune changes diagnosis in children with newly
diagnosed tuberculosis.

Conclusions. In children with newly diagnosed pulmonary tuberculosis at the beginning of an intensive phase of
antimycobacterial therapy with increase in the specific process prevalence and destruction development, significant changes
in the levels of immunoglobulins and protein fractions are observed. Data resulting from the study suggest that the humoral
component of immune system is also activated on the background of the cellular component of immune system activation
with patient’s state aggravation, which is an unfavorable prognosis for patients’ recovery.

PiBHi imyHorno6yainie E, A, M, G y aitei, AiKi XBOpi Ha BnepLue AiarHOCToBaHMi TY6epKyAbO3,
Ha noyatKy aHTUMikob6aKTepiaAbHOI Tepanii

0. M. PasHatoBcbKa, 0. B. MupoHuyk, 0. C. AMTBUHEHKO

TyGepKynbo3 y AiTeit — Lie XPOHIYHMIA 3ananbHuii NPOLEC, Y IKOMY iMYHOMOTiYHI MEXaHi3Mu NociaatoTb 0AHe 3 NPOBIgHKX MiCLb
y natoreHesi. OTxe, BUBYEHHS NOKA3HWKIB IMyHHOTO CTaTycy B AiTEN Aae MOXMMBICTb BU3HAYUTI aKTUBHICTb 3aXBOPIOBAHHS,
CMPOrHO3yBaTH 11oro nepebir Anst paHHbOI KOPEKLT BUSIBNEHWX MOpPYLUEHb, BU3HAYNTV ePEeKTUBHICTb NMiKyBaHHS. OgHuMu 3
iMYHOMOTiYHMX MOKA3HWMKIB Npy Ty6epkynbo3si € iMyHOrnobyniHu.

Meta po6oTu — socniguTy pisHi IgE, A, M, G y cupoBaTLji KpoBi AiTel, siki XBOpi Ha BNepLUE [iarHOCTOBaHUI Ty6epKynbo3,
Ha noyaTKy aHTMMikobakTepianbHOI Tepanii Ans AanbLuoi po3pobku paLioHanbHO CNpsIMOBaHOT iIMyHOKOpPUryBanbHOI Teparii.

Matepianu Ta metoau. Busuunu pieHi nokasHukis IgE, A, M, G y cupoBaTui KpoBi y 28 piTel, siki XBOpi Ha BnepLue AiarHo-
CTOBaHUM TybepKynbo3, Bikom Bif 1 40 16 pokis (cepepHin Bik 9,2 + 1,1 poky). PiBHi nokasHukis IgE, IgA, IgM Ta IgG vy cu-
poBaTLi KPOBI BUBYANM METOAOM TBEPA0A3HOM iMyHOEPMEHTHOTO aHanisy Ha npunaai imyHodepmeHTHWIA pigep Sirio S
i3 3acTocyBaHHAM Habopis peakTusis TOB HBJT «paHym» (M. XapkiB). Peaynbratv 4OCHiMKEHHS onpaLboBaHi Cy4acHUMn
MeTofamu aHanidy 3 BUKOPUCTaHHSIM CTaTUCTUYHOTO NakeTa NiLieH3iiHoi nporpamm Statistica® for Windows 6.0 (StatSoft Inc.,
Ne AXXR712 D833214FANS5).

Pesynbkrartu. Y fitei, ski xBopi Ha BepLLe AiarHoCTOBaHui Tybepkynbo3, Ha NovaTKy iHTEHCUBHOI (hadu aHTUMiKobakTepianb-
HOT Tepanii BU3Ha4YaeTbCA BiporigHe 3pocTaHHs piBHiB IgE Ta Ay 2,1 Ta 1,2 pasa, BignosigHo. Mpy HapoCTaHHI NOLUMPEHHS
cneumdivHOro NpoLiecy Ta nosiei AECTPYKLi CriocTepiraeTbesl BiporiaHe 3pocTaHHst piBHa IgG y 1,2 pasa. MNpw noumpeHomy
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npoLeci BCTaHOBIEHI NpsiMi KopensiLliviHi 38’s3ku piBHiB IgE Ta IgA, IgA Ta IgM, IgM Ta IgG, a npu obmexeHomy — Mix IgA Ta IgM.
BcTaHOBNEHO BiporigHUI KOPensLiiHUA 3B’S30K MK 3MEHLLEHHSIM PO3Mipy NicnsiBakUMHanbHoro 3Haka BLIXK i HapocTaHHsM
BMicTY IgE, o Moxe ByTn NpOrHOCTUYHMM (HaKTOPOM B OLiHIOBaHHI NiCNSBAKLMHANBHOTO iMYHITETY. Y AiTeit BU3HaYaeTbCs
aKTMBALlist KIITUHHOT NaHKK IMyHHOT cucTeMM, NPO LLO CBIZYMIO BiporigHe niaBuLLeHHs y 1,5 pasa piBHa anbbyMmiHiB Ha Tri
HM3bKOT aKTMBHOCTI CreLmdi4HOro 3anasnbHoro npoLecy (pisHi a,- Ta a,-rnobyniHis nepebysani B Mexax Bikosoi Hopmu). Mpw
LIbOMY Mp¥ HAPOCTaHHI NOLIMPEHOCTi cneLmdiYHOro NpoLecy Ta NosiBi AeCTPYKL CNocTepiranock BiporigHe HAapoCTaHHs Auc-
npoTeiHeMmii (3HXeHHs piBHs anbOyMiHy Ha 9 % i 3pocTaHHst piBHIB B- Ta y-rmobyniHiB y 1,3 pasa) Ta akTUBHOCTI 3anasibHoro
creundivHoro npouecy (3pocTaHHs piBHA a,-rmo6yniHy B 1,3 pasa). BcTaHOBUN, WO 3HKEHHA PiBHS anbOyMiHiB NoB’A3aHo
3i 3pocTaHHsAM piBHiB IgE, A Ta G, 3pocTaHHs piBHIB B-rnobyniHiB — 3i 3pocTaHHsM piHiB IgA Ta G, a y-rnobyninis — IgE, M,
G. Busiunu, Lo AiarHOCTUYHO 3HaYYLLIMMW Ta BUCOKOIH(DOPMATUBHUMM NS AiarHOCTUKK 3MiH iMyHiTeTy € IgA, Mi G, a cepeq,
MOKa3HWKIB BinkoBux dpakLi — ansbymiHu, B- Ta y-rnobyniHu.

BucHoBkuW. Y fiTel, siki XBOpi Ha BNepLue [iarHoCToBaHUI Ty6epKynbo3 NereHb, Ha NovaTKy iHTEHCUBHOI ha3n aHTUMiKobak-
TepianbHoi Tepanii Npy HapOCTaHHI NOLUMPEHOCTI creumgiYHOro NPOLLECy Ta NosiBi AECTPYKLIN CNOCTEPIrarTbCs BiPOriaHi 3MiHU
piBHiB iMyHOrnobyniHiB i 6inkosyx chpakuii. Jai, Wo ogepxanu, ceigyath: Ha TNi akTUBaLii KNiTUHHOT NaHK1 iMyHHOI cUcTEMM
3 MOripLUEHHAM CTaHy BiabyBaeTbCS akTUBALliS ryMopanbHOi NaHKw, a Lie € HECNPUSTAIMBUI NPOTHO3 NS OAY)KaHHS NaLjieHTIB.

KatoueBble cAoBa:
MMMYHOTAOGYAUHBI,
AeTH, TYBepKyaes.

YpoBHU UMMYyHOrA06YAMHOB E, A, M, G y AeTel, 60AbHBIX BiepBble AMarHOCTUPOBaHHbLIM
Ty6epKyAe30M, B Hauane aHTUMUKOOaKTepUaAbHOIH Tepanuu

E. H. PasHatoBckas, t0. B. MupoHuyk, E. C. AMTBUHEHKO

3anopoxxckun
TyBepKyres y AeTeil — 3T0 XPOHNYECKWI BOCTANUTENbHbINA NPOLIECC, B KOTOPOM UMMYHOMOTMYECKIE MEXAHU3MbI 33HUMAIOT  meauumHCKuii
0QHO M3 BeAyLLMX MeCT B natoreHese. Mo3TOMy M3yyeHne nokasaTenell UMMYHHOrO CTaTyca y AeTeil AaeT BO3MOXKHOCTb  KypHan. - 2018, -
onpefeniTb akTMBHOCTb 3a60NeBaHMs, CNPOrHO3MPOBATh Ero TeUYEHNE C LIeMbI0 PaHHEl KOPPEKLN BbISBMEHHbIX HapyLLe- 228(; "‘;01(105)- -

HWiA, onpenenuTb 3PdEKTUBHOCTb NMPOBOAMMOTO NeYeHusi. OAHUMU U3 UMMYHOIIOTUYECKVX MokasaTerneii npu Tybepkynese
SBMSOTCS UMMYHOTNOBYNUHBI.

Lenb pa6otkl — nccnenosatb ypoBHu IgE, A, M, G B CbIBOpOTKe KPOBM AeTel, BOMnbHbIX BrepBble AMarHOCTUPOBaHHLIM
Tybepkynesom, B Hayane aHTUMUKobaKTepuanbHoM Tepanum Ans AanbHelen pa3paboTkv paLmoHanbHO HanpaeneHHow
VIMMYHOKOPPUTUPYIOLLEN TEpaniu.

Matepuanb! u metoabl. VI3yyeHvie ypoBHel nokasatenei IgE, A, M, G B cbiBOpoTKe KpoBM NpoBeaeHo y 28 aeten, 6onb-
HbIX BriepBble AnarHOCTMpOBaHHLIM TyBepkynesom, B BospacTe ot 1 fo 16 net (cpepHumit Bospact 9,2 + 1,1 roga). YpoBHu
nokasatenein IgE, IgA, IgM 1 IgG B cbiBOpOTKE KPOBM M3yyani METOLOM TBepaodasHOro MMMyHOhEPMEHTHOTO aHanmsa Ha
npubope nMMyHobepMeHTHbIN puaep Sirio S ¢ npumeHeHnem HabopoB peakTneo OO0 HIIT «MpaHym» (1. XapbkoB, YkpauHa).
Pesynbrathl nccnenoBaHus 06paboTaHbl COBPEMEHHBIMY METOAAMM aHanmM3a ¢ UCMONb30BaHNEM CTATUCTUYECKOTO NakeTa
nnueH3noHHom nporpammel Statistica® for Windows 6.0 (StatSoft Inc., Ne AXXR712 D833214FANS).

Pesynbratbl. Y feteit, 60nbHbIX BnepBble AMArHOCTUPOBaHHBIM Ty6epKyne3oM, B Hayane WHTEHCUBHOW a3kl aHTUMK-
kobaKTepuanbHOW Tepanum onpeaenseTcs AOCTOBEPHOE NOBbILLeHMe ypoBHeN IgE n A B 2,1 1 1,2 pasa COOTBETCTBEHHO.
[Npn HapacTaHuM pacnpoCcTpaHEHHOCTY CreLmduyeckoro npoLecca 1 NosBAeHN AeCTPYKUMM HabnoaaeTcs AOCTOBEPHbIN
pocT ypoBHst IgG B 1,2 pasa. Mpn pacnpocTpaHeHHOM MpoLecce YCTaHOBMEHb NMPSIMbIE KOPPENSLMOHHbIE CBSA3W YPOBHEN
IgE v IgA, 1gA 1 IgM, IgM n IgG, a npw orpaHnyeHHom — Mexay IgA 1 IgM. YctaHoBneHa [4oCTOBEepHas KOppensumoHHas
CBSA3b MEXy YMeHbLUEeHeM pa3mepa nocTBakumHansHoro 3Haka BLIK 1 HapacTtaHnem copepxanus IgE, 4to MoxeT BbiTb
MPOrHOCTUYECKNM (PAKTOPOM B OLIEHKE MOCTBAKLMHAINBHOMO MMMYyHWUTETa. Y AeTeil OnpeaensieTcs akTMBaumus KrneTo4YHoro
3BEHA UIMMYHHO CUCTEMBI, O YeM CBUAETENBCTBOBANO AOCTOBEPHOE MOBbILLEHWE B 1,5 pa3a ypoBHS anbOyMUMHOB Ha oHe
HU3KOIN aKTMBHOCTM CrieLmMn4ECKOro BOCManUTernbHOro MpoLecca (YPOBHN - U 0,-TMOBYNMHOB HAXOAUNMCL B Mpeaerax
BO3paCTHOV HOpMBb!). [1py1 3TOM Npu HapacTaHUy PacnpOCTPaHEHHOCTM CneLmUYECcKOro NPOLECca U MOSIBIEHUN [eCTPYKLMMN
HabniogaeTcs JOCTOBEPHOE HapacTaHue AMCMPOTENHEMUN (CHKEHWE YPoBHS anbbymmnHa Ha 9 % v pocTom ypoBHeN B- 1
y-rnoGynuHoB B 1,3 pasa) v akTMBHOCTM BOCMANUTENLHOTO Crieurdm4eckoro npotecca (MoBbileHre YPoBHA o, -mobynuHa
B 1,3 pa3a). YCTaHOBMEHO, YTO CHIDKEHWE YPOBHS anbbymuHa CBS3aHO C MoBbileHeM ypoBHel IgE, A n G, pocT ypoBHS
f-rnobynuHoB cBA3aH ¢ pocToM ypoBHel IgA n G, a y-rmobynuHos — IgE, M 1 G. YCTaHOBNEHO, 4TO AMarHOCTUYECKM 3HauN-
MbIMU 1 BbICOKOMHAOPMATUBHLIMU 4115t AUArHOCTUKM M3MEeHeHUn MMyHuTeTa sienstotes IgA, M n G, a cpeau nokasatenei
6enkoBbIX pakLuii — anbBymMuHbI, B- 1 y-rnobynuHbI.

BbiBoab!. Y fieTeil, GonbHbIX BNiepBble A4NarHocT1poBaHHbIM Ty6epKyne3oM nerkux, B Havane HTEHCUBHOM hasbl aHTUMK-
kobaKTepuansHoi Tepanun Npy HapacTaHUM PacnpOCTPAHEHHOCTY cneLm@uYecKoro npoLecca v NosBNEHNs AeCTpYKLMM
HabntoAatoTCs OCTOBEPHbIE U3MEHEHNST YPOBHEI MMYHOTNOBYNNHOB 1 6enKoBbIX dpakLymit. MonyyeHHble AaHHbIe CBUAE-
TENbCTBYIOT: Ha (POHE aKTVBALWM KNETOYHOTO 3BEHA UMMYHHOW CUCTEMBI C YTSHKENEHEM COCTOSHIS MPOUCXOAMT aKTUBaLWS
ryMOpanbHOrO 3BeHa, YTO ABMSETCS HEONaronpUSTHLIM MPOrHO30M N5 BbI3A0POBIEHMS MALMEHTOB.

Tuberculosis in children is a chronic inflammatory process in
which immunological mechanisms occupy one of the lead-
ing positions in pathogenesis. Therefore, the immune
status indicators study among children makes it possible to
determine the disease activity, predict its course for the pur-
pose of revealed violations early correction and determine
the effectiveness of the treatment [1,2].

Zaporozhye medical journal. Volume 20. No. 1, January-February 2018

One of the immunological parameters for tuberculosis is
immunoglobulins level [3]. Immunoglobulins (Ig) are plasma
proteins that are synthesized by B-lymphocytes and provide
specific immunological protection of an organism, and are
indicators of humoral immunity. Due to the ability of IgE to
bind to membranes receptors on mast cells and basophils,
the release of allergy mediators occurs. Two fractions of IgA
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are excreted in a human body: serum and secretory. Serum
IgA provides local immunity, and secretory participates in
providing protection of mucous membranes (respiratory,
urogenital tract and digestive tract) from microorganisms,
including mycobacterium tuberculosis (MBT). The decrease
in IgA level indicates a lack of humoral local immunity, and
in the absence of appropriate treatment it leads to the im-
mune system depletion, which causes infectious process
inhibition, etc. Increase in IgA level is observed in infectious
diseases, both in acute and chronic exacerbation processes
[4]. Under the influence of IgM the compliment system is ac-
tivated in response to an acute infectious process, providing
primary immunity. Serum IgG provides long-term humoral
immunity to infectious agents. In chronic infectious and
autoimmune diseases an increase in the serum IgG level
is detected and its deficiency contributes to the weakening
of a body resistance to infectious diseases.

Purpose

To investigate IgE, A, M, G levels in children’s blood serum
with newly diagnosed tuberculosis at the beginning of anti-

Table 1. Blood serum levels of total IgE, A, M, G among children with NDTB
at the beginning of IF AMBT (M £ m)

Groups Number Ig blood serum levels

ofpersons 1o (Mu/mI)  1gA (g/l) IgM (g/l) 19G (g/l)
Comparison group 30 55.8+4.8 124101 1.28+0.11 8.21+£0.64
Basic group 28 121.0+£30.9* 1.59+0.1* 1.14+0.03 874+0.3

*: the difference in the content of Ig certain type in comparison with the healthy children indicator

(P <0.05).

Table 2. IgE, A, M, G blood serum levels in children with NDTB
depending on tuberculosis prevalence (M + m)

Prevalence Ig blood serum levels

of tuberculosis IgE (MU/ml) IgA (g/l) 1gM (gfl) 19G (g/l)
Local (n = 13) 105.5+25.3 152£0,1 1.18+0.05 777102
Disseminated (n = 15) 134.5 +53.2 1.64£0,1 1.10+0.04 959 +0.4*

*: the difference in the content of Ig certain type in the processes (P < 0.05).

Table 3. Concentration of blood serum protein fractions in children with NDTB
at the beginning of IF AMBT (M £ m)

Indicator, %

Comparison group (n = 30) Main group (n = 28)

Albumens
a,-globulins
a,-globulins
B-globulins
y-globulins

40.93+0.7 61.91+1.7*
3.68+0.2 3.79+0.3
8.05+0.1 843+13
7.36+0.2 11.43£0.7*
1.42+07 15.64 £ 1.0

*: the indicator difference in comparison with the group indicators of healthy children (P < 0.05).

Table 4. Blood serum concentration of protein fractions in children with NDTB
depending on tuberculosis prevalence of (M £ m)

Indicators, %

Comparison group (n =13) Main group (n =15)

Albumens
a,-globulins
a,-globulins
B-globulins
y-globulins

66.7+1.4 57.8+24*
32+03 43+04*
68+05 98124
97106 129+£1.2*
135+£13 17.5+1.2*

*: the difference between the groups (P < 0.05).
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mycobacterial therapy for further development of rationally
directed immunocorrective therapy.

Materials and methods

The study of IgE, A, M, G levels in blood serum was per-
formed in 28 children with NDTB aged 1 to 16 years (aver-
age age was 9.2 £ 1.1 years old) who were on inpatient
treatment in a children’s unit of the clinical base of Phthisio-
logy and Pulmonology Department of Zaporizhzhia State
Medical University at Communal Institution “Zaporizhzhia
Regional Antituberculous Clinical Dispensary” and consti-
tuted the main group. There were 16 (57.1 %) girls and 12
(42.9 %) boys. The comparison group included 30 healthy
children aged 1 to 16 (average age was 8.9 + 1.0 years old).
The comparison group were comparable to age and gender.

The levels of IgE, IgA, IgM and IgG in the blood serum
were studied using the method of solid phase enzyme-linked
immunosorbent assay on the equipment of the Sirio S im-
muno-enzyme reader with the use of reagent kits “Granum”
LLC (Kharkiv, Ukraine). Units of measurement: IgE (MU/ml),
IgA, M, G (g/l). The analysis of blood serum protein fractions
parameters was carried out using rheum sampling electro-
phoresis method with distribution on acetate-cellulose fim
on the fraction. The levels of albumins and globulins (a,,
a, B, Y), (%) were determined [5].

Allindicators were evaluated at the beginning of the in-
tensive phase (IF) of antimycobacterial therapy (AMBT).
Parents of all sick children signed a patient's written in-
formed consent to participate in the study.

The diagnostic significance of indicators assessment
was carried out using the diagnostic utility coefficient (DUC)
calculation according to A. M. Zemskova formula [6]: DUC
(d,2+d,2)/(M,-M,), where d, is the mean average deviation
of a healthy person’s parameters; d, is the mean square
deviation of children with NDTB parameters; M, and M, are
the average means, respectively. The coefficient which had
avalue of 1, was considered highly informative, in the range
from 1.1 to 10 was medium-informative, exceeding 10 was
low informative.

The results of the study were processed by modern
methods of analysis on a personal computer using statistical
software package Statistica® for Windows 6.0 (StatSoft Inc.,
AXXR712 D833214FANS5). The distribution of quantitative
characteristics normality was analyzed using the Sha-
piro-Wild's test. The descriptive statistics for quantitative
variables distributed under the normal distribution law
included the mean (M), standard deviation (o). The confi-
dence interval for the mean with confidence probability of
0.95 was built. The reliability of compared values differences
was determined by the Student’s t-criterion. All tests were
bi-directional. The difference for P < 0.05 was considered
statistically significant. Correlation analysis was performed
using the Pearson correlation coefficient (r).

Results and discussion

On hospital admission 5 (17.8 %) children with NDTB were
diagnosed with extrapulmonary forms of tuberculosis, 3
(10.7 %) of them had tuberculosis of the intracranial lymph
glands and 2 (7.1 %) had specific pleurisy. 23 patients
(82.2 %) were diagnosed with pulmonary forms: 5 (17.8 %)
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Table 5. Correlation between Ig content levels and protein fractions parameters among children with NDTB

Indicators Ig indicators
of protein fractions IgE IgA IgM 1gG

r p r p r p r p
Albumens -0.386 <0.05 -0.486 <0.01 -0.355 >0.05 -0.619 <0.001
a,-globulins 0.08 >0.05 0.336 >0.05 -0.167 >0.05 0.318 >0.05
a,-globulins -0.107 >0.05 0.246 >0.05 0.08 >0.05 0.098 >0.05
B-globulins 0.200 >0.05 0.524 <0.01 0.284 >0.05 0.481 <0.01
y-globulins 0.384 <0.05 0.233 >0.05 0.399 <0.05 0.393 <0.05

had pleurisy, 5 (17.8 %) had primary tuberculosis complex,
11 (39.5 %) had infiltrative form and 2 (7.1 %) — disseminat-
ed. Bacterial secretion and destructive process in the lungs
were registered in 7 children (25 %). Local forms of tuber-
culosis without a destructive process in the lungs were
diagnosed in children with an average age of 5.4 £ 1.5, and
disseminated tuberculosis including a destructive process
presence were diagnosed among two times older children
with an average age of 12.5+1.1.

During blood serum Ig E, A, M, G total levels inve-
stigation in children with NDTB at the beginning of the IF
AMBT (Table 1), reliable changes have been found only
in the IgE and A. Thus, the level of IgE was within normal
range in 13 patients (46.5 %), and it was elevated in 15
(63.5 %). The average IgE level exceeded the age norm by
2.1 times (P < 0.05). IgA levels were high only in 2 (7.1 %)
and the level of all the other 26 children (92.9 %) indicators
were within the normal range. The mean IgA level exceeded
the age-matched normin 1.2 times (P < 0.05). IgM levels in
all 100 % cases were within the age range. IgG level was
decreased in 1 patient (7.1 %), and the average level of its
content did not exceed the norm. Furthermore the direct
correlation of IgE and IgA levels (r = 0.309; P < 0.05), IgA
and IgM (r = 0.341; P < 0.05) have been found.

When analyzing the changed levels of Ig depending on
tuberculosis prevalence, (Table 2), the following features
have been established. At normal average values the level
of IgG content reliably depended on tuberculosis severity,
namely its prevalence and destructive process presence.
Thus, its level growth in 1.2 times (P < 0.05) was determined
when disseminated process in comparison with the local
without destructions. The IgE level increase in 1.2 times
was also diagnosed in children with a disseminated process.
The levels of IgA and IgM did not depend on the prevalence
and destructive process presence.

The direct correlation of IgE and IgA levels (r = 0.365;
P <0.025), lgAand IgM (r = 0.382; P < 0.025), IgM and IgG
(r=0.448; P <0.01) have been detected in the disseminated
process. Direct correlation bonds have been detected only
between IgA and IgM levels (r = 0.448; P < 0.01).

DUCs were calculated for all Ig parameters in
the local process without destructions. It has been found
that the DUCs for IgA, M, and G values were up to 1.0
(0.05; -0.08 and 0.94 respectively), indicating their high
informativeness for diagnosis. IgE informational content
was average, since its CG was 14.9. When studying
the correlation of Ig levels with the dimensions of BCG
post-vaccination signs among vaccinated children with
NDTB adirect correlation between the decrease in the sign
size and the IgE level increase (r = 0.670; P < 0.001) has
been established.
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So far as the y-globulin fraction contains immunoglob-
ulins IgG, IgA, IgM, IgE, the analysis of protein fraction
indicators (Table 3) has been performed. It has been
established that children with VDTB at the beginning of IF
AMBT had an increase in the albumin level in 1.5 times in
comparison with healthy children (P < 0.05). Furthermore, a
high level of albumin was diagnosed in 26 children (92.8 %)
of the main group. In contrast, an increase in the proteins
globulin fraction levels was determined by increasing
the B- and y-globulins levels in 1.5 and 1.3 times (P < 0.05)
respectively, which was recorded in 19 patients (67.8 %).
The levels of a,- and a,-globulins were within the age norm,
indicating specific inflammatory process low activity in chil-
dren at the beginning of treatment. The level of a,-globulins
has been determined in 14 children (50 %).

Analysis of protein fractions altered levels depending
on the prevalence of tuberculosis (Table 4) has showed
the following results. Children with a common specific
process had an increase in dysproteinemia, which was
manifested by a decrease in albumin levels by 9 %
(P < 0.05) and an increase in the levels of - and y-globu-
lins in 1.3 times (P < 0.05). In this context, an increase in
the inflammatory specific process activity was determined,
indicating an increase in the level of a.-globulin in 1.3 times
(P <0.05).

DUC was also calculated for all protein fractions pa-
rameters. It has been established that DUC for albumin
indicators, - and y-globulin values were up to 1.0 (0.16,
0.13 and 0.37 respectively), indicating their high informa-
tiveness for diagnosis. The informativeness of the a- and
a,-globulin indices was average, since their DUC were 1.11
and 4.49 respectively.

The investigation of correlation between levels of Ig
content and protein fractions parameters (Table 5) made it
possible to establish that children with NDTB at the begin-
ning of IF AMBT had a decrease in albumin levels which
was associated with an increase in IgE, A, and G levels. The
growth in B-globulin levels was associated with an increase
in levels of IgA and G, and y-globulins IgE, M and G.

Conclusions

1. Children with NDTB, at the beginning of the IF AMBT
had a significant increase in IgE and A levels in 2.1 and
1.2 times, respectively. With an increase in the specific
process prevalence and destruction appearance there was
a significant increase in the IgG level in 1.2 times. Direct
correlation of IgE and IgA, IgA and IgM, IgM and IgG in
the disseminated process, and IgA, IgM levels in the local
process has been established.
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2. A reliable correlation between the decrease in
the BCG post-vaccination sign size and the increase in IgE
content has been found which can be a prognostic factor in
the evaluation of post-vaccination immunity.

3. The activation of immune system cellular compo-
nent is determined among the children as evidenced by a
significant increase in albumins level in 1.5 times against
the background of specific inflammatory process low activity
(levels of a.- and a,-globulins were within the age range).
There is a significant increase in dysproteinemia (a de-
crease in albumin levels by 9 % and an increase in - and
y-globulins levels in 1.3 times) and specific inflammatory
process activity (an increase in a,-globulin levels in 1.3
times) with the increase in the specific process prevalence
and destruction appearance.

4. Ithas been established that the decrease in the albu-
min levelis associated with the growth in IgE, Aand G levels;
the growth in B-globulin levels is associated with the growth
in IgAand G levels, and with IgE, M and G —in y-globulins.

5. It has been found that IgA, M and G and the protein
fractions parameters — albumins, - and y-globulins are
significant and highly informative for the immune changes
diagnosis among children with NDTB.

Prospects for further researches. The revealed
changes are the basis for the development of rationally
directed immunocorrective therapy among children with
NDTB, and it will contribute to improvement of treatment
effectiveness.
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Physical growth and development characteristics
of low-birth-weight infants

T. Ye. Shumna, T. O. Levchuk

Zaporizhzhia State Medical University, Ukraine

Purpose. The analysis of low-birth-weight infants’ physical growth and development indices (weight of body, length of body,
head circumference) on standard curves for timely diagnosis and correction of their health changes.

Materials and methods. The retrospective analysis of 1389 children’s development case histories (form Ne 112) was carried
out. Physical growth and development indices (weight of body, length of body, head circumference) were estimated in 41
children who were born with a body weight between 1500-2499 grams and in 17 healthy children who at birth weighted 2500
and over. Four groups were formed: the | group — 10 premature children (32.9 + 0.6 weeks of gestation) with body weight
of 1500-1999 g (1775 + 48.77 g); the Il group — 14 premature children (34.43 + 0.39 weeks of gestation) with birth weight
of 2000-2499 g (2205.71 = 37.71 g); the Il group — 17 full-term newborn (38.00  0.23 weeks of gestation) with intrauterine
growth retardation with body weight of 2320.59 + 42.99 g; the IV comparison group — 17 healthy children (39.00 + 0.27 weeks
of gestation) with birth weight of 3347.14 + 84.12 g. For physical development of premature children assessment we used
Fenton growth chart for preterm infants. Physical development assessment of full-term infants was carried out according to
the World Health Organization recommendations.

Results. Children with intrauterine growth retardation made up a risk group for the physical disorders development (weight
deficit or overweight). Dynamics of physical development indicators (monthly weight and length of body growth) in premature
infants with birth weight of 1500-1999 g is similar to the ones of full-term healthy babies. The physical development of children
born with a weight of more than 2000 g and children with intrauterine growth retardation was characterized by the same growth
rate of body weight and length indicators within the first year of life.

Conclusions. In neonatologists, pediatricians and family doctors practice for valid assessment of children physical development
born preterm with low birth weight, it is necessary to use the Fenton growth chart for preterm infants up to the age of 40 weeks
in some cases up to 50 weeks.

XapakrepucTuka GpisuuHOro po3BUTKY AiTe NEPLUIOTrO POKY XKUTTA,
AKi HapoAKEHi 3 Manol0 Macolo Tina

T. €. WymHa, T. 0. AeBuyk

MeTa po60oTm — aHani3 NokasHkiB HisMYHOro PO3BMTKY (MacK Tina, OBXUHK Tina, 06BOAY ronoBm) Ha NEePLLOMY POL XUTTS
AiTel, ki HapoKeHi 3 Manot Macoto Tina, Ans CBOEYacHoi AiarHOCTUKM Ta KOpeKLii 3MiH CTaHy iXHbOro 340pOB'S.

Marepianu Ta MmeToau. 3aiiCHeHMIN peTpoCnekTMBHWIA aHania 1389 icTopiit po3suTky Aiteit (dhopma 112) Ta ouiHeH NoKasHKN
(i3nyHOro PO3BMTKY Ha NEPLUOMY POLLi XUTTS B 41 AuTUHW, SKi Hapoaunvcs i3 macoto Tina 15002499 1, i 17 3goposux aiten, ski
npy HapomkeHHi Manu macy Tina 2500 r i 6inblwe. Cdopmysanu 4 rpynu: | — 10 giten, ski HApomKeHi nepegyacHo Ha 32,9 + 0,6
TWXKHS rectauii 3 macoto 1500-1499 r (1775 + 48,77 r); Il rpyna — 14 piten, ski nepegyacHo HapomkeHi Ha 34,43 + 0,39 TwxHs re-
cTaujiiHoro Biky, 3 Macoto 2000-2499 1 (2205,71 £ 37,71 r); Il - 17 noHowueHnx aiteit, siki HapomkeHi Ha 38,00 £ 0,23 TvkHs recTaujii
3 3aTPUMKOLO BHYTPILLHBOYTPOBHOrO po3BuTKY Ta Macoto Ao 2320,59 + 42,99 r; IV rpyna nopiBHsHHS — 17 JOHOLIEHWX 300POBUX
aiten, ski HapomkeHi Ha 39 £ 0,27 TxHs recTauii 3 macoto 3347,14 + 84,12 . [1ns ouiHoBaHHS (i3n4HOr0 po3BUTKY NepenyacHo
HaPOKEHWX JiTEl M1 BUKOPUCTOBYBaNH Aiarpamn PeHToHa Ans HeOHOLIEHWX AiTer. OLiHIoBany gisudHUI PO3BUTOK JOHOLLEHNX
ZiTen BignoBigHO 40 pekoMeHAaaLin BcecBiTHBOI opraHisaLlii 0XOpOHY 300POB'SA 3TiAHO 3 KIiHIYHUM NPOTOKONOM MEAUYHOrO 0TSy
3a 300POBO ANTWHOLO BikoM A0 3 pokiB (Hakas MiHicTepcTea oxopoHy 30opoB’st Ykpainu Big 20.03.2008 p. Ne 149).
Pesyniratu. [liTn 3 3aTpUMKOIO BHYTPILLIHEOYTPOGHOMO PO3BMTKY CTAHOBWIW rPYNY PU3MKY LLOAO PO3BUTKY NOPYLLEHb (i3NYHOMO
pO3BUTKY (AediumTy Macy abo HagMipHoi MacK Tina). [AuHamika Nokas3HWKIB isnyHOro po3BUTKY (LLOMICSYHOT Nnpubaskv Macy
Ta QOBXMHU Tina) AiTen, ski HapomkeHi nepegyacHo 3 macoto 1500-1999 r, nogibHa A0 NOKA3HWKIB JOHOLLEHUX 300POBUX
aiten. OisnyHnin po3BMTOK AiTEN, SKi HApomKeHi 3 Macoto noHaa 2000 T, i AiTen i3 3aTPUMKO BHYTPILLIHEOYTPOOHOTO PO3BUTKY
XapakTepu3yBaBCs OAHAKOBMUMY TEMNaMM 3POCTaHHS MOKa3HUKIB Macy Ta JOBXMHM Tifla Ha NepLUIoMy POLLi XWTTS.

BucHoBKW. Y npakTvLi HeoHaTOsOriB, NegiaTpis i Nikapis CiMENHOT MEQULMHA NSt KOPEKTHOTO OLHIOBAHHS (Di3NYHOrO Po3-
BUTKY ZiTEN, SKi HAPOMKEHI NepeayacHo 3 Manok Macoto Tina, Tpeba BYKopuCToByBaTH diarpamn OeHToHa 40 AOCATHEHHS
ckoperosaHoro Biky 40-50 TvxHiB.

Xapakrepuctuka GU3MUECKOro pa3BUTUA AeTei NepBoOro roAa XXU3HU,
POAMBLUKXCA C HU3KOW MaccoM Tena

T. E. WymHas, T. 0. AeBuyk

Llenb pa6oTbl — aHanu3 nokasatener (hr3nyeckoro pa3suTus (Macchl Tena, ANMHbI Tena, OKPY)XHOCTU roroBbI) Ha NEPBOM
rofly XXU3Hu AETeN, POAMBLUMXCS C HU3KOW Maccoi Tena, s CBOeBPEMEHHOMN ANAarHOCTUKN N KOPPEKLIMN M3MEHEHUI COCTO-
SHWS! YX 300POBbSI.
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Matepuanbl u metoabl. PetpocnektneHo npoaHanuanposanu 1389 uctopun passutus geteit (dopma 112) n oueHunm
rnokasatenu M3nN4ecKoro pa3BrTHS Ha NePBOM rody Xm3Hu y 41 pebeHka, KoTopble poannuck ¢ Maccon Tena 1500-2499 r,
1y 17 3p0poBbIx AeTei, poamBLumxcs ¢ Maccoi Tena 2500 r u Gonee. Cchopmmposanu 4 rpynnbl: | — 10 npexaeBpeMeHHo
poamBLmxcs aeten Ha 32,9 + 0,6 Hegenu rectaumm ¢ maccon 1500-1999 1 (1775 48,77 r); Il rpynna — 14 npexaeBpeMeHHO
poauBLumxcs aeten Ha 34,43 + 0,39 Hepenu ¢ maccon (2000-2499 r) 2205,71 + 37,71 r; Ill rpynna — 17 SOHOLWEHHbIX Ae-
Ten, poamsLumxcs Ha 38,00 + 0,23 Hegenu rectaumum ¢ 3aaepXKorn BHyTpUyTpoBbHOro passuTus 1 maccon 2320,59 + 42,99 ;
IV rpynna cpaBHeHust — 17 JOHOLIEHHbIX 300POBbIX AeTen, poauswmxcs Ha 39 + 0,27 Hepenu rectauum ¢ Maccom
3347,14 £ 84,12 1. [INs OLEHKN (hU3NYECKOTO pasBUTUS NPEXAEBPEMEHHO POXAEHHBIX AETEV Mbl UCTIONb30BaNu AnarpaMmbl
®deHTOHa AN HeAOHOLLEeHHbIX AeTel. OueHka hr3n4ecKoro pa3suTIS JOHOLLEHHbIX AETEN MPOBOAMNACH COMNACcHO PEKOMEH-
Aaumsm BcemmpHoii opraHuaaLyn oxpaHbl 340pOBbSt U KMMHUYECKOMY NPOTOKOY MEAULIMHCKOTO HabMioAeHust 3a 300pOoBbIM
pebeHkom Ao 3 net (npukas MuHucTepcTea 3apaBooxpaHeHus Ykpautbl ot 20. 03. 2008 r. Ne 149).

Pe3ynikrartbl. [letv ¢ 3aaepKKkorn BHyTPUYTPOOGHOIO pasB1TUS COCTaBUNM IPYMMY pUcka Mo pasBUTUIO HapyLLEHW (U3NYECKOrO
pasBuTUs (oeduumTa Macchl UM Ype3MepHoW mMacchl Tena). uHamuka nokasatenen ranyeckoro passuTus (exemMecsy-
Has npubaBka Macchl 1 ANUHbI Tena) NpexaeBpeMeHHO poausLumxcs aeten ¢ Mmaccon 1500-1999 r nogobHa nokasarensm
[IOHOLLIEHHbIX 300pOBbIX AeTe. dusnyeckoe pa3suTve geTeir, poaveLumxcs ¢ Mmaccon 6onee 2000 r, n feTeit ¢ 3aaepxKon
BHYTPUYTPOBHOMO pasBUTMS XapaKTepu30Banoch OAMHAKOBBIMM TEMNAMM YBENUYEHNS NOKasaTenei Maccol U AnvHbI Tena
Ha NepBOM oy KU3HW.

BbiBoAbIl. B npakTuke HeoHaTONOroB, NeAUaTpPOB M BPaA4YeEN CEMEVNHON MEAULMHBI AN KOPPEKTHOW OLEHKN (Pr13NYECKOrO
pasBUTUS AETEN, POAVBLUMXCA NPEXAEBPEMEHHO C H3KON MACCOW Tena, HeobxoaMMo Ucnonb3oBaTh AvarpaMmmbl PeHTOHa
[10 [IOCTWKEHMS CKOPPEKTUPOBaHHOro BodpacTa 40-50 Hegenb.

Introduction

Child welfare from birth remains one of the urgent pediat-
rics problems and the most important element of socio-eco-
nomic and socio-cultural development of any country [1,2].
Special monitoring needs to be given to children born with
low body weight, because even after the neonatal period
morbidity rates are 2-10 times higher than the rates of
children born with normal birth weight [2]. Newborn child
with low body weight is a baby born with weight less than
2500 grams, regardless of gestational age at birth [3].
About 10 % of children are born with body weight below
2500 grams, and 50 % of these children were born prema-
turely, in other words a childbirth happens earlier than 37
weeks and 28.7 % is with intrauterine growth retardation
or with low weight in relation to gestational age [4]. This
category of children morbidity exceeds 3 times the morbi-
dity of newborns with body weight at birth more than 2500
grams. Also, every third child who has such problems faces
decrease in physical development in future [5]. That is
why to assess physical development of such children, it
is recommended to use Fenton growth chart for preterm
infants [6]. It contains more accurate indicators of physical
development of children up to 30 weeks and over 36 weeks
of gestation and better reflects the growth rate of premature
infants. And only after 10 weeks of postnatal age physical
development of a child can be assessed by schedules of
body length and weight in accordance to age, regulated in
Ukraine by the Ministry of Health Care Order Ne 149 dated
20/03/2008 [7]. The influence of the physical development
dynamics of children born with low body weight on their
further development and morbidity is absolutely proved
[8]. The level of physical development in childhood is one
of the objective indicators of health condition, because it
is a dynamic process of growth and biological maturation
of child in a particular period of life. A deviation from
the norm of physical development may be the first sign
of a disease or functional impairment. The most reliable
indicator of child physical development is measurement of
body weight and length as well as of head circumference.
Fenton growth chart for premature infants are used to
evaluate the physical development of premature babies.

To assess the physical development of normal infants
the recommendations of the World Health Organization
are used [6,7]. Thus, the correct measurement of body
weight, body length and head circumference with a mark
of specified indexes on standard curves allows to perform
appropriate monitoring and to detect child insufficient or
excessive growth timely.

Purpose

The analysis of low-birth-weight infants’ physical growth and
development indices (weight of body, length of body, head
circumference) on standard curves for timely diagnosis and
correction of their health change

Materials and methods

The retrospective analysis of 1389 children’s development
case histories (form Ne 112) was carried out. Physical
growth and development indices (weight of body, length
of body, head circumference) in 58 children (28 boys and
30 girls) were studied: n 41 children who were born with
a body weight between 15002499 grams and 17 healthy
children who at birth weighted 2500 and over. Four groups
were formed: the | group — 10 premature children (32.9 £ 0.6
weeks of gestation) with body weight of 1500-1999 g
(1775 + 48.77 g); the Il group — 14 premature children
(34.43 £ 0.39 weeks of gestation) with birth weight of
2000-2499 g (2205.71 £ 37.71 g); the lll group — 17 full-term
newborn (38.00 £ 0.23 weeks of gestation) with intrauterine
growth retardation with body weight of 2320.59 + 42.99 g;
the IV comparison group — 17 healthy children (39.00 + 0.27
weeks of gestation) with birth weight of 3347.14 £ 84.12 g.
For physical development of premature children assess-
ment we used Fenton growth chart for preterm infants.
Weight and length of body, head circumference in children
born premature were determined [6]. Physical development
assessment of full-term infants was carried out according
to the World Health Organization recommendations. We
studied weight, body length and head circumference in
infants every month [7].

3anopoxckuii MeguumHekuin xypHan. Tom 20, Ne 1(106), sHeapb—despans 2018 .



Statistical processing of data was carried out using
conventional variational statistical methods using a licensed
software package Statistica for Windows 6.1.RU, serial
number AXXR712D833214SAN5. We checked the distri-
bution of quantities using the Shapiro-Wilk test. We used
parametric statistical methods for normal distribution:
the mean (M) and standard deviation (SD) or standard error
of mean (m), the Student’s t-test; nonparametric statistical
methods: the «2 x 2 Table», the ¥? criterion, the Mann-
Whitney U-test. Differences P < 0.05 were considered
statistically significant [9].

Results and discussion

Also indexes of premature children physical development
were evaluated according to the Fenton growth chart
for preterm infants [6]. Assessment in accordance with
the Fenton growth chart has been carried out up to the post-
conceptual children’s age of 50 weeks. Children of the first
group have been assessed by the Fenton growth chart up
to three months of calendar age, children of the second
group have been assessed up to two months of calendar
age.

Original research

Thus, after born, 100 % of children of the | group at
birth had normal weight according to gestation period. In
the Il group it has been observed that 85.71 % of children
had normal weight, 7.14 % had accelerated growth and
7.14 % had physical developmental impairment. Also, we
made an assessment of children physical growth using
the World Health Organization (WHO) recommendations
for medical supervision of a healthy child under the age
of 3 years (Weight at Age, Girls and Weight at Age, Boys)
[7]. Thus, 100 % of the | observation group children had
extremely low body weight at birth (the mass of body below
3 standard deviations); 92.86 % of the Il group children
had low weight (the mass of body below 2 standard devia-
tions) and 7.14 % had normal weight. Mass normalization
among children of the | group took place at 8 months and
among children of the Il group took place at 4 months
(Table 1, 2).

Among children of the IIl group 52.94 % had lack of
weight at birth, 11.77 % had extremely low birth weight,
35.29 % had normal weight at birth. 88.24 % of the Il group
children had body weight within the age norm at 12 months,
about 6 % had lack of weight and 5.88 % made up a risk
group for excess weight development (Table 3).

Table 1. Comparative characteristics of physical growth of children born with body weight between 1500-1999 grams

Age Fenton growth chart for preterm infants The recommendations for healthy child

(month) Delay Norm Accelerated growth ~ Norm Low growth Very low growth
postnatal growth

0 0 %" 100 %* 0% 0 %* 0% 100 %*

1 0 %" 90 %* 10% 0 %* 71.42 %* 28.57 %

2 0 %" 100 % 0% 71.43 % 14.29 % 14.29 %

3 0 %" 100 % 0% 75 % 8.33 % 16.67 %

4 —** —** —** 87.5% 12.5% 0%

5 —** —** —* 80 % 20 % 0%

6 —** —** = 80 % 20 % 0%

7 = —** - 80 % 20 % 0%

8 = —** —** 100 % 0% 0%

9 = —** —** 100 % 0% 0%

10 —** —** —** 100 % 0% 0%

" —** —** —* 100 % 0% 0%

12 —* —** — 100 % 0% 0%

*: comparison of children physical growth method of evaluation (P < 0.05);

** assessment in accordance with the Fenton growth chart had been carried out up to the postconceptual children’s age of 50 weeks.

Table 2. Comparative characteristics of physical growth of children born with body weight between 2000-2499 grams

Age (month) Fenton growth chart for preterm infants The recommendations for healthy child
Delay postnatal growth Norm Accelerated growth Norm Low growth Very low growth

0 714 %* 85.71 %* 714 % 7.14 %" 92.86 %" 0%
1 0 %* 100 %* 0% 72.73 %* 27.27 %* 0%
2 0% 100 % 0% 100 % 0% 0%
3 —** ** * 90 %* 10 % 0%
4 - * * 100 % 0% 0%
5 - * * 100 % 0% 0%
6 — * * 100 % 0% 0%
7 - i — 100 % 0% 0%
8 —** —** — 100 % 0% 0%
9 —** —** — 100 % 0% 0%
10 —** —** il 100 % 0% 0%
1 — —* — 100 % 0% 0%
12 —** —* — 100 % 0% 0%

* comparison of method of evaluation of physical growth of children (P < 0.05);
**: assessments in accordance with the Fenton growth chart had been carried out up to the postconceptual children’s age of 50 weeks.
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Table 3. Physical growth of small-for-gestation age infants

Age The recommendations for healthy child

(month)  Norm Low growth  Very low growth  Possible excessive Excessive
growth growth

0 35.29 % 52.94 % 1.77 % 0% 0%

1 35.29 % 58.82 % 5.88 % 0% 0%

2 52.94 % 42.18 % 5.88 % 0% 0%

3 58.82 % 35.29 % 5.88 % 0% 0%

4 76.47 % 17.66 % 5.88 % 0% 0%

5 94.11 % 0% 5.88 % 0% 0%

6 82.35% 1M.77 % 0% 0% 0%

7 82.35% 0% 5.88 % 177 % 0%

8 82.35% 0% 5.88 % 177 % 0%

9 88.24 % 0% 0% 5.88 % 5.88 %

10 94.11 % 0% 0% 5.88 % 0%

1 88.24 % 0% 5.88 % 5.88 % 0%

12 88.24 % 0% 5.88 % 5.88 % 0%

Table 4. Mean (M) of weight gain (g), standard error (+m)

Age Groups

(month) I n v

1 1164.28 £ 84.094  1200.0 £ 79.48" 95067 £ 96.32"24  1065.71+97.51"2%
2 1014.0 £ 241.302%¢ 1050.0 + 113.07"  1038.28 £ 103.40"#  933.3 + 44,9572
3 1055.00 + 26144754 650.0 +230.05"#4 790.83+53.11"2 755,83 +55.15"%
4 77000 £271.85%¢  850.0+ 113.03"¢  891.824092.66"¢ 58333 +64.357%
5 670.0£50.662%¢  500.0461.01"¢ 516017351  538.89 £ 42.31"2%
6 325.0£275.00%%  600.0£86.02"  77545+9548"4 55556+ 65322
7 32004535474 5000 £ 11454754 41011 £ 114307 445467149 "7
8 393.33£38442% 3000 96.69"F¢ 576,67 £95.32"7# 37503 +68.792F
9 436.32£75.067% 2000+ 69.72°¢ 25444 +155.747¢ 46250 + 88.017%
10 31006£7503" 4000+ 119.02¢  448.0+311.05"24 29287 + 855677
11 490.98 + 168.552% 2001 £ 76.32"¢  168.2+67.07"# 510.0 + 176,352
12 31087 £ 98.78"¢  350.0£150.0°¢  203.33£44.85"F 2500+ 104.08"2

1%,2%3% 4% comparison of the 1%%, 2", 3, 4™ groups of children (P < 0.05).

Table 5. Mean (M) of weight (g), standard error (+ m)

Age
(month)

Groups

v

©W 0 N O OB W N -~ O

- o

12

1775.0 £ 48.777 %4
2964.28 + 97.512%#
4655.72 + 225.77%%#
4960.67 + 225.77*
5601.67 + 220.76%
6366.67 + 425.57*
6608.33 £ 162.497
6916.0 + 141.732:%#
7585.0 + 385.782%#
7896.67 + 187.33%%#
8203.33 + 249.69%#
8210.0 £ 178.45% %+
8840.0 £471.812%#

2205.71 4 37.71"%#
3316.15 £ 62.41"%#
4430.0 £ 156.92"#
5313.64,0 + 202.94*
5947.27 +128.23"
6385.71 £ 145.86*
7022.73 £219.23"%
7722.22 £180.11"%
7925.0 +180.77¢
8188.89 + 202.38%*
8450.1 £ 273.52"%#
8607.14 £ 150.00"*
9215.0 £ 156.36" ¢

2320.58 +42.99"##
3296.66 + 108.5"##
4176.66 + 158.71"#
5090.66 + 167.82*
5738.18 £ 213.80“
6479.16 £ 352.34"
7096.92 £ 301.53"¢
7742.72 + 308.89"#
7895.45 + 339.21%
8543.00 + 348.66%
8858 .57 + 506.08"%
8475.00 £ 418.22"*
9376.25 + 400.54"¢

3347.14 £ 84.00" %%

4485.71 + 127.03"2%

5412.50 £ 171.01"2%

6230.00 + 178.48" %%
6729.16 £ 210.56"
7215.00 £ 216.28" %
7769.23 £ 194.68" %%
8265.38 + 197,61"2%
8675.00 + 226.59" %%

8880.00 + 285.89"%
9465.00 + 275.68"%

9720.00 £ 396.73"#~
9984.61 £ 242.80"#%

1.2.3.4 comparison of 1%, 2", 3¢, 4" group of children (P < 0.05).
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As a part of the study the following results were ob-
tained: the children of the | group at 1 month of life had
normal weight according to postconceptual age in 90 % of
cases and 10 % had accelerated growth, and at 2 and 3
months 100 % of children had body weight within normal
limits. Among the children of the Il group normal weight at
birth was registered in 85.71 % of cases, accelerated growth

was in 7.14 % of cases, physical developmental impairment
was in 7.14 % of children, but at 1 and 2 months of life all
children had normal weight.

Statistical difference between the number of boys
and girls and the indicators of their physical development
(body weight, length of body, head circumference) has not
been found. The children were breast-fed up to the age of
six months.

Results of children’s weight study are presented in
the Tables 4, 5 and Fig. 1.

Children born prematurely (the | and Il groups) at
the first month of life had significantly bigger body weight
then normal newborn of the IV group (1164.28 + 84.09 g
and 1200.0 £79.48 g against 1065.71 + 97,51 g; P < 0.05).
Small-for-gestation age infants (the Ill group) had signifi-
cantly less weight gain (950.67 + 96.32 g). At the second
month of life normal newborn of the IV group had the small-
estweight gain (933.3 £44.95 g against 1014.0 £ 241.30 g
and 1050.0 + 113.07 g and 1038.28 + 103.40 g;
P <0.05).

At the third month of life children from the Il group
have significantly lower body weight gain in comparison
with the |, Il and IV groups children (650.0 + 230.05 g
against 1055.00 + 261.44 g and 790.83 + 53.11 g and
755.83 £ 55.15 g; P < 0.05). At the fourth month the | and
IV groups and Il and I1l groups children were observed to
have identical weight gain and prematurely born children
with weight ranging from 2000 g to 2499 g and children
with intrauterine growth and development retardation had
significantly less weight gain. At the fifth month the | and
IV groups children gained body weight significantly great-
er than children of the Il and IIl groups (670.0 + 50.66 g
and 538.89 + 42.31 g against 500.0 + 61.01 g and
516.0 £ 173.51 g; P < 0.05). Children of the | and I
groups were registered to have almost the same weight.
Infants born with weight less than 2000 g gained weight
significantly in the sixth month (325.0 + 275.00 g). Among
the Il and IIl groups there were no differences in children
weight gain. The weight gain in infants of the | group and
in healthy infants was less than in infants of the Il and Il
groups (325.0 + 275.00 g and 555.56 + 65.32 g against
600.0 £ 86.02 g and 775.45 + 95.48 g; P < 0.05). During
the seventh month the lowest weight gain was in infants
of the | group (320.0 + 53.54 g) and the greatest weight
gain was in infants of the Il group (500.0 £ 114.54 g;
P < 0.05). There was no fairly significant difference in
weight gain between children of the Ill and IV groups.
Children of the Il observation group gained the lowest
weight during the eighth month (300.0 + 96.69 g against
393.33+38.44gand 576.67 +95.32gand 375.03+68.79g;
P <0.05).

The small-for-gestation age infants gained weight
more than those who were born premature with weight
less than 2000 g, but gained weight less than normal
infants. During the ninth month children of the Il group
gained weight least of all, and healthy infants gained
weight the most. However, small-for-gestation age infants
had less weight gain than healthy infants, but higher than
premature babies. During the tenth month children of the IlI
group had greater weight gain than children of the | and IV
groups (448.0 £ 311.05 g against 310.06 + 75.03 g and
292.87 + 85.56 g; P < 0.05). But 11-month-old infants of
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the Il and IV groups gained weight more than children of
the I and I1l groups (200.1 + 76.32 g and 510.0 £ 176.35 g
against 490.98 + 168.55 g and 168.2 + 67.07 g; P < 0.05).
During this age the small-for-gestation age infants had
the least weight gain. During the twelfth month the greatest
body weight gain was observed among children of the |
and Il groups, the smallest — among children of the Ill and
IV groups.

One-year-old infants of the Il and Il groups had
approximately equal weight (9215.0 + 156.36 g and
9376.25 + 400.54 g), that was significantly greater
than weight of the IV observation groups children
(9984.61 £ 242.80 g) and the smallest weight had children
of the | groups (8840.0 + 471.81 g).

Also weight of normal infants was significantly higher
than weight of other children groups every month. However,
infants weight of the 1, Il and Il groups also did not differ
significantly at the third and at fifth months of life.

Results of children’s length study are presented in
the Table 6, 7 and Fig. 2.

Every month the healthy babies had body length
significantly greater than all children, born with low body
weight. Children of the | group had significantly the lowest
rates of body length within the first four months of life, but
starting from the fifth month of life these children caught
up with children of the Il and IIl groups. In the first half of
the first year (from the 15t up to 6™ month of life) body length
of full-term infants increased significantly slower than
body length of children from other groups. Children with
intrauterine growth and development retardation aged 7
months of life had significantly lower body length gain than
other groups children (1.0 + 0.45 cm against 2.0+ 0.25 cm
and 2.0+ 0.5cmand 2.0 £ 0.51 cm; P < 0.05). However,
it should be mentioned that at this age children of the I, Il
and |V groups had equal body length gain. At the eighth
month of life children of the Il group were registered to have
the largest body length gain (2.3 + 0.44 cm) and the smal-
lest length gain was among children born prematurely with
aweight less than 2000 g and healthy children (1.5+0.9cm
and 1.5 £ 0.75 cm). Significantly greater gain in body
length at the ninth and tenth month of life was registered
among healthy babies, in comparison with children born
prematurely with low body weight. At the eleventh month,
significantly the highest body length gain was observed
among children of the | observation group (1.6 £ 0.67
cm) than among other groups, and significantly the low-
est length gain was among children with intrauterine
growth retardation (1.25 + 0.43 cm). At twelve months,
the indicators of body length gain were significantly
the greatest among children of the Ill group and the smal-
lest among prematurely born infants with weight from
2000 g to 2499 g (3.50 + 1.1 cm against 2.78 + 0.98 cm;
P <0.05).

At 1 year old the normal infants of the IV groups had
the largest body length (75.0 £ 0.978 cm) and small-for-ge-
station age infants of the Ill group had the smallest body
length (73.22 £ 0.82 cm).

Results of the head circumference study are presented
in the Table 8 and Fig. 3.

In the first two months of life prematurely born infants
with weight less than 2000 grams had the smallest head
circumference. Significantly greater head circumference
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Fig. 1. Physical Growth schedule: Weight to Age.
Table 6. Mean (M) of gain in length (cm), standard error (xm)
Age (month) Groups
| Il ] \%
1 3.35+0.55%¢ 6.0+.09"% 3540487 2.24+092"7%
2 6.0 +1.53%# 55+1.2¢ 5.0+0.93" 475+1.07"%%
3 2.5+0.95% 3.5+0.85"% 3.0+0.337% 2.25+0.85"%%
4 4.0+0.67%%# 2.87+0.56" 2.75+0,8" 2.5+048"2%
5 3.0+1.1% 3.0+041% 25+0.91% 1.5+0.5"2%
6 3.0+ 14 20+£05" 2.5+0.56" 2.0+043"2¥
7 2.0+0.25° 20+05% 1.0+ 04574 20+0.51%
8 15+£0.97% 231044754 2.0+0.56"2¢ 1.5+0.75%%
9 23+0.87%% 2.5+048"% 1.79+0.27"#4 3.0£1.0"%
10 2.89£0.95% 15+0.55% 1.25+0.63% 3.0+0.88"%
1 1.6+0.67%% 1.34 £0.34"% 1.25+043 "2# 1.50 £ 0.5*
12 2.78 £0.982%# 323+1.0"%4 350+ 1.1 3.0+1.0%%
2,34 comparison of the 1%, 2, 3, 4" groups of children (P < 0.05).
Table 7. Mean (M) of length (cm), standard error (xm)
Age (month) Groups
| Il ] \%

0 42.38+£0.6424  4538+0.82"%%  47.06+0.43"*#
1 46.58 + 0.8 49.25+0.88" 49.67 £0.92"+
2 51.67 +0.8%%# 54.75+0.89"# 54.89 +0.62"%
3 54.29 +1.0%%# 5745+ 0.7" 57.28 +0.67"%
4 57.50 £ 1.1#%¢ 60.00 +1.07"# 59.39 + 0.47"#
5 61.25+0.75" 62.50 +0.96* 62.37 +1.1%

6 63.33 £ 0.42%% 64.44 +0.95"% 64.7£0.9"%

7 65.50 + 0.5 66.60 £ 1.61%# 66.56 + 0.68"

8 67.50 + 1.27% 66.9 % 1.47"%# 67.5+0.52%

9 68.52 + 0.57%# 68.28 + 0.97%# 69.38 + 0.66%*
10 70.33 +£0.37%¢ 69.05 + 1.53%# 71.25+0.812¢
1 71.56 + 0.46%¢ 70.5+2.5"¢ 71.43 £0.597%
12 7460+ 0.337%4  7362£098"% 4  73.22+0.82"%

52.53 £0.68" %%
53.75+1.75"#%
58.50 +1.0"%¥
61.30+0.76"
63.60 + 1.23"%*
65.66 + 1.45"#*
66.31+£0.79"2%
66.56 + 0.67 "*¥
69.0+1.73"2¥
70.3+0.97"%%
7342 +1.81"2%
74.0 £2.65"23"
75.0£0.978" %%

2,374 comparison of the 1%, 2%, 3¢, 4" groups of children (P < 0.05).

was observed among healthy babies during the 6 month
of life. At one year old the indicators of head circumference
among prematurely born infants who had weight less than
2000 g at birth and healthy children were 46.7 + 0.58 cm
and 46.5 + 0.65 cm. The head circumference in children
born with weight of more than 2000 g and children with
intrauterine growth retardation was characterized by
the same indicators.
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Table 8. Mean (M) of head circumference (cm), standard error (+tm)

Age (month) Groups

| Il ] IV
0 2944 +0.63%%%  31.0+0.27"%# 32.1240.33"2# 34.0+0.36"%%
1 33.79£0.732%%  35.0+0.56"* 35.10 £0.36"* 37.0+0.66"%%
2 35.8+0.377%# 38.0+0.83" 37.5+1.44"% 39.0+0.36"%%
3 38.08+0.557%4  38.0+0.58"% 38.23+ 042174 40.0+£0.34"%%
4 38.9+0.67%%4 39.5+0.77"5# 38.68 +1.75"+ 41.0+0.38"%
5 39.67 £ 0.46% 40.5+£0.98"# 39.0£0.98" 41.0£0.58"%%
6 4123 +0.5%% 41.0+0.33"% 425+0.66"% 43.0+0.35"%%
7 41.78 £ 0.4%%# 42.0+0.6" 4275+ 0.74"# 42.25+0.25"%%
8 42.83+0.6°% 4311 £1.5" 4376 +0.67" 42.15+0.15"%%
9 434£0.7%% 43.67 +0.67°# 44.0 £0.38"% 43.0 £0.34"%%
10 4544 +0.557%4  4421+1.0"% 445+ 045" 44.0+0.88"%%
" 46.2£0.37% 44.67 +0.50 45.0+0.33" 445+ 05"2%
12 46.7 £ 0.58% 45.0+0.73"# 455+ 046" 46.5 £ 0.65°%
2:3.4" comparison of the 1%, 2¢, 3¢, 4" groups of children (P < 0.05).
80
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Fig. 2. Physical Growth Schedule: Length to Age.
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Fig. 3. Physical Growth Schedule: Head circumference to Age.

Conclusions

1. Children with intrauterine growth retardation made up
arisk group of physical growth (weight deficit or overweight)

disorders development.
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2. Dynamics of physical development indicators (month-
ly body weight and length gain) in infants born prematurely
with a weight between 15001999 grams is similar to that
in normal newborns.

3. The physical development of children born with a
weight of more than 2000 grams and children with intra-

uterine growth retardation was characterized by the same
growth rate of body weight and length indicators in the first
year of life.

4. In neonatologists, pediatricians and family doctors
practice for valid assessment of children physical develop-
ment born preterm with low birth weight, it is necessary to
use the Fenton growth chart for preterm infants up to the age
of 40 weeks in some cases up to 50 weeks.
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MoKa3HUKK KAITUHHOTO LIMKAY ByKanbHOTO eniTenilo
Ha TAi 3aCTOCYBaHHA Pi3HUX BUAIB
YaCTKOBUX 3HIMHMX NAQCTUHUYATUX NpoTE3iB

E. B. bense, M. I1. Oaya, A. A. AUCeHKo

BiHHWUbKMI HaLiOHaAbHUI MeAWYHUI yHIBepcHTeT iMeHi M. . Muporosa, YkpaiHa

Meta po6otu — gocnigutn ctaH sigepHoi AHK i nponicdhepatnBHy akTUBHICTb KNiTUH GykanbHOroO enitenito B NawieHTiB, ski
MatoTb fedekTy 3yOHMX psdiB | BUKOPUCTOBYHOTb YACTKOBI 3HIMHI NMACTUHKOBI NPOTE3M, KOTPI BUTOTOBIIEHI 3 aKpUoBux abo
TepMonnacTU4HNX nnacTmac.

Matepianu Ta meToam. 3ailCHUNM OCILKEHHS NOKA3HWKIB KNITMHHOTO LKy BykanbHoro enitenito B 70 oci6. Cepep Hux —23
nauieHTV 3 NpoTe3yBaHHAM aKpUIOBUMYU NIACTUHKOBUMI NpoTe3amu, 23 0coby 3 NPOTE3YBaHHAM Ha OCHOBI TEPMONNACTUYHUX
nnactMac. [pyny NopiBHSHHA CTaHOBWNK 24 KNiHIYHO 300pOBI 0cobu 6e3 aedekTiB 3y6HMX psais. Ymict [HK B sapax knituH
OykanbHOro eniTenito NOANHW BU3HAYaNM METOA0M NPOTOYHOI LIUTOMETPI.

Peaynkratut. MNokasHUKy KNITUHHOTO Livikny GykanbHOro eniTenito rpynii KOHTPOITHO CBiAYaTh NPO BUCOKY IHTEHCUBHICTH OHOBIEHHS!
KniTyH y HopMi. Ha Lie BKasye Yimanuin BifcoTok nogii, Lwo nepedysanu B iHTepsani Sub-G1, sikuin xapaktepraye anonTos, a Takox
Te, LWo Binblua YacTuHa KnituH nepebysany B iHTepsani S + G2/M. 3a 4onoMoror MeTogy MPOTOYHOI LIMTOMETPIi BUSIBIIEHO, LLIO
Bi[ICOTOK KITITUH Y CTaHi anonToay BinbLUniA y NaLieHTiB, Ski KOPUCTYIOTBCS MpoTe3amm 3 6a31CoM akpUIoBIX NACTMAC, BUSIBUAMW
MO4aTKOBI 03HAKV 3POrOBIHHS, LLIO MATBEPMKYE 30INbLLEHHS KNITUH B iHTepBani Sub-G1, a Takox iXHe 3MeHLLIEHHS B iHTepsani S-G2/M.

BucHOBKU. BusiBNeHO NpsiMUiA HEraTUBHUIA BNIIMB NPOTE3IB 3 akpuUnoBuMy 6asnucamu Ha CKnagHuii MexaHisMm (yHKLOHY-
BaHHSI CIM30BOi 0O0MOHKM MOPOXHWUHK poTa. BigcyTHICTL HEraTMBHOrO BNAMBY NPOTESIB i3 TEPMONNACTUYHUMM Ba3ucamm Ha
KNITUHHWIA UyKN 3yMOBIIOE IXHIO CyTTeBY nepeBary Hag Y3M1M1 3 akpunosumu 6asucamu.

Moka3aTeAu KAETOUHOTO LUMKAA OYKKaAbHOrO 3NUTeAUA Ha GpoHe NpUMeHEeHHUs
pa3AMYHbIX BUAOB YAaCTUYHBIX CbeMHbIX NAACTUHYATbIX NPOTE30B

3. B. benses, M. M. Opya, A. A. AbiceHKo

Llenb pa6oTtkl — uccnenosatb COCTOSHUE SifepHoi (HykneapHoit) JHK 1 nponudepatBHyio akTUBHOCTbL KNETOK Bykkarb-
HOTO ANUTENWS Y NALMEHTOB, KOTOPbIK UMEIOT AedeKTbl 3yOHbIX PSAOB U UCMONb3YHT YaCTUYHbIE CbEMHbIE NNACTUHOYHbIE
MpOTe3bl, U3rOTOBMEHHbIE 13 aKPMMOBBIX MY TEPMOMNNACTUYHBIX MacTMacc.

Marepuans! n MeToab!. [poBeaeHO ccnenoBaHyie nokasartenei KNeTo4Horo Lvikna bykkansHoro anutenus y 70 yenoeek. Cpeau
HKX 23 NaumeHTa Ha hoHe NPOBEAEHWS NPOTE3NPOBAHNS aKPUMOBLIMM NMACTUHOYHBIMK NpoTe3amm, 23 60rbHBIX C MPOTE3NPO-
BaHNEM Ha OCHOBE TEPMOMMACTUYHBIX MiacTMacc. pynny CpaBHEHWUS COCTaBUIN 24 KMMHUYECKM 300POBLIX NuLa 6e3 AedhekToB
3y6HbIX psgoB. Conepanve JHK B sopax knetok GykkanbHOro anuTenis Yenoseka onpeaensiny METOAOoM NPOTOYHON LIMTOMETPUN.

Pesynirarbl. [ony4eHHbIe MoKa3aTeny KIETOMHOTO LnkIia GyKKarbHOMO SNUTenus rpymnbl KOHTPOMS CBUAETENLCTBYET O BbICOKOM
VHTEHCUBHOCTM OOHOBMEHUS KNETOK B HOPME. Ha 3T0 ykasbIiBaeT 3Ha4MTeNbHbIA NPOLIEHT COOBITUI, HAXOASALLMXCS B UHTEpBane
Sub-G1, xapaKTepuaytoLLyid anonTos, a Takke To, 4To BorbLLE NONOBWHBI KNETOK HAaXoaMnueh B MHTepBane S + G2/M. C nomoLLbo
METOAa NPOTO4HON LITOMETPUN BLISBIIEHO, YTO MPOLEHT KITETOK B COCTOSIHUM anomnTo3a BonbLUe Y NaLMeHTOoB, NOMb3yHLLMXCS
npoTe3amu ¢ 6a3r1com akpuUIoBbIX NacTMace, 06HapyXeHb! HaYarbHble NPU3HaKY OPOTOBEHUS, YTO MOATBEPKAAET YBENNYEHE
KneTok B nHTepBane Sub-G1, a Take Ux ymeHbLueHne B uHTepeane S-G2/M. MNpu nccnenoBaHum nokasaternen KneTouHoro
LmKra ByKkanbHOro anuTenusi Npu MPUMEHEHUM NMPOTE30B C TEPMOMNACTUYHBIMU Basnucamit YCTaHOBIMEHO, YTO AaHHbIE NPOTE3bI
NPaKTU4ECKI HE BNUSNM Ha NPONNGEPaTUBHYHO aKTUBHOCTb KIETOK BYKKanbHOrO aNUTENKMS MO CPABHEHWIO C rpynnoii ¢ NpuMe-
HEeHVEeM NPOTE30B C aKpUOBbIMK Gaancamm npy AnMTENbHOM MCMoMNb3oBaHMK. Ha 3To ykasbiBaeT NpaKTUYECKU OAMHAKOBOE
KONMUYECTBO KIETOMHbIX COBLITUI B MHTEpBane Sub-G1, To ecTb anonTo3 npy NPUMEHEHUN NMPOTE30B C TEPMOMIACTUYHBLIMM
6asncamu CoOTBETCTBOBAS NMOKa3aTensm rpynmbl KOHTPOMS Kak B paHHEM nepuoae, Tak 1 nocne Gonee roga UCnomnb30BaHus.
Taicke BbISIBNEHbI MPU3HAKKM aHEYNIouauy Ha hoHe UCToNb30BaHUS MPOTE30B C aKpUIIoBLIMM Gasucamu.

BbiBogbl. O6HapYKEHO NPSIMOE HEraTMBHOE BMMSIHUE NMPOTE30B C aKpUoBbIMY Ba3ncamm Ha COXHbI MEXaHN3M PyHKLMO-
HVUPOBaHWS CRIM3UCTO 060M04KM NonocTy pTa. OTCYTCTBIE HETaTUBHOTO BIMSIHUS MPOTE30B C TEPMONIIacTUYHbIMM Gasucamm
Ha KINETOYHbIN LK NPUBOAMT K X CyLLECTBEHHOMY npenmyLuectsy Hag Y3MM1 ¢ akpunosbiMm Gasucamm.

Cell cycle indicators of buccal epithelial cells in the treatment of different types
of removable plate partial dentures
E. V. Beliaiev, M. P. Odud, D. A. Lysenko

The purpose of the work. To investigate nuclear DNA and buccal epithelial cells proliferative activity in patients with dental
defects, who use removable partial dentures plates made of acrylic or thermoplastic.

Materials and methods. The study of buccal epithelial cell cycle parameters was carried out in 70 people. Among them 23
patients were treated with acrylic dentures prostheses, 23 patients — with thermoplastic-based prostheses. The comparison
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group consisted of 24 clinically healthy persons without defects in the dentition. DNA content in human buccal epithelial cells
nuclei was determined by flow cytometry.

Results. The obtained indicators of buccal epithelial cell cycle of the control group indicate a high intensity of cell self-renewal
in the normal range. It is suggested by a significant percentage of events occurring within the Sub-G1 range that characterizes
apoptosis, as well as the fact that more than half of the cells were in the range of S + G2/M. It has been revealed by flow cytometry
that the percentage of apoptosis in cells was higher in patients using acrylic dentures base plastic, showed initial signs of
keratinization that was confirmed by increase in cells in the range of Sub-G1 and by their decrease in the range of S-G2/M. It has
been established in the study of buccal epithelium cell cycle indicators in the dentures bases thermoplastic application that these
prostheses did not affect the proliferative activity of buccal epithelial cells compared to the group using acrylic dentures bases with
prolonged use. This is evident in almost the same number of cellular events ranging Sub-G1, so apoptosis in the thermoplastic
dentures bases application corresponded to the control group indicators both in the early period and over a year of use.

Conclusions. The direct negative effect of prostheses with acrylic bases on the complex mechanism of the oral cavity mucous
membrane functioning has been revealed. Absence of dentures bases thermoplastic negative impact on cell cycle gives them
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a significant advantage over removable plate partial dentures with acrylic bases.

YacrtkoBa BTpaTta 3y6iB — Lie BEnMKa MeamKo-collianbHa
npobnema He Tinbky ANs HaLOi kpaiHu, ane i ans Ginb-
wocTi kpaiH cBiTy [1]. MpuynHamm YacTkoBoi BTpaTu 3y6is
HayacTiLLe € Kapiec Ta NOro YCKIaAHEHHS, 3aXBOPIOBAHHS
napogoHTa, Tpaemu. [edani yumany porb BigdirpaioTb
HECNPUSITIIMBI aHTPOMNOTEHHI YMHHUKM, LLIO 3HXKYHOTb NOKa3-
HWKI 300POB’S HACENEHHS HaBiTb Y BUCOKOPO3BUHEHMX Kpai-
Hax. Hatenep po3pobneHo 6arato HOBKX Cy4acHUX METOANK
NpoTE3yBaHHS 3@ 4aCTKOBOI BiACYTHOCTI 3y0iB, CTBOPEHO
HoBi GasucHi Ta gonomixHi Matepianu [2]. BukopucTtanHs
YaCTKOBUX 3HIMHWX NNACTUHKOBMX NPOTE3iB NPY 3aMiLLIEHHi
nedekTiB 3yOHWX psfiB NPU3BOAMTL O BUPAXKEHUX 3MiH
€n130BOi 0BOMOHKM NPOTE3HOrO NOXa, WO CNPUYUHSIE
MoripLUEHHs CTaHy 30O0POB’'A B MALEHTIB, 3MEHLLYI0UM edhek-
TWBHICTb NpoTe3yBaHHs [3]. SK OCHOBHWI MaTepian Ans
BUrOTOBMEHHS YACTKOBUX 3HIMHUX NMaCTUHKOBWX NPOTESiB
HanbinbLue NOWMPEHHS OTPUMAnK akpunosi nnacTMacy,
KOTpi MatoTb ONTUMasbHi ekcnnyaTaLiiHi xapakTepucTuku,
OfIHaK Mif Yac iXHbOro 3aCTOCyBaHHS BUHMKNA npobnema
MaTonoriyHMX peakLii Crm3oBoi 060MNOHKM.

Bernvika KinbKiCTb AOCTIGHWKIB BUBYaNa Npyu4vHy Hecrpu-
STMMBOTO BMAMBY 3HIMHUX NACTUHKOBMX NPOTESIB 3 aKpUIo-
BMX N1aCTMac Ha MOPOXHIHY poTa Ta opraHiam 3ararnom [4,5].
[locnimKeHHs 3OINCHNN 3 METOK 3MEHLLIEHHS NaTONOMYHOT
Zii 6asvcHUX maTepianie, KOTPa 3yMOBIEHa HU3KOK (DAKTOPIB:
TOKCUYHWUM, MEXaHIYHUM, TEPMIYHUM, IHCDEKLINHUM TOLLO;
BiA3HaYaETLCA, LU0 eheKTN 3pOCTaKTh i3 TEPMIHOM BUKOPH-
CTaHHs NpoTesiB. BpaxoBytoun HAsBHICTb TiNbKW NOOAUHOKUX
LOCIigKeHb, KOTPi NPUCBAYEHI BU3HAYEHHIO MOKA3HMKIB
KNITMHHOO BykanbHOro enitenito B HOpMi Ta y pasi BUKOpK-
CTaHHS YaCTKOBMX 3HIMHWX NPOTE3iB 3 aKpKnosuM Basncom
[6,7] 3a nonomoroto AHK-LmToMeTpii, 0cOBNMBO aKTyansHUM
€ BCTAHOBMEHHS TaKMX NOKA3HWKIB B OCI6 pisHOI cTarTi, Biky
Mpu TPMBANOMY BUKOPUCTaHHI Pi3HWX BUIB MPOTE3yBaHHS.

Merta po6oTu

3RiliCHNTM NOPIBHANBHMIA aHani3 KIITUHHOTO LMKy GyKanbHO-
ro eniTenito B NaLieHTIB 3 iHTaKTHUMM 3y6HUMM psigamm Ta nig
yac nikyBaHHs YaCTKOBOI aieHTii 3 BUKOPUCTaHHSIM YaCTKOBUX
3HIMHUX NNACTVHKOBYX MPOTESIB 3 aKPUIOBYIX | TEPMONIacT Y-
HWX MIacTMac Mpu PisHNX TEPMiHaX BUKOPUCTaHHSI.

Marepianu i meToAu AOCAIAKEHHSA

Jocnignnu nokasHukyM KNiTMHHOMO LmMkny OykanbHoro
enitenito B 70 oci6. Cepen HWX y 23 nauieHTiB — Ha TN

MPOTe3yBaHHs aKPUITOBUMY MITACTUHKOBMMU NMPOTE3aMK, Y
23 XBOpUX — i3 NPOTE3yBaHHAM Ha OCHOBI TEPMOMAACTUYHUX
nnactmac. [pyny NOpiBHAHHS CTAHOBWAM 24 KNiHIYHO 3A40PO-
Bi 0c06V 6e3 fechekTiB 3yOHMX psgiB. KpuTepii BUKIIOYEHHS
naLieHTiB 3 06CTEXEHHSI: HASIBHICTb TSXKKUX COMaTUYHIX 3a-
XBOPIOBAHb, ManiHHs, 0OTSKEeHWIA anepronoriyHni aHamHes,
MOBHa BiCYTHICTb 3y6iB, NPOTE3HMIA CTOMATMT, XPOHIYHMI
reHepanisoBaHuii NapOAOHTUT y CTafii 3aroCTPEHHs, BigMo-
Ba NaLlieHTiB Big y4acTi B 06cTexeHHi. MNoain Wwoao TepmiHy
BWKOPUCTAHHS NPOTE3IB Y ABOX JOCTIiLKYBaHMX rpynax 6ys
nogibHMM: BiAMOBIAHO 12 NaLieHTIB 3 aKPUNOBUMM NPOTe-
3amu Ta 11 nauieHTiB i3 TepMONNacTUYHUMK NNacTMacamu
Maru TepMiH BUKOPUCTaHHS [0 OBHOTO POKY, iHLLi NaLlieHTy
060X rpyn BUKOPUCTOBYBANM NPOTE3N NOHAA OAWH PiK.

MpegmeToM AOCRiAXEHHS CTaHOBMB OykamnbHUIA
eniTeniin cnn3oBoi 060NOHKM NOPOXHWHM poTa NaLjieHTiB,
OCKiNbKW MOBEPXHEBWIA ENiTenin € OCHOBHUM CTPYKTYp-
HO-(hyHKLIiOHANbHAM KOMMOHEHTOM CMWU30BOi 0BOMOHKN.
Bwict [1HK B sigpax kniTuH BykanbHOro enitenito MoanHu
BU3HA4Yanu! METOZ4OM NPOTOYHOI LUmToMeTpii. Llen metog
[a€e MOXIUBICTb PEECTPYBATU (PYHKLIOHANBHWIA CTaH K1i-
TWH, SKi nepebyBatoTb Ha Pi3HUX CTagisx NporpamyBaHHs
KNITMHHOTO anonTo3y, iIXHIO KiNbKIiCTb, @ TAKOX BU3HAYaTy
nponichepaTmBHY akTUBHICTb kniTuH [8]. MeTog fas amory 3
BICOKO TOYHICTIO JOCNIAUTY NpornidepaTBHY aKTUBHICTb
3a iHTepBanamu KMiTUHHOTO LKy Ta cTaH parMeHTauii
apepHoi [IHK (anonTos) knituH GykanbHoro enitenito. [Ans
MPOTOYHOI LMTOMETPIi cycneHsito sgep i3 knituH Gykans-
HOrO eniTenito NIOAUHU OTPUMYBAIM 3a AONOMOrOH0 cneLli-
anbHOro po34unHy Ans aocnimkenHs saepHoi AHK, aHanisy
nnoigHocTi, knituHHoro uukny, CyStain DNA cipmun Partec
(PPH), skMit fiae MOXNMBICTb OAHOYACHO OTPUMATH SAEp-
Hy CyCMNeH3ito Ta 3AiNCHNTY dnyopecLieHTHe dapbyBaHHs
piamiguHodeHiningonom (DAPI) HykneapHoi AHK. 3pasku
nignaranv aHanisy y npoto4Homy umtometpi «PAS» dipmu
Partec i3 BukopucTaHHsaM YO-BunpomiHioBaHHS Ta 3acobis
nporpamHoro 3abe3nevenHs FloMax, Wwnaxom BuaineHHs
Sub-GOG1 ginsHku Ha HK rictorpamax-RN1 nepep nikom
GOGH, sika Bkasye Ha siapa kniTuH i3 BMictom AHK <2c. Lle
BIZICOTOK SiAep KNiTWH y cTaHi anonToay. S % + G2/M %-no-
kas3Huk nponicpepauii (nponidepatvsHuii iHgEKC). Yum
6inbLui MOro 3Ha4YeHHS, TUM IHTEHCWBHILLA Nponidepallis,
i HABMaKN — YUM MEHLLI 3HAYEHHS, TUM MeHLUa npornide-
paTWBHA aKTUBHICTb.

Ons 36ymxenHs dnyopecueHuii DAPI 3actocoByBa-
nocb YO-BUNPOMiHIOBaHHS. 3 KOXHOIO 3paska HyKrneapHoi
cycneHsii aHanisy nignarano 10 Tuc. nogin. Po3noginexHs
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[OHK, wo sinbusae knituHHMIA uykn i parmenTauio OHK,
MoKa3aHi Ha CTOpIHLLi 3 OFHIEH0 MCTOrpaMot0 3 BUKOPUCTAHHAM
NiHINHOI LWKanK.

LinkniyHnin aHania KniTWH BUKOHYBaBCS 3acobamm npo-
rpamHoro 3abesneveHHs FloMax (Partec, ®PH) wnsxom
BuaineHHs renis RN2 (ginsHka Ha OHK-rictorpami GOG1
BKa3ye Ha sigpa kniTvH i3 BMicTom [IHK = 2¢) i RN2 (ginsHka
Ha [HK-rictorpami S + G2/M Bkasye Ha sapa KniTuH, B IKUX
BinbysaeTbesa cuntes AHK (OHK >2c¢ ta <4c, S) i nigrotoBka
go noginy (AHK = 4c, G2/M) i3 Bmictom IHK >4c).

Pesynkrati cratucTyHO onpawtoBany B NiLeH3iinHoMy
naketi Statistica 6.1 i3 3acTocyBaHHAM HenapameTpU4HIX
MeTogjB OLiHtoBaHHS. OLiHIOBanu NpaBumbHICTb PO3Noainy
03HaK 3a KOXXHUM 3 OTPUMaHWX BapiaLiiH1X psigiB, cepeaHi
3HAYEHHS! KOXHOI 03HaKy, LIO BMBYanach, Ta CTaHAApTHe
KBagpaTWyHe BigXuneHHs. BiporigHiCTb pisHuLi 3Ha4eHb MixX
HE3aNeXHUMU KiNbKICHUMI BENUYMHAMM BU3Ha4anu 3a fo-
nomoroto U-kputepito MaHHa—YiTHi BiZnoBsigHo A0 Cy4acHux
pekomeHaaLin [9].

PesyAbraTy Ta iX 06roBopeHHs

He 3Hanwunu aaHnx npo pedepeHTHi 3HaYeHHs NOKa3HWKIB
KMITVHHOTO LKy GykanbHOro eniTenito, WO oaepkaHi Me-
Togom [JHK-umtomeTpii, Tomy nepLumm eTanom po6otu Byno
BU3HAYEHHS LIMX MOKa3HWKIB B OCib 0e3 cTomaTornorivyHol
natonorii. Moka3HukW KNiTWHHOTO LMKy GykanbHoro eni-
Tenito rpynu KOHTPOSHO CBIAYNTL NPO BUCOKY iHTEHCUBHICTb
OHOBIEHHS KINITUH Y HOpMi (mabn. 1).

Ha Lie Bkasye Yumanuii BincoTok nogii, Lo nepebysanu
B iHTepBani Sub-G1, skuit xapakTepusye anonTos, a Takox
Te, Wo Ginblua YacTuHa knituH nepebyeana B iHTEpBani
S + G2/M. lutepsan S + G2/M xapakTepuaye akTUBHO Npo-
nipepyrody YaCTUHy KIiTUHHOTO CyBCTpary, sikiii 3abesnedye
MOCTiHE OHOBMEHHS!. TaKOX BapTO BiA3HAYNTH, LLIO MEHLLa
YacTvHa KNITUH Y rpyni KOHTporio nepebysara B HeaKTVBHIN
asi GOG1 (puc. 1).

OTpumaHi Hamn AaHi, KOTpi XapaKTepU3yHTb KMITUHHWIA
LmKn GyKarnbHOro eniTenito, BKa3ytoTb Ha BUCOKY aKTUBHICTb
nponicepallii Ta OHOBMEHHS B HOPMI, L0 A€ MOXIMBICTb
niaTpumyBaTh piBHOBAry Crn3oBoi 060MOHKM POTOBOI Mo-
POXHWHM Ta 3abe3neyye HopManbHe ii yHKLIOHYBaHHS.

CyTTeBMM pesynsTaToM CTaB i haKT BifCyTHOCTI reHaep-
HWX BIAMIHHOCTEN Y rpyni KOHTPOIHO, LLO 6YrI0 HeCogiBaH!M,
BPax0BYKUM AaHi Npo po30iKHOCTI NOKA3HWKIB aKTUBHOCTI
enitenianbHUX KIiTUH Y YOOBIKIB | XiHOK.

Mpw gocnigxeHHi LUTOMETPUYHMX MOKa3HUKIB Oy-
KanbHOro eniTenito 3 3aCTOCYBaHHAM YaCTKOBWX 3HIMHUX
MMaCcTUHKOBUX MPOTE3iB 3 akpuoBUMM Basucami MOXeMO
koHcTaTyBath cytTeBe (p < 0,05) 30inblweHHs KNITUHHUX
nogii B inTepaani Sub-G1 (puc. 2).

Lle Bkasye Ha BiporigHe 306iMnbLUeHHs anonTo3y KMiTWH
GykanbHOro eniTenilo Ha Tni 3aCTOCyBaHHS LbOro BUAY
npoTe3yBaHHA NpakTUiHO Ha 60 % Big NOKa3HMKIB rpynu
KOHTPONIO (Mmabr. 2) Bxe A0 POKY BUKOPUCTaHHS MPOTESIB.

MapanenbHo 3acikcoBaHe BiporigHe (p < 0,05) Ha
12,5 % 3meHLLeHHs noAin B iHTepaani S + G2/M wwogo rpynu
KOHTPOTIO, SIKe 3aCBiA4MNO NPO 3MEHLLEHHS nponicepaTue-
HOro NOTEHLiany KNiTuH GykansHoro enitenito.

[ocnimxytoun NoKasHUKW KNITMHHOTO LKy GykanbHOro
enitenito npu 3actocyBanHi Y3MMT i3 TepmonnacTUyH1Mm
6a3uncamm, Moxxemo npunycTiTy, o Y3 i3 TepmonnacTuy-
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Tabnuus 1. MokasHMKM KIITUHHOTO LMKIY KNiTUH GyKarnbHOMo enitenito

rpynu koHTponto, M £ m (y %)

IHTepBanu KiHku Yonogikn 06’egHaHi NOKa3HUKK
KNITUHHOTO LMKy (n=12) (n=12) (n=24)
Sub-G1 13,56 + 4,53 14,714,222 15,11+ 4,38
GOG1 15,20 £4,52 14,98 + 3,44 15,12 £ 3,66
S+ G2M 65,22 + 6,72 63,67 + 5,54 64,47 £5,33
Fle: 1 faFCS Date:24.02.2012 Time: 195048 _Portcles: 10000 Ace, Time: 1345_C 700 /i putes a8
BNH1

counts

100

50 100 150
fLa

Puc. 1. Mpuknaa npoTo4HO-LMTOMETPUYHOTO aHanisy BMmicTy spepHoi [IHK y knitnHax Gykanb-
Horo eniTenito 3popoBoro Yonosika. RN1 (Sub-G0G1) = 13,53 %, RN2 (G0G1) = 12,86 %, RN3

(S + G2/M) = 67,01 %.

partes PAS

File:5_maFCS Date: 2402-2012 Time:1527:44 Particles: 10000 Acq-Time:68 &
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Puc. 2. Mpuknag npoTouHO-LIMTOMETPUYHOTO aHanisy BmicTy sipepHoi AHK y knituHax GykanbHoro
eniTenito Yorogika 3 akpUIoBIM NPOTE30M A0 Poky BukopucTaHs. RN1 (Sub-G0G1) = 35,04 %,

RN2 (GOG1) = 4,45 %, RN3 (S + G2/M) = 47,35 %.

HUMW Basvcamu NPaKTUYHO He BNNBanu Ha nponichepaTuBHy
AKTMBHICTb KMiTWH GyKanbHOro eniTenito NOPIBHSHO 3 rpymnoto
3 3actocyBaHHam Y3[M 3 akpunosumy Gasucamm nig vac
TPVBAOro BUKOPUCTAHHS. Ha Lie Bkasye NpakTMYHO 0aHaKoBa
KinbKiCTb KNiTWHHIX Nogi B iHTepBani Sub-G1, To6To anonTos
npu 3actocysaHHi Y3MM i3 TepmonnacTiHMK 6asncamm
BiANOBIAAB MOKA3HWKaM rpyni KOHTPOIIO K Y paHHLOMY
nepiogi, TaK i Mpu iX BUKOPUCTaHHI MoHag pik. PisHnUS Mix
MnoKasHWKamy CTaHOBWNA Tinbku 26 %, LU0 CYTTEBO MeEHLLE,
Hix npy 3actocysanHi Y31 3 akpunosumi Basvcamu. Takox
BiZ3HAYMMO, LLO Y NPOLEHTHOMY BifHOLLEHHI PI3HALSA MiX
nokasHukamu asu S + G2/M rpynu KOHTPOIio CTaHOBWNA
Tinbkn 9 %, T06TO Mana HecyTTeBy TeHaeHLito (mabn. 3).
BigcyTHicTb HeratvsHoro Bnnmsy Y3MI i3 Tepmo-
NNacTM4HUMK 6asncamm Ha KNITHHWIA LK, WO BUSIBNIEHA
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OpurnHanbHble UCCAEAOBAHUA

Tabnuus 2. Moka3HUKM KNITUHHOTO LMKITy rpynu 3 3actocyBaHHsmM Y3MM
3 akpunosumu 6asucamn, M = m (y %)

IHTepBanu
KNITUHHOTO LKy

Ipyna Y3MMN 3 akpunosumm 6asucamm (n = 23)

Tpyna koHTponto
(n=24)

[o 1 poky MoHap 1 pik

BUKOPUCTAHHS BUKOPUCTaHHS
Sub-G1 27,90 £ 5,34* 26,76 +4,78* 15,11+4,38
GOG1 11,63 16,12 12,43+6,12 15,12 £ 3,66
S+G2M 51,35 +7,38* 52,11 + 6,45* 64,47 £ 5,33

*: Bifj3Ha4eHa CTaTUCTUYHO BiporigHa pisHuus (p < 0,05) 3a kpuTepiem BinkokcoHa

LLIOAO rPYMM KOHTPOSIHO.

Ta6bnuus 3. Moka3HUKM KNITUHHOTO LyKy BykanbHOro eniTenito rpynu
3 3actocyBaHHsaM Y3[M i3 TepmonnactuyHnmn Gasucamu, M £ m (y %)

IHTepBanu

I'pyna Y300 i3 TepmonnacTM4yHMMmM Gasucamu

I'pyna koHTponio

KNITUHHOTO LMKNY (n=23) (n=24)

[lo 1 poky BuKopm- Mowxap 1 pik

CTaHHA BUKOPUCTaHHS
Sub-G1 19,96 + 3,28 18,75+ 4,38 15,11+ 4,38
G0G1 14,97 +5,38 15,34 + 529 15,12 £ 3,66
S+G2IM 58,89 £ 5,92 59,39+5,29 64,47 +533

100 ISSN 2306-4145 http://zmj.zsmu.edu.ua

metogom OHK umtomeTpii, Hagae iM cyTTeBy nepesary
Hag Y3MM1 3 akpunosyuMK Basncamn. A MOXMMBI ypaxeHHs
[OHK; wo € noTeHwjinHO kaHueporeHHum [10], 0brpyHTOBYE
HaJaHHs nepesaru y npakTMyHoOMy 3actocyBaHHi came Y3[11
i3 TepmMonnacTuiHuMu Gasncamu.

BucHoBKU

1. 3adhikcoBaHO BMCOKY IHTEHCVBHICTb OHOBMEHHS KITITUH
CN130B0i 0OONOHKM POTOBOT MOPOXKHVHI B HOPMI 3i 3HAYHUM
BiACOTKOM NOZi, Lo nepebysanu B iHTepsani Sub-G1, skt
XapaKkTepu3ye anonTos, a GinbLua YacTuHa KnituH nepeby-
Banv B iHTepeani S + G2/M.

2 BcraHoBneHWi nNpsiMuii HeraTMBHWA BAUB 3aCTOCY-
BaHHs Y3MM1 3 akpunosumy 6asncamu Ha MOKA3HWKM KIli-
TUHHOTO LIMKITY KTITUH CIN30BOi 0B0MOHKW MOPOXHUHY poTa.

3. BusiBneHo BigcyTHICTb HeratusHoro Bnnmsy Y3MM i3
TEpPMONMacTMYHUMKM Basmcamn Ha KNITUHHUIA LMKN KIiTUH
enitenito.

MepcnekTBM NoaanbLWKUX AochimKkeHb. BctaHoBneH-
HS1 B3aEMO3B’13KY MiXX MOKa3H1KaMm BMICTY Ta chparMeHTaLii
OHK i TpuBanicTio 3aCTOCyBaHHs NPOTESIB i3 Pi3HMX Mna-
CTWYHUX MaTepianis, BU3HAYEHHS rpyn, aKTopiB pU3NKy
MOTEHLIMHWX YCKNaaHeHb.
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Komb6iHoBaHa Aifl HU3bKOAO30BUX PiBHIB CBUHLIO Ta LIUHKY
Ha KiCTKOBY TKaHUHY LUypiB

E. M. bineubka, H. M. OHya, B. B. KaniHiueBa

A3 «AHinponeTpoBCbKka MeanyHa akaaemia MO3 Ykpainu», M. AHinpo

3abpyaHeHHs JOBKINMA, SIK i paHiLLe, 3anmwaeTbCst akTyarnbHOK Npobnemoto rnobansHoro piBHA. HanbinbLue 3aHENOKOEHHS BUKIA-
KatoTb Badkki MeTanu, ocobnmBo CBUHELb, Skui HanbinbLue (8o 90-95 %) HakonMYyeTLCS B KICTKOBIN TKaHWUHI OpraHiamy MoguHu.

MeTa po6oTu — BCTaHOBNeEHHs Tuny BioedekTy KOMOIHOBAHOI Aii HU3bKOA030BUX PIBHIB CBUHLIO Ta LMHKY Ha LWiNbHICTb
KICTKOBOI TKAHWHW 32 BMICTOM Y Hili KanbLiito B €KCNepUMEHTI.

Matepianu Ta meToau. [ina ekcnepymeHTanbHX SOCMimKeHb po3noainunu Lwypis NiHii Wistar Ha 5 rpyn. [ins Bu3HaveHHs
TWNY BNAVBY CBUHLIO Ta LWHKY Ha piBeHb KanbLjto B KICTKOBI TKAHWHI CTErHOBOI KICTKW BU3HAYMIMN KiNlbKiCTb OCTAHHBOTO
METOLOM TUTPYBaHHS. [ns OLHIOBAHHS BIZHOCWH HU3bKWX 403 LIMHKY 3i CBUHLEM BU3HAYMNM KoedillieHT kKoMGiHOBaHOI Aii
(K,) i koedpiLlieHT 3miHm edpekTy komGiHoBaHOI Aji (K ).

3e
PesynbraTi. AHani3 pe3ynsraTiB CBig4nTb, O TVM KOMGIHOBAHOT Aii CBUHLIO Ta LIMHKY 32 YMOBM IXHBOrO BMIIMBY Ha LiMbHICTL
KICTKOBOI TKaHWHW 32 BMICTOM Y Hill KanbLjlo B HA3bKWX KOHLIEHTPALLSX XapaKkTepusyeTbCs SiK aHTaroHiCTUYHWIA, OCKIMbKW
BENMYMHa Km craHosuna 0,32-0,39. EdbekT nmigroctpoi koMbiHOBaHOI Aji B GiHApHMX cuCTEMaX «aueTaT CBUHLIK — Xnopua
LIMHKY» Ta «aLeTaT CBUHLIO — LMTPaT LMHKY» ocnabnenui y 2,6 i 3,1 pasa BignosigHo.

BucHoBku. Tun KOMGIHOBAHOI Ajii CBMHLIO Ta LMHKY B HU3bKMX KOHLEHTPALsSX, 3@ YMOBW iXHbOMO BMAMBY Ha LUINbHICTb
KICTKOBOI TKaHWHM LLPIB 3@ BMICTOM Y Hiii KanbLiito, KOTPi He NEePEBULLLYIOTb MOpIr 3aranbHOTOKCUYHOI Aii, XapakTepuayeTbes
SIK aHTaroHicTU4HwiA, ockinekn K = 0,32-0,39. EcpekT nigroctpoi KOMBiHOBaHOI Aji B BiHApHWX cUCTeMax «aueTaT CBUHLI0 —
XIOpWZ LMHKY» Ta «aueTtaTt CBUHLIK0 — LMTpaT LMHKY» 3MeHLYeTbes y 2,6 i 3,1 pa3a BignoBigHO NMOPIBHSAHO 3 i301b0BaHUM
X BMAMBOM, LU0 CBiAYMTb NMPO aKTUBHE ranbMyBaHHS CMOMyKaMu LMIHKY HAKOMWYEHHS1 CBUHLIIO KICTKOBOK TKAHMHOM Ta €
0COBNMBO XapaKTEPHUM AN LUTPATY LIMHKY.

Kom6uHMpoBaHHOE AeCTBME HU3KOAO30BbIX YPOBHEH CBUHLA U LIMHKA
Ha KOCTHYIO TKaHb KpbIC

3. H. beneukas, H. M. Onyn, B. B. KaauHnuesa

3arpsisHeHve OKpyxatoLen cpeabl Mo-NPexXHEMy OCTAeTCs akTyanbHOW npobnemol rnobanbHoro yposHs. Hanbonbluee
6eCrnoKoCTBO BbI3bIBAKOT TSHKENble MeTarnbl, 0CO6EHHO CBUHEL, KOTOpbI B HanbonbLueii crenerm (8o 90-95 %) Hakannu-
BaeTCsl B KOCTHOW TKaHU OpraH13mMa YeroBeka.

Llenb pa6oTbl — ycTaHOBMeHWe Tvna 6rnoadthekTa KOMOUHMPOBAHHOTO AENCTBUSI HU3KOA030BbIX YPOBHEN CBMHLA M LIMHKA
Ha NMNOTHOCTb KOCTHOM TKaHM MO COAEPXKaHWO B HEM KanbLysi B SKCNIEPUMEHTE.

Matepuanbl n metoabl. [Ins NpoBeAeHNs aKcnepuMeHTanbHbIX UCCredoBaHUi pacnpeaenunu kpeic nnHum Wistar Ha 5
rpynn. [ins onpegenexns Tvna BO3AENCTBUS CBUHLA U LIMHKA Ha YPOBEHb KarbLUs B KOCTHOM TKaHW 6eapeHHON KOCTH onpe-
Lenuav KoNNYeCTBO NOCMeaHero METOAOM TUTPOBAHWS. [ OLEHKWN OTHOLUEHUI HU3KIX 403 LIMHKA CO CBUHLIOM OMNpeaereHsl
K03(hHMLIMEHT KOMOUHMPOBAHHOIO AENCTBIS (K) v k03chDMLIMEHT U3MeHeHNs achdpekTa KOMBUHUpOBaHHorO AencTams (K ).

na
PesynbraTtbl. AHanu3 nomnyyYeHHbIX pesynsraToB NoKasbiBaeT, YTO TUM KOMOWHUPOBAHHOTO AENCTBUA CBUHLA W LHKa npn
UX BMVSIHUM HA NIIOTHOCTb KOCTHOM TKaHW MO COAEPXKAHMIO B HEN KanbLys B HU3KUX KOHLEHTPALMSAX XapaKTepuayeTcs Kak
aHTaroHUCTU4YECKWIA, Nockonbky BenuinHa K | coctasnsna 0,32-0,39. OdhhekT NogoCTPOro KOMBUHNPOBAHHOTO AENCTBUS
B BMHapHbIX cUCTEMaXx «aueTaT CBUHLA — XNOpWE, LMHKa» W «aueTar CBUHLA — LUUTpaT LyHka» ocnabneH B 2,6 1 3,1 pasa
COOTBETCTBEHHO.

BbiBoabl. Tn KOMOMHMPOBAHHOMO AENCTBUS CBUHLIA M LiMHKA B HU3KUX KOHLIEHTPaLMSIX, MPW YCIIOBUM UX BAWSIHWS Ha NoT-
HOCTb KOCTHOW TKaHW KpbIC MO COAEPXaHMI0 B HEM KarnbLmsl, KOTOpble He MPEeBbILLAKT NOpPor 06LLETOKCUYECKOro AeiCTBIS,
XapaKTepuayeTcs Kak aHTaroHucTueckuii, Tak kak K = 0,32-0,39. OdbhekT nogocTporo KOMGMHUPOBAHHOTO AENCTBUS B
GMHapHBIX CUCTeMax «aLeTaT CBUHLA — XJTOPUA LMHKa» 1 «aueTaT CBUHLA — LMTpaT LnHKa» ymeHbluaetcs B 2,6 1 3,1 pasa
COOTBETCTBEHHO MO CPABHEHMIO C M30MMPOBAHHbBIM VX BIIMSHAEM, YTO CBUAETENLCTBYET 06 aKTUBHOM TOPMOXEHWM COoean-
HEHVSIMU LIMHKA HAKOMNEHWS CBMHLIA KOCTHOM TKaHbH0, 4TO 0COBEHHO XapaKTepHO ANs LMTpaTa LiyHKa.

Combined effect of low dose levels of lead and zinc on bone tissue of rats

E. M. Biletska, N. M. Onul, V. V. Kalinicheva

Pollution of the environment remains a pressing problem of the global level. The greatest concern is caused by heavy metals,
especially lead, which to the greatest extent — up to 90-95 % accumulates in bone tissue of the human body.

Aim. The establishment of the bioeffect type of low-dose lead and zinc combined action on bone tissue density by the calcium
content in it in the experiment.
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OpurnHanbHble UCCAEAOBAHUA

Materials and methods. For experimental studies Wistar rats were divided into 5 groups. To determine the type of lead and
zinc effect on the calcium level in femur bone tissue the content of the latter by the titration method was identified. To evaluate
the relationship between low doses of zinc and lead, the combined action coefficient and change of combined action effect
coefficient were determined.

Results. The analysis of the results shows that the type of lead and zinc low concentrations combined action in their influence
on bone tissue density by calcium content in it is characterized as an antagonistic, since the combined action coefficient value
was 0.32-0.39. The effect of subacute combined action in binary systems “lead acetate — zinc chloride” and “lead acetate —
zinc citrate” is weakened by 2.6 and 3.1 times, respectively.

Conclusions. The type of lead and zinc low concentrations combined action provided that they affect the bone tissue density
of rats by calcium content in it, which do not exceed the threshold of general toxicity, is characterized as antagonistic, since
the combined action coefficient = 0.32-0.39. The effect of subacute combined action in binary systems, “lead acetate —
zinc chloride” and “lead acetate — zinc citrate” is reduced by 2.6 and 3.1 times, respectively, compared with their isolated
effects, indicating active inhibition of bone tissue lead accumulation by zinc compounds, which is especially characteristic
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of zinc citrate.

[loBKinns — HeBiaAinNbHa CKNaaoBa YMOB XUTTELIANBHOCTI
Ta iCHYBaHHs MIOAVMHY K i3 NOrMSAY NPorpecy, Tak i LWKia-
NVBMX 1oro Hacniakis. Moro 3a0pyaHeHHs:, Sk i paHilue,
3annwWaeTbCs aKTyanbHOK nNpobnemoto rnobanbHoro
PiBHS, LLIO BUKITMKAE NOTIPLLEHHSI CEPeoBULLIA MPOXMBAHHS
Ta SKOCTi XWTTS | HEraTWBHO BMNMBA€E Ha CTaH 300POB'S
HaceneHHsl. Hanbinblue 3aHENOKOEHHS! BUKNMKAKOTL BaxKi
MeTanm, 0cobnuBo CBUHELlb, amxe 3a AaHnmmn BOO3 0,6 %
rnoGansHoro Tarapst Beix XBOpoO 3yMOBMEHO came MOoro
BnnvBoM [14]. [lani NpoBigHMX HaykoBLiB i3 npobnemu
CBWHLEBOIT IHTOKCYIKALLii CBigYaTh: HanbinbLue CBUHeLb (A0
90-95 %) Hakonn4yeTbCA B KICTKOBIN TKaHWHI opraHiamy
noaunnHm [1,8,9,11,12]. Mopsa 3 uuM Big3HaYMMO Baxnuey
POnb LMHKY SIK MikpoenemeHTa B KICTKOBOMY peMopento-
BaHHi, 30 % SKoro (BiA YCbOro B OPraHiami) KyMynioeTbCs B
KICTKOBI TKaHWHi [4].

MeTa po6otu

BcraHoBneHHs Tuny GioedekTy koMGiHOBaHOT Aii HU3bKO-
[1030BOr0 PiBHS CBUHLIIO Ta LMHKY Ha LLMBHICTb KICTKOBOI
TKaHWHM 3@ BMICTOM Y Hiil KanbLito B eKCepUMEHTI.

Marepianu i MeToAH AOCAIAKEHHA

[lns ekcnepuMeHTanbHKX JocnigkeHb 0bpanu cTateBo3pi-
nux camuupb LWypis niHii Wistar 3 macoto tina 220-270 . Y
Zocnigi BUKOPUCTaHi METOAWYHI Nigxoau, KOTpi BignoBiga-
0Tb Cy4aCHWM MiXHapOLHWM BUMOram TOKCUKOMOTMYHMX
€KCMEPUMEHTIB i3 BUKOPUCTaHHSM TBApWH 3rigHO 3 yMOBaMu
€sponericbkoi koHBeHLji [10]. TBapuHn yTpumyBanuck Ha
cTaHgapTHoMy pauioHi. CchopmoBaHo 5 rpyn no 8 wwypis
Yy KOXHi. Hamn 3mopensoBaHuin kombiHoBaHUI BNNvB
GiHapHMX cUCTEM «aueTaT CBUHLIO — XIOpUA LIMHKY» (4
rpyna) Ta «aweTar CBUHLIO — umTpat umHKy» (5 rpyna) Ta
i30MbOBaHUIA BNNWB aLeTaTy CBUHLO (1 rpyna), xnopuay
LMHKY (2 rpyna) Ta uuTpaTy LmHKyY (3 rpyna) 3a yMoB nigro-
CTporo ekcnepumeHTy. [103a aueTaTty CBMHLI BignoBigana
0,05 mr/kr macu Tina, Lo cTaHoBUTL Maiixe 1/30000 LD,
npy NepopanbHOMy 1Oro BBEAEHHI, Ta He NepesuLLyBana
3aranbHOTOKCMYHOI ii. [loan xnopuay LMHKY Ta untpary
LIMHKY cTaHoBMAM No 1,5 Mr/kr Mack Tina, Lo B 7 pasiB HK-
Ye Bifj Nopory TOKCUYHOCTI. BBOAMAM CyMmiLLi 3a JONOMOrot
BHYTPILUHBOLLNYHKOBOIO 30HAa.

[ns BU3HaYeHHsa Tuny BBy 0BpaHNX eneMeHTiB
Ha piBeHb KarnbLilo B KICTKOBI/ TKAHWHI CTErHOBOI KIiCTKW
BU3HAYMNM KiNbKICTb OCTAHHBOrO METOAOM TUTPYBaHHS Y

[HinponeTpoBcbkin dinii Y «IHCTUTYT OXOpPOHU I'pyHTIB
Ykpainuy» «[depxrpyHtoxopoHay [3].

[nsi oLiHIOBaHHS BiOHOCWH HU3bKIX 403 LIMHKY 3i CBUH-
LieM 3AilicHUNM aHani3 koMBiHoBaHOI Aji GiHapHMX cyMiLLel
«CBUMHELb — LMHK», 32 JOMOMOrot KoedillieHTa KoMBIHO-
BaHoi Al (Kw) 3MiJ4HO 3 METOANYHUMI pekoMeHaaLisaMu [5].
[NopiBHSAHHSA eheKTiB BNMBY Ha PiIBEHb KarbLito B KICTKOBIN
TKaHWHI LiypiB, WO cnocTepirannch 3a KOMOIHOBaHOI Aii
MeTanis, 3 epekTamu i301bOBaHOI Aii OKpemMux Cronyk y
CyMIiLLi 30iiCHUNM 3a POPMYIOH:

E>=<}E,

Ae E, — komGiHaLiiHni edexT,

E, — edpexT iHAMBIayasnbHOT Aii i-0f 3 N pe4oBMH.

3rigHo 3 knacudikauieto JleBe—llasapesa BuU3HauYeHi
TVNK kOMGIHOBaHOI Aji 3@ TOKCUYHICTHO. Mpn sz 1 Kombi-
HOBaHa Jjs OLiHIOBanach sk aguTvBHa (CymaLlis), npu Km
>1 — 5K NOTEHLit0BaHHS BNMBY (CUHEpri3Mm), mpy K <1-sK
eeKT MEHLLU 3a aAMTUBHWIA (QHTaroHi3m).

CratvcTyHe onpaLitoBaHHS Ta aHaria pesynsTarTis Bu-
KOHaHi 3a 3aranbHOMPUIAHATAMM METOAUKAMW 3 BAKOPUCTaH-
HAM NiLEH3IHX Nporpam CTaTUCTUYHOrO aHanisy Statistica
v.6.1 (StatSoft Inc., cepiitHuii Ne AGAR909E415822FA)
Ta Microsoft Excel. Pesynbratit piBHiB kanbLito HaBeaeHi
gk (M £ m), pe M — cepefiHe 3HAYeHHs MOKa3HMKa, m —
CTaHAapTHa noxwbka. BiporigHumy BBaxanu pesynsraty
npu p <0,01.

Pe3yabTaTy Ta ix 06roBopeHHs

Pesynbratu, wo otpumanu (mabn. 1), Ta ixHit aHanis
cBigYaTh, LU0 BMICT KasnbLjto B KiCTKax npy i30ns0BaHOMY
BBEAEHHI LMHKy 30inbmeces B 1,97-2,83 pasa (p < 0,01),
0cobrm1BO Mif Yac BBEAEHHS LMTPATy LMHKY, NOPIBHSHO 3
MEpLLOKO rPynot TBAPWH, CEPEHIN BMICT KanbLjlo y KiCT-
kax skmx ctaHosms 78,5 + 0,08 mr/r. Mpw komBiHoBaHOMY
BNnmBI GiHapHUX cuctem (4 Ta 5 rpyn) piBeHb KanbLito y
cepenHboMy 6yB BULLMM Ha 16,43-22,04 % (p < 0,01) Big
wypis 1 rpynu, ane Hwk4ium B 1,7-2,4 pasa (p < 0,01) Big
TBapWH, SKAM BBOZAWIM Pi3Hi CMONYKW LMHKY i3010BaHO.
[NopiBHIOYM pesynbTaTit MiX 4 Ta 5 rpynamu, BUSBUIN,
LLIO piBEHb KanbLito B KICTKOBI TKaHWHI BULLWIA Ha 4,8 % v
TBAPUH, SKMM y KOMGiHaLljii 3 aLeTaToM CBMHLIKO BBOAWIN
Vi LMTpaT LMHKY.

KinbkicHe ouiHIOBaHHSA XapakTepy kKombiHoBaHoI Aii
6iHapHOI CyMiLLi «CBUHEL|b — LIMHK» 32 MOKa3HUKaMu BMICTY
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KarbLjto B KICTKOBI TKaHWHI HABEAEHO Ha pucyHKy 1. AHani3
pe3ynbTaTiB CBIiAYNTb, WO TN KOMGIHOBAHOI Aii CBUHLIO
Ta LMHKY B HW3bKUX KOHLEHTpALisX, SKi HEe NepeBuLLYyIOTb
Mopir 3aranbHOTOKCWUYHOI Aji, 32 YMOBM iXHBOTO BNAMBY Ha
LUINbHICTb KICTKOBOI TKAHWHW 32 BMICTOM Y Hill KanbLiito,
XapaKTepU3yeTbCA SK aHTAroHICTUYHUIA, OCKIrNbKW BENWMYMHA
K,, crarosuna 0,32-0,39.

3a gonomoroto koediLjieHTa 3miHv edpekTy kKombiHOBa-
HoT aiil (K,), siknit aHanisyBaBcs Ak BiGHOLIEHHS KOMbiHa-
LiiHOro edheKTy BMIMBY CyMillli MeTanis 0 CyMu edoekTiB
iHOMBIOyanbHOI Aii i-0f 3 N PEYOBUH Y CyMiLLli, 34iACHUNM
OLiHIOBAHHS KpaTHOCTI NocnabneHHs (nocuneHHs) komoi-
HOBaHoro edoekTy fji 6iHapHWX Cymiluei meTanis.

Tak, aHani3 Tuny Aii Lux MeTanis Ha LYinbHICTb KiCTKO-
BOi TKaHMHM 32 BMICTOM Y Hil KanbLiilo Ta OTPUMaHi Hamu
pesynsTaTi [2] ekcrnepuMeHTarnbH1X AOCHiMKeHb CBigYaTh
npo edekT BioaHTaroHi3My B CUCTEMi «CBUHELIb — LIMHK» B
YMOBaX iXHbOr0 HM3bKOLO30BOrO BMIMBY Ha BMICT KasbLito
B KICTKOBI/ TKaHWHI, IO NiATBEPIKYE OCTEONPOTEKTOPHI
BMaCTWBOCTI LIMHKY 3@ YMOBW CBMHLIEBOI iHTOKCYKALi.

EdbekT nigroctpoi kom6iHoBaHOI fii B GiHapHWX cu-
CTeMax «aleTaT CBUHLIIO — XNOpWa LMHKY» Ta «auetat
CBWHLIIO — LMTpAT LMHKY» ocnabnennin y 2,6 i 3,1 pasa
BiZMOBIAHO Ta CBIAYMTb NPO 3HWKEHHS TOKCUYHOTO BNAMBY
cBuHUo B 403i 0,05 Mr/kr Ha KICTKOBY TKaHUHY 3a OfHOYac-
HOrO BBEAEHHS OpraHiyHuX i HeopraHiyHMX opM LIUHKY
B 103i 1,5 Mr/kT, 11O 0COBNMBO XapakTepHO Npu BBEAEHHI
LMTPATY LIMHKY.

OTxe, pesynbraT, Lo OTpUMani, iXHe B3aeMornopis-
HSIHHS, aHani3 | iCTaBNeHHs 3 AaHUMM HayKOBOI niTepaTypu
[aloTb MOXKIMBICTb BUCYHYTU MEBHI NPUMYLLEHHS. Tak, BCTa-
HOBNEHWI BioeEKT aHTAroHI3MY CBUHLLO Ta LIMHKY TOTOXHI
AaHum A. Cantoral, M. M. Téllez-Rojo, T. Shamah Levy [7],
AKi BUSIBUNW BMSIMB CBUHLIO Ha 3PICT MEKCUKAHCBKWX LiTen
3a CTaHOM LIMHKOBOTO CTaTyCy, OCKIMbKM LIMHK € KMO4YOBUM
hakToOpOM, SKUIA MOXE MOM'SKLIMTM HEraTUBHWIA BNAVB
CBMHLIKO Ha KICTKOBY TKaHWHY BHACMiAOK aHTaroHICTUYHUX
B3aEMOBIAHOCWH Mix enemeHTamu. [po BioaHTaroHICTUYHI
B32EMOBIAHOCMHY M CBMHLIEM i LIMHKOM POGNSTb BUCHOBKM
11 B. Pemmer, A. Roschger, A. Wastl [13], 3a pe3ynsratamu
IXHBOTO AOCTIMKEHHS! NPOCTOPOBOrO PO3NoAiNy Mikpoene-
MEHTIB LIMHKY, CTPOHLLIO Ta CBUHLIO B KiCTKOBIN TKaHWHI
MIOAWHKM, B SKOMY BMBYamnMCb PiBHI LIMX eneMeHTIB Ta iX
Kopensis 3i CTyneHem MiHepanisauii. PisHocnpsiMoBaHiCTb
OiT CBUHLIO Ta LMHKY BUCBITNIEHA 1 iHLUMMKU aBTOpamm,
AKi BU3HaYanu ixHi piBHi B KICTKOBIN | XPSALLOBIN TKaHWHI 3
JanblUyM aHanisoM MexaHiamy ix Bnnmey [6].

Omxe, BCTAHOBMEHI Hamu BioaHTaroHICTUYHI B3aeMo-
BiZHOCUHU MiX CBUHLEM i LIIHKOM KOPECMOHAYKTLCS 3
[OCRIMKEHHAMM iHLIUX HAyKOBLIIB.

BucHoBKH

1. Tun KOMGIHOBAHOI Ail CBMHLIO Ta LMHKY B HU3bKUX
KOHLIEHTpaUisiX, L0 He MepeBULLYIOTh NOPIr 3aranbHo-
TOKCWUYHOI Aji, Ha LWiNbHICTb KICTKOBOI TKaHUHW LLypIiB 3a
BMICTOM Y Hill KarbLiito, XapakTepu3yeTbCs K aHTaroHi-
CTUYHWI, OCKINbKY sz 0,32-0,39.

2. EdbekT nigrocTpoi kombiHoBaHOi Aii B GiHApHMX
cuUcTEMaX «aueTaT CBUHLI — XNOpWa UMHKY» Ta «aueTart
CBUWHLIIO — LMTPAT LIMHKY» 3MeHLyeTbes Y 2,6 i 3,1 pasa
BiAMNOBIAHO NOPIBHSHO 3 i301bOBAHMM iXHiM BNAMBOM, a Lie
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Tabnuus 1. BmicT kanbLito B KicTKOBI TkaHuHi WwypiB (M £ m)

Min rpynu  Po3uunHu, Wo BBOAUNMCH TBapMHaM

Pesynkraty, Wwo otpumanu, mrir

1 auerart cauHuio (Pb,) 78,5+ 0,08

2 XFI0pUA UMHKY (Zn, ) 155,0 £ 0,99*
3 uuTpar LlVIHKy/(Znu) 2222 +3,0*
4 auetar caiHLto (Pb,) + xnopua umHKy (Zn,) 91,4 +0,24*#°
5 auerar caiHuo (Pb,) + uutpar LLMHKy/(Znu) 95,8 +0,3*#°

* p < 0,01 wono nepuwoi rpynu; * p < 0,01 wopgo Apyroi rpynu; °: p < 0,01 oo TPeTboi rpynu

3a t-kputepiem CTbloaeHTa.
3,5

25
2

15

05
o [

Pba + Znx Pba + Znu Pba + Znx

KoedivieHT kombiHoBaHoT Ajf (Km)

-

Pba + Znu

KparHictb amitu ecpexty (K )

Puc. 1. KinbkicHe oLiHioBaHHs xapakTepy kKoMBiHOBaHOI Aii GiHapHOT CyMiLLli «CBUHELIb — LIMHK» 33

MOKa3HNKaM1 BMICTY KarbLiito B KICTKOBI TKaHMHI.

CBiYNTb NPO aKTUBHE raribMyBaHHs CMOMyKamm LIMHKY Ha-
KOMWYEHHS! CBUHLIKO KICTKOBOH TKAHUHOIO 3 €CheKTUBHILLOH
JiEr0 LMTPaTy LMHKY.

MepcnekTuBM NoaanbLWKNX AOCTMKEHb NONAraTh y
BU3HAYEHHI PiBHSA CBUHLIKO, LIMHKY, KaaMito, Migi 3 AarnbLuum
aHani3oM B3aeMofii LIMX eNeMEHTIB Y KiICTKOBIN TKaHWHi.
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Problems of pharmacy

Synthesis, physical and chemical properties of 2-((5-(hydroxy(phenyl)

methyl)-4R-4H-1,2,4-triazole-3-yl)thio)acetic acids and its salts

A. M. Rud, A. G. Kaplaushenko, I. O. Yurchenko

Zaporizhzhia State Medical University, Ukraine

Today’s a creation of new domestic medicines is very important problem for pharmacy and medicine. Therefore, it is relevant to
synthesize new domestic biologically active compounds. Itis known that a large number of new 3-thio and 4-amino derivatives
on the basis of 1,2,4-triazole have recently been synthesized, among which compounds with high pharmacological activity
have been found. Based on the experience of previous studies and with the aim of creating new original drugs, our goal was
to synthesize 2-((5-(hydroxy(phenyl)methyl)-4-R-4H-1,2,4-triazole-3-yl)thio)acetic acids series and to obtain salts on its basis,
which have high indicators of pharmacological activity based on the literature data.

The goal of the work is a targeted synthesis of potential low-toxic and highly effective compounds with a wide
spectrum of pharmacological activity among 5-(hydroxy(phenyl)methyl)-4-R-4H-1,2,4-triazole-3-thione derivatives,
confirmation of their individuality and structure, as well as the study of physical-chemical properties, for the further
pharmacological screening.

Materials and methods. 2-((5-(hydroxy(phenyl)methyl)-4-R-4H-1,2,4-triazole-3-yl)thio)acetic acids were prepared by heating
5- (hydroxy(phenyl)methyl)-4-R-4H-1,2,4-triazol-3-thiones with chloroacetic acid. Subsequently, the synthesized thioacetic
acids were subject for modification. Salts of 2-((5-(hydroxy(phenyl)methyl)-4-R-4H-1,2,4-triazole-3-yl)thio)acetic acids were
obtained by reacting thioacetic acids with equivalents of sodium or potassium hydroxides.

To obtain Iron (Il), Copper (1) or Zinc (Il) salts, half-molar amounts of the appropriate sulfates were added to the obtained
solutions. Salts of 2-((5-(hydroxy(phenyl)methyl)-4-R-4H-1,2 4-triazole-3-yl)thio)acetic acids with organic bases were obtained
by the reaction of acids with piperidine or morpholine in ethanol medium.

Results. During the synthetic studies, 13 previously undescribed new compounds were obtained. The individuality of
2-((5-(hydroxy(phenyl)methyl)-4-R-4H-1,2,4-triazole-3-yl)thio)acetic acids and its salts after recrystallization was confirmed
by thin layer chromatography. The structure of synthesized compounds was confirmed by the integrated use of elemental
analysis and IR- spectrophotometry.

Conclusions. The results of the work confirm the structure of the synthesized compounds, which shows the possibility of
further biological investigation.

CuHre3 i pi3uko-ximiuni BnactusocTi 2-((5-(riapokeu(dpeHin)metnn)-4-R-4H-1,2,4-tpiason-
3-in)Tio)aueTaTHUX KMCAOT Ta iXHiX coneit

A. M. Pypb, A. T. KannaywweHko, I. 0. FOpueHko

CborogHi B ranysi papmaliii Ta MeauLmMHM rocTpo CTOITb MUTAHHS NPO CTBOPEHHS HOBWX MIKiB BITYA3HSHOTO BUPOBHWLITBA, SKi
3amiHunm 6 gopori 3akopAoHHi aHanoru. Tomy akTyarbHUM € CUHTE3 HOBMX BITYM3HSIHWX BionoriyHO-aKTUBHIX cnonyk. Binomo,
L0 Ha OCHOBI 1,2,4-Tpia3osny OCTaHHIM YacOM CMHTE30BaHO BENMKY KifbKiCTb HOBKX 3-TiO Ta 4-aMiHOMOXIAHUX, cepen HUX
3HaAeHi ComnyKu, LLIO MatoTb BYCOKi NOKa3HWMKY (hapMaKomnorivHoi akTyBHOCTI. Crivpatounch Ha [OCBIA NonepeaHix oCimKeHb
LLIOZI0 CTBOPEHHS! HOBWX OpUriHambHUX MiKapCbkyX MpenapariB, NOCTaBMeHo 3a MeTy cuHTe3yBaTy psif 2-((5-(rinpoken(denin)
meTun)-4-R-4H-1,2,4-Tpia3on-3-in)Tio)aLeTaTHuX KUCIOT, Ha OCHOBI SIKUX OTPUMATH COIi, KOTPI, 32 JaHUMU HayKOBOI NniTepa-
TYpU, MatoTb BUCOKi NOKa3HWKV hapMaKomnoriYHoOi akTUBHOCTI.

MeTa po60oTH — LiNecrnpsiMoBaHUIN CUHTE3 NOTEHLINHUX MANOTOKCUYHIX i BUCOKOEMEKTUBHUX CMOMYK i3 LUMPOKUM CNIEKTPOM
dhapmakornoriyHoi akTMBHOCTI cepep noxigHux 5-(rigpokcu(deHin)metnn)-4-R-4H-1,2,4-Tpiazon-3-TioHiB, NiATBEPMIKEHHS IXHBOT
iHOMBIZYanbHOCTI i Oy[O0BK, @ TaKOX BUBHYEHHSI (Di3VKO-XIMIYHWMX BNIACTMBOCTEN, LU0 HafaCTb NEPCNEKTUBK ANs AaAnbLLIOMO
dhapMakonoriyHOro CKPUHIHry.

Martepianu Ta metoam. 2-((5-(rippokcu(cpenin)metnn)-4-R-4H-1,2,4-Tpiazon-3-in)Tio)aLeTaTHi KUCNoTU OTPUMarnm HarpiBaHHAM
5-(rinpokevn(denin)metun)-4-R-4H-1,2,4-Tpia3on-3-TiOHIB i3 KCNIOTOK MOHOXMOpaLETaTHOK. Haaani cuHTe30BaHi TioaLeTaTHi
kucnotw nignarany mogmdikauii. Coni 2-((5-(rigpoken(ceHin)metun)-4-R-4H-1,2,4-Tpia3on-3-in)Tio)aLeTaTHUX KUCINOT OTpUMaHi
B3aEMOZIEI0 TioALIETATHMX KUCMOT 3 eKBiBaNeHTaMm HaTpili Y1 Kanin rigpokcuais.

[nsa otpumanHs conen dpepym (1), kynpym (Il) abo umHk (Il) 4o po3umHiB, WO ogepxanu, AogaBani HaniBMOMSPHI KinbKocTi
BiANoBigHWX cynbdatis. Coni 2-((5-(rigpokcun(deHin)metun)-4-R-4H-1,2,4-Tpiason-3-in)Tio)aLeTaTHUX KUCNOT 3 OpraHiyHUMn
OCHOBaMM OTPUMaHi 3a peakUi€eto KACMOT i3 MinepuanHOM Y MOPAIONiHOM Y CepefoBULL eTaHony.

Pesynktatu. Mig Yyac cvHTETUYHMX AOCMIMKEHb opepxanu 13 HOBUX CMOMYyK, L0 He OnucaHi paHiwe. |HaMBigyanbHICTb
2-((5-(rinpokeu(cpenin)meTun)-4-R-4H-1,2,4-Tpiason-3-in)Tio)aLeTaTHUX KACMOT Ta iXHiX conei nicna nepekpuctanisavii
niaTBEPAYKEHO METOAOM TOHKOLLIAPOBOI XpoMaTorpadii. ByaoBy cMHTE30BaHKX CNOMYK NiATBEPAKEHO KOMMIIEKCHUM BUKOPH-
CTaHHsAM eneMeHTHOro aHanidy Ta I4-cnektpocoTomeTpii.

BucHoBku. Pesynbraty poboTu niaTBEpAXyOTb CTPYKTYPY CUMHTE30BAHMX CMOMYK, WO CBIAYWTL NPO MOXIMBICTL Hadani
3aCTOCOBYBATH iX Y BIONONYHNX JOCTIIKEHHSX.
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CuHTE3 U PU3MKO-XUMHUUECKUe cBoUCTBaA 2-((5-(rnapokcu(dpeHur)vietua)-4-R-4H-1,2,4-
TPUa30A-3-MA)TUO)aLIETaTHBIX KUCAOT, a TaKXKe UX COAEH

A. H. Pyap, A. I. KanhayweHko, W. A. lOpueHko

Ha cerogHsLWHWA AeHb B 0bnacTu hapmaumi U MeAULMHBLI JOCTaTOMHO OCTPO CTOMT BOMPOC O CO34aHNUM HOBbIX NeKapCTB
OTEYECTBEHHOIO MPOW3BOACTBA, KOTOPbIe 3amMeHUnn Bbl foporvie 3apybexHble aHanory. Mo3ToMy akTyanbHbIM SBRSETCS
CHHTE3 HOBbIX OTEYEeCTBEHHbIX HMONOrNYecky aKTMBHBIX COEAMHEHWI. 3BECTHO, 4TO Ha ocHoBe 1,2,4-Tpuasona B nocreaHee
BPEMSi CUHTE3MPOBAHO BOIbLLIOE KONMYECTBO HOBbIX 3-TUO W 4-aMUHOMNPOW3BOAHBIX, CPEAMN KOTOPbIX HANAEHbI COeaNHEHNS,
MMetoLLME BbICOKME MoKasaTeny (hapMakonorniyeckor akTMBHOCTY. Micxoas 13 onbita npeablayLmnx UCCNenoBaHWi C Lenbo
CO3aHNS1 HOBbIX OPUTMHANbHbIX NEKAPCTBEHHbIX MPenapaToB NocTaBneHa Lenb crHTeanpoBatb psg 2-((5-(rmapoken (de-
Hun)metun)-4-R-4H-1,2,4-Tpnazon-3-1n)Tro)aleTaTHbIX KUCMOT, Ha OCHOBE KOTOPbIX MOMTY4YMTb COMMW, MMEtoLLMe, N0 AaHHBIM
Hay4yHOW NnTepaTypsbl, BbICOKWE Nokasateny hapMakonormnieckon akTMBHOCTH.

Llenb paboTbl — LeneHanpasneHHbI CUHTE3 NOTEHLMaNbHbIX ManoTOKCUYHBIX W BbICOKOI(DAEKTUBHBIX COEANHEHUIA C
LUMPOKMM CMEKTPOM (hapMaKoriormyeckon akTMBHOCTW Cpeay Npon3BoaHbIX 5-(ruppokeu(cdeHun)metun)-4-R-4H-1,2,4-Tpu-
a3011-3-TOHOB, NOATBEPXAEHNE UX MHAMBWAYANbHOCTM U CTPOEHMS, a Taloke U3ydeHne U3NKO-XMMNYECKNX CBOWCTB, YTO
npenocTaBUT BO3MOXHOCTb NPOBEAeHNs AanbHenLLero hapMaKkonorinieckoro CKpUHMHra.

Marepuans! u metoabl. 2-((5-(rnapoken(dpernn)metun)-4-R-4H-1,2,4-tpuason-3-un)Tmo)aLeTatHble KUCNOTbI Oblnv nomyye-
Hbl HarpeBaHneM 5-(rugpokev(ennn)meTun)-4 -R-4H-1,2,4-Tprason-3-TMOHOB C KUCNOTOW XnopaLeTaTHon. B aaneHeiiwem
CHHTE3NPOBaHHbIE TUoaLeTaTHble KUCIOTbI noanexany moandukaumn. Conu 2-((5-(ruapokeun(dpenun)vetnn)-4-R-4H-1,2,4-
Tpurason-3-1n)Tro)aLeTaTHbIX KUCMOT NonyyYeHbl B3aMMOAECTBIEM TUOALIETATHbIX KUCIOT C 3KBUBANEHTAMM HATPUI UMK Kanui
rnapokenaos. Ans nonyyenns conen xenesa (I1), meaw (I1) nim umnka (I1) k nonyveHHbIM pactBopam gobaensnu 0,5 Monb
cooTBeTCTBYtOLWMX CynbgatoB. Conu 2-((5-(rmapokeun(dernn)vetun)-4-R-4H-1,2,4-Tpnaszon-3-1n)Tvo)aLeTaTHbiX KUCIOT C
OpraHn4eCcKkMMmM OCHOBaMW NOIy4eHbI peakLmen B3auMOAENCTBUS KUCOT C MMNEPUANHOM Ui MOPKOINMHOM B CPeae STaHona.

Pesynbratbl. Bo Bpemsi CUHTETUYECKUX UCCTIeN0BaHNIA MoMyYeHo 13 HOBbIX COEAMHEHWIA, KOTOPbIE HE OMMCaHbl paHee.
WuavempyansHocTb 2-((5-(rnapoken(thernn)metun)-4-R-4H-1,2,4-Tpnason-3-un)Tmo)aLeTaTHbIX KUCMOT U X Conel nocne
nepekpucTannuaaLmum NoATBEPXXaeHa METO[OM TOHKOCTONHOW XxpomaTorpacun. CTpOeHUE CUHTE3MPOBAHHbIX COEAMHEHWI
MOATBEPXAEHO KOMMIEKCHBIM MCTonb3oBaHneM MK-cnekTpohoToMeTpum 1 3fIeMEeHTHOTO aHanuaa.

BbiBoAbI. PeSyJ'IbTaTbI pa60TbI NOATBEPXKAAIT CTPYKTYPY CUHTE3MPOBAHHbLIX COEMHEHMUI, YTO CBUAETENBbCTBYET O BO3MOX-
HOCTW B AanbHeiwem NPUMEHATb UX B 6MonorNyecknx NccrnefoBaHusiX.

a generalization was made regarding the dependence of
toxicity and pharmacological activity of substances, which
have been synthesized recently on their structure [8,9].
Relying on the experience of previous studies [10] with
the aim of creating new original drugs, the goal was to
synthesize a series of 2-((5-(hydroxy(phenyl)methyl)-4-R-
4H-1,2 4-triazole-3-yl)thio)acetic acids on the basis of which
saltis obtained, which, according to literature [11], has high
pharmacological activity.
2-((5-(Hydroxy(phenyl)methyl)-4-R-4H-1,2 4-triazole-
3-ylthio)acetic acids (3, 4, Table 1) were obtained by
heating 5-(hydroxy(phenyl)methyl)-4-R-4H-1,2,4-triazole-

Introduction

Today a creation of new domestic medicines is very
important problem for pharmacy and medicine. Therefore,
the synthesis of new domestic biologically active compounds
is relevant.

Over the last ten years, the number of publications
about various aspects of chemistry and use of triazole
has been doubled and continues to increase. Publications
of recent years [1-6] show that the heterocycle with
the 1,2,4-triazole nucleus was proven to be well-established
as a broad spectrum of biologically active compounds. This

fact points to the interest in these compounds as potential
objects of the modern pharmaceutical market, namely,
compounds that contain both heterocycles.

The aim and objectives of the study

The main aim of the work is the purposeful synthesis of
potential low-toxic and highly effective compounds with a
wide spectrum of pharmacological activity among derivatives
of 5-(hydroxy(phenyl)methyl)-4-R-4H-1,2,4-triazole-3-
thione, confirmation of their individuality and structure, as
well as the study of physical-chemical properties, which will
provide prospects for further pharmacological screening.

Materials and methods of research

It is known that a large number of new 3-thio and 4-amino
derivatives [7] were recently synthesized on the basis of
1,2,4-triazole, and compounds with high pharmacological
activity are found among them. In planning the experiment,

3-thiones (1, 2; Fig. 1) with monochloroacetic acid. The
reaction was carried out in equimolecular amount of alkali
medium (Fig. 1).

The adoption into the medical and veterinary practice
of the salts of 2- (5-R-4-R -1,2,4-triazole-3-thio)acetic acids
with organic bases [12] leaves nothing other than further
modification of synthesized thioacetic acids.

Sodium and potassium 2-((5-(hydroxy(phenyl)methyl)-
4-R-4H-1,2 4-triazole-3-yl)thio)acetates (5, 6, 9, 10; Fig. 1)
were obtained by the reaction of 2-((5-(hydroxy(phenyl)
methyl)-4-R-4H-1,2 4-triazole-3-yl)thio)acetic acids (3, 4)
with sodium or potassium hydroxide equivalents. Iron (Il),
Copper (I1), and Zinc (I1) 2-((5-(hydroxy(phenyl)methyl)-4-
phenyl-4H-1,2,4-triazole-3-yl)thio acetate (11-13; Fig. 1)
were obtained in two steps. Initially, equivalent amounts of
2-((5 (hydroxy(phenyl)methyl)-4-phenyl-4H-1,2,4-triazole-
3-yl)thio)acetic acid (4) and sodium hydroxide were mixed
in water, after half-molar amounts of aqueous solutions
of Iron (1I), Copper (Il) or Zinc (1l) sulfates were added to
the formed solution.
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Fig. 1. Scheme of synthesis of 2-((5-(hydroxy(phenyl)methyl)-4-R-4H-1,2,4-triazole-3-yl)thio)acetic acids and their salts.

Ammonium 2-((5-(hydroxy(phenyl)methyl)-4-phenyl-
4H-1,2 4-triazole-3-yl)thio)acetate (8; Fig. 1) was obtained
by evaporation of the solution 2-((5-(hydroxy(phenyl)
methyl)-4-phenyl-4H-1,2,4-triazole-3-yl)thio)acetic acid in
25 % ammonia solution.

Salts of 2-((5-(hydroxy(phenyl)methyl)-4-R-4H-1,2,4-
triazole-3-yl)thio)acetic acids with organic bases (7, 14,
15; Fig. 1) were obtained by reaction of acids (3, 4) with
piperidine or morpholine. In this case, the reaction medium
was ethanol.

Results and discussion

The individuality of 2-((5-(hydroxy(phenyl)methyl)-4-R-
4H-1,2 4-triazole-3-yl)thio)acetic acids and their salts was
confirmed by thin layer chromatography in a system of
solvents dioxane:ethylacetate:methanol:acetone 1:1:1:1
after recrystallization. The structure of synthesized
compounds (3-15) was confirmed by the complex using
of elemental analysis (Table 2) and IR-spectrophotometry
(Table 3). The elemental composition of the compounds
corresponds within the limits of the calculated data error
(Table 2). There are absorption bands -C=N groups at 1610—
1573 cm™', -OH groups at 3530-3488 cm™, -C-S groups at
707-620 cm", and also absorption of aromatic ring bands at
1501-1470 cm™ in the IR-spectra of all synthesized
compounds. IR-spectra of acids (3, 4) additionally contain
absorption bands of -CH,-COOH groups at 1710-
1700 cm, and spectra of salts (5—15) contain bands that
are inherent to COO-groups in the range of 1407-1300 cm’"
and at 1595-1536 cm, respectively [13].

Zaporozhye medical journal. Volume 20. No. 1, January-February 2018

The chemical names of the compounds are given
in accordance with the IUPAC nomenclature (1979) and
the IUPAC (1993) recommendations.

The study of some physical and chemical properties of
the synthesized compounds was carried out in accordance
with the methods presented in the State Pharmacopoeia
of Ukraine (SPU, version 1). The melting temperature was
determined by the capillary method (2.2.14) with the PTP
(M) device.

Elemental composition of new compounds was
established with elemental analyzer ELEMENTAR vario
EL cube (sulfanilamide was a standard).

IR-spectra were recorded in tablets of potassium
bromide (concentration of 1 %) with a Specord M-80
spectrophotometer in the area of 4000-500 cm™ (scan
condition: dense program 3.0, constant time — 1 = 3 s,
scan time 33 min.). The tablets were prepared by joint
grinding 200 mg of potassium bromide and 2 mg of the test
compound, followed by compression.

Thin layer chromatography was performed on silica
gel 60 ALUGRAMSIll G\UV254 (20 x 20 mm aluminum)
(Macherei Nagel) or silage gel 60 ALUGRAMSIll G\UV254
(10 x 20 aluminum) (Macherei Nagel).

Experimental part

2-((5-(hydroxy(phenyl)methyl)-4-R-4H-1,2,4-triazole-
3-yl)thio)acetatic acids (3, 4; Table 1). 0.1 mole of
the corresponding 5-(hydroxy(phenyl)methyl)-4-R-4H-1,2,4-
triazole-3-thione (1, 2) was added to 0.1 mole NaOH solution
in 100 ml of DMF, and 0.15 mole of monochloroacetate acid.

T{ s ﬁj

7,15, (79-85 %)

ISSN 2306-4145  http://zmj.zsmu.edu.ua 107



Bonpocbl papmaumu

Table 1. Physical-chemical constants of 2-((5-(hydroxy(phenyl)methyl)-4-R-4H-1,2 4- The solution was boiled to acid medium (5 hours), filtered,

triazole-3-yl)thio)acetic acids and their salts 50 ml of water was added and left for 24 hours. Precipitates
N—N of the reaction products were filtered and dried.
/ \ H // \ H White crystalline substances are slightly soluble in
c s—C —coo R, water, soluble in alkaline and alkaline metal carbonate
‘ N solutions and in organic solvents. 2-((5-(hydroxy(phenyl)
OH ‘ methyl)-4-R-4H-1,2 4-triazole-3-yl)thio)acetic acids (3, 4)
R, were purified by recrystallization from 40 % ethanol for
the analysis.
. . Sodium and potassium 2-((5-(hydroxy(phenyl)methyl)-
ST Gy el oo A I ?L 4-R-4H-1,2 4-triazole-3-yl)thio)acetate (5, 6, 9, 10; Table 1).
3 CH, e 176178 CHNOS 86 730 A mixture of 0.01 mole of 2-((5-(hydroxy(phenyl)methyl)-
4 CH  H 54-56 C.HNOS 72 93.0 4-R-4H-1,2,4-triazole-3-yl)thio)acetic acid (3,4) and 0.01
5 C:—I: Na* 132-134 CZH:N;NZOSS 89 80.0 mole of sodium or potassium hydroxide in 30 ml of water
6 CH, K 160-162 CHKN,0,S 93 94.5 was evaporated on a water bath.
7 CH,  CH/NO" 155-157 C,H,N,0,8 79 86.9 Yellow crystalline substances are soluble in water,
8 CH,  NH; 51-53 C,H.N,08 89 88.0 slightly soluble in organic solvents. Salts (5, 6, 9, 10) were
9 CH, N 65-67 C,HNaNOS 94 81.0 recrystallized from ethanol for analysis.
10 CH, K 94-96 CHKN,O,S 87 93.0 Iron (11), Copper (1) and Zinc (Il) 2-((5-(hydroxy(phenyl)
1 CH,  Fe2 260-262 CH,FeNOS 87 90.0 methyl)-4-phenyl-4H-1,2,4-triazole-3-yl)thio)acetates
12 CH, G2 248-250 C,H,CuNOS 78 79 (11-13; Table 1). Solutions of 0.01 mole Iron (11), Copper ()
B G zt2 32082 CHZNOS 92 732 or Zinc (1) sulfate in 20 ml of water were added to a solution
1‘5‘ g: E:Zo E:jz; g::g: ;73 2:2 of 0.02 mole 2-((5-(hydroxy(phenyl)methyl)-4-phenyl-4H-
— — e : 1,2 4-triazole-3-yl)thio)acetic acid (4) and 0.02 mole sodium
hydroxide in 30 ml of water. The final solution was left for
Table 2. Results of determination of 2-((5-(hydroxy(phenyl)methyl)-4-R-4H-1,2,4- 24 hours, the precipitates were filtered and crystallized
triazole-3-yl)thio)acetic acids and their salts from 70 % ethanol.
White (13) or yellow (11, 12) crystalline substances
LB A Calculated, % are soluble in hot water, slightly soluble in organic
c H N S © H N S
3 5178 439 1514 1164 5160 469 1504 1148 solvents. .
4 572 455 1253 952 5981 443 1231 939 Ammonium 2-((5-(hydroxy(pheny))methy)-4-pheny!-
5 ~ ~ 1408 1055 - B 13.95 1064 4H-1,2,4-triazole-3-yl)thio) acetate (8, Table 1). 0.01 mole of
6 _ _ 1344 1049 - _ 13.24 1040 2-((5-(hydroxy(phenyl)methyl)-4-phenyl-4H-1,2,4-triazole-
7 5219 612 1538 891 5244 605 1529 875 3-yl)thio)acetic acid (4) was dissolved in 30 ml of 25 %
8 5685 507 1553 878 5697 506 1563 895 Ammonia and evaporated.
9 - - 1142 872 - - 11.56 8.82 The yellow crystalline substance is soluble in water and
10 - - 1120 844 - - 11.07 8.45 in organic solvents. The compound (4) was recrystallized
1 - - 1122 852 - - 1.41 8.71 from a mixture of water:ethanol:acetone (1:1:1)
12 - - 152 871 - - 1.54 881 for analysis.
3 - - 46 870 - - 126 859 Salts of 2-((5-(hydroxy(phenyl)methyl)-4-R-4H-1,2,4-
14 6175 624 1334 743 6195 614 1BM 782 triazole-3-yl)thio)acetic acids with organic bases (7, 14,

15 5866 577 1827 759 5886 565 1307 748 15; Table 1 ). A solution of 0.01 mole of the corresponding

2-((5-(hydroxy(phenyl)methyl)-4-R-4H-1,2 4-triazole-3-yl)
Table 3. The absorption maxima on IR-spectra of 2-((5-(hydroxy(phenyl)methyl)-4-R- thio)acetic acid (3, 4), 0.01 mole of organic base (piperidine,

4H-1,2,4-triazole-3-yl)thio)acetic acids and their salts morpholine) in 50 ml of ethanol were left for 24 hours at
room temperature, the precipitates were filtered, washed
Compound Adsorption frequency, cm™ with diethyl ether and dried.
Voo Veneee  YCHCOOH v, Ves Vou Yellow crystalline substances are soluble in water and in
3 - 1607 1710 1487 693 3503 organic solvents. Compounds (7, 14, 15) were recrystallized
4 - 1590 1700 1495 700 3527 from a mixture of ethanol:acetone (1: 1) for analysis.
5 1346/1536 1596 - 1497 685 3500
6 1371/1586 1600 - 1490 679 3498
7 1344/1595 1600 - 1494 704 3509 Conclusions
8 1300/1555 1610 - 1487 707 3530 . )
9 1367/1583 1587 _ 1471 701 3514 1. An effective method of syntethis of 2-((5-(hydro-
10 1325/1563 1605 _ 1477 701 3507 Xy(phenyl)methyl)-4-R-4H-1 ,2,4-triazole-3-yl)thio)acetic
1 1372/1578 1600 _ 1477 620 3488 acids and their salts was developed.
12 1334/1568 1573 - 1498 691 3500 2. The structure of the synthesized substances was
13 1407/1565 1600 - 1501 695 3506 confirmed by elemental analysis and IR-spectrophotometry,
14 1328/1563 1599 - 1500 676 3519 and their individuality was confirmed by the chromatographic
15 1347/1564 1594 - 1470 693 3499 method.
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Introduction. For the joint use of L-tryptophan with tiotriazoline, it is necessary to solve the problem of the possibility of formation
of sufficiently stable intermolecular complexes of these compounds. Therefore, it seemed interesting to consider the possible
structure and energetic characteristics of complexes formed by L-tryptophan, 3-methyl-1,2,4-triazolyl-5-thioacetate (MTTA)
and morpholine to create a dosage form.

Purpose of the study. To investigate the structure and evaluate the energy formation of three-component complexes of
L-tryptophan, 3-methyl-1,2,4-triazolyl-5-thioacetate and morpholine quantum chemistry methods have been used. This study
allows to estimate the possibility of combining these substances into a single dosage form.

Materials and methods. Thiotriazoline and L-tryptophan were used as objects of the study. The initial approximation to
the geometry of the complexes was obtained using the molecular docking technique using the AutoDock Vina program. At the first
stage the docking was carried out for MTTA and morpholine, according to the results of which 50 most stable complexes were
selected for the construction of three-component complexes. Further, docking of obtained complexes of MTA and morpholine
with the L-tryptophan molecule was carried out, and also the 50 most stable complexes were selected. Thus, 2500 initial
geometries were obtained for each of the three-component complexes.

Study results. Quantum-chemical calculations show that L-tryptophan and thiotriazoline are capable to form three-component
complexes, the molecules in which are connected by a lot of intermolecular hydrogen bonds. Each of the molecules is linked
by intermolecular hydrogen bonds to the other two in one complex only. All other complexes contain the components which
are linked sequentially: morpholine — MTTA — tryptophan. The results of quantum-chemical calculations make it possible to
assume that the studied complexes are thermodynamically unstable in an infinitely dilute solution. The formation energies
of the complexes are positive, despite the presence of a lot of charge assisted intermolecular hydrogen bonds. This can be
caused by the high conformational flexibility of the molecules in which the groups participating in the formation of hydrogen
bonds are separated by bridge containing several methylene groups and a fairly easy transfer of protons participating in
the formation of hydrogen bonds.

Conclusions. The results of quantum-chemical study of a system consisting of three components (L-tryptophan, MTTA and
morpholine) showed that the most thermodynamically stable three-component complexes have a positive energy of formation
in infinitely dilute solutions. Despite the possibility of the formation of intermolecular hydrogen bonds between the components,
some of which are charge-assisted, the L-tryptophan, MTTA and morpholine system is a mixture of substances, which makes
it possible to use it in a single dosage form.

TeopeTnuHe AOCAIAKEHHA MOXXAUBOCTI YTBOPEHHA KOMNAEKCiB L-TpuntodaHy
3 TIOTpUA30AiHOM

A. |. KyuepeHko, |. A. Masyp, C. 0. bopcyk, 0. B. XpomuaboBa, C. B. LLnwkiHa

[nsa cninbHoro 3actocyBaHHs L-TpuntodhaHy 3 TioTprasoniHoOM HeOBXigHO BUPILLMTY NUTAHHSA NPO MOXMMBICTb YTBOPEHHS
ZL0BON CTIMKMX MiXKMONEKYNSIPHUX KOMMIEKCIB Lyx cronyk. Tomy 6yno LikaBo po3riisiHy T MOXIIMBY CTPYKTYPY Ta EHEPreTUYHi
XapaKTepUCTUKI KOMMIEKCIB, LLO YTBOPEHi L-TpunTtodaHom, 3-metun-1,2,4-tpuasonin-5-tioaueratom (MTTA) i mopdoniHom,
NS CTBOPEHHS Nikapcbkoi hopmu.

MeTa po6oTu — MeTogamu KBaHTOBOI XiMii ZocnignTy GyaoBY 1 OLHWUTW EHEPTit0 YTBOPEHHS! TPUKOMMOHEHTHUX KOMMIEKCIB
L-tpuntodbany, 3-metun-1,2,4-tpnasonin-5-tioauetaty Ta MOPOniHy Ta BUBYUTU MOXNMBICTb MOEAHAHHS LIMX PEYOBUH B
OfHiV nikapcbkin opmi.

Marepianu Ta Mmetogun. O6’eKT AOCNIMKEHHS — TIOTpWUa3oniH i L-TpuntodpaH. MovatkoBe HabNMKEHHs [0 reoMeTpii Kom-
nrnekciB oTpyMaHo 3a gonomoroto nporpamu AutoDock Vina. [Ina noGynoBy TPUKOMMOHEHTHUX KOMMNEKCIB HA NEPLLOMY
eTani nposoauecs JokiHr MTTA Ta MopdoniHy, 3a pesynsratamu sikoro Bigibpanu 50 HancTabinbHiwmx komnnekcis. Hagani
3aiicHunm gokiHr komnnekcis MCTA, wo otpumanu, Ta MopdoniHy 3 Monekynoto L-TpuntodbaHy, 3a pesynsratamm siKoro
Takox Bigibpany 50 HancTabinbHiwmx komnnekcis. OTxe, AN KOXHOro 3 TPUKOMIMOHEHTHUX KOMMNEKCIB oaepxanu 2500
MOXIMBWX BapiaHTIB reomeTpii.

Pe3ynikraTi. KBaHTOBO-XiMi4Hi pO3paxyHky MOKa3ytoTb, WO L-TpunTodaH i TioTprasoniH 3aaTHi yTBOPIOBATU TPUKOMIMOHEHTHI
KOMMMEKCH, MOMeEKyNnM B SikUX MOB’S3aHi 3aBasky 6araTboOM BOAHEBWUM 3B’'A3kaMm. TinbK1 B OO4HOMY KOMMEKCH KOXHA 3 Mone-
Kyn noB’si3aHa MiKMONEKYNSApHUMW BOOHEBVMU 3B’A3kaMut 3 ABOMA iHLUMMU. YCi iHLLi KOMMMEKCH MICTATb KOMMOHEHTH, LLO
noB’s3aHi nocnigosHo: MopdoniH — MTTA — TpunTtodaH. KBaHTOBO-XiMiYHI po3paxyHK1 AaloTb 3MOry MPUMYCTUTU: BUBYEHI
KOMMMEKCH TepMOANHAMIYHO HECTabINbHI B HECKIHYEHHO PO30aBneHOMy po34nHi. EHeprii yTBOPEHHS KOMNMEKCIB NO3UTUBHI,
HEe3BaXKatoum Ha 3apsHoBe NOCUIIEHHS PSAY BOAHEBYX 3B'A13KiB, LLIO 3yMOBMNEHO BUCOKOK KOH(OPMALLIiHOK THYYKICTIO MOMEKyI.

BucHoBku. KBaHTOBO-XiMiYHe JOCTIIKEHHS CUCTEMM, LLIO CKIAAAETLCS 3 TPbOX KOMMOHEHTIB (L-TpunTodaH, MTTA Ta mMop-
¢honiH), nokasano: HanbinbLL TepMoANHaMIYHO CTabiNbHI TPUKOMMOHEHTHI KOMMIIEKCY MAKTh MO3UTUBHY EHEPTit0 YTBOPEHHS B
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HECKIH4YeHHO PO3BEefEeHNX Po3ymHaXx. HeaBaxxaroum Ha MOXIIMBICTb YTBOPEHHS MK KOMMOHEHTaMM BOGHEBUX 3B’A3KiB, YacTHa
3 AIKUX € 3aps0BO-nocuneHmm, cuctema L-tpuntochas — MTTA — mopdponiH siBnsie cOB0K0 CKOpiLLe CyMilLl pe4OBWH, LU0 Aa€E
MOXIMBICTb BUKOPUCTOBYBATU X B OZHIl Mikapcbkin hopmi.

TeopeTHueckoe Uccaea0BaHME BO3MOXHOCTH 06pa3oBaHuA KOMNAEKCOB L-TpuntodpaHa KntoueBble croBa:

L-tpuntodaH,

C TUOTPUA3OAUHOM THOTDHASONH,
w KBaHTOBO-

A. U. KyuepeHko, U. A. Masyp, C. A. bopcyk, 0. B. Xpombinésa, C. B. LUnwKuHa

XMMUYEeCKUe
[inst coBMECTHOro NpuMeHeHust L-TpuntodaHa ¢ ToTprasonmHOM HEOBXOAMMO PELLNTh BOMPOC O BO3MOXHOCTM 0Opa3oBa-  pacyeThl,
HUS JOCTATOMHO YCTOMYMBBLIX MEXMONEKYNAPHBIX KOMMIIEKCOB 3TUX CoeanHeHni. [oaToMy NpeacTaBnsanoch UHTEPECHbIM — 9HEPTUA
paccMoTpeTb BO3MOXHYIO CTPYKTYPY M SHEpreThyeckue XapakTepUCTUKU KOMMIIEKCOB, obpa3oBaHHbIX L-TpuntodaHoM,  0bpasoBaHus
3-meTun-1,2,4-tpuazonun-5-tnoaueratom (MTTA) n MOPONMHOM, C LIEMNbIO CO3A4aHWS NNEKAPCTBEHHOM (hOPMBbI. KOMMAEKCOB,

. KOMOUHUPOBaAHHbIE

Llenb paboTbl — MeTOAaMM KBAHTOBOW XMMWW UCCHEA0BATL CTPOEHWE M OLIEHUTb 3HEPTUI0 0BPa3oBaHNs TPEXKOMMOHEHTHbIX DenanaTL
komnnekcos L-tpuntodana, 3-vetun-1,2,4-tprasonun-5-tnoatietata u MOphonmHa 1 N3y4nTb BOMOXHOCTb UCTONb30BaHNS penaparsl.
[aHHbIX BELLECTB B OAHOW NEKapCTBEHHOW (hopMe.

3anopoXcKui
Matepuansi u metoabl. OBbLEKTOM MCCrIEA0BaHNS ABNANMCh TMOTPUA3ONKMH 1 L-TpunTodaH. McxoaHoe npubnkeHne K yweanumnexmii
reoMeTPUM KOMNEKCOB NOMNYy4eHO C MOMOLLbIO Nporpammbl AutoDock Vina. ns nocTpoeHns TPEXKOMMOHEHTHbBIX KOMMIIEKCOB  xypHan. - 2018, -
Ha nepBoM atane npoeoauncsa 4okuHr MTTA 1 MopdonuHa, no pesyneratam kotoporo otobpaHo 50 Hanbonee cTabunbHbix  T. 20, Ne 1(106). -

C.110-115

KomnnekcoB. [lanee npoBeaeH OOKUHT NomyyeHHbIx komnnekcos MCTA v mopdonuHa ¢ monekynoi L-tpuntodana, no
pesynkTatam KOoToporo Takke oTobpaHbl 50 Hanbonee cTabunbHbIX KOMMIEKCOB. TakuM 06pa3oM, Ans KaXaoro U3 TPEXKOM-
MOHEHTHbIX KOMMEKCOB nony4eHo 2500 BO3MOXHbIX BapyaHTOB reoMETPUM.

Pesynbratbl. KBAaHTOBO-XMMUYECKME pacyeTbl NOKa3blBatoT, YTO L-TpunTodaH 1 TMoTprasonuH cnocobHbl 06pasoBbiBaTh
TPEXKOMMOHEHTHbIE KOMIMIEKChI, MONEKYNbl B KOTOPbIX CBA3aHbl 3@ CHET MHOXECTBEHHBIX BOLOPOAHbIX CBA3e. Tonbko B
OIHOM KOMIMeKCe Kaxaast 13 MOreKyr CBA3aHa MeXMOINeKynspHbIMU BOOOPOAHbLIMM CBA3SMU C ABYMS Apyrimu. Bce ocTanb-
Hble KOMMMEKChl CoaepXaT KOMMOHEHTbI, CBA3aHHble nocrnefoBartensHo: Mopdgonui—MTTA-TpunTtodaH. NpoBeaeHHbIe
KBaHTOBO-XMMWYECKWE PacHETbI MO3BONSIOT NPEANONOXUTb, YTO U3YYEHHbIE KOMMIIEKCHI TEPMOAMHAMUYECKN HECTabNbHbI
B 6eckoHe4YHO pasbaBneHHOM pacTBope. OHepruy 06pa3oBaHNst KOMMMEKCOB MOMOXUTENbHbIE, HECMOTPS Ha 3apsiA0BOe
ycuneHve psiga MexXMoneKynspHbIX BOAOPOAHbIX CBA3eM, YTO 0BYCrOBNEHO BbICOKON KOHDOPMALMOHHOMN TMOKOCTHIO0 MOMEKYT.

BbiBoabl. [poBegeHHOE KBAaHTOBO-XMMMYECKOE MCCeO0BaHNe CUCTEMBI, COCTOSILLIEN U3 TPEX KOMMOHEHTOB (L-TpunTtodhaH,
MTTA 1 mopchonuH), nokasano, 4To camble TEPMOAUHAMUYECKN CTabUIbHbIE TPEXKOMMOHEHTHBIE KOMMIEKCHI UMEKT Mo-
NOXWUTENbHY0 3Heprio 06pasoBaHNs B GECKOHEYHO pasbaBieHHbIX pacTBopax. HecMoTps Ha BO3MOXHOCTb 06pa3oBaHms
MeXay KOMMOHEHTaMV MEXMONEKYNSPHbIX BOAOPOAHbIX CBA3EW, YacCTb 13 KOTOPbIX SBMSIETCS 3apsifAoBO-yCUEHHBIMM, Ch-
ctema L-tpuntocbaH — MTTA — MopchonuH npeacTaBnsieT coboi ckopee CMEeCh BELLECTB, YTO MO3BOMSET UCMONb30BaATh MX
B O[JHOV NeKapCTBEHHON hopme.

regulate and correct the course of mental disorders in
patients who have undergone stress, psychological stress
by controlling the main functions of the body, including
movement, emotional reactions and physical ability to feel
pleasure and pain [2].

Arginines, glycine, GABA, taurine, tryptophan, lysine,
glutamic acid, etc. are the most known neurotransmitter
amino acids that affect mood regulation.

Currently, the creation of drug based on fixed
combination of L-tryptophan with antioxidants is one of
the promising approaches in the development of new
drugs. Thiotriazoline is one of the striking examples of
the domestic preparations of the group of antioxidants,
which was developed by the employees of SPA «Farma-
tron», as well as by the specialists of the Department of
Pharmaceutical Chemistry of the Zaporozhye State Medi-
cal University under the guidance of prof. Mazur I. A. This

Introduction

In connection with the high prevalence of mental patholo-
gies, the development of inadequate adaptive reactions in
a large part of the population, the pathological response
of the human body to stressful effects, and the further de-
velopment of severe disadaptation of various mental and
somatic pathologies in a large part of the population are one
of the topical problems of modern clinical medicine. The rea-
son for this is the development of not only mental disorders,
such as depression, emotional stress, mnestic disorders,
but also other pathologies that arise precisely as a result
of stress. Examples include hypertension, coronary heart
disease, bronchial asthma, hyperthyroidism, dermatosis,
peptic ulcer and duodenal ulcer, functional irritable bowel
syndrome, etc. [1]. Despite constant efforts to optimize
the treatment of diseases of the central nervous system,
the problem remains not fully resolved. An important ele-

ment of solving this complex problem is the creation of new
highly effective and safe drugs, the use of which would lead
to a decrease in the prevalence of mental disorders and
diseases, improvement of quality and longevity.
Consequently, the development of neuropsychotropic
substances with anxiolytic, stress-protective, nootropic
activity is an actual problem of pharmacy and medicine. In
modern pharmacy and medicine, substances of the class of
neurotransmitter amino acids are increasingly used. They

Zaporozhye medical journal. Volume 20. No. 1, January-February 2018

drug has antioxidant, membrane stabilizing, anti-ischemic,
antiarrhythmic, immunomodulating, anti-inflammatory,
hepatoprotective, cardioprotective effect. Therefore, it is
of interest to create a new combinated drug in the form of
tablets containing L-tryptophan (Fig. 1) and thiotriazoline
(Fig. 2) [3]. For the joint use of L-tryptophan with thiotriazo-
line, it is necessary to solve the problem of the possibility
of formation of sufficiently stable intermolecular complexes
of these compounds. Therefore, it seemed interesting to
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consider the possible structure and energetic characteristics
of complexes formed by L-tryptophan, 3-methyl-1,2,4-tri-
azolyl-5-thioacetate (MTTA) and morpholine.

Objective: to investigate the structure and evaluate
the formation energy of three-component complexes of
L-tryptophan, 3-methyl-1,2,4-triazolyl-5-thioacetate and
morpholine compounds using quantum-chemical methods
and to study the possibility of combining of these substances
into a single dosage form.

Materials and methods

Tiotriazoline (Fig. 1) and L-tryptophan (Fig. 2) were used
in the studies.

(0]
.
~H o~
\ Cli \OH
NH,
N
H
Fig. 1. Structural formula of L-tryptophan.
HN—
- W
PP HN D
Me~ N7 87 co - /

2
Fig. 2. Structural formula of thiotriazoline.

The procedure which is similar to that used earlier in
the study of thiotriazoline and isoniazide complexes was
used to simulate the structure and stability of L-tryptophan
and thiotriazoline complexes [4].

The initial approximation to the geometry of the com-
plexes was obtained using the molecular docking technique
within the AutoDock Vina program. At the first stage docking

of MTTA and morpholine was carried out, according to
the results of which 50 most stable three-component com-
plexes were separated out. Further, docking of obtained
complexes of MTA and morpholine with the L-tryptophan
molecule was carried out, and also the 50 most stable
complexes were selected. Thus, 2500 initial geometries
were obtained for the three-component complexes. This
procedure was carried out for each of the possible tautom-
eric forms of the three-component complexes [5].

At the second stage, the obtained three-component
complexes were preliminarily optimized by the semi-empi-
rical PM7 method with modeling of environment influence
by COSMO method. The calculations were carried out
using MOPAC2012 program [6]. Based on the results of
calculations, 100 most stable structures were selected
for each of the complexes, which were then optimized by
the density functional method with B97-D3/SVP+COSMO
(Water) empirical dispersion correction [7] using geometric
correction for incompleteness of the gCP basic set [8]. 10
complexes with the lowest energy were selected from
the obtained structures of the three-component complexes
for which the final calculation of the geometry and ther-
modynamic parameters in the hard rotor approximation
by the B97-D3/TZVP+COSMO method was carried out. A
more accurate calculation of the energy of solvation was
carried out by SMD method. Calculations by the density
functional method were carried out using ORCA 3.0.3
program [9]. The formation energy of the complexes in
solution was calculated as the difference between the free
Gibbs energies of the solvated complex and its solvated
individual components.

The chosen technique, which relies on the study of
the complete conformational space of complexes by mole-
cular docking methods and a series of sequential quantum
chemical calculations using increasingly higher methods,
guarantees with a high degree of probability the most stable
three-component complexes.

Results and discussion

Previous studies of thiotriazoline [10] have shown that
MTTA is easily deprotonated by converting to an organic
anion, and morpholine, respectively, becomes a cation by
attaching a hydrogen atom. Thus, the MTTAand morpholine
compound is an organic salt. On the other hand, L-tryp-
tophan, being an amino acid, must exist as a zwitterion
(Fig. 1). In this case, the zwitterionic form of L-tryptophan
acts simultaneously as both a proton donor and an proton
acceptor in the formation of charge-assisted intermolecular
hydrogen bonds with the morpholinium cation and the MTTA
anion. This suggests the possibility of forming of both
two-component complexes involving L-tryptophan and one
of the components of thiotriazoline, and three-component
complexes involving all three molecules. The multiplicity of
donor and acceptor properties in all three molecules under
study makes it possible to form a sufficiently large number
of possible complexes.

The structure of isolated molecules and the atoms
numbering are shown in Fig. 3.

Quantum-chemical calculations show that L-tryptophan
and thiotriazoline are capable of forming of three-compo-
nent complexes, the molecules in which are connected by

Fig. 3. The structure of isolated molecules of L-tryptophan (1), MTTA (2), morpholine (3) and their
atomic numbering used in quantum chemical calculations.
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multiple hydrogen bonds. From 4 to 5 intermolecular hydro- Table 1. The structure of the most stable complexes with L-tryptophan with thiotriazoline
gen bonds are formed in the most stable complexes. The and morpholine, their formation gnergies (kcal/mol) and hydrogen bond characteristics
structure of the most stable complexes with L-tryptophan (H..A, Aand D-H...A, deg.) obtained by the method of B97-D3/TZVP+SMD (Water)
with thiotriazoline and morpholine, their formation ener-
gies (kcal/mol) and hydrogen bond characteristics (H...A,
A and D-H...A, deg.) obtained by the method of B97-D3/
TZVP+SMD (Water) are given in Table 1.

The analysis of the binding order of components in
the 10 most stable three-component complexes (Fig. 4)
showed some regularities. Only in complex 1 each of
the molecules is linked by intermolecular hydrogen bonds
with other two. All other complexes contain the components
which are linked sequentially: morpholine-MTTA-tryptophan.

Complex 1 Complex 2

. AGZ® = 6.5 keal/mol AGZ® = 6.9 keal/mol
It should be noted that the protonated amino group and Na. 02 161 165 e O 61 -
the deprotonated carboxyl group of tryptophan located at N4-H. 05 175 159 NAHL N 178 169
the same carbon atom form an intramolecular hydrogen N5-H..02 170 175 N-H...O4 199 "7
bond in almost all cases. In the formation of intermolecular N5-H..N1 189 158 N5-H. O1 166 73
hydrogen bonds, the protonated amino group of amino acid Complex 3 e —

is most active proton donor, providing from two (complex-
es 2, 6-10) to three (complexes 3 and 5) of hydrogen bonds
with MTTA in 8 of 10 complexes. The morpholine molecule
proved to be a much less active donor of the proton, in spite
of the protonation of the nitrogen atom and the positive
charge on it. Moreover, in complex 7, the morpholine mole-
cule is not only a proton donor, but also a proton acceptor in
hydrogen bonding. NH group of triazole ring shows proton
donor properties only in complexes 3 and 7. NH group of

) ) ) ) AGZ® = 8.0 keal/mol AGZ® = 8.1 keal/mol
bicyclic amino acid fragment (complexes 3, 5, 6 and 8) also N2-H. 02 168 163 N4-H..O1 159 169
showed the properties of the proton donor in the intermo- N1-H..N1 1.90 163 N4-H..N1 188 156
lecular hydrogen-bonding. Nd-H..02 158 17 N6-H..N3 177 169
Inturn, deprotonated carboxyl group MTTA s the most N5-H...01 176 168 N6-H...04 1.97 17
active proton acceptor which is also involved in the forma- o Complex 6

tion of two simultaneous intermolecular hydrogen bonds in
complexes 2, 3, 5, 6, 8-10. Deprotonated carboxyl group
of amino acid forms an intermolecular hydrogen bond as a
proton acceptor in only three out of ten complexes (com-
plexes 1, 3, 7). It can be assumed that this is caused by its
involvement in the formation of an intramolecular hydrogen
bond. The triazole MCTA cycle, despite the absence of
a negative charge on it, also proved to be a sufficiently
active proton acceptor. This MTTA fragment is involved in

. . . AG?® = 8.6 kcal/mol AG?® = 9.3 kcal/mol

the formation of intermolecular hydrogen bonds in all ten N4':" s . N4':" ) 1 "
complexes, and forms simultaneously two hydrogen bonds H.O01 15 s H..0 68 o
) N4-H.N1 192 165 N4-H..N1 1.86 171
in complexes 4-6.

. ) N5-H..04 192 120 N5-H...01 1.80 163

The results of quantum-chemical calculations make

it possible to assume that studied complexes are thermo- N5-H..01 239 "3 N6-H...N3 1.82 165
dynamically unstable in an infinitely dilute solution. The NS-H..02 1.72 163 N6-H..05 1.92 120
formation energies of the complexes are positive, despite Complex 7 Complex 8

the charge-assisted character of a number of intermolecular
hydrogen bonds.

Apparently, this is due to the high conformational
flexibility of the molecules in which the groups participa-
ting in the formation of hydrogen bonds are separated by
bridge containing several methylene groups and a fairly
easy transfer of protons participating in the formation of
hydrogen bonds.

It should be noted that the solvation energies were AGE? = 9.4 keal/mol AGZ® = 9.4 keal/mol
calculated in the approximation of infinite dilution. In solu- N2-H..03 1.86 162 N4-H...01 1.59 173
tions of a finite concentration, greater stability of molecular N4-H..05 1.64 156 N5-H..01 1.86 168
complexes should be expected due to the enhancement of N6-H..02 1.60 174 N6-H..N1 1.76 177

intermolecular interactions. N6-H...N3 1.99 169 N6-H...05 2.02 115
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Complex 9

Complex 10

AG2® = 9.5 kcal/mol

form

AG2® = 9.8 kcal/mol

form

N4-H...01 1.62 170 N4-H...01 1.60 167
N5-H...05 2.06 1M N5-H...02 1.70 173
N5-H...01 1.65 170 N5-H...04 218 106
N5-H...N1 2.02 147 N5-H...N1 1.94 153
Morpholine -------- Tryptophan Morpholine\ Tryptophan
\\\ ’/ ,/ \\ \\ ,,'
N ,/ ,/ \\ \\ ,
\. 4 4 \‘ . 7
MTTA MTTA
Complex 1 Complex 2
Morpholine Tryptophan Morpholine Tryptophan
\\ ,, ,, ,/ \\ \\ ,,
AN /' R AN AN 4
~ VA R AN ,'
MTTA MTTA
Complex 3 Complex 4
Morpholine Tryptophan Morpholine Tryptophan
AN A AN / s
\\ \\ // /,' \\ \\ /, /,
~ N, R ’ R N R4 R4
MTTA MTTA
Complex 5 Complex 6
Morpholine Tryptophan Morpholine Tryptophan
\\ A N /, /,. \\\ /,’ /,’
\\\ \\\ I,/ /,, \\\ /, //
MTTA MTTA
Complex 7 Complex 8
Morpholine Tryptophan Morpholine Tryptophan
" I L - e L,
N ’ ’ AN ’ v
~ 7’ 7’ N 7’ 7’
\\ :/ 1, \~ :/ :/
MTTA MTTA
Complex 9 Complex 10

Fig. 4. Different types of binding in the studied three-component complexes.

Conclusions
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The results of the quantum-chemical study of the system
consisting of three components (L-tryptophan, MTTA and
morpholine) showed that the most thermodynamically sta-
ble three-component complexes have a positive energy of
formation in infinitely dilute solutions.

Despite the possibility of the formation of intermolecular
hydrogen bonds between the components, some of which
are charge-assisted, the L-tryptophan, MTTA and mor-
pholine system is a mixture of substances, which makes it
possible to use them in a single dosage form.
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The preparation of extemporal medicines in store includes carrying out intrapharmacy quality control and stability studies.
Since there is no single analytical method that ideally suited for all drugs, for each formulation depend on its composition and
analytical goal, appropriate quality control methods should be developed. The object of analysis was pediatric oral solution
with sedative action that contains Valerian tincture, Motherwort tincture, and sodium bromide.

The purpose of research was the development of simple, specific and reproducible methods of active herbal ingredients
identification formulated into oral solution.

Materials and methods. The high-performance thin-layer chromatography (HPTLC) was used as the method for analysis.
It was performed on 200 x 100 mm silica gel 60 F 254 HPTLC glass plates (Merck, Germany). Standard solutions and
samples were applied onto the plate as bands 8.0 mm wide using spray-on technique with Automatic TLC sampler ATS 4;
the development was made in saturated Automatic developing chamber ADC 2, temperature and the relative humidity were
23 °C and 33 % respectively; the derivatization was performed using Chromatogram Immersion Device; the documentation
was conducted using Visualizer with visionCATS software (CAMAG, Switzerland).

As a result two HPTLC identification methods have been developed for valerenic acids that are specific for Valerian tincture
and flavonoids that are specific for Motherwort tincture. Thus, the sample preparation has been developed, the optimal
chromatographic conditions have been chosen, the acceptance criteria have been proposed, and the reference chromatograms
have been shown. Valerenic acids of oral solution were determined in mobile phase: cyclohexane, ethyl acetate, acetic acid
(60:38:2); the derivatization of plates was performed through dipping with Anisaldehyde-sulfuric acid reagent and heated to
100 °C for 3 min; documentation was performed after derivatization under white light and UV 366 nm. Flavonoids of oral
solution were determined in mobile phase: ethylacetate, methyl ethyl ketone, formic acid, water (5:3:1:1); the derivatization
of plates was performed through dipping with Natural Products/PEG reagents, heated to 100 °C for 3 min before dipping;
documentation was performed after derivatization under UV 366 nm.

Conclusions. The developed methods can be used for identification of oral solution, and for stability study with the purpose
of determination of its storage conditions and shelf-life.

Po3pobka meToAMKM BUCOKOEPEKTUBHOI TOHKOLLIAPOBOI Xpomatorpadii
AR ipeHTUdIKaLi POCAMHHUX KOMMOHEHTIB B €KCTEMNOpPaAbHiW MiKCTypi

K. 0. XoxnoBa, 0. A. 3p0puK

BurotoBneHHs ekctemnoparnbHux Nikapcbkux 3acobiB Npo 3anac BKYae NPOBEAEHHS BHYTPILUIHBOANTEYHOrO KOHTPOSO
Ta AocnimKkeHHs cTabinbHocTi. Ockinbku HeMae yHiBepcanbHUX aHanmiTUYHUX METOZIB, LLO NpuaaTHi Ans aHanidy BCiX nikiB,
[Ns KOXKHOTO NPOMNWCY, 3aNnexHO Bif CKNnagy Ta MeTW, NOBUHHI ByTy po3pobneHi HanexHi MeToan KOHTponto skocTi. OB’ekTom
LOCRimKeHHs cTana auTsida MIKCTypa 3acrokiinmeoi Aii, sika MICTUTb HAacTOMKY BanepiaHu, HacToiky cobayoi Kponuem Ta
HaTpito Gpomig.

MeTta po60oTu — po3pobreHHsi NPOCTMX, CneLMdIiYHX | BIATBOPIOBAHUX METOAMK ideHTUdIKaLii aKTUBHUX POCIUHHMX iH-
rpedieHTiB, SKi BXoOsaTb 40 CKnagy MIKCTypu.

Marepianu Ta metoau. [ins aHaniay obpanu MeTog BUCOKOEEKTUBHOI TOHKOLWApoBoi xpomatorpadii (BETLLX). AHania
3aincHumm Ha BETLLX nnactuxkax posmipom 200 x 100 mm Ha cunikareni 60 F 254 (Merck, ®PH). BunpobosyBaHWiA po3qunH
i PO34MHM MOPIBHSHHA HAHOCWNW CMyraMy 3aBOOBXKM 8 MM PO3MUIEHHSIM, 3aCTOCOBYHOHM MPUCTPIN ANS aBTOMaTU4HOMO
HaHeceHHs ATS 4; xpomatorpadyBaHHs BUKOHanNM B HacuyeHin xpomarorpadiyHin kamepi ADC 2 npu Temnepartypi 23 °C i
BigHOCHIN BonorocTi 33 %; NposiBNEHHS! 34iACHIOBAN, BUKOPUCTOBYHOUM MPUCTPIN AN 3aHYPEHHST; JOKYMEHTYBaHHS NPOBOANIN
y Bidyanansepi 3 nporpamuum 3abesnedeHHsm visionCATS (CAMAG, Lsenuapis).

PesynsraTn. Po3pobneHo ABi MeToavky igeHTudikawii Ans BU3HaYEHHS BaNepEHOBMX KUCIOT, CneLmdivHNX AN HAaCTOMKN
BarnepiaHu, Ta (onaBoHOIAIB, CneumndivHNX Ans HacTonku cobadoi kponmeu. MNigibpaHa npoboniarotoBka, onTUManbHi yMoBx
XpomartorpadyBaHHs, 3anponoHOBaHi KpUTepii NPUNHATHOCTI Ta HaBEAEHi XpoMaTorpamu-nopiBHAHHSA. BanepeHosi kuc-
NOTW y CKMadi MIKCTypu BU3Ha4anm B pyxoMii hasi: LmknorekcaH, eTunaderar, kucnota outosa (60:38:2); ans BUSBNEHHs
BUKOPUCTOBYBanNM aHiCOBOrO anbferify po3ynH, Harpisanu nnactuHky npu 100 °C npotsrom 3 XB; 3af0KyMEHTOBYBanu y
6inomy ceitni Ta Y® 366 HM. [ins BU3HaueHHst hniaBoHOIAIB Y ckrnafi MiKCTypy BUKOPHCTOBYBANM pyxoMmy cady: etunaverar,
METUNETUINKETOH, MypaLuuHa kucnoTa, Boaa (5:3:1:1); npu BU3HAYEHHI 3aHYproBanu NNacTuHKY B peareHT! aMiHOeTUIOBOro
edhipy andeHiNBopHOI KNCNOTU Ta Makporos, nonepeaHbo Harpisanu nnactuHky npu 100 °C npoTtsrom 3 XB; AOKYMEHTYBaHHS
nposogunv B Y® 366 Hm.

BucHoBku. Po3pobneHi MeToamnky MOXyTb BUKOPUCTOBYBATUCH ANA ineHTUdikaLii MiKCTypu Ta nig Yac BUBYEHHS i cTabinb-
HOCTi 3 METOK BU3HAYEHHS1 YMOB | TEpMiHY 36epiraHHs.
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Problems of pharmacy

Pa3pab6oTka MeTOAUKH BbICOKO3(HEKTUBHOI TOHKOCAOIMHOW XpomaTorpapuu Kntouesbie croa:

v BITCX,
ANA MAeHTMd)MKaUMM PaCTUTEeAbHbIX KOMNOHEHTOB B 3KCTEMMOPaAbHOU MUKCTYpe MACHTUOUKALIMA
E. A. Xoxn0Ba, A. A. 310pHK BaNEPEHOBLIE
KUCAOTbI,
MpurotoBneHne akcTeMNopasnbHbIX 1EKAPCTBEHHBIX CPEACTB NPO 3anac BKMOYAET NPOBEAEHNE BHYTPUANTEYHOIO KOHTPONA M GAGBOHOMADI,
ncenenoBaHue cTabunbHOCTU. INocKonbKy HE CYLLIECTBYET YHUBEPCATbHbBIX aHANMUTUYECKX METOLOB, MPUTOAHBIX ANSt aHAnM3a  3KCTEMMOPaAbHble
BCEX J1eKapCTB, AMs KXo NPOnuCH, B 3aBUCMMOCTM OT COCTaBa U Lienei, JOKHbI OblITb paspaboTaHbl Hagnexalime MeTo-  AeKapCTBEHHbIE
[bl KOHTpons kavectBa. O6BEKTOM MccnenoBaHns Obina feTckas MUKCTYpa CeaaTUBHOMO AECTBUS, CoAepallas HacTONKy — CPEACTBa.
BanepuaHbl, HACTOMKY NyCTbIpHUKA 1 HaTpus Gpomnz.
Llenb paboTbl — pazpaboTka NpocTbIX, CNeundrUyHbIX 1 BOCIPOM3BOANMbIX METOAVK MOEHTU(MKALIMMN aKTUBHBIX PacTUTENb- 3a"°P°>K°K"fj
MEeAULUHCKUH
HbIX UHIPEANEHTOB, BXOASALLMX B COCTAB MUKCTYPbI.
PEAVIEHTOB, BXoaAL cocra cTyp XypHan. - 2018. -
Matepuanbl n metoabl. [ing aHanusa BbiGpaH MeTof BbICOKOI(DAEKTUBHON TOHKOCOMHOW xpomatorpaduu (BOTCX).  T.20, Ne 1(106). -
C.116-120

Ananua nposoaunu Ha BOTCX nnactuHkax pasmepom 200 x 100 mm Ha cunukarene 60 F 254 (Merck, ®PT). UcnbiTyembii
pacTBOp ¥ pacTBOPbI CPABHEHNSI HAHOCWMW NOMOCaMM ANMHOM 8 MM pacrblNeHVeM, MPUMEHSISt YCTPOMCTBO ATlst aBToMaTh-
Yyeckoro HaHeceHus ATS 4; xpomatorpacmpoBaHvie NPOBOAMIM B HACKILLIEHHON xpomaTorpadmyeckon kamepe ADC 2 npu
Temnepartype 23 °C n oTHOCUTENBHOW BNaxHOCTH 33 %; NpOsiBNEHUE OCYLLECTBNANM, UCMOMNb3ys YCTPOWCTBO ANS Norpyxe-
HWSI; JOKYMEHTMPOBaHWE NPOBOAWIN B BU3yanaiidepe ¢ nporpammHbiM obecnedeHnem visionCATS (CAMAG, LLseiuapus).

Pesynkratbl. PaspabotaHbl ABe MeToAnKY naeHTUdMKaLMn Ans onpeaeneHnst BanepeHoBbIX KUCMOT, CreumduyHbIX Ans
HaCTOMKN BanepuaHbl, 1 naBoHOMAOB, CreundUYHbIX ANs HACTOMKM NyCTbipHKKa. Bbbina nogobpaHa npobonoarotoBka,
onTyMarbHbIe YCroBKs XpoMaTorpacmpoBaHus, PeAnoxeHb! KoUTepU NPUeMIEMOCTY 1 NPUBEAEHB! XpOMaTorpamMMmbl-CpaB-
HeHus. BanepeHoBbIe KUCIOTbI B COCTaBE MUKCTYPbl OMPEAENSN B MOABYKHON hase: LWKMoreKcaH, atunaweTar, kucnota
ykcycHas (60:38:2); ans obHapykeHUs UConb30Bany aHUCOBOTO anbaervaa pacTeop, Harpesanu nnactuHky npu 100 °C B
TeyeHue 3 MUH; LOKYMEHTMpOBaHWe Npoeoanu B 6enom ceete 1 YO 366 M. [nsa onpeaenexns (pnaBoHOMA0B B COCTaBE
MUKCTYpPbI MCMOMNb30Banu NOABWKHYIO (hasy: aTunavLeTar, MeTUIATUIKETOH, MypaBbuHast kucrota, Boga (5:3:1:1); obHapyxe-
HVie NPOBOANIM MOTPYXXEHNEM B PeareHTbl aMUHO3TUOBOTO 3chupa AndeHNNBGOPHOI KUCMNOTbI M MaKPOror, IPeABapUTENbHO
Harpe nnacTtuHky npy 100 °C B TeueHne 3 MUH; LOKYMEHTMPOBaHWe NpoBoanv B YO 366 Hw.

BbiBogbl. PazpaboTaHHble MeToaMKW MOryT GbiTb UCMONb30BaHbI A1t UAEHTUMKALIMN MUKCTYPbI, @ TakKe MpY U3y4YeHN
ee CTabunbHOCTY C LENbo ONPeaeneHunst YCroBuiA 1 Cpoka XpaHeHus.

Introduction

A quality control in store compounded preparations must
include some levels of analytical testing. The goal in ana-
Iytical testing is to produce results as accurately, efficiently
and quickly as possible. Any analytical method should have
accuracy, speed, reproducibility and specificity. No single
analytical method is ideally suited for all drugs; each method
has its own strengths and weaknesses, and there are a
number of factors that determine the reliability of results [1].

Compounding pharmacies have two options regarding
analytical testing. Some relatively simple analytical me-
thods can easily be performed in-house (in the pharmacy),
but some need to be outsourced to a contract laboratory.
Analytical methods that can be outsourced to a contract
laboratory include chromatography: high-performance liquid
chromatography (HPLC) and gas chromatography (GC);
mass spectroscopy (MS), hyphenated methods (HPLC-MS)
and GC-MS, ultraviolet (UV) and visible spectroscopy and
other sophisticated methods [1]. Also these methods could
be used for stability study of preparations.

One of the widely used compounded preparations with
sedative action that often is prescribed for pediatric treat-
ment in Ukraine is oral drops with herbals. It is prepared in
the compounded pharmacy “Leda”, Kharkiv, Ukraine. The
compounded oral solution has such composition: Leonuri
cardiaca tinctura 7 mL; Valerianae officinalis tinctura 7 mL;
Sodium bromide solution 2 % to 200 mL.

The purpose of this paper was to develop simple, spe-
cific and reproducible methods of active herbal ingredients
identification formulated into oral solution.

Zaporozhye medical journal. Volume 20. No. 1, January-February 2018

Materials and methods

Chromatography. HPTLC analysis was performed on
200 x 100 mm silica gel 60 F 254 HPTLC glass plates
(Merck, Germany). Standard solutions and samples were
applied onto the plate as bands 8.0 mm wide using CAMAG
spray-on technique with Automatic TLC sampler (ATS 4).
The development was made in saturated CAMAG Auto-
matic developing chamber (ADC 2). The temperature and
the relative humidity within the developing chamber (ADC
2) were 23 °C and 33 % respectively. The derivatization
was performed using CAMAG Chromatogram Immersion
Device. The documentation was conducted using CAMAG
Visualizer with visionCATS software. Other apparatus were
used: Tube Mill control (IKA); Centrifuge EBA21 (Hettich,
Germany); Ultrasonic Bath SW 3H (Sono Swiss); Analytical
Balance MS 205 DU (Mettler-Toledo).

Results and discussion

According to the numerous publications published in
peer-reviewed journals and books the main method which
is used for identification of herbals or herbal combinations
is TLC or its modern version HPTLC [2-6]. The TLC/HPTLC
methods are used for pharmacopoeia identification of initial
herbal raw material of oral drops, such as Valerian root
and Motherwort herb and its tinctures [7-9]. The general
procedure of TLC/HPTLC development of methods for iden-
tification of herbals includes selection of marker compounds
and evaluation and optimization of existing methods [2,6].
With respect to the development of identification methods
for the active ingredients of oral drops the chromatographic
conditions for TLC/HPTLC identification for Valerian and
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Table 1. Comparison of thin-layer and high-performance thin-layer chromatographic

conditions for Valerian

Pharmacopoeia

USP EPh

Standard solutions

Sample solution

Adsorbent
Mobile phase

Derivatization reagent

Relative humidity

Fluorescein
Sudan red

— Extraction, filtration

— Dilution

— Evaporation

— Reaction with alkali solution
— Two times extraction

— Separation of layers

— Heating, cooling

— Reaction with acid solution
— Two times extraction

— Separation of layers and filtration
— Evaporation

— Dissolution

TLC plates

Glacial acetic acid, ethyl acetate,
hexane (0.5:35:65)

Anisaldehyde reagent, heat at 100-
105 °C for 5-10 min, white light

Valerenic Acid

Powdered Valerian Extract
0.1 g/ml valerian solution
in methanol

HPTLC plates

Cyclohexane, ethyl acetate
and acetic acid (60:38:2)

A. Mixture of glacial acetic acid

and hydrochloric acid (1:4);

heat at 120 °C for 5 min, white light
B. Anisaldehyde reagent,

heat at 100 °C for 3 min, white light

33% -

Table 2. Comparison of thin-layer chromatographic conditions for Motherwort

and Motherwort tincture

Pharmacopoeia EPh SPhU SPhU
Monograph Leonurus herb Leonurus Leonurus tincture
Class of bioactive Iridoids Iridoids, flavonoids Iridoids, flavonoids

substances
Standard solutions
Sample solution

Adsorbent
Mobile phase

Derivatization
reagent
Relative
humidity, %

Naphtol yellow, catalpol

Hyperoside, rutin Hyperoside, rutin

1 mg/ml in methanol Steps: Steps:
— Extraction — Evaporation
— Heating - Dilution
- Cooling - Filtration
— Filtration — Extraction 1
— Evaporation — Extraction 2
— Filtration - Evaporation
— Extraction 1
— Extraction 2
— Evaporation
— Dissolution

TLC plate TLC plate TLC plate

Glacial acetic acid, water, Glacial acetic acid water,
ethyl acetate (20:20:60)

Dimethylaminobenzal-
dehyde solution

Glacial acetic acid,
water, ethyl acetate
(20:20:60)
Dimethylaminobenzal-
dehyde solution

ethyl acetate (20:20:60)

Dimethylaminobenzal-
dehyde solution
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Motherwort from different world leader pharmacopoeia were
compared. The results are shown in the Table 1-2.

As we can see from the Table 1, the sample preparation
from European pharmacopoeia (EPh) is cumbersome and
includes time-consuming steps, while the desirable aspects
of practical method are its simplicity and clarity [8]. The refe-
rence substances which are used in EPh are not specific.
The conventional TLC plates are used, the relative humidity
are not controlled. As specific components of Valeriana offi-
cinalis are sesquiterpene carboxylic acids [8,10,11] — mobile
phase: cyclohexane, ethyl acetate, acetic acid (60:38:2) for
valerenic acids was considered as appropriate for further in-
vestigation. That is why the next step was the development
of sample preparation and optimization of the method from
the United State Pharmacopoeia (USP).

Development of sample preparation for sesquiterpene
carboxylic acids. Since the oral formulation is a water solution,
which is a very polar solvent and cannot be applied directly
onto the plate the modern function of CAMAG ATS 4, which
is called “nozzle heating” was used. Four different volumes
of compounding preparation’s sample were applied onto
the plate: 10.0 pL, 20.0 pL, 35.0 uL and 40.0 pL and results
were compared. The obtained zones of fingerprints of different
volumes after the usage of “nozzle heating” had wrong shapes
and tails, thus results were considered as not appropriate.

Hence, the next step of sample preparation develop-
ment included comparison of different solvents: methanol,
butanol, toluene and different application volumes of each
solvent: 5 pL, 10 pL, 15 pL. The plate after derivatization
with Anisaldehyde-sulfuric acid reagent under the white light
with different sample preparation of oral solution has been
shown on the Fig. 1.

As we can see on the Fig. 1 the best results were
obtained with 5 uL of butanol solvent. With this solvent ses-
quiterpene carboxylic acids which are specific for Valerian
root and Valerian tincture are moved to compounding oral
solution and can be used as specific markers.

In final method the optional reference substances (hy-
droxyvalerenic acid, acetoxyvalerenic acid and/or mixture
of herbal tinctures, prepared from authentic raw materials)
and optional detection mode comparing to the method from
USP [8] can be used.

As we can see from the Table 2, according to the EPh
for identification of Leonurus cardiaca herb iridoid’s chro-
matographic profile is used; the reference substances
naphtol yellow and catalpol are not specific [7]. According
to the State Pharmacopoeia of Ukraine (SPhU) there are
two monographs: for Leonurus herb and Leonurus tincture
[9]. The same mobile phase and the same derivatization
reagent as in EPh are used in SPhU. But specific and cum-
bersome sample preparations in SPhU give the possibility
to determine not just the iridoids but also the flavonoids
profile with the usage of typical markers for flavonoids. The
conventional TLC plates are used in both methods from
SPhU and EPh, the relative humidity are not controlled.

As flavonoids are the specific components for Leonurus
cardiaca and could help to differentiate it from other ingre-
dients in oral solution [10], this class of substances were
chosen for identification of oral solution. As mobile phase
a typical system for flavonoids from EPh: ethyl acetate,
methyl ethyl ketone, formic acid, water (5:3:1:1) and typical
flavonoids’ markers (hypersoside, rutin) were used.

Development of sample preparation for flavonoids.
During development of HPTLC method for flavonoids
the same approach as for valerenic acids was used. The
application of different volumes of water solution with “noz-
Zle heating” function was considered as not appropriate.
The obtained zones of flavonoids fingerprints had wrong
shapes, tails, and change positions comparing to markers
in fingerprints of Motherwort herb and tincture that were
used as reference standards.

Thus, further development of sample preparation for
flavonoids included comparing of different solvents: metha-
nol, butanol, toluene and different application volumes of
each solvent: 5 uL, 10 L, 15 L (Fig. 2).

As we can see on the Fig. 2 the best results with
“clear” fingerprints on the plate after derivatization with
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NP/PEG reagent under the 366 nm were obtained with 5
uL of butanol solvent. With this solvent, flavonoids which
are specific for Motherwort herb and Motherwort tincture
are moved to compounding oral solution and can be used
as specific markers.

The final HPTLC methods for identification of herbal
ingredients in composition of oral solution are shown below.

Proposed High-Performance Thin-Layer Chromato-
graphic Identification Test

Preparations of sample solution

10 ml of compounding oral solution was evaporated
on rotor evaporator to dry residue (pressure under the 76
mbar, t = 50 °C). The dry residue was cooled and 2 ml of
butanol was added. The resultant was allowed to stand for
5-10 min and sonicated for 3 min. The supernatant was
used as test solution for HPTLC analysis.

Method A. Sesquiterpene carboxylic acids (vale-
renic acids)

Standard solution A. The reference standard solution of
valerenic acid was prepared at concentration of 0.25 mg/ml
in methanol, and then submitted for HPTLC analysis.

Standard solution B (optional). 1 ml of valerian tincture
and 1 ml of motherwort tincture was mixed thoroughly and
centrifuged for 5 min at 5000 rpm. The supernatant solution
was used for HPTLC analysis.

Mobile phase. Cyclohexane, ethyl acetate, acetic acid
(60:38:2).

Application volume. 5 pL of sample and standard
solutions.

Derivatization. The derivatization of plates was per-
formed through dipping (Speed: 5, time: 0) with Anisalde-
hyde-sulfuric acid reagent using CAMAG Chromatogram
Immersion Device and heated to 100 °C for 3 min on
the TLC plate heater. The plates were documented using
CAMAG Visualizer after derivatization under white light and
(optional) UV 366 nm with visionCATS software.

Acceptance criteria. Compare result with the reference
images. The fingerprint of the test solution is similar to that
of the sample of compounding preparation (Fig. 1, track 8).
Additional weak zones may be present.

After derivatization with Anisaldehyde-sulfuric acid
reagent under white light the test solution shows two major
violet zones in the center part of chromatogram: one zone
corresponding to valerenic acid and another zone below
it corresponding to acetoxyvalerenic acid (blue arrows),
between these two zones one or two violet zones of low
intensity; a minor violet zone corresponding to hydroxyvaler-
enic acid in the lower third of chromatogram.

Method B. Flavonoids

Standard solution A. The reference standard solutions
of rutin and hyperoside were prepared at methanol concen-
tration of 1.0 mg/ml, and then submitted for HPTLC analysis.

Standard solution B (optional). 1 ml of valerian tincture
and 1 ml of motherwort tincture was mixed thoroughly and
centrifuged for 5 min at 5000 rpm. The supernatant solution
was used for HPTLC analysis.

Mobile phase. Ethylacetate, methyl ethyl ketone, formic
acid, water (5:3:1:1).

Application volume. 5 L of sample and standard
solutions.

Derivatization. The derivatisation of plates was per-
formed through dipping (Speed: 5, time: 0) with Natural
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Fig. 1. Development of HPTLC method for identification of sesquiterpene carboxylic acids.
Developing solvent: cyclohexane, ethyl acetate, acetic acid (60:38:2); derivatization: anisaldehyde
reagent; detection: white light.

Tracks: 1 - valerenic acid, 5 pl; 2 - valerian tincture (1:10), 70 % alcohol, 5 pl; 3 — motherwort
tincture, (1:10), 70 % alcohol, 5 pl; 4 — mixture of valerian and motherwort tinctures, 5
ul; 5-13 — samples of compounding oral solution: 5-7 — solvent — methanol, 5, 10, 15 pl
respectively; 8-10 — solvent — butanol, 5, 10, 15 pl respectively; 11-13 — solvent - toluene, 5, 10,
15 pl respectively.

10 11

12 13

Fig. 2. Development of HPTLC method for identification of flavonoids. Developing solvent:
ethylacetate, methyl ethyl ketone, formic acid, water (5:3:1:1); derivatization: NP/PEG; detection:
366 nm.

Tracks: 1 - rutin, hyperoside, 5 ul; 2 — valerian tincture (1:10), 70 % alcohol, 5 ul; 3 -
motherwort tincture, (1:10), 70 % alcohol, 5 ul; 4 — mixture of valerian and motherwort tinctures,
5 pl; 5-13 — samples of compounding oral solution: 5-7 — solvent—methanoal, 5, 10, 15 pl respectively;
8-10-solvent - butanol, 5, 10, 15 ul respectively; 11-13 — solvent - toluene, 5, 10, 15 pl respectively.

Products/Polyethylene glycol (NP/PEG) using CAMAG
Chromatogram Immersion Device. The plate is heated at
100 °C for 3 min on the TLC plate heater, then immersed
while still hot in 5 g/L solution of diphenylboric acid ami-
noethyl ester in ethyl acetate, dried in a stream of cold
air, then dipped in 50 g/L solution of macrogol 400 in
methylene chloride. The plates were documented using
CAMAG Visualizer after derivatization under UV 366 nm
with visionCATS software.

Acceptance criteria. Compare result with reference
images. The fingerprint of the test solution is similar to that
of the sample of compounding preparation (Fig. 2, track 8).
Additional weak zones may be present.

AfterderivatizationwithNP/PEGreagentunder UV 366 nm
the test solution shows orange fluorescent zone (red arrow)
corresponding to reference substance rutin in the low third
of chromatogram; four blue fluorescent zones (white ar-
rows) — two in the center part of chromatogram one above,
other below the zone corresponding to reference substance
hyperoside; one in the upper part of chromatogram close to
the front position; another in the lower third of chromatogram
below the zone corresponding to rutin.
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Bonpocbl papmaumu

Conclusions

As aresult two simple, specific and reproducible HPTLC
identification methods of herbal ingredients of compounded
oral solution were developed. For this purpose the choice
of specific groups of bioactive substances/markers of oral
solution has been done (valerenic acids and flavonoids),
sample and standards preparations have been developed,
chromatographic conditions have been chosen, acceptance
criteria have been proposed, reference images of chromato-
gram have been shown. The developed HPTLC methods
could be used for chemical stability study of compounding
preparation to determine storage conditions and shelf-life
of the oral solution.
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MpoctarnaHAMHM - YHiBepcaAbHi 6ioperyaaTopu B opraHiami AOAUHM
(orasip, aiTepatyph)

0. B. TumoLuyk, . C. Aembpuk, 3. P. Kouepra

ABH3 «IBaHO-®paHKiBCbKMI HALiOHaAbHWUI MEAUYHWUI YHIBepCHUTET, YKpaiHa

OcTaHHiIM YacoM HayKOBLSIMM Pi3HUX rany3eit NpuainaeTbea BennyeaHa yeara npobnemi npoctarnaHavHiB. KatouoBi croBa:
MeTa po60TH — Ha OCHOBI aHanidy JaHWX BITYM3HSHOI Ta 3aKOPAOHHOI MiTepaTypy BUBYWTK Ta CUCTEMATU3YBATY OCHOBHI 22?2;2:\;“ ﬁMHM'
NWUTaHHs CTPYKTYpW, BionorivHoi Aii, MeTaboniaMmy npocTarnaHAMHIB B OpraHiaMi MoAuHU Ta 3aCTOCYBaHHS iXHiX aHanoris y LLI/IKAOKCVII’éHyasa
apmaliji. 7
(apway LMTONPOTEKLLA,

MpocTarnaHguHu — BionoriYHO aKTMBHI pe4OBUHY, BN3bKi 3a CBOEI A€o [0 FOPMOHIB, ane, Ha BigMiHy Bif FOPMOHIB, CMH-  3ananeHHA.
Te3yloTbCs HE B EHAOKPUHHUX 3amno3ax, a Y KIiTUHaX Pi3HWUX TKaHWH opraHiamy. MNpoctarnaHanin sk yHIBepcarnbHi KNiTUHHI

Me,q_iaTopM MOLUMPEHi B OPraHiaMi, CUHTE3y0TbCA B MiHimanbr_MX Kianoc_Tﬂx NpakTU4HO B YCiX TKaHWHaX, MatoTb aK micLeBun, 3anopissKui

TaK i CUCTEMHUI BMNMB. [Ins KOXHOTO NPOCTarMaHAMHY € CBIl OpraH-MillieHb. 3a XiMiYHOK GYA0BOK — HEBENMKI MONEKYNN,  yienwunmit

LU0 HanexaTtb 40 EMKO3aHOIAIB — rpyni XXMPONOAIOHUX peYoBUH (Ninigie). 3anexHo Big XiMiYHOT CTPYKTYpU NpoCTarnaHaMHA — xypan. - 2018. -
noginsitotbes Ha cepii (A, B, C, D, E, F, G, H, | Ta J) Ta Tpu rpynu (1-3); isomepw Tvny F nosHavatoTbes fogatkoBo Gyksamm o T- 20, Ne 1(106). -
Ta B. MpocTarnaHamH1 BONoAioTh Haa3BIYalHO LNPOKM CNIEKTPOM (i3ionoriuHIX eqeKTiB | Hanexarb 10 HalakTueHiumx - 121-127
GioreHHUX PEYOBMH, LLIO BUKOHYOTb B OpraHiami Tpy OCHOBHI (OYHKLIT: NiATPUMYBanbHY, MONEKynspHy, MeaiaTopHy. binbwicts  po:
npocTarnaHAuHiB B3aEMOZIIOTb 3i CneumdiYHnMK peLienTopamy LyTonnasmMatuyHnx MembpaH, ane Aeski npocTarnaHanin — 10.14739/2310-1210.
(rpyna A) MOXyYTb AiSITU HEpeLLenTopHO. 3anac nNpocTarnaHAMHIB B OpraHia3Mi BiACYTHiIlA, TXHIN XUTTEBUI LIMKI KOPOTKUIA, BoHM 20181122129
LIBMAKO YTBOPIOKOTLCS Y BIANOBIAbL HA BMMB GIONOrYHMX CTUMYMATOPIB, NPOSBNAIOTL CBOI Ait0 B HAA3BNYANHO MI3EPHUX  E.mail:
KiNbKOCTSIX | LUBMAKO iHAKTUBYIOTBCS, NOTPANMAYM Y KPOB. Y 3B'A3KY 3 HaA3BMYaNHO LUIBMAKM PO3MaZoM B OPraHi3Mi Npo-  irunka80@ukr.net
cTarnaHamnHu AitoTh 3ae6inbLuoro nobnumay micus ixHboi cekpeLii. Mpenapati npocTarnaHamHIB Ta iXHIX NOXigHWX BUKOPUCTO-

BYIOTb B €KCNEPUMEHTASbHIN | KIiHIYHIA MeauUMHI AN nepepyBaHHs BariTHOCTI Ta CTUMYMSLLIT NONOroBoi AisnbHOCTI, Tepanii

BMPa3ky LLNYHKa, BpoHXianbHOi acTMu, AesiknX CepLIEBO-CYANHHIX 3aXBOPIOBaHb, BPOKEHUX Baf, CepLisi B HOBOHAPOIKEHNIX,

rraykoMu, aTepoCKeposy, PEBMaTUYHUX, HEBPOIONYHUX 3aXBOPIOBaHb, Y pasi XBOPOOY HUPOK, LlyKPOBOTO AiabeTy, Kopekuii

remocTasy, K aHTUKOarynsHTV Npu onepawisx 3i LUTY4YHUM KPOBOOBIrOM, @ TakoX Npum remogianisi.

BucHoBku. MpocTarnaHaynHy — HanakTUBHILLI yHIBEpcanbHi BioreHHi pe4oBWHM B OpraHiami MIOAVHN 3 HAA3BUYAHO LUMPOKAM
CNeKTPOM pi3ionoriyHmx echekTi. BoHW MatoTb SK MiCLEBWIA, TaK | CUCTEMHUIA BMIIUB, peanisyroTb CBOH Ait0 Pi3HOMAHITHAMM
LUnSIXamK, iXHi peLenTopy MICTATLCS NPaKTUYHO B YCiX OpraHax OpraHiamy, 4ns KOXXHOro NpOoCTarnaHAvHYy € CBili OpraH-MiLLeHb.
Yepes BigaHaveHi BNAaCTMBOCTI NPOCTarNaHAvHM WUPOKO 3aCTOCOBYKOTLCA B MEAMLMHI, hapmalyii. He3saxatoum Ha akTBHI
[OCTIIKEHHS B LIbOMY Hanpsimi, B HAYKOBLIB 3anuiiaeTbes B6arato nuTaHb LWOA0 MexaHiaMiB Aiji, yHKUi npocTarnaHamHiB
Ta IXHiX aHanoriB B OpraHiami MoauHu.

MpocTarnaHAMHbI - YHUBEPCaAbHbIe 6uopery/\ﬂ'ropb| B OpraHu3Me yenoBeKa Kntouesble crosa:
npocTarAaHAMHI,

(0630p AuTepatypbl) STHOSaHONLL

0. B. Tumowuyk, U. C. Aembpuk, 3. P. Kouepra LMKAOOKCHTEHA3,
LMTONPOTEKLMA,

B nocnenHee Bpems y4eHbIMM pasHbIX OTpacren yaenseTcs orpoMHoOe BHUMaHWe npobneme npoctarnaHayHoB. BOCMaNEHMe.

Lienb pa6oTbl — Ha OCHOBe aHan13a faHHbIX OTE4YeCTBEHHO W 3apyBexHoi NUTepaTypbl U3y4nTb U CUCTEMATU3NPOBAaTb
OCHOBHbIE BOMPOChI CTPYKTYPbI, BUOMOIMYECKOro AENCTBUS, METabonnama npocTariaHayHOB B OpraHaMe YerioBeka 1 npu-  3anopokckuii

MEAULIMHCKUN
MEHEHME WX aHanoroB B (hapmaLuu. ypHan. - 2018, -

MpocTarnaHamHbl — 6UONOrMYecKkn akTUBHbIE BeLLECTBa, Onn3kMe No CBOEMY AEWCTBUIO K TOPMOHAM, HO, B OTnnyme oT  T.20, Ne 1(106). -
FOPMOHOB, OHI CUHTE3MPYIOTCS HE B 3HIOKPUHHBIX Xenesax, a B KreTkax pasnuuHbIX TkaHeit opraHuama. MpoctarnaHanuel G- 121-127
KaK yH1BepcasbHble KNETOYHbIE MeanaTopbl LUMPOKO pacnpocTpaHeHb! B OpraHn3me, CUHTE3NPYIOTCS B MUHUMATIbHBIX KOMu-

YecTBax NPaKTUYECKN BO BCEX TKAHSX, MMEIOT Kak MECTHOE, TaK 1 CUCTEMHOE BO3aencTBre. [Ans Kaxaoro npocrarnaHavHa

CyLLECTBYET CBOW OpraH-MULLEHb. 10 XMMUYECKOMY CTPOEHMIO OHU — HeBOMbLUME MOMEKyIbl, OTHOCALLMXCS K 3MKO3aHOU-

Zam — rpynne uponofobHbIX BELLECTB (TMNMA0B). B 3aBUCMMOCTY OT XMMWYECKOW CTPYKTYpbI NpocTarnaHamnHbl AensTes

Ha cepum (A, B, C, D, E, F, G, H, | n J) n Tpu rpynnbl (1-3); usomepsl Tvna F 0603Ha4atoTcst JONONHATENBHO GykBamm o

1 B. MpocTarnaHanHbl 06nagaloT YpesBblYanHO LLMPOKUM CNEKTPOM (M3MOoNorniecknx achdekToB, OTHOCATCS K CaMbIM

aKTVBHbIM OMOreHHbIX BELLLECTBAM, BbIMNOMHAIOT B OpraHn3Me Tpu OCHOBHbIE (DYHKLMMW: NOAAEPKMBALOLLYIO, MONEKYMSIPHYHO,
MeanaTopHyto. BomnbLIMHCTBO NpoCTarnaHAMHOB B3aUMOLEVCTBYIOT CO CrieLmbnieckMMI peLenTopamm LIMToNNasmMaTnieckux

MeMOpaH, 0AHaKO HEKOTOpbIE NpocTarnaHauHbl (rpynna A) MoryT AeiiCTBOBaTb HEPELIENTOpHO. 3anac npocTarnaHaMHOB B

OpraHun3me OTCYTCTBYET, XU3HEHHbIN LIMKI UX KOPOTKWIA, OHW BbICTPO 0OpasyroTCcs B OTBET Ha BO3AENCTBIE B1oNornyeckmx
CTUMYNATOPOB, NPOSIBNSKOT CBOE AENCTBIE B YPE3BLIYANHO CKYAHbLIX KONMYECTBaX M BbICTPO MHAKTUBMPYIOTCS, nonagast B

KpoBb. B €Bs13M € Ype3BbIvaiiHoO GbICTPLIM pacnafgoM B OpraHname npocTarnaHanHbI AECTBYHOT B OCHOBHOM BOIN3M MECTa UX

cekpeumn. [Mpenapatbl NpocTarnaHaMHOB ¥ UX NPOU3BOAHBIX UCTIONb3YHOT B 9KCNEPUMEHTABLHOM W KIMHUYECKON MeaNLMHE

ans npepbiBaHns 6epeMeHHOCTM N CTUMYMSILMU POJOBOM AEATENbHOCTM, Tepanun 3Bkl Xenyaka, OpoHXMansHoM acTMbl,

HEKOTOPbIX CEPAEYHO-COCYANCTBIX 3ab0NeBaHNIA, BPOXAEHHBIX MOPOKOB CepALia y HOBOPOXAEHHbIX, [MayKOMbl, aTepoCKIe-

po3a, peBMaTUYecKkuX, HeBpOIornyeckux 3aboneeanuin, 6onesHsx novek, caxapHom auabere, kKOppekLmMn remocTasa, kak
AHTVKOAryNsiHTbI NPY ONEpaLysX C UCKYCCTBEHHbIM KPOBOOOPALLEHUEM, @ TaKKe NpU reMoauanmse.
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BbiBoapl. [pocTarnaHayHbl — camble akTUBHbIE YHUBEPCASbHbIE B1OreHHbIE BELLECTBA B OPraHN3Me YeroBeka C Ype3Bblyaii-
HO LUMPOKMM CMeKTPOM ¢pramnoriornyeckmx adcektoB. OHM UMEIOT Kak MECTHOE, TaK 1 CUCTEMHOE BO3AECTBUE, peanuayot
CBOE [e/CTBME PasnMyHbIMU NYTSIMU, UX PELIENTOpbI COAepXKaTcsl NPaKTUYeCKW BO BCEX OpraHax opraHu3ma, Ans Kaxaoro
npocTarnaHamHa CyLLecTBYeT CBOW OpraH-MULLEHb. Yka3aHHble CBOMCTBA MpOCTarnaHAMHOB OTPaXaloTCsl B UX LUMPOKOM
NPUMEHEHNN B MeanLmHe 1 chapMaLmn. HecMoTpst Ha akTUBHbIE UCCENOoBaHUs B JaHHOM HaMpaBIEHNM, Y YYEeHbIX OCTAeTCs
MHOTO BOMPOCOB OTHOCUTENBHO MEXaHU3MOB AeNCTBMS!, (hyHKLMIA NPOCTarMaHAMHOB W VX aHaroroB B OpraH13Me YeroBeka.

Prostaglandins - universal biological regulators in the human body (literature review)

0. V. Tymoshchuk, I. S. Lembryk, Z. R. Kocherga
Recently, researchers of different industries pay great attention to the problem of prostaglandins.

Objective: to study and systematize the basic questions of structure, biological action and metabolism of prostaglandins in
the human body and using their analogues in pharmacy through the domestic and foreign literature data analysis.

Prostaglandins — biologically active substances which are similar in effect to hormones, but are synthesized in cells of different
tissues. Prostaglandins as universal cellular mediators are widely distributed in the body, synthesized in small amounts in
almost all tissues, have both local and systemic effects. For each prostaglandin there is a target organ. On chemical structure
they are small molecules related to eicosanoids — a group of fat-like substances (lipids). Depending on the chemical structure
prostaglandins are divided into series (A, B, C, D, E, F, G, H, | and J) and three groups (1-3); type F isomers are to be indicated
by additional letters a and . Prostaglandins have an extremely wide range of physiological effects in the body and have
three main functions: supporting, molecular, neurotransmitter. Most prostaglandins interact with specific receptors of plasma
membranes, but some prostaglandins (group A) can act without receptors. There is no stock of prostaglandins in the body, their
life cycle is short, and they are quickly produced in response to biological stimulants exposure, have their effect in extremely
small quantity and are rapidly inactivated in the bloodstream. Due to the extremely rapid breakdown of prostaglandins in the
body they work near their place of secretion. Preparations of prostaglandins and their derivatives are used in experimental and
clinical medicine for abortion and induction of labor, treatment of stomach ulcers, asthma, certain heart diseases, congenital
heart defects in newborns, glaucoma, atherosclerosis, rheumatic and neurological diseases, kidney diseases, diabetes
mellitus, and hemostasis correction as anticoagulants during surgery with extracorporeal circulation, as well as hemodialysis.

Conclusions. Prostaglandins are the most active universal nutrients in the human body with an extremely wide range of
physiological effects. They have both local and systemic effects, act via various ways, their receptors are present in almost
all organs of the human body, and each prostaglandin has a target organ. These properties of prostaglandins appear in their
wide use in medicine and pharmacy. Despite intensive research in this field, the scientists have still a lot of questions about
the mechanisms of action, prostaglandins and their analogues role in human organism.

LLIBnake 3pocTaHHs rocTpoi Ta XPOHIYHOI naTonorii pisHnX
OpraHiB i CUCTEM € Y HE HAMBAKIUBILLIO MEANKO-CoLlianb-
HO NPOBNEMOLO OCTaHHIX AECATUNITL Y BCLOMY CBITi. ToMy
aKTyarnbHUM € MOLLUYK HOBWX, PI3HOCTIPSMOBAHWX, NpoTe
€(EKTUBHMX LUNSAXIB BUPILLEHHS LIbOrO MUTaHHS.

Y Takomy acnekTi BENKWiA HayKOBWI IHTEPEC SBNSOTH
coboto npoctarnanamHu (PG). Maitke NiBCTONITTS MUHYO 3
TOrO Yacy, Konv 3'aBuUnvCh NepLui nybnikavii npo CTpykTypy
Ta i3ioNorivHy aKTUBHICTb LIMX PEYOBUH, OAHAK BUBYEHHS!
npouecis PG-peLenTopHOi B3aemogii Ta pO3yMiHHS iXHbOT
poni B BionoriyHux npouecax € HaabaHHAM OCTaHHbOrO
Aecatunitra XX ctopivus [6].

BenunyesHa yBara go npobnemu PG ximikig, chisiono-
ris, Bioximikie, hapmakonoris, kniHiuucTie, GesnepeyHo,
MOB’s3aHa 3 BIMCOKOO 6I0NOMYHOIO aKTUBHICTHO LiyX CMIOIYK,
XHBOI0 MPSIMOIO YK OMOCEPEAKOBAHOK Y4acTto B baraTbox
cpisionoriyHmx npouecax.

MeTta po6otu

Ha nigcrasi aHanidy AaHWX BITYM3HSHOT Ta 3aKOPLOHHOI
niTepaTypu BUBYUTW 1 CUCTEMATU3YBATU OCHOBHI MUTAHHS
CTPyKTYpw, GionorivHoi aii, dyHKUiA, MeTaboniamy npo-
cTarnaHanHiB B OpraHiami NIOANHN Ta 3aCTOCYBaHHS iXHIX
aHanoris y chapmadii.

Iemopisi sidkpumms. BnepLue bionoriyHa gis PG onuca-
Ha B 30-x pokax XX CTOMITTA WBEACHKAM YYEHUM YNbhom
¢hoH Einepom (U. Euler), sikuit BUSIBUB iX B eKCTpaKTax i3
npocTaTy (3BiACK 1 Ha3Ba LMX CNOMyK, OCKIMbKY CriovaTky

BBaX@nu, Lo PG BUPobNsitoTLCA Tinbky B NEPeaMiXypoBilt
3anosi). Y 1960 pouj PG BnepLue 6ynu BugineHi B Yuctomy
KpucTaniyHomy BurnsaAi yyHem Ennepa, LuBeacbkuM XiMi-
kom CyHe Beprctpemom (S. Bergstrem) i3 3amMopoxeHmx
BE3WKYNSPHMX 3arno3 GapaHiB Ta ixHbOI CiM'SHOI piguHu.
BukopurcToBYIOUM HOBITHI aHaniTU4HI MeToau, bepretpem 3i
cniBpobiTHykamu B 1962 poLi BCTAHOBMIM XiMiYHY CTPYKTYPY
[BOX CrOMyK, Lo Oynu BusHadeHi sk PGE ta PGF. MepLunii
i3 HAX Nerko Bgansecs i3 cymilui ecipom (Ether), apyrumn —
Tak 3BaH1M pocchatHim ydpepom (Fosfate). MepLui Gykau
LMX LWBEACHKMX Ha3B i Oynn BpaxoBaHi B TepmiHonorii PG.
[HWwwn weencsbkuii B4eHni, b. CamyenscoH (B. Samuelson),
BigKkpyB GioXiMiYHi MexaHi3mMu iXHbOro cuHTe3y Ta MeTabo-
niamy. Y 1970 poui A. Robert et al. B excnepmeHTi BCTaHo-
BUMM 3axMcHY ponb PG Lwoao cnnaoBoi 060MOHKM LUMyHKa
(COLL) 3a BNnMBY pi3HOMAHITHUX TOKCUYHUX PEYOBUH, LLIO
He 3anexana Big kucrnotonpoaykuii. Lig snactueicte PG,
KOTpi € HanaKTVBHiLMMKM MegiaTopamu 3axucty COLL Big
arpecuBHUX YWMHHUKIB, Byna Ha3saHa uuTonpoTekLieto. Y
1971 poui aHrnincbkuiA gocnigHk k. BenH nosigomms, Wwo
acrnipuH i 6rmabkuiA 4O HBOTO 3@ CTPYKTYPOHD iHAOMETALWH
6rnokytotb cuHTe3 PG. OueBnaHO, mpoTusananbHa Ta xa-
PO3HYDKYBasbHa Aist LKX NikyBarnbHUX 3aCo6iB BU3HAYAETHCA
came npurHiveHHsam cuntesy PG [19].

HWHI HaykoBLi BBaXaKOTb, LLO Li COMYKK BidirparTh
MPOBIAHY PoMb K y 3ananbHWX npouecax, Tak i B Nignomi
Temneparypy Tina. Ha BU3HaHHs! B&XXNMBOCTI LIMX BiZKPUTTIB
BeitH, Beprctpem i CamyenbcoH otpumanu B 1982 poui
Hobeniscbky npemito 3 gisionorii Ta MeanumHu.
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bydosa, cuHme3 ma HoMeHKnamypa npocmaanaH-
OuHie. PG — GionoriyHo akTuBHI peyvoBuHU, Brn3bki 3a
CBOEI0 Ai€t0 4O FOPMOHIB, ane, Ha BiAMiHY Bi FOPMOHIB,
CUHTE3YITLCS HE B EHAOKPUHHUX 3aro3ax, a y KIiTuHax
Pi3HNX TKaHUH opraHiamy. PG sik yHiBepcanbHi KNiTUHHI
MegiaTopy LLIMPOKO MOLUMPEHI B OPraHiaMi, CUHTE3YI0TbCS B
MiHIManbHVX KiNnbKOCTSIX MPaKTUYHO B YCiX TKaHUHaX (Mai-
xe 1 mr/goby), 3okpema it y CTiHKax KPOBOHOCHUX CYAWH,
MaKTb SIK MICLIEBUIA, TaK i CUCTEMHWIA BNMB. NS KOXHOrO
npocTarnaHanHy € CBill OpraH-milleHb.

3a ximiyHoto BygoBoto PG — HeBenuki monekynu,
L0 HanexaTb [0 EMKO3aHOIAIB — rpyni XuponoaibHux
peyoBuH (ninigis). [o wiei rpynu Hanexatb TakoX Crony-
ki1 3 NOAIGHOK0 XiMIYHOK CTPYKTYPOKO — NENKOTPIEHH, LLO
BiZirpaloTb ponb y 3amanbHUX NpoLecax Ta anepriyHmnx
peakuisix, i TpombokcaHu, ski 6epyTb yyacTb y 3ropTaHHi
KpOBI. YCi e/ik03aHOiaN YTBOPIKTLCA i3 3aranbHOr0 no-
nepegHvka — apaxiZOHOBOI KACMOTH, WO HaNexuTb A0
Knacy HEeHaCWMYEHMX XUPHUX KWUCIOT Ta YTBOPHETLCS 3
¢hocchoninigis MembpaH KNiTUH Nig BNAMBOM (DEPMEHTY —
¢ocponinasm A2. Lie — kntovoBa peakLis B YTBOPEHHI
npocTarnaHauHie. BctaHoBneHo, wo barato peyvoBuH,
K CTUMYMIOTb CUHTE3 MPOCTarnaHAvHIB, 34INCHIOITb
Hacamnepes CTUMYIIOHUMIA BMIUB HA aKTUBHICTb LibOro
thepmeHTy. [ins akTvBaLii #oro HeoOXigHi ioHM kanbLito Ta
U-AM®, wo BuknMkaoTb GochopunioBaHHS HEPMEHTY.
®oconinasa A2 3HaxoANUTLCS B Mi30COMax, TOMY YCi
BMIIMBY, IO MPU3BOASATb OO YLIKOMKEHHS Mi30COM, BU-
KrnuKaroTb BUXiA docconinasu A2 3 ni3ocoMm i NiaBULLYHOTb
MOXITUBICTb YTBOPEHHS apaxidOHOBOI KUCMOTK, 3 AKOT
YTBOPIOKOTLCA YoTMpKW rpynn PG: nemnkoTpieHn, BnacHe
PG, TpombokcaHu Ta npocTauukniHu. JleikoTpieHn yTeo-
ptotoTbCS Mif BNAMBOM (PepMeHTY NiNOOKCUreHasm, iHLui
Tpu rpynn PG — 3 apaxigoHoBOI KUCTOTY Nif BNIMBOM hep-
MEHTY umknookeureHasu (LJOIN), abo npocTarnaHanHeuH-
TeTasu, WO NEPETBOPIOE apaxiZOHOBY KUCIIOTY CroYaTKy
8 PGG,, a itoro —y PGH,, iki € eHnonepokcuaamm PG. €
ABa ocHoBHi nigknacw LIOT™: LLO-1 (cTpykTypHa) nocTiinHo
NPUCYTHA B GINbLUIOCTI TKAHWH, @ ApYrvii i30hepPMEHT —
LIOr-2 (iHpykoBaHa) akTUBYETLCS Mid Yac 3ananeHHs.
Hapani Wwnsxu cuHTe3y posxoaaTbCs: 3 eHgonepokeuaa
PGH, nin Bnnuneom TpoMGOKCAHCMHTETA3M YTBOPIOKOTHCS
TpombOoKCaHu, Nig BNAMBOM (PEePMEHTY MpOCTaLMKAiH-
CWHTETa3n — MPoCTaLMKMiHM, a nig BNIMBOM (EPMEHTY
npocTarnaHanHeuHTeTasn yreopiooTeest PG tuny PGE
PGE,, PGF, taPGD, [11,19]. IO, 10 BUKNKa€ yTBOPEH-
Hs1 PG, npocTauukniHie i TpomGoKcaHiB, MOXe 3MiHtoBaTH
CBOIO aKTWBHICTb Nif, BNIIMBOM HW3KW (hakTopiB. 30kpema,
HeCTepoifHi NpoTu3anasbHi PeYOBUHU TUMY acnipuHy,
iHOOMETaLUWHY BUKNUKaOTb Grokagy akTUBHOCTI LIbOro
hepMeHTY, a 0TXe, CNPUSIIOTL 3HKEHHO cnHTe3y PG. Lie
NEXMTb B OCHOBI iIXHbOI NpoTM3ananbHoi gii [2,8]. LLOr-1
€KCMPECYETbCS Ha HU3bKOMY piBHi, 6epe yyacTb y 3a6e3-
MeyYeHHi LTONPOTEKTOPHIX NPOLIECIB Y CrIM30Bil 060MOHL
OpraHiB TPaBMNEHHS, PEryntoe ii LiNiCHICTb, KOHTPOMIOE BU-
poOnEeHHs MpocTarnaHamnHiB, PyHKLit0 TPOMOOLWTIB i HUp-
KOBUIA KpOBOOOIr, Toai sik ekcnpecist LIOM-2 3pebinbluoro
3pOCTae Npy 3ananeHHi, KaHLeporeHesi Mg Aiet LUTOKIHIB,
¢hakTopiB pocTy, 6akTepianbHux nonicaxapuais [5,8,22].

Monekynu PG cknagatotbes 3 20 aTomiB ByrmneLto, Lo
YTBOPIOKTb MATUYNEHHE KiNbLie 3 NPUESHAHUMU A0 HBOTO
[BOMaA NaHLoraMmy — 3 CeMy Ta BOCbMM aToMIB BYrTeLto.
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3anexHo BiA XiMiYHOI CTPYKTYpW LmMx naHuoria, PG Ha-
nexartb 10 Tiei um iHwoi cepii (A, B, C, D, E, F, G, H, I Ta
J). Y koxHy cepito BxogsTh Kinbka PG, L0 Biapi3HAKOTLCA
PO3MILLEHHAM aTOMIB i XiMiYHUX 3B'SA3KiB Y OOKOBMX NaH-
Ltorax. 3a KinbkicTio noagiHUX 38’A3kiB PG noginatotbes
Ha TpW rpynu, KOTPi No3HavatoTbes iHgekcamn 1, 2 Ta 3.
I3omepyn PG tuny F nosHavatotbcs 4oaaTkoBo bykBamu o
Ta B, WO BKa3yTb Ha KOHGirypaLito rigpoKCUbHOI rpynn
npw ges’aTomy atomi Byrneuo C9.

QyHKuji mpocmaenaHAuHie 8 opaaHiami. TuTaHHs disi-
onorivHux ecekTis PG B opraHiami niognHn foci Bigkpute,
B HAYKOBII NiTepaTypi 3'ABNSOTLCS HOBI AaHi NPO PYHKLT
umux cnonyk. Ha sigmiHy Big knacuyHux ropmoHis PG Bo-
NOAiKTb HAA3BMYANHO LUMPOKMM CMEKTPOM (i3ionoriYHNX
ebekTiB, HanexaTb 40 HaNaKTUBHILLKX GiOreHHNX PEYOBMH,
LLIO BUKOHYHOTb B OPraHiaMi Tp1 OCHOBHI (hyHKLT: niaTpumy-
BanbHy, (MATPUMAHHS HOPMAsbHOTO PiBHS Gi3ionoriYHmX
i GioXiMiYHMX NPOLIECIB), MOMNEKYNSIPHY (3MiHa akTUBHOCTI
iHLWKX MEXaHi3MiB perynsiLii), MeaiaTopHy (MocepeaHnLTBO
BMMMBY HA KMiTUHW iHWMX BIONOMYHO aKTUBHNX PEYOBUH).
Haii6inbLu BuB4eHmMm Ha Lert vac € PGE,, PGE, Ta PGF, .
[o ocHoBHUX BionoriyHnx dyHKuin PG Hanexatb:

— BMAWB Ha CKOPOTUBY JiSNbHICT MaTKn — iXHE
BBEAEHHS! BUKNWKAE NepepuBaHHS BariTHOCTI Byab-sIKoro
TepMmiHy. Mg gieto PG nigBuLLyeTbCs TOHYC BEPXHBOIO Ce-
TMEHTa MaTKM, HWXKHI CErMEHT 3amnuLLaeTbCs HEaKTUBHUM.
BoHM MatoTb Ba3oannsATyBanbHUA eekT; NiaBULLYIOTb
MPOHMKHICTb CTIHKU CYOMWH; CMPUSIOTb HaAXOMKEHHIO 3
MaTepUHCLKOrO KPOBOTOKY B LLIMIAKY MaTKu HEUTPOINbHUX
rpaHynouuTiB Ta iHTepneinkiHy BOCbMOro TUMY; CpUSIIOTb
Aerpagauii LepBikanbHOro KonareHy; po3m'sKLIyHTb i
CNpUsAIOTb penakcavii LWWAKA MaTKu; NigBMLLYIOTb CKOpO-
YyBanbHy aKTMBHICTb MIOMETPILO; CNPUSIOTL MIABULLEHHIO
CUHTE3Y Ta piBHS OKCUTOLUMHY [4,23];

—nig Bnnveom PG BinbyBaeTbCs NpocyBaHHs SALIEKTI-
TWHW MaTKOBOH Tpy6oto [9,13];

— PG ranbmytoTb NpogyKLito NPOrecTepoHy B KOBTOMY
Tini;

— BaxnmBa ponb PG y MexaHi3aMi MeHCTpyarbHOi Kpo-
BOTEYI. BOHM NOCMNIOIOTL CKOPOYEHHSI MATKW, CrpUSIHOTh
BifLLIapyBaHHIO CrM30BOI 0BOMOHKM Ta BYaCHOMY Mpunu-
HEHHIO kpoBoTevi [9,13];

— MOPYLLEHHS CMHTE3Y Ta iHakTvBaLii PG € npuimnHoto
(pyHKLiOHaNbHOI anbroAMCMEHOPET, OCKINbKW NPU3BOANTD
[0 CMacTUYHNX CKOPOYEeHb MIOMETPIto Ta apTepion, Lo
BUKIMKaE Oinb ilwemiyHoro xapaktepy [13];

— PG BnnuBatoTh Ha pyXxnmMBICTb CNepmMaTo3oigis;

— BepyTb yyacTb y MiATPUML| rOMeocTasy opraHiamy;

— PG € KOMMNOHEHTOM CTPEC-NIMITYH4OI CUCTEMM, 3HN-
KYHOTb IHTEHCVBHICTb CTPEC-peakLii BHACMifOK 3MEHLLEHHS
YYTNWBOCTI OpraHiB 40 agpeHaniHy Ta HopagpeHasniHy,
6epyTb y4acTb y perynsiuji CUMnaT14H1X NpoLIeCis i po3rns-
[aK0TLCS SK BHYTPILLHBOKTITUHHI NOCEPEAHNKN MeAiaTOpPHNX
i rymoparnbHux Bnnmeis [5,10];

— BessanepeyHnm € Bnnus PG Ha rmagky Myckynarypy
Tpaxei, OPOHXIB, LLMYHKOBO-KULLKOBOIO TPAKTY, KDOBOHOC-
HUX CYaWH [7];

— PG € mepiatopamun 3ananeHHs, 3aebinbLioro B
noyaTKoBIi ¢asi iMyHHOI BignoBiZi (CNpWsOTL MiaBULLEH-
HIO MPOHWKHOCTI CTIHOK Kaninspis), 30aTHi NpurHivysaTu
hyHKLiFO NiMPOLMTIB, BOHM NOCUIOKTL 3anasbHy peakLito,
LLO BUKIIMKaHa onikamu Ta iHLWXMM NOLUKOMKEHHSIMM [6,7];
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—BepyTb y4acTb Y BUHWUKHEHHI anepriuHnx peakwin [19];

— PG 3ymoBniooTb MigBuLLEHHS TemnepaTypu Tina
BHACMiAOK 3MiHW «yCTAHOBKMY B LIEHTpaX Tepmoperynsuii;

— BepyTb yyacTb y BnnMBi Ha GonboBiI peenTopw,
BUSIBNAIOTb CEAATUBHY Ta TPAHKBINI3ytouy Aito;

— NiABULLYHOTb CTIMKICTb racTpofyoaeHanbHoi Crn3oBol
0BOIOHKM, 3MEHLLIYHOYM CEKPELLiI0 CONSHOI KUCTOTK, Nencu-
HY, 3HVXYHOUM KUCTIOTHICTb LLITYHKOBOTO COKY, 30iMbLUyH04M
KPOBOMOCTAYaHHA CNn30BOi 0OOMOHKM, CTUMYMIOKYM
cuHTe3 GikapOoHaTiB i cnuay, TM camum 3abesnevytoumn
umuTonpoTexuito [8];

— MOCUIMIOIOTb CKOPOYEHHS KULLIEYHWKA, LUMYHKA, CTH-
MynoKTh OMtoBaHHS Ta NpoHOC. Y TOHKiN kuwwi LIOM-1
ineHTUchikoBaHa B TY4YHMWX KIiTWHAX i KNiTHax BpyHHepoBmx
325103, MiKEHTEpanbHWX HeMpoHax cnneTiHb MelicHepa Ta
Ayepbaxa, rmagkom’a30BuUX KNITUHAX Ta apTepionax, Togi sk
LIOr-2 nokanisyetbcs B Kaninspax, BeHynax i 6asanbHux
rpaHynouuTax [5,6];

— PG ctumyniotoTb cekpeLito hepMeHTIB MigLLImyHKO-
BOK 325103010, 3anobiraloTb PO3BMTKY 3ananbHUX 3MiH Y
MiZLITYHKOBIN 3a5103i, NONINLLYIOTL ii KPOBONOCTaYaHHS [1];

— Yy HOBOHapomkeHunx PG peryniotoTh 3aKpuUTTS myno-
BVHHWX CYAMH Ta apTepianbHOi NpoToKy;

— BepyTb yyacTb y npouecax TPOMOOYTBOPEHHS;

— PG Bigirpatotb Baxnusy ponb y perynsii yHkuii
HVpOK. [1o HanBaxnMBILLUX peHoMeaynspHUX PG Hanexarb
PGE, Ta PGA, (Mefynin), 140 BAKNUKAKOTb NEpepoanoain
BHYTPILLIHLOHWMPKOBOIO KPOBOTOKY (MOCWMHOIOTB H0rO B KOp-
KOBOMY LLIapi Ta 3MEHLLYHOTb Y MO3KOBIl pe4oBuHi) [17,18];

— PG nigcuntotoTb BUAINEHHS iOHIB HaTPIlO i3 ceveto,
LU0 CNpUSIE BUBEAEHHIO 3 OpraHiaMy BOAM i1 €NEKTPONITiB;

— 3MIHIOIOTb TOHYC CYAWH, 3AINCHIOITH BMAVB Ha PiBEHb
apTepianbHOro TUCKY, NPOSIBISOYM aHTUMNINEPTEH3NBHY fto,
LLI0 peanizoBaHa Ha piBHi MiKpOLMPKYNSATOPHOrO pivnLa [6];

— PG matoTb 30aTHICTb nonepemkaTy Ta NikeiaoByBaTh
MOpPYLLEHHS CEPLIEBOTO PUTMY, MiABULLYBATY CUTY CEPLIEBUX
CKOPOYEHb;

— PG BnnuBatoTh Ha piHi 3ar03u BHYTPILLHBOI CekpeLi,
BBaXAK0Tb, LLI0 BOHW 3AaTHi ONOCEpEeKOBYBaTY Ta MOZYHO-
BaTW Ajt0 HU3KW FOPMOHIB Ha KIITUHU (NiKBIZYOTb 34aTHICTb
TOPMOHIB CTUMYITIOBATV PO3Naj XMpiB);

— NiABULLYIOTb 3BIiMbHEHHS 3 rinodida nioTeiHisyBanb-
HOro, comatoTponHoro, TupeotponHoro (TTI) i agpeHo-
KOPTMKOTPOMHOTO FOPMOHIB;

— 3MEHLYTb BUKWG agpeHaniHy 3 HagHWUPHUKIB,
BUKIMKaOTb 30iMbLUEHHS] BMICTY KOPTUKOCTEPOHY B ne-
pUdEPUYHIN KPOBI Ta HAQHWUPHUKAX NPU OJHOYACHOMY
3HVDKEHHI XONMecTepuHy Ta ackopbiHoBOI kucnotu. [is
PG Ha HagHWPHWKN 30IACHIOETLCA SIK NPSIMUM LLUNSIXOM,
TaK i ONocepeaKoBaHO (Yepe3 BNAMB Ha rinotanamyc Ta
rinogis);

-y wmTonogibHin 3anosi PG imMiTytoTb pisHOMaHITHi
6ionoriyHi ecpekt TTI. PGE cTuMynioloTb YyTBOPEHHS
KOMoigy, OKVCIEHHS FMIOKO3U, 3B'A3yBaHHS ogy 3 Binkom.
Tak camo K i TTT, PG 36inbLuytoTh y WUTONoAiGHiA 3anosi
BMicT LAM®, akTuBytouM ageHinatumknasm.

— PG 3patHi nopyLumuTu AnHamivHy piBHOBary akTus-
HOCTi NEPEKVNCHOrO OKVCEHHS NiMifiB Ta aHTUOKCUAAHTHOT
cucTeMM opranismy [6];

— PG € cunbHUMM NoKanbHUMK perynsTopamm KiituH-
HOTO IMYHITETY;

— Ui GionoriyHO aKTWBHI PEYOBMHW 3LaTHI BNNMBATK

Ha ninonia [1,24], a TakoX MatoTb 3HAYEHHS B PO3BUTKY
arepocknepo3y [14].

— ByBLUM MepiaTopamm 3ananeHHs y TKaHWHaX 04HOro
abnyka, PG MOXyTb NOCUNIOBaTK €KCyAATWBHI NpoLecu
Ta rinepemito, BUKINMKaTK CKOPOYEHHS CAiHKTEPaA 3iHWL.
Kpim TOro, 3MiHIOETLCS MPOHWKHICTL remaToodTanbMiYHOro
6ap’epa, Lo MOXe CnpuUsiTM PO3BUTKY HAbpPsKy MaKynu;

— Yy rOCTPOMy nepiofi KULLKOBUX iHCDEKLLii peecTpyeETb-
€S MigBuLLEeHHs piBHIB PG y KpOBi XBOpMX, LLO BiAMOBiAae
roCTpil (hasi cCMCTEMHOI 3anarnbHoi Bignosigi [3,6];

— € NoBigOMMeHHs Npo ponb PG B oHKoreHesi, ane Len
Hanpsm e BuByaeTbes [12,19);

— PO3BUTOK BaXKMX NATOMOMYHUX CTaHIB CYNpOBOAXY-
€TbCA NOPYLLEHHAM cuHTe3y PG.

Omxe, PG 3piiicHI0l0Tb CBIi BNIMB Ha BCi OpraHu Ta
CUCTEMW OpraHiamy NIOAVHW.

bBionoeiuHi echekmu okpemux npocmaznaHouHie. Bipo-
Mo Maixe 20 pisHux PG, 00 TOro X pisHi iXHi TUNK MOXYTb
[iFTU 9K CUHEPTiCTW Ym aHTaroHicTu [19].

3okpema, PGA, Bonogie NPOTUBIPYCHOK fli€l0 BXe Ha
paHHIX CTafisx 3anarbHOro NPoLecy, BUSBMSE NPOTUNYX-
MVHHWIA ePEKT, BNIIMBAE Ha KIITUHHUIA IMYHITET.

PGA, nocuritoe ¢harouuTos.

PGE, 3patHuii poscnabnatv rmafky myckynatypy
6poHxiB, 3anobirae TpPOMOOYTBOPEHHIO, 36inbLUye ep-
MEHTaTUBHWI, 3MEHLLYe HedbepMeHTaTUBHUI PiIGpUHONI3,
3anobirae poanagy xwvpis, BNIMBAE Ha PyHKLjto afeHinar-
LMKnaan — )epMeHTy-nocepeaHmka Mk ropMoHamn Ta
KMiTWHO, CTUMYITHOKOYM Ym NpurHivytoum ii [7]. Kpim Toro,
BiH € OCHOBHMM npocTarnaHauHoM, wo bepe yyacTb
y SBULLi LMTONpPOTEKLii. Hatenep TouHWUi mMexaHi3m i
LIMTONPOTEKTOPHUX NpOCTarnaHanHIB 3anuwaeTbes
HEBIAOMUM, ane Ans MOSICHEHHS LbOro fBULLA 3amnpo-
MOHOBaHI Taki MOXNWBI BapiaHTW: CTUMYMOYA bis LuX
PEYOBUH LLIOAO0 BUPODNEHHS LLINYHKOBOTO CRM3Y Ta CekpeLlii
GikapboHaTiB, 3HWKEHHS CeKpeLllii CONMsAHOI KUCNOTh Ta
MENcuHy, MOCUNEHHS MiKpOLMPKYNALii Ta 36inblweHHs
Cynb@rigpunbLHUX CNONYK Y CN30BIN 060MOHL LLNYHKA,
3HWXXEHHS 3BOPOTHOI AUY3ii BiNbHMX iOHIB BOAHO, MO-
CUNEHHS KNITUHHOI nponicbepaLlii NOBepXHEBUX KMITUH.
Mig yac pocnipxeHb 3'1COBaAHO, WO NpocTarnaHanHN He
30aTHi 3aXUCTUTW NMOBEPXHEBWIA LLAp eniTenito cnn3oBoi
060noHKK BiA Aii nogpasHuKa, Tinbku 3anobiratoTb yLLIKo-
[PKEHHIO MnBLWMX Wwapis yHacnigok ctumynauii mirpawii
KMITWH CrM30BOI 0OOMOHKM 3 HEMOLLKOMKEHMX AiNsSHOK [8].
Mpenapatn PGE, 3aCTOCOBYOTLCA Y BariTHUX i3 BpOHXi-
anbHoto actMoto [20]. Mpenapatn PGE, nepeLkoaxatoTs
3aKpUTTIO apTepianbHOi NPOTOKM B HOBOHAPOMXEHMUX,
3aCTOCOBYOTLCS TUMYACOBO 151 3a0€3Me4YeHHs KPOBOTOKY
B Hill NpW AYKTYC-3aNeXHNX BPOMKEHUX Badax cepus Ao
OMEepPaTVBHOTO JTiKyBaHHS.

PGE, 3HWXye CCTEMHI apTepianbHIA TUCK, PO3LUN-
pto€ OpIOHI CyanHy, MoninLuye MiKPOLMPKYMALi0 B Pi3HNX
opraHax, po3crabnse rmagky Myckynatypy OpoHxis, nigsu-
LLy€E aKTUBHICTb HEhepPMEHTATNBHOTO (DIBPUHONIZY, 3HIXKYE
Ta NpUBOAUTL A0 HOPMY MIABULLEHY BHACIAOK NaTomnoriy-
HOrO CTaHy arperaLito epuTpoLMTIB, MOMIMNLLYE OKCUreHaLlito
KPOBI, Ma€ rinepanreavBHi BNacTMBOCTI, NOMIMLLIYe MO3KOBMI
kpoBoOGir, 3anobirae NOpyLLEHHO Nam'siTi, 3HWXKYE NiNonia,
BIAHOBMIOE PEreHepaTMBHI NpoLiecy B Hupkax [1,15-18,24].
Tenep BCTaHOBNEHO, 1110 PGE, Mag 0CHOBHE 3HaueHHs fnst
3aXMCTY CI30BOI 060MOHKY LLIMYHKA, LU0 NiATBEPAKYETHCS
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1 HaWMMK BRacHWMK JocnimkeHHamu. [poctarnaHamHm
BUAINSIOTHCS TONOBHUMW, JOAATKOBUMM Ta NapieTanbHu-
Mu (0Bknafosumm) KriTuHamu. PGE, sabeaneuye 3axuct
Cnn30B0i 060MNOHKM TPABHOTO KaHany LUMSXOM 30iNbLUEHHS
ceKpeLlii cnu3y Ta rigpokapboHaTiB, a TakoX NPUrHIYEHHS
aKTWBHOCTI napieTanbHUX KNiTWH i, SK Hacnigok, — 3HW-
KEHHA NPOAYKLUiT xnopuctoBoaHesoi kucnotu. PGE, €
BaXIMBUM MezjiaTopoM Takux BionoriyHux gyHKLUii, sk
perymnioBaHHs IMyHHUX peakwii, penpoayKTUBHOI yHKLii.
Y pasi sanansHoro npouecy PGE, 6epe yyacTb B ycix npo-
Liecax, Lo Npu3BOAATb 40 KMAaCUYHUX O3HaK 3anarneHHs:
MOYEPBOHIHHSA, HAbpsIK, Binb. MoYepBOHIHHA Ta Habpsik €
pesynsraToM 36iMbLUeHHs! KPOBOTOKY B 3anarbHiil TKaHWH
uyepes PGE,-onocepeskosaHe 36irbLUeHHs apTepianbHoi
annsaTauii Ta NigBMLLEHHS NPOHUKHOCTI MIKpOcyamH. binb
BuHIKae Bif Aii PGE,Ha nepudepnyHi CEHCOpHI HEMpOHN
Ta Ha LeHTparnbHi AinNsHKM B MeXax CrIMHHOTO Ta rofoBHOMO
mosky. PGE, Takox onocepeakoBye bpaamKiHiH-iHoyKoBaHy
HeponpoTeKL;to Mia vac HeliposananeHHs [19]. Kpim Toro,
Mae iMyHOMOaynoBarbHi BNACTUBOCTI Ta BNAWB Ha PiCT,
CTPYKTYPY KICTOK.

PGF,, ninsuilye apTepianbHuin TUCK, CKOPOYYe
Myckynatypy 6poHxie (bepe yyacTtb y po3BuTKy OGpOHXi-
anbHoi acTmu), 36inbluye (EPMEHTATUBHUI, 3MEHLLYE
HedhepMeHTaTVBHUIA (hiBPUHONI3, 3MEHLLYE KPOBOMMMH B
OpraHax, 3MeHLLYE HaCUYeHHS KPOBi KUCHEM, MOTEHLtoe
arperaLito TpoMGoLWTIB, MOTipLLYye MO3KOBMIA KpOBOOGIr [19].
PGF,, Binirpae Baxnusy porib y penpoayKTUBHIA (yHKLi
MOANHK, OBYNALi, MIOTEONi3i, CKOPOYEHHI IMagKux M'a3iB
MaTku. Takox BiH iCTOTHO BNAMBAE Ha yHKLL0 HUPOK, Mae
3HaYeHHs Npu AUCYHKLi Miokapaa, YepenHO-MO3KOBIN
TpaBMmi Ta 6onesi. Porib PGF,, npu rocTpomy Ta XpoHiYHoMy
3ananeHHsX BiKkpvuBae MOXIMBOCTI ANs PO3PO6KM HOBUX
npoTu3anansHux npenaparis [19].

PGI, € ogHuM i3 HailBaxnMBIlLMX NPOCTaHOIAiB,
AKUA PEryre romeoctas CepLeBO-CYANHHOI CUCTEMMU.
OCHOBHUM [IXEpErnom iXHbOrO CUHTE3Y € CYAWHHI KMITUHM
(eHooTenianbHi KNITUHK, KNITUHW IMaaKuX M'A3iB CyavH Ta
eHpoTeniansbHX KNiTuH-nonepeanukis). PGL, e noTyxHm
CyAMHOPO3LMPoBaNbHUM 3acobowm, iHribiTopom arperavii
TpombouuTiB, aaresii NenKoUnTiB, Mae aHTUMITOreHHY
aKTMBHICTb. Ha goaaTtok 4o cepLeBo-CyOMHHUX edekTiB,
PGl, € Baxnmeim meaiaTopom Habpsiky Ta Bonto, KOTPi
CYNpOBOMKYHOTb rocTpe 3ananenHs. PG, wemuako Bupo-
OnseTHCA MICNS NOLWIKOMKEHHS TKAHUH abo 3ananeHHs,
MPUCYTHIN Y BUCOKUX KOHLIEHTPALLSIX Y BOTHULL 3ananeHHs.
PGI,— HainoLMpeHiLLnii NPOCTaHOIf Y CMHOBIAMNbHIN PidWHi
npy apTpuTax; Mae BNAMB Ha iMyHHY BiAnoBidb i 3naTeH
npurkivysatk anepriyie sananexHs [19]. Mopap is PGE,
3abe3nevye UMTONPOTEKLi0 CrM30BOi 060MOHKM TPaBHOMO
TpaKTy BHacnigoK MiATPUMAHHS afeKBaTHOro KPoBOOGiry,
crabinizavji MeMOpaHmM Ty4YHWX KNITUH | Ni30COM, MPUTHIYEH-
HS YTBOPEHHS BibHUX pagvkanis i (hepMeHTiB.

PGD, — onuH 3 0CHOBHIX /K03aHOIfiB, LLIO CUHTE3Y-
€TbCS K B LIEHTparbHill HEPBOBIK CUCTEMI, TaK i B nepu-
(hepuyHMX TKaHWHaX, BUABNSE edheKTy Nig Yac 3ananbHuX
i romeocTaTUiHMUX peakuiin. Y ronosHomy mosky PGD,
6epe yyacTb y perynsuii CHy Ta iHWWX BUAIB AiANbHOCTI
LIeHTpasnbHOI HEPBOBOI CUCTEMM, BKITHOYAKOYM | CIPUAHAT-
T4 Bomto. ACOLIIOETECS 3 NpOTU3ananbHUMK edekTamm
iMyHOMOriYHOI BIAMOBIA Mig Yac 3ananbHUX Ta aTtoniYHUX
npoLieciB, 30kpeMa npu rineppeakTUBHOCTi BPOHXIB, GPOH-
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XianbHir actmi, aneprii. Kpim Toro, BBaxaeTses, wo PGD,
MOXe rpaTi MeBHy porb Y po3BUTKY atepockneposy [19].
Takox PGD, 3nateH nocuritosatit ninonia [24].

PG tunis A, J i D BusBNSI0T NPOTUBIPYCHY fito, KPiM
TOrO, € NOBIAOMMEHHS NPO iXHIO BIUCOKY MPOTUMYXIMHHY
AKTUBHICTb.

OpHak, BpaxoBytun Te, WO AocnimkeHHs PG npo-
JOBXYHOTHCS, LiNKOM NPUPOAHO, LLO Lie JAaneKo HE MOBHMIA
CMMCOK BionoriYHNX eEKTIB LX YHIKaNbHUX PEYOBUH.

Mexariamu dii. PG BUSIBNAOTb He TiNbKn OGHOCTOPOH-
Hii BNNMB, NepebyBatoum B TiCHiN Ta aKTUBHIN B3aeMOgii 3
iHWKXMK BioNOriYHO aKTUBHUMI PEYOBMHAMM, BOHW CaMi €
[PKepenom BnnuBy. Tak, ECTPOrEH! Ta OKCUTOLWMH NOCUIHO-
t0Tb Aito PG, NporecTepoH i NponakTuH MakTh ranbMiBHY
aKTUBHICTb. MMOTY)XHOK aHTUNPOCTarMaHAMHOBOK 3AaTHI-
CTIO BOMOAIIOTb HECTEPOIAHI NMpoTU3ananbHi npenapaty.
LIMM nosicHI0ETLCS iX NOLLKOAKYBAmNbHIA BB Ha CII30BY
06onoHKy LwnyHka [2,8].

MexaHismu ¢pisionorivHoi gii PG pisHoMaHiTHi Ta Bog-
HoYac MOSICHIOKTL YHIBEPCanbHICTb Al umx cnonyk. PG
B3aeMOZi0Tb 3i Cneun@iyHuMmM peLenTopami LmTonnas-
MaTnyHrx MembpaH (PG-peuenTtopw), WO NpU3BOaUTL A0
3MiHY (36iNbLLEHHS! UM 3MEHLLEHHS) KOHLIEHTpaLil BHYTPILL-
HBOKMITUHHUX LWKITIYHUX HYKEOTWB — BTOPUHHUX MECEH-
[KepiB i perynstopiB 06MiHy peqoBKH Ha CyOKMiTUHHOMY
piHi [19]. |aeHTUchikoBaHO 9 TWNiB NpoCTarnaHAMHOBYX
peLenTopiB, Lo noB'a3aHi 3 G-6inkamu. DP-1,2 — peven-
Topu PGD, 11 2 nigvnis; EP-1, 2, 3, 4 — peuentopu PGE,
1,2, 3, 4 nigvnis; FP — peuentop PGF, ; IP - peuenTtop
PGL,. PG maloTb 30aTHICTb NPOHUKATI Yepes MeMBpaHi
(BknOvaro4m rematoeHuedanivHui 6ap’ep) i 38’sa3yBarucs
3 BHYTPILUHbOKIITUHHAMK KOMMOHEHTaMM, BNMBaOYY,
Hanpuknag, Ha cuHte3 [HK. Jeski PG iHaykytoTb nepe-
HECEHHs! KaTiOHIB Yepe3 BionoriyHi MembpaHu, 3MiHKOKUM
TM camum doiionorivHui ctaH knitue [19]. Kpim Toro, aesiki
PG (rpyna A) MOXyTb AiSITY HEPELIENTOPHO LLASXOM 3MiHU
BHYTPILUHbOKNITUHHOT KOMNapTMeHTaniauii, perynsuii
€KCNpeCii reHiB i 38'A3yBaHHs 3 KMITUHHAMY Ginkamu, Lo
nepenbayae HasiBHICTb CUCTEM TPAHCMOPTY L€ CNOMyKu
3 MO3aKMITUHHOTO NMPOCTOPY Y KIITWHY, @ 3 LUTO30IM0 — Y
KniTuHHE sapo. OpHaK OOCTIMKEHHS LWOAO MexaHiamy Aii
PG TpuBatoTh, BBaXa€EThLCS, L0 HAsIBHI L A0CI HEBigoMi
Lnsixy GionoriyHoi il Lux cronyk.

3anac PG B opraHiami BifCyTHil, XUTTEBUIA LWKN iX
KOPOTKUIA, LIBWAKO YTBOPIOKOTHCS Y BiANOBiAb Ha BMAWB
6ionoriyHMX CTUMYNSTOPIB, MPOSIBMAKOTH CBOI Ail0 B HAA-
3BUYANHO Mi3EPHMX KINbKOCTAX i LUBMAKO iHAKTUBYOTBCS,
MoTPannsYM y KPoB, Nepiof HamiBXMTTA iX CTaHOBWTb
20-30 cekyHp. Y 3B'A3Ky 3 HAA3BMYANHO LUBWAKUM PO3-
nagom B opraHiami PG aitoTb, Ha BigMiHy Bl rOPMOHIB,
3ae6inbLIoro nobnmay Micus iXHbOI cekpeLlii.

Kataboniam PG nounHaeTbest 3 IXHbOMO OKUCTEHHS
HAL-3anexHoto 15-okcunpocTarnaHanHaEriaporeHasoro,
Lo BUSIBINEHA B LMTO30Mi BaraTbox KMiTUH OpraHismy.
HamBua akTMBHICTb LIbOr0 hepMeHTY BUSIBMSETLCS Y
TKaHUHaX nereHb, NNaueHT, NeYiHKK, HUPOK. YTBOPEHi
15-okcunpocTarnaHanHu LWBUAKO BifHOBIOKTLCA [0
13,14-puripponoxiaHwx, siki Hagani NiaaatTbCs OKUCTIEHHIO.
Bigomi dhepmeHTy, LLO KaTanisytoTb B3aEMONEepeTBOPEHHS
PG (Hanpuknag, PGE, 8 PGF, , PGA, 8 PGC,). BueogsaThea
KiHLieBi HeaKTMBHI MeTaboniT PG HupKkamm, iXHs KinbKiCTb
y cevi Moxe csiratn 330 Mkr/no0y.
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Otxe, PG BUSBNAOTL CBOIO Ait0 LWBKUAKO Ta KOPOTKO,
o moxe ByTu B OCHOBI ANst PO3POONEHHS MiKapChKuX
PEYOBVH i3 BiANOBIAHOK TPMBANICTIO Ail.

3acmocysaHHs 8 meduyuHi. MNpenapatn PG Ta ixHi
MOXiAHi BUKOPWUCTOBYHOTb B EKCNEPUMEHTAIbHIN, KIiHIYHIN
MEeAMUMHI Ans nepepuBaHHA BariTHOCTI Ta CTUMynAuii
MonoroBOi [isNbHOCTI, Tepanii BUpasku LUnyHKa, 6poHXi-
anbHOI acTMK, AesKUX CEepLEBO-CYANHHNX 3aXBOPIOBaHb,
BPOZKEHWX Baj CepLisi B HOBOHAPOMKEHNX, IMayKoMu, ate-
POCKIEPO3Y, PEBMATUYHIX, HEBPOIOTYHUX 3aXBOPIOBaHb,
XBOpoGax HUPOK, LiyKpoBOMY AiabeTi, KopekLii reMocTaay, sik
aHTVKOArynsHTM Npu onepawjisix 3i LUTY4HUM KPOBOOGIrom,
a TakoX npw remogijanisi[10,21]. OgHak po3pobrneHHst npe-
napartiB Ha OCHOBI NpOCTarnaHAVHIB NPOAOBXYETHCS, BiA-
KpVBaIOTLCS BCE HOBI €PEKTU Aii Ta CUHTE3Y LIMX PEHOBUH.

BucHoBKH

1. MpocTarnaHanHu — HanaKTUBHILLI YHIBepcanbHi Bio-
reHHi PE4YOBVHM B OpraHi3Mi NIOAVHM 3 BUCOKOH BionoriyHo0
AKTUBHICTIO, HAA3BMYANHO LUMPOKUM CNEKTPOM chisionoriy-
HUX edpekTiB. BoHM MaloTb SK MiCLEBUMI, Tak i CUCTEMHUI
BM/MB, pPeani3ytoTb CBOKO Ai0 PIBHOMAHITHUMU LUMSIXaMM,
IXHi peLienTopu MICTATLCS NPaKTUYHO B YCiX OpraHax opra-
Hi3MYy, 4ns1 KOKHOTO MpOCTarnaHAWHy € CBill OpraH-MiLLleHb.
BigaHaueHi BnacTvBOCTi MpocTarnaHayHIB MPOSIBISOTLCS B
IXHBOMY LUIMPOKOMY 3aCTOCYBaHHI B MeAULMHI Ta hapmallii.

2. 'Y HayKkoBLiB 3anuLLaeTbCa Garato 3anuTaHb LWoao
PG, Tomy B yCbOMYy CBITi aKTUBHO TPUBAE BUBYEHHS HOBIX
aCnekTiB, WO MOB'A3aHi 3 UMMM YHikanbHUMK GionoriyHo
AKTVBHUMM PEYOBUHAMMN.
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Aim. Formation of modern ideas about the effect of angiotensin-converting enzyme polymorphism on the functioning of various
body systems including in athletes.

Methods of research. Analysis and synthesis of the modern scientific literature data.

Results. According to modern ideas of sport molecular genetics, individual differences in the expression degree of certain
physical and mental qualities of a person are largely determined by DNA-polymorphisms. Specific features of angiotensin
converting enzyme /D gene polymorphism influence on life-supporting systems functioning of human, who do not engage in
sports, have been revealed. This polymorphism is widely covered by professional athletes from the point of view of physical
qualities development possibility, but at the same time, the risk of pathological conditions development, taking into account
regular intensive physical exertion, has not sufficiently studied. Knowledge of the innate personal physical abilities will help
to predict the strengths and weaknesses of a person’s physical and adaptive capabilities and, accordingly, to make a timely
correct prognosis for personal sports prospects and carry out competent selection of athletes. This approach will allow them
to progress quickly and achieve high results in sport.

Conclusions. Afeature of genetic markers that do not change throughout life is the possibility of their determination immediately
after child’s birth, thus, the prognosis for indicators development that are significant in the conditions of sport activities can be
made much earlier. In the available to us literature, ACE I/D gene polymorphism is primarily evaluated from the perspective
of speed-strength development of physical qualities, but at the same time, genetic testing of beginner athletes should allow
us to identify a risk group relatively to a number of pathological conditions progression that are genetically determined. Thus,
despite numerous studies that allow an assessment of ACE gene polymorphism contribution to the life-supporting organs and
systems state, the role of the ACE gene remains being insufficiently studied in sports medicine.

[eH aHrioTeH3MHNEepeTBOPIOBAAbHOTO GEepPMEHTY:
MOXAMBOCTi 3aCTOCYBaHHA B MeAULMHI Ta CIOPTUBHIN KapAioAorii

C. M. ManaxoBa

MeTa po60Tu — hopMyBaHHS Cy4acHUX ySiBMEHb NPO BNMB NoniMopdiaMy reHa aHrioTeH3NHNEPETBOPIOBANbHOTO (DEPMEHTY
Ha oyHKLIOHYBaHHSI PI3HNX CUCTEM OpraHiamy, B TOMY YWCTIi Y CMIOPTCMEHIB.

Matepianu Ta meToau. AHania Ta y3arasnibHeHHs! JaHNX Cy4acHOi HayKOBOI NiTepaTypu.

Pesynbratu. BignosigHo [0 CyvacHuX ysBeHb MOMNEKYNAPHOI TEHETVKW CropTY, iHAMBIAYyarbHi BIAMIHHOCTI y CTyneHi Bupa-
XKEHOCTI TUX UM iHLUMX (Pi3NYHKX | NCUXIYHMX SIKOCTel NoauHK 6arato B YoMy 3ymoBneHi [HK-nonimopdizmamu. BuseneHo
ocobnmeocTi Binuey /D noniMopdiamy reHa aHrioTeH3WHNEPETBOPIOBANLHOTO (hepMEHTY Ha (hyHKLIOHYBaHHS! XMTTe3a0e3-
neyyBarnbHUX CUCTEM B OCID, siki He 3aimaroTbes cnopToM. Lie nonimopdism AOBOMI LUMPOKO PO3KPUTUIA Yy MPOdeCinHMX
CMOPTCMEHIB i3 NOrNsAY MOXIMBOCTI PO3BUTKY (Pi3NYHMX SIKOCTEN, BOAHOYAC HEJOCTATHBO BUBHEHI MUTAHHS PU3NKY PO3BUTKY
NaToNoriYHMX CTaHIB 3 ypaxyBaHHSAM PerynsipHuX iHTEHCUBHUX (Di3NYHUX HAaBaHTaxeHb. 3HaHHS BPOMKEHNX (i3U4HIX 3ai6HO-
CTeil JONOMOKE NPOrHO3yBaTy CUMbHI Ta Cnabki CTOPOHM (i3NYHKX Ta afanTaLiiH1X MOXIMBOCTEN NIOAUHN Ta, BiANoBigHO,
poOUTK CBOEYACHMI | NPaBUIBbHWIA NPOTHO3 CMOPTVUBHOI NEPCNEKTUBHOCTI 11 3AINCHIOBATY rPAMOTHY CEMneKLito COPTCMEHIB.
Takwii nigxig AacTb MOXIMBICTb iM LWBKMAKO NPOrpecyBaTy Ta JOCAraTi BUCOKMX PesyrbTaTiB y CropTi.

BucHoBku. OcobnuBICTIO rEHETUYHUX MAPKEPIB, HE 3MIHHWX MPOTSTOM YCbOrO XWUTTS, € MOXIMBICTb iX BUSHAYEHHS! Bigpasy
Micns HaPOMKEHHS AUTUHM, OTXe, MPOrHO3 PO3BMUTKY NMOKa3HWKIB, SIKi € 3HAYYLLMMK B YMOBaX COPTUBHOI AiSNIbHOCTI, MOXHA
CcknagaTu Habarato paHile. Y JOCTYMHii Ham HayKoBili niTepaTtypi nepeBaxHo ouiHeTbes I/D nonimopdiam reHa ACE 3 nornsigy
nepcnexkTMBY PO3BUTKY LLBUAKICHO-CUIOBUX Di3NYHWX SKOCTEN, ane BOAHOYAC FeHETUYHE TeCTYBaHHS COPTCMEHIB MOBUHHO
[aTV MOXIUBICTb BUSIBUTY IPYNY PU3NKY LLIOAO NPOrPECyBaHHS HU3KW NATONOMYHUX CTaHiB, FeHETUYHO AeTepMiHoBaHuX. OTxe,
MOMpU YUCHEHHI AOCTIMKEHHS, L0 AAl0Tb 3MOrY OLiHUTY BNnMB nonimopdiamy reHa ACE Ha cTaH xuTtTe3abesnedyBanbHux
opraHiB i cuctem, ponb reHa ACE 3anuwaeTbes HeoCTaTHO BUBYEHOIO Y CMIOPTUBHIN MEOULVHI.

l'eH aHruoTeH3NHNpeBpaLLaloLero pepmeHTa:
BO3MOXXHOCTH NPUMEHEHUA B MEAULMHE U CMOPTUBHOM KapAUOAOTUM

C. H. ManaxoBa

Llenb pa6oTbl — hopMUpPOBaHUE COBPEMEHHBIX NPEACTaBNEHNIA O BIIUSHAM NonMMopd3Ma reHa aHrMoTeHaMHNpeBpalLla-
loLLero hepMeHTa Ha (hyHKLMOHMPOBaHWE Pa3NNYHbIX CUCTEM OPraHM3Ma, B TOM YMCHE Y COPTCMEHOB.
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Matepuansi u MeToabl. AHanu3 1 0606LLEHNE AaHHBIX COBPEMEHHON Hay4YHOM NUTepaTypbI.

Pesynbratbl. CornacHo coBpeMeHHbIM NpeacTaBneHnsiM MOMEKyNSpHOW reHeTUKW CropTa, MHAMBUAYanbHble pasnuyns B
CTemNeHN BbIPaXEHHOCTU TeX UMM MHBIX PU3NYECKUX 1 NCUXMYECKUX KaYecTB YeroBeka BO MHOroM obycnosnens! [HK-no-
numopdmamamu. BeisiBneHsl ocobeHHoCTV BsiHWA 1/D nonuMopduama reHa aHrMoTeH3MHNpeBpaLLaoLero hepmeHTa Ha
(hyHKLMOHMPOBaHME X13He0beCneqmBaloLLMX CUCTEM Y ML, HE 3aHUMAIOLLIMXCS CrOPTOM. [laHHbI nonMMopduam 4OCTaToO4HO
LUMPOKO OCBeLLEH Y NPOhECCMOHarbHbIX CNOPTCMEHOB C TOYKM 3PEHWS BO3MOXHOCTU Pa3BUTUS (PU3NYECKNX KAYECTB, B TO Xe
BPEMS HEAOCTATO4HO M3YyYeHbl BOMPOCHI PUCKa Pa3BUTMS NATONOMMYECKUX COCTOSHUIA C Y4ETOM PerynspHbIX MHTEHCUBHbIX
duranyecknx Harpy3ok. 3HaHWe BPOXAEHHBIX U3NYeCKmX COCOBHOCTe YenoBeka NOMOXKET NPOrHO3NPOBATb CUMbHBIE U
crnabble CTOPOHbI (hU3NYECKMX 1 aanTaLMOHHbIX BO3MOXHOCTEN YenoBeka 1, COOTBETCTBEHHO, AeNaTb CBOEBPEMEHHBIN 1
BEPHbIN NPOTHO3 CMIOPTMBHOW NEPCNEKTUBHOCTM M OCYLLECTBNATL FPAaMOTHYHO CEMNEKLMI0 CMOPTCMEHOB. TakoW NoAX0o4 No3BONMT
1M BbICTPO NPOrpPeccnpoBaTh U AOCTUrATh BbICOKUX PE3YNLTaToB B COPTE.

BbiBoabl. OcOBEHHOCTbIO FEHETUYECKMNX MAPKEPOB, HE MEHSIFOLLIMXCS Ha MPOTSHKEHWM BCEW XM3HU, SBMSIETCS BO3MOXHOCTb
X onpeaeneHus cpasy nocne poxaeHns pebexka, Takum obpa3om, NPorHo3 pasBuTWS NokasaTenen, 3Ha4MMbIX B YCOBUSIX
CMOPTUBHOW AEATENBHOCTH, MOXHO COCTaBASTH HAMHOTO PaHbLUe. B JOCTYNHON HaM Hay4HON nuTepaType NpeMMyLLeCTBEHHO
oueHuBaertcs I/D nonmmopduam reHa ACE ¢ ToUKv 3peHust nepernekTyBbl Pa3BUTUS CKOPOCTHO-CUMOBBIX (OU3UHECKUX KAYeCTB,
HO B TO € BpPeMsl FeHETUYECKOe TECTUPOBAHWNE HAYMHAIOLWMX CIOPTCMEHOB AOMKHO MO3BOMUTL BbISBUTL FPyMMy pucka
OTHOCWTENLHO MPOrPECCHPOBAHUA PSAa NaTONOMMYECKNX COCTOSHUI, FEHETUYECKM AEeTEPMUHUPOBAHHBIX. Takum 06pasom,
HECMOTPS! Ha MHOTOYMCIEHHBIE UCCNEA0BAHNS, MO3BONSIOLLME OLEHNTL BNnsiHWE nonnmopdmama reHa ACE Ha cocTosiHve
Xn3HeobecneymBatoLLMX OpraHoB U cuctem, porb reHa ACE ocTaeTcst HeJOCTaTOMHO U3Y4YEHHON B COPTUBHON MeauLMHe.

The actual problem of the modern training system of highly
qualified athletes is the improvement of sport selection and
sport orientation [13]. Modern professional sport makes
the highest demands on the locomotor and functional
characteristics of athletes. Nowadays, high-level sport is
characterized by extremely intense and prolonged physical
and neuropsychological loads, the range of which is limited
by the genetic and physiological capabilities of the human
body [15]. In connection of this, the issue of training process
efficiency rising is thrown into sharp relief, as well as its
aspects optimization, reserve capabilities determination
and an athlete’s body adaptive potential extension. It is
obvious that the solution of this problem requires the princi-
ple of individualization at the early stages of sport trainings
approach [3].

Individual features in the degree of adaptive changes
in response to training incentives are largely determined
by genetic factors that specify hereditary predisposition to
the physical exertion tolerance. Knowledge of the innate
personal physical abilities will help to predict the strengths
and weaknesses of a person’s physical and adaptive capa-
bilities and, accordingly, to make a timely correct prognosis
for personal sports prospects and carry out competent se-
lection of athletes. This approach will allow them to progress
quickly and achieve high results in sport [28].

Itis known that personal physical qualities development
and manifestation depend on both hereditary and surround-
ing factors. The human body undergoes definite morpho-
functional and physiological changes under the influence
of regular intense physical activity in the course of sport
activity aimed to extend the range of functional capabilities
and increase stress resistance [1]. The severity of these
changes is determined by age and gender characteristics
of individuals and to a greater extent by the peculiarities of
their constitution.

Nowadays, there is a rapid development of sport
molecular genetics in the arsenal of which highly effective
technologies and methods have appeared that provide
the ability to determine the molecular mechanisms of hu-
man physical qualities inheritance [4]. According to modern
ideas of sport molecular genetics, individual differences in
the degree of person’s certain physical and mental qualities
expression are largely determined by DNA-polymorphisms

Zaporozhye medical journal. Volume 20. No. 1, January-February 2018

[27]. Among the polymorphisms of the human genome,
which are currently at least 13 million, the most common are
single nucleotide polymorphisms of SNP, that is, single nu-
cleotide positions in genomic DNA for which the population
has different variants of sequences (alleles) [7].

Prediction of aerobic and anaerobic physical capacities
of beginner athletes is possible only as a result of certain
characteristics range complex assessment. In order to
increase the effectiveness of such prognosis, it becomes
necessary to create a diagnostic complex that includes
the entire range of biochemical, physiological, and anthro-
pometric methods, as well as a full-genome screening of
loci associated with various physical qualities development
and manifestation.

As a result of numerous studies in the field of physical
genetics activity, more than 50 DNA loci linked to aerobic
and anaerobic energy systems have been identified [14].
It should be noted that not a single endophenotype, but a
complex of characteristics which determine any final phe-
notype, has been chosen as an object of this kind research.
The application of this approach proceeds from the notion
of synanthropic traits (interrelated signs that determine
the final phenotype) and synanthropic genes.

The aim

The aim of the study - formation of modern ideas about
the effect of angiotensin-converting enzyme polymorphism
on the functioning of various body systems including in
athletes.

Methods of research

Analysis and synthesis of modern scientific literature
data.

Results and discussion

Aclassic example of a specific gene association varia-
tion with a complex of synanthropic features, which is based
on the gene pleiotropy phenomenon, is the angiotensin
converting enzyme (ACE) I/D gene polymorphism. The
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angiotensin-converting enzyme hydrolyses angiotensin-
decapeptide into the angiotensin Il vasopressor, plays a
key role in renin-angiotensin system (RAAS) activity regu-
lation, which is responsible for blood vessels tone control,
water-salt homeostasis maintaining, nourishing and stimu-
lation of vessels and myocardium smooth muscle cells
proliferation, and also affects fibrinolysis, platelets activation
and aggregation [2].

The ACE gene produces 2 isoforms: 1) endothelial or
somatic form which is expressed in many tissues, including
vascular endothelial cells, renal epithelial cells, Leydig cells,
duodenum, lungs, pulmonary blood vessels, prostate and
2) testicular form that is expressed only in sperm [21].

The ACE gene is characterized by insertion-deletion
(/D) polymorphism in the 16" intron of chromosome
17923. The fragment with length of 300 nucleotide pairs
(n. p.) presence or absence is considered to be a marker
for angiotensin converting enzyme gene polymorphism,
the fragment 490 n. p. is typical for insertion (1), and 190 n. p.
for the deletion (D). In accordance with the insertion/deletion
of a given DNA fragment in the homo- or heterozygous state,
the following genotypes are identified: Il — homozygous for
the presence of insertion; DD — homozygous for deletion;
ID — heterozygous [24].

The association of the polymorphic insert of Alu-repeat
(I/D polymorphism) in the 16" intron of the ACE gene with
the level of angiotensin-converting enzyme in plasma was
revealed. This polymorphism determines about 47 % of
the variability of the ACE level in plasma and is associated
with manifestations of essential hypertension, hypertrophic
cardiomyopathy and ischemic heart disease [8]. Persons
with a D/D genotype (the genotype was observed approxi-
mately in 36 % of people), have the maximum ACE blood
level, with I/l genotype (about 17 % of people) — ACE blood
level is less by half and heterozygote have intermediate
blood enzyme level [9].

The ACE gene polymorphism has a significant effect
on cardiovascular system diseases development and pro-
gression. Biochemical manifestations of the DD genotype
are: increase in ACE level and activity and angiotensin ||
level, decrease in bradykinin level and sensitivity to sodi-
um, insulin resistance. The phenotypic manifestations of
this genotype include: hypertension, left ventricular (LV)
myocardial hypertrophy, coronary artery spasm, myocar-
dial infarction, more frequent development and severe
kidney diseases, high risk of sudden death. In addition, in
the presence of genotype D/D, smoking increases the risk
of myocardial infarction by a factor of two. The presence
of variant D in both homozygous and heterozygous forms
corresponds approximately to a twofold increase of fatal
myocardial infarction risk. High levels of arterial pressure
in D/ID genotype carriers cause the progression of hyper-
tensive disease, initiating hypertrophic changes in the LV.
Allele | and genotype I, in contrast, are factors that protect
against hypertension development [10].

It is known that I/D polymorphism significantly affects
the progression of glomerular and tubulointerstitial kidney
diseases. DD homozygotes have a higher concentration of
angiotensin Il receptors, which contributes to the progres-
sion of not only systemic, but also intrarenal hypertension.
There is a number of conflicting data on DD polymorphism
role in renal failure progression, which is probably related to

ethnic characteristics [11]. The prevalence of DD genotype
was revealed in patients with hereditary kidney pathology
(glomerulonephritis, polycystosis), while the course of
the disease is accompanied by a decrease in the glomerular
filtration rate [6].

It was determined that if patients have type 2 diabetes,
then the heterozygotes for ACE gene ID polymorphism
reach compensation and subcompensation in diabetes
treatment more often than in homozygotes carrying
genotypes Il and DD, the risk of patients’ microvascular
complications with the ID genotype is lower than of those
patients with genotypes Il and DD [12].

Numerous studies results favour for interaction of ACE
gene I/D polymorphism with high sport achievements [16].

The ACE | allele prevails in the group of long-distance
runners compared to the sprinters and control group [25],
which is in complete conforms the data on the association
of this allele with high values of maximum oxygen consump-
tion (MOC) [23], the prevalence of slow muscle fibers in
m. vastus lateralis [22], as well as a reduced risk of myo-
cardial hypertrophy development (a factor limiting cardiore-
spiratory endurance) in response to physical exertion [26].

Much attention is paid to the study of muscular activity
influence on the physiological parameters of the organism
in connection with ACE various allelic variants [17]. A high
correlation between increased left ventricular mass after
endurance training with the ACE elevated level in the blood
and a D/D genotype was established. During the strength
training of the quadriceps femur, the association of its
strength with the ACE gene D allele was determined. Later
these data were confirmed by measuring the isometric
and isokinetic strength of this muscle in the D/D genotype
carriers. The observed effect, apparently, depended on
the different ratio of fast and slow muscle fibers. Individuals,
who have the D/D genotype, the ratio of slow fibers to fast
fibers was approximately the same, while slow fibers were
predominant in I/l individuals [18].

There is data on the frequency of athletes’ ACE gene
genotypes distribution in different kinds of sport. The D/D
genotype predominates (31 %) among sportsmen who
specialize in speed-power kinds of sport. Its frequency is
reduced to 24 % for sports requiring endurance and for
athletes of the mixed group to 17 %. Thus, athletes with ACE
gene D/D genotype are more predisposed to speed-strength
physical qualities development and persons with genotype
I/l - to perform long-term physical work [19].

Certain studies cover the role of ACE gene in sports
cardiology. Thus, athletes who keep up regular training pro-
gram mostly aerobic kinds of sport (long distance running,
skiing, cycling) have mainly increased the left ventricular
cavity with a proportional increase in its walls thickness.
This is caused by the increased cardiac output during
exercising, i.e. reloading the volume of the left ventricle, as
well as increasing systemic blood pressure. Left ventricle
eccentric hypertrophy develops without changing the ratio
of left ventricle wall thickness to its diameter [20]. Athletes
with static or isometric trainings (weightlifting, martial artists
and thrower hurlers) develop concentric hypertrophy with
an increase in left ventricle wall thickness without its cavity
size change, which is caused by afterload on the heart
increase due to an increase in systemic arterial pressure
during physical exercises [29].
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According to echocardioscopy, athletes have an in-
crease in left ventricle posterior wall and interventricular
septum thickness by approximately 15-20 % compared
to untrained people. The diastolic size of the left ventricle
in most athletes is approximately 10 % greater than that in
untrained people, but it is within the reference values [5].

Atthe same time, according to Drozdovskaia S. (2014),
the heart echocardiographic parameters of athletes who
specialize in speed-power athletics do not statistically differ
significantly from the average population. Most athletes
have no signs of pathological cardiac remodeling. It is es-
tablished that ACE gene D/D genotype contributes to more
adequate adaptation to the speed-strength work in athletics.

Conclusions

Thus, despite numerous studies that allow an
assessment of ACE gene polymorphism contribution to
the life-supporting organs and systems state, the role of
the ACE gene remains being insufficiently studied in sports
medicine.

In the available to us literature, ACE I/D gene polymor-
phism is primarily evaluated from the perspective of speed-
strength development of physical qualities, but at the same
time, genetic testing of beginner athletes should allow us to
identify a risk group relatively to a number of pathological
conditions progression that are genetically determined.

Itis important to note that the most accurate definition
of a predisposition to sports should be made on the basis
of significant number of markers analysis including phe-
notypic (anthropometry, functional diagnostics), as only by
this way the environmental influence on genetically fixed
signs can be reflected. At the same time, it is possible to
evaluate the degree to a particular sport predisposition,
indicating possible chances of achieving high results and
risks of adverse cardiovascular events development. A
feature of genetic markers that do not change throughout
life is the possibility of their determination immediately after
child’s birth, thus, the prognosis for indicators development
that are significant in the conditions of sport activities can
be made much earlier.

The perspective of further research is further
study of various angiotensin-converting enzyme gene
polymorphisms effects on life-supporting organs and
systems functions in highly skilled athletes with the aim
to develop an algorithm for athletic performance pre-
diction in the early stages of certain physical qualities
development.
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Tpom603 cuHyca BaabcanbBbl (KAMHMUECKOE HabAlOAEHHE)

B. B. CbiBonan, E. B. HoBukoB, B. A. AbiceHko, A. A. boryH,
B. A. Marcanaesa, M. I1. lepacbko

3anopOXCKMIA TOCYAAPCTBEHHbI MEAULIMHCKUIA YHUBEPCHTET, YKpanHa

Llenb paboTtbl — NpuBneYeHne BHUMAHMS NPaKTUKYIOLLMX Bpayel BCex CrneLmanbHOCTEN K 4aHHOM npobneme.

B cTaTbe paccmaTpuBaeTCs YacTHbIN Cryyaii passuTvs TpoMb0o3a cHyca Banbcanbebl (663 aHEBPU3MbI) Y JKEHLLWHBI CTapLue 75
eT Ha hoHe aTepockriepo3a aopTsl. Ha 0cHoBe aHanmaa AaHHbIX CrieLvan1anpoBaHHol nuTepaTypbl 06CYKOAtOTCS BOIMOXHbIE
MpUYMHBI pa3BuTKs TpoM603a cuHyca BanbcanbBbl. Beicka3blBaeTcst npeanonoxeHie, YTo NocTosiHHas dopma hunbpunnsmm
npeacepanin 1 cepaeyHast HeLOCTaTOMHOCTb CNOCODCTBOBANN CHIBKEHWIO TPaUEHTa [aBNeHUs B aopTe, NOsIBIEHNO Typoy-
NEHTHOCTW KPOBM B CUHycax BanbcarbBbl, MOBbILLIEHWIO TPOMOOrEHHOMO MOTeHUMana KpoBu 1, kak CNeacTeie, — PasBUTHO
Tpom603a 6e3 aHeBpY3MbI CiHYCa Banbcanbabl. [oayepkvMBaeTcst, 4TO OTAMYMTENBHON OCOBEHHOCTBHO KITMHUYECKOTO TeYeHUs!
3aboneBaHus B JaHHOM Cryyae SIBMISIETCS OTCYTCTBIE TPOMBO3IMOONMYECKMX OCNOXKHEHWI. 3aboneBaHme MaHUdeCcT1poBarno
MPOrPEeAVEHTHO, pechpaKTEPHOI K TEpanuu CepaeqHO He[OCTaTOMHOCTLH), MPUYMHON KOTOPOI SIBUNACh AMCYHKLIMS aopTarb-
HOro KnanaHa (chyHKLMOHaNbHbI CTEHO3 a0pThl) BCIIEACTBIME TPOMO03a HEKOPOHAPHOTO CUHyca Banbcanbabl.

Tpom603 cuHyca BaAbcanbBH (KAIHIUHE cnocTepeXXeHHs)

B. B. CuBoaan, €. B. HoBikoB, B. A. AuceHko, A. 0. boryH, B. A. Matcanaesa, M. I1. fepacbko
MeTa po60TH — NpMBEPHEHHS YBaru nikapiB-npakTUKIB yCixX cnewjianbHoCTel 4o Liei npobnemu.

Y cTaTTi po3rnsHyTO OKPEeMMIA BUNaAok po3BUTKY TPOMBO3y cuHyca Banbcanbeu (6e3 aHeBpu3mu) B XiHku cTapLue 3a 75
pOKIB Ha Tni atepocknepo3dy aopTu. Ha nmigcTtasi aHaniay AaHux ¢haxoBoi NitepaTtypu 06roBoprOTLCS MOXIMBI MPUYUHN
po3BUTKY TPOMGO3y crHyca Banbcanbsu. BUCNOBMIOETLCA NpUNyLLEHHS, WO nocTiiHa dopma dibpunauii nepeacepab i
cepLieBa HejoCTaTHICTb CMIPUYMHANV 3HVKEHHS rPafieHTa TUCKY B aopTi, NosiBy TypOyneHTHOCTI KpoBi B CUHYcax Banbcanbau,
MigBWLLEHHS TPOMOOreHHOrO NOTeHLiany KpoBi i, IK HacnigoK, — PO3BUTOK TPOMOO3y CMHyca BanbBanbeu. BigsHayaeTbes,
LLI0 BiAMIHHOIO PUCOHO KNiHIYHOTO Nepebiry 3aXBOpHOBaHHS B LibOMY BUNAAKY € BiACYTHICTb TPOMBOEMOONIYHMX YCKNaaHeHb.
3axBoproBaHHS MaHipecTyBano nporpegieHTHo, pedpakTepHoro [0 Tepanii cepLeBo0 HeOCTATHICTIO, MPUYMHOK SKOT
cTana AMcyHKLUis aopTanbHOro knanaxa (PyHKLiOHaNbHUIA CTEHO3 aopTK) BHACMIZOK TPOMO03y HEKOPOHAPHOIO CUHYCa
Banbcanssu.

Sinus of Valsalva thrombosis (clinical observation)

V. V. Syvolap, E. V. Novikov, V. A. Lysenko, A. A. Bogun, V. A. Matsalaeva, M. P. Gerasko
The purpose of this publication is to draw attention of all specialties practicing physicians to this issue.

The article deals with a special case of sinus of Valsalva (without aneurysm) thrombosis development in a woman over 75 years
old with aortic atherosclerosis. Based on the literature data analysis the possible causes of sinus of Valsalva thrombosis are
discussed. It is suggested that a permanent form of atrial fibrillation and heart failure contributed to a decrease in the gradient of
pressure in the aorta, the appearance of blood turbulence in the sinuses of Valsalva, an increase in the thrombogenic potential
of the blood and, as a consequence, the development of thrombosis without sinus of Valsalva aneurysm. It is emphasized that
the distinctive feature of the disease clinical course in this case is the absence of thromboembolic complications. The disease
manifested by progressive, refractory to therapy, heart failure, which was caused by aortic valve dysfunction (functional aortic
stenosis) due to non-coronary sinus of Valsalva thrombosis.

Tpom603 crHyca BanbcanbBbl ABNSETCA PeaKoi naTomnoruen,
NOTEHLMAMNLHO OMACHOW XU3HEYrPOKAOLLMMM OCNIOXHEHN-
amu. B HayyHol nuTepatype onucaHbl Nullb eOyHUYHbIE
Ccnyyan faHHoro 3aboneBanus [3-8), k coxaneHuto, cpeam

KOTOpasi MO3BOMSET C BbICOKOW CTEMEHbI JOCTOBEPHOCTU
ANarHoCTMPOBaThb aHHYH0 NaTonoruio.

HUX OTCYTCTBYIOT NyBnvKaLmm OTE4ECTBEHHbLIX aBTOPOB.
Huakas BCTpe4aeMoCTb 3TOM HO30MOMM 1 HeaocTaTo4Hast
0CBEAOMITEHHOCTb CMELManicToB SBMSIOTCS OCHOBHBIMY
NPUYMHAMKM 3aTPyOHEHUIA, BO3HWKAIOLMX B AMArHOCTUKE M
neyeHnmn Tpombo3a cuHyca Banbcanbebl. CBoeBpeMeHHast
AMarHoCTvka W npaBunbHasl BpayebHas TakTuka UMET
peLLatoLLiee 3Ha4eH e Ans ucxora 3abonesanus. Hanbonee
MPOCTOW, AOCTYMHBIA, HEMHBA3WBHBIA METOA ANarHOCTUK,
He TpebyroLwmin BBEAEHNS oAcoaepKaLLnX KOHTPACTHbIX
BELLECTB, — TpaHCTopakanbHas axokapauockonus [15],
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HabAtopeHMeE M3 NPaKTUKK

cnabocTb, ofbILLKy NpY ManemnLei unamyeckoin Harpyske,
OLLyLLIEHNe yYaLLeHHOro cepauebreHns B Mokoe, TSKECTH
B J1EBOV NOMOBUHE rPYAHOW KIETKM, CHkeHve undp AL o
90/60 MM pT. CT., OTEKM HIKHIX KOHEYHOCTEN, yBEMUYEHe
XuBoTa B 0bbeme. B aHamHese noBbiLLeHme umdp A okorno
40 net. MakcumansHble Ldpbl asnerns 200/110 mm pr. .
ApanTtupoBaHa k yposHto ALl 140/80 mm pr. cT. [MnoteH-
31BHble npenaparbl NpuHMana HeperynspHo. C 1997 roga
nosiBUINCL peakue anu3odbl nepeboeB B paboTe cepaua
(akcTpacucTonmuyeckas aputmus). B 2015 rogy 6ombHyto [.
roCruTan1avnpoBani B kapauonoryeckoe otaenexme KY «6
ropogcKast KnuHideckas GonbHULay I. 3anopoxbs C Briepsble
BO3HMKLLIEN NEPCUCTUPYIOLLEN hrOpUNnsLME Npeacepauii.
CMHyCOBbI pUTM ObIn BOCCTAHOBMEH MeAMKAMEHTO3HON
kapauoBepcueint kopaapoHoM. Toraa e Obin Bnepsble
BbiCTaBneH amarHo3 UBC: anddysHbIn kKapamMocknepos,
CyNpaBEHTPVKYNAPHAs AKCTPACUCTONMS, NEPCUCTUPYHOLLAs
¢hopma hubpunnsumMm npeacepamin (MeLuKameHTo3Has
kapavosepcus kopaapoHom), CH 116, IV ®K no NYHA,
[BYXCTOPOHHUIA ruapoTopakc. [uneptoHnyeckas 6onests I
cTaguu, 3 CTeneHu, rpynna 04eHb BbICOKOTO AOMOMHUTENBHOM
KapavoBackynspHoro pucka. o AaHHbIM TpaHCTopakansHoM
OxoKC (2015), umernu mMecTo axonpuaHaku atepockrieposa
aopTbl, KanbLMHO3a aopTansHOro KnanaHa 6e3 aucyHKLmK,
ymepeHHasi rvnepTpodms nesoro xenynodka (JIK), coxpa-
HeHHas OB JTX, TpukycnnaansHas peryprutaums | ctenenu,
TeroyHas 'unepTeHawst | cTeneHy (CUCTONMYECKOE AaBNeHe B
Nero4Ho aptepin 40 MM pT. CT. N0 NOTOKY TPYKYCAaNLHOM
perypritauuv), AByXCTOPOHHUIA ruapoTopakc. O6beMHble
obpasoBaHus (TpoM6bI, BereTauuy, rbpoageHomel) Ha
MonymnyHHbIX KranaHax aopTbl, B ClHycax Banbcanbabl, B BO-
CXofsiLLiem oTzerne aopThbl He onpeaensnucs. Ha doHe neve-
HWs obLLiee CocTosIHME 6OMBLHON YMyHLLIOC. C CMHYCOBBIM
pVUTMOM MaumeHTKa Obina BbinucaHa nog HabmnoaeHue Kap-
Zvoriora o MecTy XuTensCcTBa. PekoMeHaaLum 6binm AaHsl,
0fHako nocrnegHvie aga roga bonbHas Tepanuio npuHUMana
HeperyrnsipHo, 3a MEAULIVHCKOM MOMOLLLI0 He obpatLianack.
TouHyto farTy HapyLLEeHWs cepag4Horo pyTMa BorbHas ykasatb
He cmorma. HacTosilee yXyALleHre COCTOSHUS OTMEYaET B
TeYeHwe NocrneaHNX ABYX HEAENb, KOraa NosIBANOCH YYalLeH-
Hoe cepaLebuerme, cTana HapacTarb OfbILLKa, MOSBUINCH
OTEKY Ha Horax 1 yBennyuncs B oobeme xweot. Obpatunack
B CKOPY MeauLMHCKyto nomolw. bpuraga CMIM goctasvna
MaLyeHTKy B KIVHIKY 1151 CTaLVIOHaPHOTO NEYEHIS MO NOBOY
fexomneHcauym XCH.

Mpu 06BLEKTUBHOM OCMOTPE OTMEeYeHO HabyxaHue
LUEHBIX BEH, TAXWUMHO3 [0 24 B MUH, NPUTYMMEHUe Nepky-
TOPHOTO 3ByKa W MerKonysbipyaTble HE3ByYHbIE BriaXHble
XpUNbl HUKE YITOB NONAToK C ABYX CTOPOH, apuUTMUYHas
cepaeyHas OeATenbHOCTb (TaxmeucTonuyeckas dopma
mbpunnsumm npeacepanin), YCC = 120 yo/muH, aedmumt
nynsca— 12 B MVH, NPUIMYLLIEHHOCTb TOHOB CEPALA, aKLIEHT
2 TOHa Hapf Nero4YHon apTepuelt, CUCTONMYECKUIA LyM BO
BTOPOM Mexpebepbe crnpaBa OT rpyauHbl, YBENWYEHME
OKPYXHOCTU XMBOTa (OKpyxHOCTb Tanun — 100 cm), kpan
MeyeHn 3aKpyrMeHHbI MArKO3MacTUYECKO KOHCUCTEHLU,
6e360re3HEHHBIA NPV Nanbnauuy BbICTyNakLWmiA Ha 7 cM
HKe kpast pebepHoii Ayrv, CUMMETPUYHBIE OTEKU 06enx
ronexen, ALl 109/77 mm pr. cT.

[arHblie nabopamopHbix Memodos uccredosaHul

OOt aHanms kposw: remornoduH — 107,2 r/n, Op —
3,55 x 10%/n, LIMN - 0,9, Neitkountsl — 8,8 x 10%/n, CO3 —

15 MM/4, nanoykosiaepHble — 3, CermeHTosiaepHble — 72,
numcpoumTbl — 20, MOHOUUTBI — 5.

Koarynorpamma: npoTpomMbuHoBbIi nHaekc — 88 %
(Hopma 80-100 %), dmbpuHoreH — 4,2 r/n, ayTokoaryns-
LiMoHHbI TecT — 93 % (Hopma 93-103 %).

ntoko3a kposw — 6,88 Mmonb/n.

Broxummyeckuin aHanms: o6 6enok — 65 r/n, B-nuno-
npotenabl — 3,49; K* — 4,36 mmonb/n, Na* — 146,2 mmons/n,
kpeaTuHnH — 177 mkmons/n, AnT — 0,31 mkmonb/m.

OOBLLmIn aHanmM3 Moum: LBET — CBETIIO-XENTbIA, yaesb-
Hbll Bec — 1008, peakuusi — kucnas, 6enok — 0,133 r/n,
rMioKo3a — He obHapyxeHa.

[aHHbie 0onomHumerbHbIx Memodos uccredosaHuli

PentreHorpamma OTK ot 21.12.17 r.: nerkve 6Ge3
04aroBbIX W UHPUNBETPATUBHBLIX U3MEHEHUI. JleroqHon
PUCYHOK ycuneH, aedopmupoBaH, oboratieH. KopHu
pacLumpeHsl. [lyra aopTbl ckneposvpoBaHa. Cepple aop-
TanbHON KOHMrypaLmmn. B cuHycax ¢ ByX CTOPOH Criebl
xupkoctu. 3aknoyenune: kapaumomeranus. MNpusHaku
3aCTOs B ManioM Kpyre KpoBoobpalLeHust. [IByXCTOPOHHNIA
rMOpOTOpaKC.

TpaHcTopakanbHas AXO0-KC ot 21.12.17 r. 3aknto-
YeHue: BblpaXeHHbIi aTepocknepo3 aopTsl. [juamerp
aopTbl — 3,5 cM. Cknepos/kanbLMHO3 aopTanbHOro kna-
naHa. [lungrauus nesoro npeacepans — 0o 5,42 cm. Mu-
TpanbHas peryprutaums Il ctenenu, TpukycnuaansHas
peryprutaums Il crenenu. KoHueHTpuyeckas runeptpodms
JOK (MMMITDXK — 158 r/m? (Hopma <95 r/m?), OTC = 0,82
(Hopma 0,32-0,42)). «dopmaribHo» coxpaHeHHas ®B JDK
65 %, dP/dT MR 600 mm pT. cT./C, CHUXEHUE rnobanbHOM
cokpatumocTu JIK (TEI LV = 0,42 (Hopma <0,36)). CHu-
XeHue rnobanbHOM COKPaTUMOCTI MPaBOro Xernyaouka
(TEI RV = 1,0 (Hopma <0,4)). JleroyHas runepteHaus
Il cTeneHun (cucTonuyeckoe AaBneHVe B NEroYHoN ap-
Tepun 61,2 MM pT. CT. MO NOTOKY TPUKYCIUAANbHON pe-
ryprutaumm), npuaHaky GUBEHTPUKYNSAPHON CepaeyHon
HepocrtatouHocTy (HIMB paciumpeHa go 28 MM, He Konna-
6upyet Ha Boxe, oTHoLweHwe E/E’ = 16,5). [IBycTOpOHHNIA
rMOPOTOPAKC.

B aopte Bmayanuaupyetca gnotupyrowmuin Tpomo
pasmepamu 16,8 x 10,2 MM, NPUKPENNEHHBIA K CTEHKE
aopThl Ha YPOBHE HEKOPOHAPHOrO cuHyca BanbcanbBbl
1 3aHMMAOLLMIA MPaKTUYECKN BeCb CUHYC. [ucdyHKumMs
aopTanbHoro KrnamnaHa obycnosneHa TPOM6030M CuHyca
BanbcanbBsbl (puc. 1-2) — B CUCTOMY OTCYTCTBYET NOMHOE
packpbITUE NOMyIYHHbIX KNanaHOB aopThl U3-3a MEXaHu4e-
CKOro NPENSTCTBUSA ABVKEHWIO HEKOPOHAPHOW MOMYyHHOM
CTBOPKY @opThl ((DyHKLMOHAMbBHBINA CTEHO3).

Takum 06pasoMm, y KeHLMUHbI 78 neT Ha oHe aTe-
POCKIEPOTUYECKOrO MopaeHUst aopTsl 6e3 aHeBpu3ma-
TWYECKOrO paCLUMPEHNS CHYCOB BanbcanbBbl B yCnoBMsIX
MOCTOSIHHOW (hOpMbl OUBPUNNALMM NMPEACEPANI (HN3KUIA
rpazveHT JaBneHuns B aopTe, Hannyue TypOyneHTHOCTU B
CHHYCaX, NOBbILLEHVE TPOMOOreHHOro NoTeHLMana Kposw)
pasBuricst TPOM603 HEKOPOHAPHOTO CHHYCa BanbcanbBbl co
BTOPWYHON AMCYHKLMEN aopTarbHOro KranaHa (¢pyHKLyo-
HanbHbIN CTeHo3). 3aboneBaHne He OCNOXHWUIOCh TPOM-
603mbonuamMm 6oNbLIOTO Kpyra KpOBOOOPALLEHMS, OfHAKO
npuBeeno k nporpeccupoBannio XCH. TpaHcTopakanbHas
9XOKapAMOCKOMKS NO3BONNNA CBOEBPEMEHHO [AMarHoCTH-
poBatb 3aboneBaHue.
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06cyxaeHue

Mpuxun3aHeHHas AnarHocTWKa 3TOoro 3abonesaHus
ypesBblyaitHO crnoxHa. O6bl4HO 6onesHb npoTekaeT
rogamu, octaetcst 6ECCUMNTOMHOM, M YacTo KNWHMKA
NPOSIBMSIETCS UMK MOCre pa3pbiBa aHEBPU3MbI CUHYCA
BanbcanbBbl, unu nepudepunyeckoii Tpom6oamoonum [3].

Hawnbonee TvnM4HO NopaxeHiie NpaBoro KOPOHAPHOTO
cuHyca (70 % cry4aeBs). HekopoHapHbIii CUHYC MopaxaeTcs
B 29 % crnyyaeB, a BOBMEYEHNE NTEBOTO KOPOHAPHOTO Cu-
Hyca SBNSETCS PeaKkUM siBrieHneM. MyxyuHbl cTpagatoT B
yeTbipe pasa yalle, Yem KeHLmHbl [1-11].

Chu S.H. et al. (1990) coobLumnu, 4To YacToTa BbisiB-
NeHns aHeBpu3M CuHyca Banbcanbsbl 1 Mx TpoM6030B
3HAUMTENBHO BbILLE B asuatckux ctpaHax (0,46-3,5 % — B
BOCTOuHbIX, 0,14-0,23 % — B 3anagHbIx pervoHax). 3abo-
neBaHMe MOXET BO3HWKaTb B NMtobom Bo3pacTe ot 2 o 74
neT, B cpenHuii Bospact — 39 net [12]. Hanbonee Yactbivu
MpUYMHaMI NETANBHOCTM SBNSKOTCS OCIIOKHEHNS: UHGaPKT
MOYKM, OCTPBIA KOPOHAPHBIA CUHAPOM, UHCYMET, TPOMG03
MOAKONEHHOW apTepun. B HayyHOM nuTepatype onucaHbl
npuMepbl NOCMEACTBMIA TpoMb03a cuHyca Banbcanbabl:
npucTynbl 6ONbLLOK dnNUnencun n pesnayarnbHblin ne-
BOCTOPOHHWIA reMunapes, y 60onbHOro ¢ OKKIto3ueit NpaBson
KOpOHaPHOI apTepu NPy aHEBPU3Me NPABOro KOPOHAPHOTO
cyHyca [3], ocTpbIl MHAaPKT MOKapaa 3aaHeN CTeHKM [2,4],
Tpom603 NoZKONEHHOM apTepun [5], MHapKT noukw [6],
0CTpas NpaBoXeNyAo4KoBast cepaeyHasi HeoOCTaTOMHOCTb
1 renatopeHarnbHbIn cuHapoM [14].

Takum 06pa3om, BO BCEX OMUCaHHbIX Cry4asx nep-
BOHayanbHO Obinu oTMeyeHbl Tpomboambonuyeckue
OCMOXHEHNs, a 3MeHeHNs B cuHycax BanbcanbBsbl
obHapyxeHbl npu AeTansHoM o6cnefoBaHun. Tpombo3 v
aHeBpu3Ma cuHyca Banbcansebl 6e3 Tpomboambonuye-
CKMX OCTNOXHEHUIA PeaKo AMarHOCTUPYETCS KMMHUYECKM,
1, KaK NpaBuWno, 3Ty naTonoruio 0bHapyXmBatoT Cry4anHo
npy 3XOKapPAMOCKOMNYECKOM, BEHTPHKyNorpacuyeckom
unv Tomorpadoryeckom mccnefosaHui. Moatomy yacrorta
TPOMOO30B M aHEBPHU3M MOXET ObITb 3HAYUTENBHO BbILLE,
yeMm coobLLaeTcs B nuTepaType.

AreBpu3Mbl CMHyca BanbcanbBbl, kak monarator,
SBMAKOTCA MECTOM, rA€ MOXET BO3HWKHYTb 3amenneHve
TOKa KPOBMW, 4TO NpMBOAMUT K 0BpasoBaHuio TpoMBOB W
MOBbILLIEHHOMY PUCKY CUCTEMHbIX aMBonuii [5,6]. Hannune
aHeBpuM3Mbl CHHyca BanbcanbBbl 06BACHAET NpUYNHY
TpombB0o0o6pa3oBaHust B 3TUX CUHYCAX.

Nader R.G. et al. (1989), Dik H. et al. (1993) o6bsicHsnm
aTnornoruio Tpombosa cuHyca BanbcanbBbl BO3pacTHLIMM
[ereHepaTBHbIMU U3MEHEHUSM V1 3PO3VBHBIMU MOpaxe-
HWUSIMW @opTanbHOW CTeHKM [7,8].

Fuster V. et al. (2002) npegnonoxwunu, 4to Tpom603
CvHyca Banbcanbsbl Npy cTabunbHbIX HE3PO3UPOBAHHBIX
Onsilkax aopTbl MOXET 3aBUCETb OT rMNEPTPOMOOreH-
HOTO COCTOSIHUSI KPOBW, 0BYCIOBINIEHHOTO MOBLILLEHHbLIM
YPOBHEM IMMONPOTENHOB HW3KOW MNOTHOCTM, Tabako-
KYpeHWeM, runeprivkeMneit u pagom Apyrux YCroBui,
CBSI3aHHBIX C yBENUYEHWEM TPOMBOreHHOro noTeHUmana
kposw [9].

B pabote Nakata et al. (2006) onucaHo yToniieHue
CTBOPOK a0PTanbHOro knanaHa ¢ HeBOoMbLUMM rpagneHTOM
[aBrneHns. TN U3MEHEHUS MOTyT BbI3BaTb TypOyNeHTHbIN
MOTOK B CMHyCe BanbcanbBbl, 4TO MPUBOAWT K NOBPEXAe-
HWI0 SHOOTENNS CTEHKM aopThl. [1o3aToMy aBTOpLI CAenanm
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Puc. 1. UzobpaxeHne Tpomba HekopoHapHoro cuHyca BanbcanbBbl Ha NPOAONLHOM Napactep-
HanbHOM Cpese Npu YnbTpa3ByKoBOM TpaHCTOpakanbHOM CkaHUpOBaHUM CepaLa.
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Puc. 2. YnbTpassykoBoe n3obpaxeHue cepaua B NATUKAMEPHON BEPXYLUEYHOW MPOEKLMU.

Tpomb B cuHyce BanbcanbBbl ykasaH CTpernkamu.

npeanoroxexne, YTo Aaxe nerkue nopaxeHns cuHyca
BarnbcanbBbl MOTYT ChirpaThb onpeaeneHHyto ponb B (op-
MUpOBaHWK ero Tpombo3a [6].

Papn asTtopos [10,11,15] npeanonaratot, 4to nprobpe-
TEHHas aHeBpPK3Ma MOXKET ObITb MPUYMHON TPOMB03a CHHyCa
BanbcanbBb! He3aBKCYIMO OT 3TUOMOTM OCHOBHOTO NMPOLIECCa,
BKIKOYas aTepoCKIepos, HapyLLEHWs CTPYKTYPbl COEONHM-
TENbHOW TKaHM, MHAEKLMM (cudpmnmne, Tybepkynes, NHpek-
LIMOHHbIN SHOOKaPAMT). SHAOKApAWUT aopTarbHOro KranaHa
ABMNseTCs Hanboree pacnpOCTPaHEHHO MPUYMHON TPOMBO3a.
Bo3mMoXHbI BapuaHTbl pasBUTMSA 3TOW NaTonorum nocne
TOpaKansHoM TpaBMbl UM 3aMEHbI a0PTaNbHOMO Kranaxa.

AHTMKOArynsHTHas Tepanus ocTtaeTcs OCHOBOW
neyeHus npu Tpombo3e cuHyca Banbcanbsbl. OgHako
MOTEHUMAnbHbIN PUCK paspbiBa a0pThl, CEPAEYHON HeRo-
CTaTOYHOCTU, MHCYILTa 1 BHE3ANHOW CMEPTY NpWBEN UCC-
nepoBateneil kK pacCMOTPEHUIO XUPYPIUYECKOTO NeYeHunst
Cry4yaeB aHeBpu3Mbl 1 TPOMBO30B CuHyca BanbcanbBbl
KaK NpuopuUTETHOTO, Aaxe Npy GECCUMNTOMHOM TeYeHUK
3abonesaHus [13].
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HabAtopeHMeE M3 NPaKTUKK

BbiBoabl

KrnuHuyeckumm 0cobeHHOCTSMM AaHHOTO Cyyast cre-
JyeT cuuTatb passuTe Tpombosa cuHyca BanbcanbBbl
(6e3 aHeBpM3MbI) Y KEHLWMHBI cTapwe 75 neT Ha oHe
aTtepockrnepo3a aopthbl. [MocTosHHas dopma Gubpun-
NAUMK Npeacepanii U CepaeYHast HeQoCTaTOYHOCTb Cro-
CoDCTBOBANM CHIDKEHMIO FPafMeHTa LaBneHus B aopre,
NosIBNEHMI0 TypOYNeHTHOCT KPOBM B CuHycax Banb-
CanbBbl, NOBBILIEHWIO TPOMOOrEHHOIO MOTEeHLMana KpoBm
1, KaK cneacTeme, pa3suTuio Tpombo3a. B cBoto ouepenp,
TPoM603 HEKOPOHapHOro CUHyca BanbcanbBbl Bbi3Ban
AVNCOYHKLMIO aopTanbHOro knanaHa (yHKLUMOHaNbHBbIN
CTEHO3) M NPOrPEeANEHTHYHO CEPAEYHYI0 HE[OCTATOYHOCTb,
pedpaKkTepHYIO K Tepanuu.
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Llenb paboTbl — OLeHKa KIMHUYECKON 3GhPEKTUBHOCTY NPUMEHEHUS Ne4eBHO-NPOMNAKTNYECKOrO KOMMNIeKea y nauneH-
TOB-HOCUTENEN XPOHNYECKOW repneTnieckon MHAEKUMN, HyXAaIOLLMXCS B AEHTarNbHOW UMNNaHTauum.

Matepuansi u metoabl. ObcrnefoBaHa B AMHAMUKE rpynna naunMeHToB 13 35 YenoBeK-HOCUTENE XPOHUYECKOMN repreTuye-
CKOW MHEKLIMM, HYXOIOLLMXCS B AEHTaNbHON MMNMaHTaLMK, KOTOPBIM NPUMEHSNN NevebHO-NPOUNaKkTUHECKUIA KOMNEKS
(npenapat AMukcuH®IC no cxeme NpohUnakTUKM (COrnacHo MHCTPYKLMK) 4O NOCTAHOBKM MMMNIAHTATOB M @HTUOKCUAAHTHbI
npenapat KBepTynuH No cxeme NeYeHNs NoCne onepaTyBHOMO BMeLATeNbCTBA).

Pe3ynbTaTthl. Y NauneHToB OCHOBHOW rpynmnbl KOHCTATUPOBAMN CHWKEHWE aKTWBHOCTW BOCMANMTENbLHOMO npouecca U
yNyYLIEHNe MECTHOTO UMMYHHOTO OTBETa. Ha 7 CyTku nocne yCTaHOBMEHUs MMIAHTATOB akTUBHOCTb KaTanasbl BO3pocra
Ha 32,1 % no cpaBHEHWIO C NepBOHaYanbHbIMK NOKa3aTensamu, Ha 21 CyTku nocne yCTaHOBMEeHWs UMNaHTaToB JOCTUMa
YPOBHSI KOHTPOMNBHOMN rpynMbl. AKTUBHOCTb dMacTtasbl CH13UNach Ha 7 cyTku B 2,4 pasa, Ha 21 cyTku — B 7,1 pa3sa no cpas-
HEHWIO C MOKa3aTernem A0 Havana npMMeHeHWs komnnekca. AKTUBHOCTb NIM30LMMa CHU3WUNach yxe Ha 7 cyTku Ha 60,3 %,
Ha 21 cyTkv — B 2 pa3a. AKTUBHOCTb ypeasbl CH13Unach Ha 7 cyTku Ha 47,9 %, Ha 21 cyTkn — Ha 77,1 % 1 focTurna ypoBHs
KOHTpObHOMN rpynnbl. CoaepaHne ManoHOBOro Ananbaernaa yMeHbLnnock Ha 7 cytkv Ha 40,0 %, Ha 21 — Ha 63,1 % no
CpaBHEHMIO C KOHTposeM. Al-MHAEKC JOCTUT YPOBHS KOHTPOMBbHOM rpynnbl HA 21 CYTKW nocne YCTaHOBIEHUS UMMIIaHTaTOB.
CopeprxaHue r1KonpoTEMHOB M CUANOBBIX KUCAOT NO CPABHEHMIO C NoKasaTenem 40 NPUMEHEHUs KOMMEKCa CHU3UMOCh YxXe
Ha 7 cyTku Ha 21,9 1 21,0 % COOTBETCTBEHHO, Ha 21 CYTKW NoKasaTenu NoHOCTbLIO AOCTUMIN YPOBHS KOHTPOMBbHOM rpynbl.
Copepxanue UI-1 n -6 nocToBEpHO YMEHBLUMIOCH Yxe Ha 7 cyTku Ha 52,9 1 29,0 %, Ha 21 cyTku — Ha 62,2 n 31,8 %
M0 CPaBHEHMIO C NoKasaTensmMu KOHTponbHoW rpynnbl. Cogepxanue UJ1-4 Ha 7 cyTkv yBenuumnnoch Ha 23,2 %, Ha 21 cyTku
rnocne yCTaHoOBNeHUs MMnnanTatoB — Ha 60,7 %.

BbiBogbl. [InHamuka GUOXMMUYECKMX MOKas3aTenei pOTOBON XWUOKOCTW Yy HOCUTENEN XPOHUYECKOW repneTuyeckon WH-
dekumm Npy BbINOMHEHUN AeHTaNbHOW UMMIaHTaLMM CBMAETENLCTBYET O AOCTAaTOMHON 3 deKTUBHOCTM paspaboTaHHOro
neyve6bHO-NPOUNaKkTUYECKOro Kommnekca. MNonoxuTenbHble U3MEHEHUS MOXHO OOBSICHUTL CMHEPr3MOM npenapatoB
KOMMeKca, KOTopble CNOCOOHbI CYLLIECTBEHHO CHU3UTb YPOBEHb MapKEPOB BOCMANEHNS U ypPOBEHb aKTUBHOCTU (DePMEHTOB,
OTPaKatoLLMX aHTUOKCUAAHTHBIN CTaTyC POTOBOW XWUAKOCTH, @ TakkKe NOBbICUTL aKTUBHOCTbL (DaKTOPOB MECTHOTO UMMYHUTETA
1 @HTUOKCUAAHTHOW 3aLLMThI.

EtionaToreHeTMuHe 06rpyHTYBaHHSA 3aCTOCYBaHHA AiKyBaAbHO-NPOGIAAKTUUHOTO KOMNAEKCY
B NALiEHTIB i3 XpOHIUHOIO repneTuuHolo iHdeKujeto, AKi NoTpebyloTb AeHTaAbHOI IMNAAHTAaLL

10. I. PomaHoBa, A. B. bipa

MeTta po60T1 — OLHIOBaAHHS KMiHIYHOT €EKTUBHOCTI 3aCTOCYBaHHS NiKyBarbHO-NPOMINakTUYHOTO KOMMIEKCY B
NavjieHTIB-HOCITB XPOHIYHOI repneTnyHoi iHdpekwii, siki NoTpebytoTb AeHTanbHOI iMNaHTawl.

Matepianu Ta metoau. O6CTEXMUNM B AMHAMIL rpyny navieHTiB i3 35 0ciG-HOCIIB XpOHIYHOI repneTnyHoi iHdbexwii, siki noTpe-
6yBanu AeHTanbHOI iMNMaHTaLlii Ta SikMM 3aCTOCOBYBanM MikyBanbHO-NPoMiNakTUiHUi komnnekc (npenapat AmikcuH®IC 3a
CXeMOH0 NpodhinakTUKK (3rigHO 3 IHCTPYKLI€E0) A0 BCTAHOBNEHHS IMMNMAHTATIB Ta aHTUOKCUAAHTHUI npenapat KeepTyniH 3a
CXEMOI0 NiKyBaHHS Micrns onepaTuBHOMO BTPYYaHHS).

Pe3ynkraTy. Y nauieHTiB OCHOBHOI rpyni KOHCTaTyBanu 3HKEHHS aKTUBHOCTI 3anarbHOro NpoLecy Ta NoninLUeHHs MicLeBoi
iMyHHOI BignoBiai. AKTUBHICTb KaTanasu 3pocna Ha 7 foby nicns BCTaHOBMEHHs iMnnaHTaTtiB Ha 32,1 Y% NopiBHAHO 3 noYaTko-
BUMM, Ha 21 0oby nicnsi BCTAHOBMEHHS iIMMIaHTaTIB 4OCAIMNA PiBHS KOHTPOMLHOI rpyni. AKTUBHICTb enlacTasu 3Huaunacs Ha 7
noby y 2,4 pasa, Ha 21 poby — B 7,1 pa3a NOPIBHSHO 3 NOKA3HKOM A0 MoYaTKy 3aCTOCYBaHHS KOMMIEKCY. AKTUBHICTb Mi3OLMMY
3HM3MNack yxe Ha 7 0oby Ha 60,3 %, Ha 21 0oby — BABiUi. AKTUBHICTb ypeaan 3Huaunacs Ha 7 goby Ha 47,9 %, Ha 21 poby — Ha
77,1 % Ta pocsrna piBHa KOHTPONLHOI rpynu. BMiCT ManoHoBoro Aiansaeriny aMeHwuscs Ha 7 o6y Ha 40,0 %, Ha 21-63,1 %
MOPIBHSHO 3 KOHTponeM. AlN-iHAEKC [OCAT PiBHS KOHTPOMbLHOI rpyni Ha 21 foby nikysaHHs. BMicT rmikonpoTeiHis i cianosux
KCTIOT 3HW3MBCS MOPIBHSAHO 3 MOKA3HUKOM [0 3aCTOCYBaHHS KOMMIekcy Bxe Ha 7 noby Ha 21,91 21,0 % BignosigHo, Ha 21 noby
MOKa3HUKI MOBHICTHO JOCATTIN PiBHS KOHTPOMbHOI rpynu. BmicT I11-1 i 11-6 BiporigHo 3meHLmMBCs Bxe Ha 7 foby Ha 52,91 29,0 %,
Ha 21 noby —Ha 62,2 31,8 % NOPIBHSHO 3 NOKa3HUKaMW KOHTPOMbBHOI rpynu. BmicT IJ1-4 3miHnBCs Ha 7 foby nicrns BCTaHOBMNEHHS
iMnnaHTaris: 36inbwmBcs Ha 23,2 % Ha 7 foby, Ha 60,7 % — Ha 21 goby nicnst BCTAHOBNEHHS! iMNMaHTaTIB.

BucHoBku. [lnHamika 6ioxiMiYHVX NOKa3HMKIB POTOBOI PiHY B HOCITB XPOHIYHOT reprneTUYHOI iHAeKLii NPy BUKOHaHHI AeHTarb-
HOI iMNNaHTaUii CBigUUTL NPO JOCTATHIO EPEKTUBHICTL PO3POBNEHOro NikyBanbHO-NPOMINaKTUYHOrO KOMMNEKCY. MO3NTHBHI
3MiHW MOXHa NOSICHUTU CUHEPTi3MOM MpenapartiB KOMMeKCy, WO 30aTHi ICTOTHO 3HWU3WUTK piBEHb MapKepiB 3ananeHHs Ta
piBEHb aKTMBHOCTI (hEPMEHTIB, KOTPi CBiAYaTb NPO @aHTUOKCUAAHTHWIA CTATYC POTOBOI PiAWHW, @ TAKOX NiABULLUTA aKTUBHICTb
(haKkTopiB MiCLEBOrO IMYHITETY Ta @HTUOKCUAAHTHOIO 3aXUCTY.

3anopoxckuii MeguumHekuin xypHan. Tom 20, Ne 1(106), sHeapb—despans 2018 .
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Etiopathogenetic rationale usage of treatment-and-prophylactic complex
in patients suffering from chronic herpetic infection, who need dental implantation

Yu. G. Romanova, A. V. Beda

The purpose of this work — evaluation of clinical efficacy of treatment-and-prophylactic complex in patients with chronic
herpetic infection who need dental implantation.

Materials and methods. A group of patients consisted from 35 people with persistent chronic herpes infection who need
dental implantation was examined in dynamics of treatment-and-prophylactic complex using (Amyksyn®IC drug for prevention
scheme (according to the manual) before implants placement and the preparation with antioxidant activity Quertulin according
to the scheme of treatment postoperatively).

Results. Patients in the main group demonstrated a decrease in the inflammatory process activity and the local immune response
improvement. On the 7th day after implantation the activity of catalase increased by 32.1 % compared to the initial indices, on
the 21st day after the implantation — it reached the level of the control group. Elastase activity decreased on the 7th day in 2.4
times, on the 21st day —in 7.1 times as much as compared to the rate before the start of the complex usage. Lysozyme activity
decreased on the 7th day by 60.3 %, on the 21st day — in 2 times. Urease activity decreased on the 7th day by 47.9 %, on the
21st day — by 77.1 % and reached the level of the control group. The level of malonic dialdehyde decreased on the 7th day by
40.0 %, on the 21st day — by 63.1 % as compared with the control. AP-index reached the level of the control group by the 21st
day after implantation. Glycoproteins and sialic acids levels decreased as compared to the rate before the use already on the
7th day by 21.9 and 21.0 % respectively; on the 21st day the parameters reached the level of the control group. The content of
IL-1 and IL-6 are significantly reduced on the 7th day by 52.9 and 29.0 %, on the 21st day — by 62.2 and 31.8 % as compared to
the control group. IL-4 level increased on the 7th day of treatment by 23.2 % and by 60.7 % — on the 21st day after implantation.

Conclusions. The dynamics of oral liquid biochemical parameters of people with persistent chronic herpes infection during
dental implantation indicates proper efficiency of the treatment and prophylactic complex. Positive changes can be explained
by synergy effects of drugs, which are able to significantly reduce inflammatory markers and the level of enzyme activity,
which reflect the degree of bacterial contamination and antioxidant status of oral fluid, and are able to increase the activity of

non-specific immune and antioxidant protection.

lepnetnyeckas nHgekums (M) — ogHa 13 camblx pacnpo-
CTpaHeHHbIX MHEKLMA Y YeroBeka. Ha cerogHs 13BecTHO
6onee 100 repnecBupycoB, OAHAKO TOMbKO 8 U3 HUX CMO-
CobHbI BbI3bIBaTh 3aboneBaHus y yenoseka. K cemencray
reprecBMpycoB OTHOCSTCS: BUPYC MPOCTOro repreca 1 un
2 TunoB (HSV-1, HSV-2), Bupyc BETpsiHOW OCMbl 1 OMo-
AcbiBatoLLero nuwas (VZV), supyc SnwrenHa—bapp (EBV),
uutomeranosupyc (CMV), Bupychl repneca yenoseka 6, 7,
8 Tunos (HHV-6, HHV-7, HHV-8). Mo gaxHbIM BO3, ogHim
UK HECKOMBKUMU reprecBupycamn nHguumposaHo ot 90
£0 100 % B3pocnbix [5,6]. 3TV BUPYChI — NAHTPOMHbIE, TO
€CTb MOPAXar0T MPAKTUYECKN BCE CUCTEMBI M OpraHbl Yero-
Beka, korga (B OOnbLUMHCTBE Crly4aes) pa3suTUe NpoLecca
6eccMNTOMHO, 1 MaHUECTHbIE (POPMbI Pa3BMBAIOTCS B
YCINOBWSIX NEPBUYHOIO 1 BTOPUYHOTO UMMYHOAedMLMTa.
B cBsisn ¢ aTMM B nocnefHue aecatuneTus Habnogaercs
pOCT CMCTEMHON XpoHuyeckon natonorum (CXI1), yto
00yCcnoBnnBaeT yBenm4yeHne YNCNEHHOCTH BOMbHBbIX,
CTPafatoLLMX XPOHMYECKUMI ayTOUMMYHHBIMA U NHAEK-
LiMOHHbIMK 3aborneBaHnamu. [MaBHas 3agada MeauUmHbl,
11 CTOMATOMNOrM B YaCTHOCTH, COCTOUT B COXPaHEHWN 300-
pOBbS YenoBeka, ero hr3N4ECKON N NPOECCUOHANBHON
aKTVBHOCTW. [103TOMY NPYOPUTETHLIM HAaNpaBneHem pas-
BMTIS| COBPEMEHHOI CTOMAToNorum siBnsieTcs paspabotka
KOMMIEKCHbIX MEPOMPUATUIA, HAMPaBMNEHHbIX Ha aKTUBALIO
pesepBHbIX 1 afanTUBHbIX BO3MOXHOCTEN OpraH1aMa ans
NpocUNaKTUKK U NPeayNpexaeHNs peLmanBoB, B YaCTHO-
CTV repneTnieckon MHPEKLUM.

OnHUM 13 KIMHNYECKVX BapyaHTOB BTOPUYHON (DOPMbI
repreTNYEeCKON MHIEKLWM ABNSETCS repreTUYecKmii CToMa-
T (IC). Passutre MaH1ecTHbIX hopM ' nporcxoaut Ha
(hoHe AesaganTaLmm UMMyHWUTETA, PasnnyHbIX KoMopoua-
HbIX COCTOSTHUIA, KOTOPbIE 3HAYUTENBHO YCTTOXHSAIOT KypaLio
navmeHToB ¢ ' B CBS3W C BO3MOXHbIM B3aWMOOTAMMALOLLMM
XapaKTepoM TeueHns 3abonesaHuii [12]. Mpu XpoHuyeckoit
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'Vl B nonocTu pra passuBaloTCs UMMyHOBMOXMMUYECKUE
HapyLLeHNs Ha ¢OHe NPOrpeccUpoBaHNs BoCNanUTenb-
HO-LLECTPYKTUBHbIX 3aboneBaHuii, B YactHocTu npu C.
Hanuuve BTOpUYHOI afeHTM npuBoauT k 06ocTpeHmnto CXI1
1 XPOHWYECKOI NaTonorim napodoHTa, YTo cnocobeTeyer
pocty ee macwTabos. B ceoto ovepeab CXI1 cHuxaet
3h(PeKTUBHOCTb MPOBEAEHUST PEKOHCTPYKTUBHBLIX CTOMa-
TONOMYECKMX OMepaLnid, a ee Hannine SBMsSeTcs NpoTu-
BOMOKa3aHWeM [Nsi leHTanbHOM MMNaHTaLmy Kak haktop
BEpOSITHOCTM 0DOCTPEHUsI comMaTUyeckmx 3aboneBaHuil,
pasBUTUS NOCTIEONEPALIMOHHBIX OCTIOKHEHMUIA.

Ha coBpemeHHOM 3Tane B apceHane cneumanvcToB
B 00nacTv MMNIaHTONOIMU MMEETCS 3HAUYNTENbHOe
KONMYEeCTBO KOHCTPYKUWIA JeHTamnbHbIX MMMIAHTaToB U
MMMNaHTaUMoHHbIX cucteM [13]. Mpu npoBeaeHun aeHTarnb-
HOW MMMNMaHTauuM Bpaim-CTOMaTonoru peLatT 3agadu
BOCCTaHOBMEHUs! fecdhekToB 3y6HOro psipa U MOCTOSIHHO
CTankuearoTcs ¢ npobnemamm natonorum cnuaucTon 06o-
noykw nonocty pta (COMMP). MNMoatomy Bo3HUKaeT Heobxo-
AVMOCTb M3YYEHNS B3aMMOCBA3M NaToreHe3a 3abonesaHnii
COIP 1 BO3MOXXHOCTYW pa3BUTUS OCIIOXKHEHWI AEHTaNbHOM
VMMIaHTaLuumM B YCMOBMSX UX XPOHW3aLmK, paspaboTku
COOTBETCTBYHOLLMX METOAO0B AUarHOCTUKM 1 Tepanuu [11].

LieAb pa6otbi

OueHKa KnuH14ecko adeKTUBHOCTM NPUMEHEHNS Ne-
4ebHO-NPOMUNaKTUYECKOTO KOMMIEKCA Y NALMEHTOB-HO-
cutenen MV, HyxOaroLMXCs B A€HTamNbHOM UMMANaHTaLuu.

Matepuansl U MeTOAbI UCCAEAOBAHUA

Mon Hawmm HabnogeHnem Haxoawnocs 70 nauueHTos,
B TOM yucrne 35 nauMeHTOB, COCTABMBLUMX KOHTPOSbHYH
rpynny, u 35 Hocutenen W, HyxaalLWmUxcs BO BHYTpU-

Key words:

herpes simplex,
herpetic stomatitis,
oral liquid,
biochemical
markers,
therapeutic and
preventive complex,
dental implantation.
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KopnopatMBHasa HHopmaums

KOCTHOW [eHTanbHON MMNMaHTaLmum, KoTopble COCTaBUM
OCHOBHY!0 rpyny.

IMpu oBpaLLeHnm KnMHUYeckoe obcrienoBaHme BonbHbIX
BKIIOYano BbisiBMeHWe xanob, aHamHesa 3abonesaHus,
0BLLEecoMaTNYECKOrO W anfepronornyeckoro CTatyca; npo-
BefeHne 06bekTUBHBLIX METOA0B obcneaoBaHus (0CMoTp,
OLIEHKY KayecTBa CaHaLuu NoocTU pTa, KOMMIEKCHY0
OLIEHKY KITMHUYECKOro COCTOSHWS y4acTka anbBeonsipHOro
OTPOCTKA BEPXHEN UMM HUKHEN YENOCTM, 3amepbl TOM-
LUMHbI CITN3MCTO 060MO4KN, PEHTTEHOMOMMYECKYHO OLIEHKY
yyacTka onepaTuBHOTO BMeLIaTeNnbCcTBa Mo AaHHbIM 3D
AMarHOCTVKI, KOHCYTbTaLM1 HeOBXOAMMbIX CreLManicToB
M0 CONYTCTBYHOLLIEN COMATUYECKOM NaTonorn). Pesynsrarsl
KIMHNYeckoro 0bcnefoBaHns MCNonb3oBan Ans OLEHKNU
CTeneHu TsHxecCTn 3aboneBaHns 1 06OCHOBaHMS Ha3Haye-
HWS NPOPMNAKTMYECKOrO KoMMeKca.

MauneHTam OCHOBHOW TPyNMbl HaKaHyHe onepaLym
[eHTarnbHON MMNMaHTauuM HasHayanu paspaboTaHHblii
Hamm nevebHo-npodunakTdeckuii komnnekc (NMNK), Bkmto-
yatowwmid npenapat «AmukeuH® IC» (OO «VHTepXum»,
r. Opecca, YkpauHa) Tabnetku no 0,125 Ne 3 B KOHTYPHbIX
ynakoBkax) o cxeme npounakTuki (COrnacHo MHCTPYK-
umm): no 0,125 1 pas B Hegento, 4 Hegenu. «AMukcnH® [Cy
(TMPOMNOH) — UIMMYHOMOZYNSITOP Y NPOTUBOBUPYCHOE CPea-
CTBO, KOTOpOE CTUMYNpYeT 06pa3oBaHue B OpraHu3me a-,
B-, y-uHTEpdEepoHoB. OCHOBHBLIMW NPOAYLIEHTaMMU UHTEp-
tbepoHa B OTBET Ha BBEAEHYE NpenapaTa ABNtoTCS KTk
SNUTENUS KULLIEYHIKA, renaToLmThl, T-MMoLMTLI, HENTPO-
cbunbl v rpanynoumTsl. MNocne nprema BHyTPb MakCUMyM
NpOAYKLMW HTepdhepoHa onpeaensieTcs B nocnenoBarerb-
HOCTU «KULLEYHWK — NEYEHb — KPOBb» Yepe3 4—24 vaca.
Mpenapat CTUMYNMPYET CTBOSOBbIE KIETKM KOCTHOMO MO3ra,
B 3aBUCMMOCT OT [J03bl YCUIBAET aHTUTEN00OpasoBaHme,
YMeHbLLAET CTeneHb MMMYHOLAEeNPeccum, BOCCTaHaBMMBAET
cooTHoleHne T-cynpeccopbl/T-xennepbl. dddekTnseH
MPOTMB LLIMPOKOTO KPYyra BUPYCHBIX MHADEKLNIA, B TOM YiCHe
NnpoTVB BUPYCOB rpunna, Apyrmx oCTpbIX PecnnpaTopHbIX
BUPYCHbIX MHekuni, renatutos A, B, C 1 repnecsrpycos.
MexaHunam aHTMBMPYCHOTO [eiCTBUS CBA3aH C NHrN6M-
poBaHMeM TPaHCMALMK BUpYyC-creLmdmuyeckmx Benkos B
MH(MLMPOBaHHbIX KNETKax, BCMIEACTBYE Yero nopaBnsercs
penpoayKLms BUPYCOB.

B nocrneonepaLyoHHoM neproge HasHa4anm aHT1oKCH-
[aHTHbI npenapar «KBepTynuH», AEACTBYIOLMMIA BeLLe-
CTBaM¥ KOTOPOTO SIBNSIOTCS KBEPLIETVH, MHYMWH, KarbLys
uutpar (HMA «Opecckas 6uoTexHomorvsi») no cxeme ne-
YeHwst (CornacHo MHCTPYKLK): 1-2 TabneTkun 3 pasa B AeHb
nocne eapl, 4 Hepenw. MNpenapat cTUMynupyeT cobeTBEH-
Hble 3aLWTHbIE CWMbl OpraHn3ma, pocT NpobUOTNYECKON
MUKPOCHIIOpbI, NOKa3aH Npu MHPEKLMOHHBIX 3a00MeBaHUSX.

[nsa onpepenexns NMMyHOBUOXMMNYECKOTO COCTO-
SHWS MOMOCTW pTa y BCEX NaLMeHTOB NpoBoamnu 3abop
poToBoOW xuakocTn no metoauke A. M. JleBuukoro [4]
B yTpeHHue yackl (¢ 9 go 11 yacos) HaTowak. 3a oauH
yac nepeq npoLeaypon OCyLLecTBNANOCL NonockaHue
pTa AMCTUIMMPOBAHHOW BOAOW, MCKIIOYaNMNCh (hakTopbl,
BMUSIIOLLME HA CEKPEeLMIO CIIIOHHbIX Xenes (dhuandeckue
HarpysKi, SMOLIIOHAIbHbIN CTPECC, XKEBATENbHbIE PE3VNHKY,
KypeHue). POToBYH0 XAKOCTb cOBMpani B rpagyvpoBaHHyto
MacTyKoBY'0 NPOBUPKY METOAOM CMINIEBbIBAHNS B TEYEHNE
5 MuHyT. OBBEM CEKPETHPYEMOII POTOBOM XWAKOCTY ONpe-
Aenany B MunnunuTpax (mn).

B poToBo 3uaKocTh onpenensnu crneaytomne droxu-
MUYECKIE MapKepbl: aKTMBHOCTb KaTanasbl, anacTtasbl, Jnao-
LiMMa, ypeasbl 1 KOHLEHTpALK ManoHOBOTO Anansaeraa.
[o COOTHOLLEHMIO aKTUBHOCTM KaTanasbl U KOHLEHTpaLmm
MarioHOBOrO Avanbaernzia onpeaensny aHTUoKCUaaHT-
HO-NPOOKCMAAHTHEIN UHAeKe — All-uHaekc [1]. Mukonpo-
TEWHbI OMpeaensanu MoangUUMPOBAHHLIM METOL0M
A. TN. WreHbepra n A. H. [oueHko, cuanoBble KUCTOTbI —
metogom [ecca [7]. KoHueHTpauwo WI-1, UN-4, -6 B
POTOBOV XXMAKOCTYW NALMEHTOB ONPEENsnv METOAOM TBEP-
[0(hasHOro «C3HABMYA» — BapUaHT UMMyHOEPMEHTHOTO
aHanmsa ¢ MCMoNb30BaHMEM AMArHOCTUYECKMX HabopoB
«BexTop-BecT» (r. HoBocnbupck, Poccuiickas ®epepaums).
M3mepeHnst npoBoaunun npy anvHe BonHbl A = 450 HM ans
BCEX BbILLEYMOMSHYTbIX LIMTOKMHOB. CTaTUCTUYECKMIA aHamn3
JaHHbIX GbIN OCYLLECTBMEH C MOMOLLIbH NPOrpaMMHBIX Nake-
ToB Microsoft Excel XP v StatSoft Statistica 6.0. CpasHeHure
rpynn NauMeHToB B AMHAMWKE MPOBOAMIIOCH MO Henapa-
METPUYECKOMY KpuTepuio BunkokcoHa ¢ onpeseneHnem
meauarbl (Me) v npoueHTuneit (% 25-% 75), p < 0,05 [3].

PesynbTaThl M X 06CY)XAEHHE

[OvHamnka BUOXMMWYECKNX U MMMYHOMOTUYECKUX Map-
KEpOB Np¥ MPUMEHEHNW NPOUNAKTUHECKOrO KOMMIEKca
y NauneHTOB OCHOBHOW Ipynmbl Obinia NonoXuTensHOM
1 COCTOSINA B CHYDKEHWW aKTUBHOCTM BOCMANUTENBHOIO
npowuecca ¥ yrnyylleHnn MecTHOro UMMYHHOTO OTBETa.
AKTMBHOCTb KaTanasbl yBenuuunack Ha 7 CyTku nocrne
yCTaHOBMEHUsl MMnnaHTatoB Ha 32,1 % no cpaBHEHUO
C nepBOHaYanbHONM, Ha 21 CyTkM nocrne yCTaHOBMeHNs
VMMNMaHTaTOB AOCTMIIA YPOBHS KOHTPOMBHOMW rpynmbl.
AKTWBHOCTb 3racTtasbl CHU3MNach Ha 7 cyTkv B 2,4 pasa,
Ha 21 cyTkn —B 7,1 pasa no cpaBHEHWIO C nokasatenem Ao
Hayana npYMeHeHUst Komnnekca. AKTUBHOCTb Mn3oLmMMa
CHW3unach yxe Ha 7 cyTku Ha 60,3 %, Ha 21 cyTkn — B 2
pasa. AKTVBHOCTb ypeasbl CHU3UIach Ha 7 cyTkv Ha 47,9 %,
Ha 21 cyTku —Ha 77,1 % 1 BOCTUIMa YPOBHS KOHTPOIBHOM
rpynnbl. CopepxaHue B POTOBOM XWUAKOCTY MaroHOBOrO
Ananbaernaa yMmeHblumnoch Ha 7 cyTku Ha 40,0 %, Ha
21 — Ha 63,1 % no cpaBHeHuio ¢ kKoHTponeMm. All-uHaexkc
[OCTUr YPOBHS KOHTPOIBHOW rpynnbl Ha 21 CyTKW, 4TO
CBUAETENLCTBYET O BOCCTAHOBMNEHUM OKCUAAHTHOTO CTa-
Tyca poToBor nonoctu. CoaepxaHne rmMKoNpOTENHOB U
CWanoBbIX KUCMOT CHU3MIOCh MO CPABHEHMIO C Mokasarte-
nem [0 NPUMEHEHUS KOMMNMeKca yxe Ha 7 cyTku Ha 21,9 n
21,0 % cooTBETCTBEHHO, Ha 21 CyTKM NOCIE YCTAHOBNEHUS]
VIMMIaHTaTOB NOKa3aTenu MofHOCTBI JOCTUMIN YPOBHS
KOHTPOMBHOM rpynmbl.

Takas xe AnHamuka Habropanach M B xapakTte-
PUCTUKE BOCManMTenbHbIX MHTEpnenkuHos UI-1 n UN-6.
Copepxanve WN-1 n WM-6 0oCTOBEPHO YMEHBLLINMOCH B
POTOBOW XWAKOCTM yKe Ha 7 cyTkn — Ha 52,9 1 29,0 %, Ha
21 cyTkm—Ha 62,2 1 31,8 % no cpaBHEHWIO C NOKa3aTensMu
KoHTponbHon rpynnbl. Cogepxanue WUI-4 ysenuunnocb
Ha 23,2 % Ha 7 cyTku, Ha 60,7 % — Ha 21 cyTku nocne
YCTaHOBIEHUS UMMNIaHTaToB (mab. 1).

Takum 06pasom, y nauneHToB, KOTOpbIE NPUHUMANW
neyebHO-NpodUNaKTUYECKNA KOMNNeKke 3a 4 Hedenwu
nepea onepaTvBHbIM BMELLATENBCTBOM, HOpManu3aums
BGMOXMMUNYECKMX U UMMYHOMOTNYECKUX MapKepoB pOTO-
BOW XMOKOCTW NPOUCXOAMNA [OCTATOYHO UHTEHCUBHO.
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Corporate information

Tabnuua 1. IuHamvika nabopaTopHbIX MapKepPOB POTOBOW XMUAKOCTYW Y NaLMEHTOB-HOCUTENEN repreTUYECKO MHGEKLUM
npu npumeHenum JTTMK (Me % 25-% 75)

Mokasarens, KoHTponbHas rpynna, OcHoBHas rpynna, n = 35
€ANHULbI U3MepeHus n=35
o npumeHenus NNK 7 cyTku nocne yctaHoBneHns 21 cyTku nocne ycTaHOBNEHUA
MMNNaHTaToB MMnnaHTaToB
AKTUBHOCTb KaTanasbl, MKkaT/n 0,170 0,140* 0,185° 0,168°
0,150-0,190 0,120-0,150 0,158-0,198 0,150-0,181
AKTUBHOCTb 3rnacTasbl, MKkaT/n 0,31 2,30% 0,94* 0,32%
0,18-0,35 2,10-2,98 0,86-1,22 0,28-0,43
AKTWUBHOCTb Nu3oumMma, eg/mn 0,136 0,068* 0,109° 0,138%
0,128-0,143 0,052-0,080 0,084-0,130 0,110-0,170
AKTVBHOCTb ypeasbl, MKKaT/n 0,058 0,280* 0,146 0,064%
0,042-0,072 0,240-0,330 0,132-0,177 0,055-0,073
ManoHoBbIN Auanbaerva, MKMOrb/n 0,120 0,320* 0,192* 0,118
0,100-0,130 0,244-0,360 0,147-0,232 0,095-0,142
Al-vHpekc 1,50 0,42* 0,92* 1,420
1,32-1,59 0,36-0,58 0,72-1,21 1,06-1,82
[mukonpoTenHsl, r/n 2,20 3,10* 2,42% 2,25°
2,10-2,35 2,70-3,20 2,15-2,62 2,00-2,43
CuanoBble KICIOTbI, MMOMb/T 0,134 0,200* 0,158 0,138
0,105-0,165 0,185-0,213 0,150-0,168 0,123-0,148
WN-1, nr/mn 121,3 318,0* 149,9% 120,1%
110,5-127,6 294,0-345,5 134,4-168,6 108,4-130,9
WN-6, nr/mn 214,0 298,0* 211,7° 203,2%
178,5-239,9 278,5-312,9 202,8-229,7 194,2-219,0
WN-4, nr/mn 11,40 11,20 13,8 18,0
8,83-13,60 10,3-11,9 12,7-14,6 16,6-19,1

*: JOCTOBEPHO MO BMNKOKCOHY N0 CPaBHEHMIO C NOKa3aTeNsMI KOHTPONLHOM rpynnel, p < 0,05;
“ HOCTOBEPHO MO BMIKOKCOHY MO CpaBHEHWIO C Noka3aTensiMm1 10 NpUMeHeHNs nedebHo-NpodmrnakTieckoro komnnekca, p < 0,05;
©: [JOCTOBEPHO MO BUIKOKCOHY MO CPaBHEHWHO C MOKa3aTensiMm Ha 7 CyTku MOCne YCTaHOBNEHUS MMNNaHTaTos, p < 0,05.

MonoxwuTenbHoe AelicTBue nevebHO-NPOdUNaKTUYECKINX
KOMMMeKCoB, Kak npasuio, obyCroBneHo naToreHeTnye-
CKMM BO3ENCTBMEM Ha COCTOSIHME rOMeocTasa pOTOBOW
nonocTu Gnarogaps KOMNOHEHTaM, KoTopble obnagatot
NpOTVWBOBOCNANMTENBHbBIM, NPOTUBOMUKPOBHBIM, MYKO30-
MPOTEKTOPHBLIM U @HTUOKCUAAHTHBIM JEVCTBIEM, YTO Ha
CerofHs NOATBEPXAEHO PSAOM KITMHUYECKUX UcCrenoBa-
HW Ha naumeHTax [2,5,8-10].

CornacHo pesynbTaTtaMm HaluX WCCE[OBaHUN
BOCCTAHOBMNEHME aKTWBHOCTW KaTanasbl, CHUXeHue
cofepxaHus MaioHOBOrO Avarnbernaa 1 akTUBHOCTH
ypeasbl, a Takxe yMeHbLUEHNE YPOBHS IMUKONPOTENHOB,
CHanoBbIX KWCMOT, BOCNANUTENbHbIX UHTEPNENKMHOB
(MN-1, UN-6) n poct UI-4 B KayecTBe NpPOTMBOBOCNA-
NUTENBHOTO hakTopa yKasbiBalT Ha 3PEKTUBHOCTbL
JIMK, koTopbI BKMtOYAET NPOTUBOBUPYCHBIN Npenapat
«AMnKcH® IC» 1 aHTUOKCMAAHTHBIA Npenapat «KeepTy-
nuHy». B pesynerate npumeHenus NMNK y 6onbHbIX nocne
YCTaHOBMNEHUS UMMNAHTATOB Ha 21 CYTKM CYLLECTBEHHO
CHW3WIICA YPOBEHb MapKepoB BOCMANEHNs U YPOBEHb
aKTWBHOCTN (DEPMEHTOB, KOTOpble OTpaxaloT cTaTyc
poToBoi xugkocTu. Takke ¢ nomoLubto JIMK Ham yaanocs
MOBbICUTb AKTUBHOCTb HeCnewunhnieckoin UMMYHHON 1
aHTUOKCWAAHTHON 3aLuThl. 10 AaHHBIM HALLMX UCCneno-
BaHWN, y 60MbHbIX-HOCUTENEN repneTnieckon MHEKLM
BOCCTaHOBMEHNE BUOXMMUYECKMX MapKepoB POTOBON
XXMAKOCTM NPOMCXOAUNO AOCTATOMHO MHTEHCWBHO, YTO
66110 0bycnosneHo npumereHnem JMK.

BbiBoabl

1. [OnHamnka MMMyHOBMOXMMUYECKMX MoKasaTenen
POTOBOW XMAKOCTU Y MALMEHTOB-HOCUTENEN repreTU4eCckon
MHDEKLMM CBUAETENLCTBYET 00 3(hHEKTUBHOCTM TEPaANMM
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C NPVYMEHEHNEM NpeLNoXeHHOro nevYebHo-NpodunakTy-
4ecKoro Komnnekca.

2. MonoxuTenbHyl ANHAMUKY U3MEHEHUS MOXHO
06bACHNTL AelcTBneM nevebHO-NpodunakTMYeckoro
KOMMneKca, CnocOBHOrO CyLECTBEHHO CHW3UTL YPOBEHb
MapKepOoB BOCMAmNeHs M ypoBEeHb aKTUBHOCTU (DEPMEHTOB,
KOTOpbIE OTPaXAIOT CTEMEHb KOHTAMUHALMM MHCheKTareHTa-
MW 1 @HTUOKCUAAHTHBIN CTAaTyC POTOBOW XUAKOCTW y 60Mb-
HbIX UCCIEAYEMON rpyMMbl, @ TaKKe NOBLICUTL aKTUBHOCTb
HecneLmgrIecKon UMMYHHOW N @aHTUOKCUAAHTHOMN 3aLLNTbI.

MepcnekTmBbI AanbHeNWnx ucenegoBaHun. MNna-
HWpyeTCs npoBefeHne HabnoaeHn ¢ Lenbio NomyveHus
OTAaneHHbIX pesynsTaToB A4S YCTaHOBMEHMS B3aMMOCBSA3N
pe3ynsTaToB KIMHUYeckoro 0bcneaoBaHus NaLMeHToB-HO-
cuTEnen repneTMyeckon UHAEKLUM 1 BUOXMMUYECKIX
rnokasaTtenemn poToBOW XWUAKOCTU.
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