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Development of novel medications for delivery of active ingredients with systemic absorption and high bioavailability is an actual challenge
for modern pharmaceutical and medical science. Nowadays, the number of diseases of the central nervous system is continuously
growing. These conditions lead to impairment of mnestic and intellectual brain functions, to a decrease in mental alertness and memory
in particular, which results in deterioration in the quality of life, sometimes in disability and patients’ partial or complete dependence on
other people. The existing variety of nootropics does not fully respond to modern criteria of clinical science and practice due to insufficient
effectiveness and neuroavailability. Recently, scientists have drawn attention to the potential of intranasal administration for delivery
of active ingredients with systemic effect to human blood flow. Intranasal administration for delivery of active ingredients will enhance
neuroavailability and, thus, a therapeutic effect of drugs. At the Departments of Medicines Technology, Pharmacology and Medical
Formulation of ZSMU, a composition of the novel medication containing N-phenylacetyl-L-prolylglycine ethyl ester for intranasal delivery
was developed as the result of complex physical and chemical, microbiological and biopharmaceutical experiments. The medication
contains 1 % of N-phenylacetyl-L-prolylglycine ethyl ester, 5 % of Glycerin and Poltava Bischofite (standardized solution prepared at
the Department of Medicines Technology of ZSMU), Sodium carboxymethy! cellulose solution and Tween 80 (1 %). Given the above,
the urgent task is to study some safety parameters of the developed dosage form.

The aim of the research is to study some toxicological parameters, local irritative effect of and allergic response to an effective dose
of created medication containing N-phenylacetyl-L-prolylglycine ethyl ester for intranasal delivery.

Materials and methods. The created medications for intranasal delivery were used as materials for each test. These medications
contained N-phenylacetyl-L-prolylglycine ethyl ester (Noopept) 1 %, Glycerin and standardized Poltava Bischofite (5 % each),
Sodium carboxymethyl cellulose solution, and Tween 80 (1 %). N-phenylacetyl-L-prolylglycine ethyl ester (CAS Ne157115-85-0,
obtained from Shijiazhuang Prosperity Import and Export Co., Ltd., China. Purity: 298 %), Poltava Bischofite (standardized solution
prepared at the Department of Medicines Technology of ZSMU), Polysorbate 80 (obtained from Limited liability company “Synbias”,
Kyiv), Sodium carboxymethyl cellulose (obtained from Limited liability company “Synbias”, Kyiv), Glycerin (obtained from Limited
liability company “Synbias”, Kyiv), Benzalkonium chloride (obtained from Limited liability company “Istok-Plus”, Zaporizhzhia). A study
of acute toxicity, allergic response and irritating effect on skin, and cutaneous anaphylaxis reaction was conducted on white rats.
Local irritative effect (Conjunctival allergen provocation test, CAPT) of created medication containing N-phenylacetyl-L-prolylglycine
ethyl ester for intranasal delivery was determined on guinea pigs in accordance with recommendations of the State Pharmacological
Center of the Ministry of Health of Ukraine and other recommendations. Results were statistically processed by means of the standard
statistical package of the licensed program Statistica for Windows 13 (StatSoft Inc., Ne JPZ8041382130ARCN10-J). For all analysis
types the P-value <0.05 (95 %) was considered statistically significant.

Results. One-time intranasal delivery of the maximum allowable volume of the medication under research (0.4 ml) to the rats weighing
100 g in a dose of 40 mg/kg did not result in death of any of 6 animals of the experimental group overnight. In the course of studying
potential local irritative effect of the intranasal gel containing N-phenylacetyl-L-prolylglycine ethyl ester, two experimental animals out of 10
developed a slight reddening of the conjunctiva immediately after the administration. No changes in mucous membrane of the eyes were
observed in other eight experimental animals. Daily application of the studied medication for intranasal delivery (0.5 g) to a shaved area
of the lateral surface of the animals’ bodies (4 x 4 cm) during 5 days, and consequent one-time application of the intranasal gel containing
N-phenylacetyl-L-prolylglycine ethyl ester (0.3 g), did not result in anaphylactic shock development. No visible reactions were detected in
the experimental animals after 20 more skin applications of the intranasal gel containing N-phenylacetyl-L-prolylglycine ethyl ester during
4 weeks (5 times per week). The skin area exposed to application in animals of the control and experimental groups looked the same.

Conclusions. Complex studies of some toxicological parameters (such as mortality, dynamics of body weight change, local irritative
effect and allergic response to the effective dose of a novel medication containing N-phenylacetyl-L-prolylglycine ethyl ester for intranasal
delivery) have been performed. Summarizing obtained results, it can be confirmed that the medication under study does not cause any local
irritative effect and allergic response and does not demonstrate general toxic effects in case of its intranasal delivery. Thus, further research
of the novel medication containing N-phenylacetyl-L-prolylglycine ethyl ester for intranasal administration has a potential perspective.

B1BYEHHA TOKCUYHOCTI, MicLLIEBONOAPa3HIOBaAbHOI Ta aAeprizyBaAbHOI Aii HOBOro
iHTpaHa3aAbHOro Aikapcbkoro 3acoby 3 eTunoBuM edipom N-peHinaueTua-L-npoaiarninuHy

B. C. Bypnaka, |. ®. beneHiueB

Po3pobka HoBWX nikapcbkix ()OpM Ans AOCTABMEHHS aKTUBHOLiOUMX PEYOBUH CUCTEMHOI Aii 3 BUCOKOK BiogoCTymHIiCTIO — akTy-
arnbHa npobrema cy4acHoi hapMaLeBTU4YHOI Ta MEAUYHOT Hayku. YnManuii apceHan HOOTPOMHUX NpenapartiB Yepes iXHI0 HEBUCOKY
e(EKTUBHICTb i HE3HAYHY HEMPOLOCTYMHICTL HE BIANOBIAAE Cy4YacHUM BUMOraM KiiHiYHOT Hayku Ta npakTuki. OCTaHHIM YacoM y4eHi
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3BEpTaloTb yBary Ha NepCrneKkTUBHICTb 3aCTOCYBAHHS IHTPaHA3aMbHOTO LNSXY BBEAEHHS 4151 TPAHCNOPTYBaHHS MiKapCbKX Pe4OBUH
CWUCTEMHOI Aii y KPOBOTIK MOAUHN. BUKOPUCTaHHS iIHTPaHa3anbHoro LLNSXY BBEAEHHS AN AOCTaBMNEHHS Ail04MX PEYOBUH CrpUsaTUMe
MoniNLEHHI0 HeMPOLOCTYNHOCTI, @ OTXXE MiABMLLEHHIO TepaneBTUYHOI ed)eKTUBHOCTI npenaparis. Ha kadeapax TexHonorii nikis,
thapmakonorii Ta MeanyHoI peuenTypy 3anopi3bkoro AepXaBHOrO MeauyHoro yHisepcutety (30MY) B pesynsraTi KOMMMEKCHNUX
chiavko-ximiuHmx, MikpobionoriyHmx i BiohapmaLeBTUYHNX AOCHIMKEHb PO3POBUNM CKIad HOBOT iHTpaHa3anbHOi (hopmi 3 ETUNOBUM
edpipom N-theHinauetun-L-nponinrniumny, wo mictuts 1 % etunosoro edipy N-ceHinauetun-L-nponinmiuunny, 5 % rniueputy Ta
6GiLLogiTy NONTABCLKOO (CTaHLAPTU30BaHOrO Ha kadbeapi TexHonorii nikis 3OMY), posunH HaTpilt kapbokcumetunuentonosnta 1 %
TBiHY-80. AKTyamnbHUM € BUBYEHHSI OKpEMIX NapameTpiB 6e3ne4HOCTi po3pobneHoi Nikapchbkoi hopmu.

MeTta poGoTi — BUBYEHHS OKPEMMWX NMapaMeTpiB TOKCMYHOCTI, MICLIEBOMOAPa3HIOBaNbHOI Ta anepridyBanbHOi Aii edheKTMBHOI 403N
CTBOPEHOI iHTpaHasanbHoi hopmu 3 eTnnosum edipom N-eHinauetun-L-nponinrmiumHy.

Marepianu Ta meTogu. [Ins KOXHOrO AOCNIMKEHHS Sk MaTepiani BUKOPUCTOBYBanW po3pobneHi iHTpaHasanbHi hopmu, Lo MICTUIN
1 % etunosoro edhipy N-cbeninauetvn-L-nponinrmiumny (Hoonent),no 5 % riepuHy Ta GilLodiTy NonTaBCHKOrO (CTaHAAPTN30BAHO-
r0), PO341H HaTpii kapbokcumeTunuentonosnta 1 % eiHy-80. ETnosuii ecip N-deninauetvn-L-nponinrniuuHy (CAS Ne157115-85-0,
orpumanu sig Shijiazhuang Prosperity Import and Export Co., Ltd., China. Purity: 298 %), BiliodhiT nontascbkuii (CTaHaapTU30BaHI
po34nH — Ha kadpenpi TexHonorii nikis 3OMY), nonicop6at-80 (TOB CuHbiac, M. Kuis), Hatpiit KMLL (TOB CuHbiac, M. Kuis), rileput
(TOB CuHbiac, m. Kuig), 6eHaankoHito xnopug (TOB «ACTOK-MJTKOC», m. 3anopixoks).

[0CTpY TOKCMYHICTb, anepridyBarbHy Ta LUKIPHOMOAPAa3HioBabHY akTUBHICTb, aKTMBHY LLKIPHY aHadbinakcito BuB4ani Ha binvx Lypax,
a AoCnimKeHHs MicLieBonoapasHioBarbHOI i (KOH'oHKTBaNbHa Npoba) iHTpaHasanbHoi opmu 3 eTunosum edbipom N-cheHinaue-
TUN-L-nponinmiumHy BUKOHaNM Ha Mypyakax BignosigHo 4o pekomenaaLi AdLL MO3 Ykpaihu Ta 3rigHo 3 iHLUMMK pekoMeHaaLisiMu.
CTaTMCTMYHO pesynbTaTi onpaLitoBany, 3acTOCOBYKOYM NiLEH3iHMIA nakeT nporpamu Statistica for Windows 13 (StatSoft Inc., Ne
JPZ8041382130ARCN10-J). ins BCix BUAIB aHani3y CTaTUCTUYHO 3HaYyLLmMu BBaxanu pisHuuio p < 0,05 (95 %).

Pesyniratu. OgHopasose iHTpaHasanbHe BBEAEHHS MakcMarbHo npunycTiMoro o6'emy 0,4 Mn npenapary Lwypam macoto 100 r
y B03i 40 Mr/kr He BUKNMKano 3arnbenb oaHoi 3 6 TBApUH rpynu AOCAIMKEHHS nNpoTsroM Aoou. Bus4atoumn Moxnumey Micuesono-
[pasHioBasbHy fito iHTpaHasanbHoro refto 3 eTunosumM edipom N-terinauetun-L-nponinrniumnHy, y 2 i3 10 TBapuH 3apeecTpyBanm
cnabke NOYEPBOHIHHS KOH'HOHKTVBM Bigpa3y nicnsi BBEAEHHs npenaparty. B iHwwwx 8 TBapyH He Byno 3MiH crn3oBoi 0BOMOHKM O4eil.
LLloneHHe HaHeCeHHs Ha BUCTPUIKEHY AinsiHKy 60KoBOi NoBepxHi Tynyba TBapuH (4 x 4 cm) 0,5 riHTpaHa3anbHoi hopmu, siky BUBYaNK,
npotsirom 5 7i6, a noTiM ogHoKpaTHOro HaHeceHHs 0,3 T iHTpaHasanbHoro renio 3 eTunosiM edipom N-cerinauetun-L-nponinrmi-
LMHY He CMPUYUHANO PO3BUTOK aHadinakTUYHOrO LWOKY. Micns HaHeceHHs 20 MOBTOPHWX HALLKIpHWUX annikauii iHTpaHa3anbHoro
reno 3 eTunosum ecpipom N-cheHinaueTnn-L-nponinrniumHy npotsrom 4 TxkHIB (5 pasis Ha TWXKAEHb) He 3apeecTpyBany BUAUMI
peakuii y TBapuH. 30BHILLHIA BUrNSA, LUKIPHUX MOKPUBIB Y MICLi HAHECEHHS He BIiAPI3HSBCS Y TBAPWH KOHTPOMbLHOI Ta AOCIAHOI
rpynu.

BucHoBKuM. 3aiiCHUNM KOMMAEKCHI JOCIMKEHHS OKPEMIX NapameTpiB TOKCUYHOCTI (NeTanbHICTb, AWHaMika 3MiHM Macu Tina,
MiCLieBOMOAPa3HIOBanbHa Ta anepridyBasnbHa i) eheKTUBHOI 1031 HOBOI iHTpaHa3anbHoi hopmu 3 eTunosum edipom N-cbeHin-
auetun-L-nponinrniumHy. 3a pesynsratamu, Lo OTpUMan, Liei npenapar He BUKMWKae MICLEBONOAPa3HIOBarbHy i aneprisyBanbHy
peakLito, He NPOSBASE 3aranbHy TOKCUYHY ito B yMOBaX iHTpaHa3arnbHoro BBeAeHHS. [epcrnekTMBHUM € NPOLOBXKEHHS AOCHIMKEHDb
HOBOI iHTpaHa3arnbHoI Nikapcbkoi hopmm 3 eTunosuM edipom N-deHinaueTmn-L-nponinrmilyHy.

WU3yueHue 0CTPON TOKCUYHOCTH, MECTHOPA3APAXKAIOLLET0 U aANEPrU3UPYIOLLET0 AEUCTBUA
HOBOr0 MHTPaHa3aAbHOro AeKapcTBeHHOro npenaparta ¢ N-geHuaaLeTUA-L-NTPOAMATAULIMHOM

B. C. Bypnaka, U. ®. bereHnues

PaspaboTka HOBbIX lekapCTBEHHBIX (HOPM Anst AOCTaBKW LENCTBYHOLLMX BELLECTB CUCTEMHOTO JEICTBUS C BbICOKOWA B1ofoCTynHO-
CTbl0 — aKTyanbHasi npobrnema coBpeMeHHON (hapMaLEBTUYECKON U MEAULMHCKON Hayki. CyLLeCTBYeT 3HauMTENbHbIA apceHan
HOOTPONMHbIX NPenapaToB, KOTOPbIN B CUMY HEBLICOKON 3EKTUBHOCTM U HE3HAYUTENBHOW HENPOAOCTYNHOCTM He B MOSHOW Mepe
0TBEYaeT COBPEMEHHBIM TpebGOBaHWAM KIMHWYECKOW Hayki U NpaKTUKK. B nocneaHee BpeMs BHUMaHWE yYeHbIX akLeHTUpOBaHO
Ha NepCneKkTUBHOCTU NPUMEHEHNS MHTPaHA3abHOrO MyTV BBEAEHWS AN TPAHCNOPTUPOBKM NIEKapCTBEHHBIX BELLECTB CUCTEMHOMO
[eliCTBUS B KPOBOTOK YENOBeKa. /icnonb3oBaHye MHTpaHa3anbHOro NyTy BBEAEHUS ANs OCTaBKM AENCTBYHOLWMX BELeCTB byaeT
€nocobCTBOBATh YMyYLLEHNO HEAPOLOCTYMHOCTH, @ 3HAYNT, U NOBLILIEHMIO TepaneBTYeckon achceKTMBHOCTH npenapatos. Ha
kadhesipax TEXHOMOrW NekapCTB v hapMaKonorm M MELVULIMHCKO peLienTypbl 3anopoCKoro rocy4apCTBEHHOTO MEAULIMHCKOTO YHU-
Bepcuteta (3MMY) B pesyniraTe KOMMNEKCHbIX 13MKO-XMMUYECKMX, MYKPOBMONOrYeckix 1 bruothapmaLeBTUieCKuX ccneaoBaHuii
pa3paboTaH cocTaB HOBOM MHTpaHa3arnbHoM hopmbl € 3TMNoBbIM 3chpom N-theHnnaLeTun-L-nponunrinumHa, KoTopasi CORep T
1 % atunosoro achupa N-thenmnaveTun-L-nponunrmuumHa, 5 % ravuepuHa n bulwodmTta NONTaBCKoro (CTaHAAPTU3NPOBAHHOMO
Ha kacbeape TexHomoruv nekapcte 3IMY), pactBop HaTpuii kapbokecumeTunenmtonossl M 1 % TeiHA-80. AkTyanbHbIM SBRSETCS
13y4YEHME HEKOTOPbIX NapamMeTpoB 6e30nacHOCT pa3paboTaHHON NekapCTBEHHON (hopMbl.

Llenb paboThbl — U3y4eHUe HEKOTOPbIX NAPaMETPOB TOKCUYHOCTY, MECTHOPa3APaXatoLLEro U annepruavpytoLiero AeicTens ag-
(peKTMBHOM A03bI CO3AAHHON MHTPaHa3anbHoN opMbl ¢ N-theHnnaveTvn-L-nponunrnnumHa.

Matepuansi n metoabl. [Ins Kaxaoro MCCrnenoBaHUs B KAYECTBE MaTepuanoB 1CMomnb3oBanu pa3paboTaHHble MHTpaHas3anbHbIe
chopmbl, koTopble cogepxarv 1 % N-cbeHnnaueTun-L-nponunrmumHa, no5 % rnuueputHa u buiiodguTa nonTaBckoro (CTaHaapTuau-
POBaHHOrO), pacTBOP HaTpuil kapbokcumeTunuenmnonossi n 1 % teuHa-80. N-cbernnauetun-L-nponuaranumH (CAS Ne157115-85-0,
nonyyeH ot Shijiazhuang Prosperity Import and Export Co., Ltd., China. Purity: 298 %), Guiuodut nontaBckuii (CTaHAapTU3MpOBaH-
HbIiA pacTBOP — Ha kacdbeape TexHomnorn nekapcte 3MMY), nonmcopbat 80 (OO0 Cunbuac, r. Kues), Hatpuit KML, (OO0 CuHbuac,
. Knes), rmuuepuH (OO0 CuHbwmac, r. Knes), 6eHsankorus xnopug (OO0 «ACTOK-MMKOCy, 1. 3anopoxbe). OCTpyto TOKCUYHOCTD,
annepruavpyoLLyio 1 KOXHOPa3apaXatoLLyo akTUBHOCTH, aKTUBHYHO KOXKHYIO aHadunakcuio n3yyanum Ha benbix kpeicax, a uccne-
[I0BaHWS MECTHOPA3paxaroLLero AEnCTBIS (KOHbIOHKTUBamNbHas npoba) nHTpaHasanbHoi dopmbl ¢ N-beHunaueTun-L-nponun-
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Ole r’MMHaAbHbl€e UCCAEAOBAHNA

FMWLMHOM NPOBOANNM Ha MOPCKWX CBUHKAX B COOTBETCTBUM C pekomeHaaumsamu FOLL M3 YkpanHbl 1 gpyrimu pekomMeHgaumusivi.
CratucTiyeckyto 06paboTky pesynsraToB MPOBOANMM C MPUMEHEHNEM NMLIEH3NOHHOTO NakeTa nporpammbl Statistica for Windows
13 (StatSoft Inc., Ne JPZ8041382130ARCN10-J). [Ins BCex BMAOB aHanmM3a CTAaTUCTUYECKW 3HAYUMBIMM CHYUTANU pasnnyuns
p < 0,05(95 %).

Pesyniratbl. OgHOKpaTHOE MHTPaHa3arnbHoe BBeAEHWe MaKkcManbHO gonycTiMoro obbema 0,4 Mn paspaboTaHHoro npenapara
kpbicam Maccoit 100 1 B o3e 40 Mr/kr He BbI3Bano rmbenb Hit OAHOTO 13 6 XMBOTHBIX ONbITHON rPYNMbl B TEYEHUE CyTOK. [pyn nayyeHnn
BO3MOXHOI0 MECTHOPa3ApaxaroLLero AenCTBIS MHTpaHasaneHoro rens ¢ N-gherunauetun-L-nponunranumHom y 2 13 10 XMBOTHbIX
3aperucTprpoBanit Nerkoe NoKpacHeHe KOHLIOHKTVBLI Cpady nocne BeeAeHWs npenapara. Y octarnbHbIX 8 KUBOTHbIX M3MEHEHNS
CMU3MCTON KOHBIOHKTUBbI HE OTMeYeHbl. ExXeHeBHOe HaHeCeHNe Ha BLICTPUKEHHBIN y4acToK BOKOBOW NOBEPXHOCTM TYNOBULLA
KUBOTHBIX (4 x 4 cm) 0,5 I co3naHHOM MHTpaHa3anbHoN hopMbI B TeHEHWE 5 CYTOK, a 3aTeM OQHOKPATHOrO HaHeceHus 0,3 r HTpa-
HasanbHoro rens ¢ N-cheHnnaueTn-L-nponunranuMHOM He NPUBOAMIO K PasBUTUI0 aHadunakThieckoro Lwoka. Mpu HaHeceHun
20 NOBTOPHbIX KOXHbIX annamkauuii nHTpaHasaneHoro rens ¢ N-peHunauetun-L-nponunrnmumHom B Tedenne 4 Hegenb (5 pas B
HeZento) BUANMbIE PEAKLIMMW Y OMbITHBIX KUBOTHBIX HE 3apernCTpUpOBaHb!. BHELLHWA BS KOKHBIX MOKPOBOB B MECTE HAHECEHS! HE
OTNNYArCS Y XMBOTHBIX KOHTPOMBHO 1 OMBITHON rPyNMbI.

BbiBogbl. [poBeaeHb! KOMMIEKCHbIE NCCNIeA0BaHUS HEKOTOPLIX NAapaMEeTPOB TOKCUYHOCTY (NETanbHOCTb, AMHAMUKa U3Me-
HEHWsl Maccbl Tefa, MeCTHOPa3ApaxaroLLee 1 annepruavpyloLlee AercTane) apdeKTMBHON [O3bl HOBOW UHTpaHa3amnbHOI
opmbl ¢ N-cheHnnaueTun-L-nponunrnuumiom. CornacHo Nony4eHHbIM pesynsTaTam, OnbiTHLIA Npenapart He XapakTepu-
3yeTcsi MecTHopasapaXatoLLell, annepruaupytoLLeil akTMBHOCTBI0 U He MPOSIBsAET 0BLLEro TOKCMYECKoro 4encTBus npu
HasanbHOM MpuUMeHeHNu. MepcnekTUBHLI AanbHenwne UCCNeA0BaHNs HOBOW MHTpaHa3anbHOI NekapCTBEHHOM OPMbI C
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N-ceHunaueTun-L-nponunramuuHom.

Development of novel medications for delivery of active
ingredients with systemic absorption and high bioavailabi-
lity is an actual challenge for modern pharmaceutical and
medical science.

Nowadays, the number of the central nervous system
diseases is continuously growing. These conditions lead
to impairment of mnestic and intellectual brain functions,
to decrease in mental alertness and memory in particular,
which results in deterioration in the quality of life, sometimes
in disability and patients’ partial or complete dependence
on other people [1-4].

The existing variety of nootropics does not fully respond
to modern criteria of clinical science and practice due to
insufficient effectiveness and neuroavailability.

Recently, scientists have drawn attention to the po-
tential of intranasal administration for delivery of active
ingredients with systemic effect to human blood flow.
Intranasal administration for delivery of active ingredients
will enhance neuroavailability and, thus, a therapeutic effect
of drugs [5,6].

Various compounds are used as nootropic agents,
such as: cerebral vasodilators (Vinpocetine, Nicergoline),
antioxidants and membrane protectors (Mexidol, Pyritinol),
pyrrolidone derivatives (Piracetam and its derivatives), GAB-
Aergic drugs (y-aminobutyric acid, Picamilonum, Phenibut),
Calcium channel blockers (Nimodipine, Cinnarizine), drugs
increasing cholinergic transmission (Ipidacrinum, Donepe-
zilum, Galantamine), herbal preparations (Ginkgo Biloba),
neuropeptides and their analogues (Cerebrolysin, Semax,
Noopept) [7,8].

Atthe Departments of Medicines Technology, Pharma-
cology and Medical Formulation of ZSMU a composition of
the novel medication containing N-phenylacetyl-L-prolylgly-
cine ethyl ester for intranasal delivery was developed as a
result of complex physical and chemical, microbiological and
biopharmaceutical experiments. The medication contains
1 % of N-phenylacetyl-L-prolylglycine ethyl ester, 5 %
of Glycerin and Poltava Bischofite (standardized solution
prepared on the Department of Medicines Technology
of ZSMU), Sodium carboxymethyl cellulose solution and
Tween 80 (1 %).

Aim
The aim of the research is to study some toxicological
parameters, local irritative effect of and allergic response

to effective dose of created medication containing N-phe-
nylacetyl-L-prolylglycine ethyl ester for intranasal delivery.

Materials and methods

The created medications for intranasal delivery were used
as materials for each test. These medications contained
N-phenylacetyl-L-prolylglycine ethyl ester (1 %), Glycerin
and standardized Poltava Bischofite (5 % each), Sodium
carboxymethyl cellulose solution and Tween 80 (1 %).
N-phenylacetyl-L-prolylglycine ethyl ester (CAS Ne157115-
85-0, obtained from Shijiazhuang Prosperity Import and
Export Co., Ltd., China. Purity: 298 %), Poltava Bischofite
(standardized solution prepared on the Department of
Medicines Technology of ZSMU), Polysorbate 80 (obtained
from Limited liability company “Synbias”, Kyiv), Sodium
carboxymethyl cellulose (obtained from Limited liability
company “Synbias”, Kyiv), Glycerin (obtained from Limited
liability company “Synbias”, Kyiv), Benzalkonium chloride
(obtained from Limited liability company “Istok-Plus”,
Zaporizhzhia).

Possible toxic effect of the medication containing
N-phenylacetyl-L-prolylglycine ethyl ester was studied on
outbred albino rats weighing 98-110 g in accordance with
recommendations of the State Pharmacological Center of
the Ministry of Health of Ukraine. Each group consisted of
six animals. The intranasal gel under research, containing
N-phenylacetyl-L-prolylglycine ethyl ester, was adminis-
tered intranasally with syringe dispenser in the maximum
allowable amount of 0,4 ml. Possible pathological changes
in behavior and appearance, as well as death of animals
were recorded within 14 days. Autopsy and morphological
studies were performed only in dead animals [9].

Allergic response and irritating effect on skin of
the intranasal medication was studied by means of skin
application on outbred albino rats of both sexes weighing
120-150 g (2 groups - control and experimental with 10
animals in each) in accordance with recommendations
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of the State Pharmacological Center of the Ministry of
Health of Ukraine. On the lateral surface of the body of
animals, an area of a 4 x 4 cm was shaved. This area
was exposed to application of 0.5 g of a dosage form,
then the animals were located in individual cells to pre-
vent licking off the drug. The application of the intranasal
gel was repeated 20 more times by means of cutaneous
applications 5 times per week.

Skin allergy reactions were analyzed daily according to
the scale of evaluation of skin samples. The first test was
conducted after 10 applications (in the event of detecting
allergic reaction, further application of the medication was
intended to stop). In case of negative or doubtful effect,
the number of skin applications was to be increased to 20.

The research on local irritative effect (Conjunctival
allergen provocation test (CAPT)) of created medication
containing N-phenylacetyl-L-prolylglycine ethyl ester for
intranasal delivery was carried out on guinea pigs weighing
480-520 g (2 groups — control and experimental with ten
animals in each), in accordance with recommendations of
the State Pharmacological Center of the Ministry of Health
of Ukraine and other recommendations.

On the conjunctiva of both eyes of animals from
the experimental group, 0.01 ml of gel was applied with
the dispenser. The animals from the control group re-
ceived distilled water administration into conjunctival sac.
The observation lasted for 3 days. Allergic reaction was
assessed according to a scale: 0 points — no changes in
the conjunctiva; 1 point — slight reddening of the conjunc-
tiva; 2 points — reddening of the conjunctiva and swelling.
The study of cutaneous anaphylaxis reaction to medication
containing N-phenylacetyl-L-prolylglycine ethyl ester for
intranasal delivery was conducted on outbred albino fe-
male rats weighing 180-190 g (two groups — control and
experimental with ten animals in each) in accordance with
recommendations of the State Pharmacological Center of
the Ministry of Health of Ukraine.

An area of a 4 x 4 cm was shaved on the lateral
surface of the animals’ bodies. It was exposed to appli-
cation of 0.5 g of a dosage form, then the animals were
located in individual cells to prevent licking off the drug.
Sensitization of animals was estimated in 5 days after
the last drug application. For this, 0.3 g of the intranasal
gel was applied once on the skin of the ear. The analysis
of the anaphylactic shock intensity was performed after
6, 12 and 24 hours using the anaphylactic shock index
of Weigle et al.: ++++ — a shock with lethal outcome;
+++ — a shock with severe symptoms (general convul-
sions, asphyxia, the animal loses the ability to stand on
its paws, falls to the side, no lethal outcome); ++ — a
mild shock (slight convulsions, pronounced symptoms of
bronchospasm); + - a slight shock (some anxiety, rapid
breathing, itchy muzzle, involuntary urination, defecation,
disheveled hair); 0 — a shock reaction did not occur, no
symptoms were detected.

Results were statistically processed by means of
the standard statistical package of the licensed pro-
gram Statistica for Windows 13 (StatSoft Inc., Ne JP-
Z8041382130ARCN10-J). Normality of data was estimated
according to the Shapiro-Wilk test. The data is described
in the form of an average value. The significance of the dif-
ference between the average values was determined by

Zaporozhye medical journal. Volume 23. No. 1, January — February 2021

Original research

the Student’s t test in the normal distribution. For all analysis
types the P-value < 0.05 (95 %) was considered statisti-
cally significant [8-12].

The experiments involving the animals were carried out
in accordance with the International Standards for the Care
and Use of Laboratory Animals and with Council Directive
86/609/EEC regarding the protection of vertebrate animals
used for experimental and other scientific purposes [13,14].

Results

In researches by R. U. Ostrovskaya et al. in 2002, it has
been found that N-phenylacetyl-L-prolylglycine ethyl ester
belongs to Toxicity Class IV (practically nontoxic), LD50 of
which is 5078 mg/kg when administered intraperitoneally
[7]. Considering the fact that in our research other method
of drug administration was used (intranasal delivery), it is
necessary to provide a study on some toxicological para-
meters (mortality and dynamics of body weight change) of
the effective dose (40 mg/kg) of N-phenylacetyl-L-prolyl-
glycine ethyl ester for intranasal delivery. Thus, it has been
found that one-time intranasal delivery of the maximum
allowable volume of the medication under research (0.4 ml)
to the rats weighing 100 g in a dose of 40 mg/kg did not
resultin death of any of 6 animals of the experimental group
overnight (Table 1).

After one-time administration of the medication
containing N-phenylacetyl-L-prolylglycine ethyl ester for
intranasal delivery, the animals were under observation.
No visible pathological changes, as well as changes in
behavior of the animals occurred on day 1, 7, and 14 of
the experiment. It has been found that dynamics of body
weight change was within the physiological norm (Table 2).

In the course of studying potential local irritative effect of
the intranasal get containing N-phenylacetyl-L-prolylglycine
ethyl ester, two of ten experimental animals developed a
slight reddening of the conjunctivaimmediately after the ad-
ministration. No changes in mucous membrane of the eyes
were observed in the other eight experimental animals. On
the second and third day after the administration, none of
the experimental animals developed a positive reaction of
mucous membrane of the eye. This indicates the absence
of irritant action in this dosage form.

Then, the study of cutaneous anaphylaxis reaction to
medication containing N-phenylacetyl-L-prolylglycine ethyl
ester for intranasal delivery was conducted. As the result, it
has been found that a daily application of the studied intrana-
sal medication (0.5 g) on a shaved area of the lateral surface
of the body of animals (4 x 4 cm) during 5 days, and then
one-time application of the intranasal gel (0.3 g), did not re-
sultin development of anaphylactic shock. No symptoms of
anaphylactic shock due to intranasal gel application (0.3 g)
after 6, 12 and 24 hours. Thereby, the studied intranasal gel
containing N-phenylacetyl-L-prolylglycine ethyl ester does
not induce allergic reactions of anaphylactic type when
administered to animals during 5 days.

The conducted research of allergenic effect of the in-
tranasal gel containing N-phenylacetyl-L-prolylglycine ethyl
ester has revealed the following: no visible reactions were
detected in the experimental animals after 20 more skin
applications of the intranasal gel containing N-phenyl-
acetyl-L-prolylglycine ethyl ester during 4 weeks (5 times
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Table 1. A study on acute toxicity of the intranasal gel containing N-phenylacetyl-L-prolylglycine ethyl ester using intranasal administration

The maximum allowable volume, ml Dosage, mg/kg The number of rats Mortality, %
40 6 0 6 0

0.4

Table 2. The dynamics of body weight change in rats after one-time administration of the intranasal gel containing N-phenylacetyl-L-prolylglycine ethyl
ester M £ m

The groups of animals Initial state, (g) the 7 day, (g) the 14" day, (g)

The intranasal gel containing N-phenylacetyl-L-prolylglycine ethyl ester 1013 ¢ 1274 + 3.8 1474 + 2.8
Control group (n = 6) 107.1 £ 95 133.1 £ 8.6 154.3 + 41

Table 3. The results of the study on allergenic effect of the intranasal gel containing N-phenylacetyl-L-prolylglycine ethyl ester according to the scale of
evaluation of skin samples on the 4™ week of observation

The groups of animals n = 10 Designation of reactions Description of reactions

The intranasal gel containing N-phenylacetyl-L-prolylglycine ethyl ester

Negative
Negative

No changes in skin surface were observed
No changes in skin surface were observed

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

per week). Skin area exposed to application in animals
of the control and experimental groups looked the same
(Table 3).

Discussion

Thus, it has been found that the studied intranasal gel
containing N-phenylacetyl-L-prolylglycine ethyl ester does
notinduce a local irritative effect. Considering the obtained
research data, we can conclude that the intranasal gel con-
taining N-phenylacetyl-L-prolylglycine ethyl ester neither
induces allergic reactions on cellular level, nor provokes
allergic dermatitis after 20 applications during 4 weeks.

In the process of evaluation of acute toxicity of the cre-
ated intranasal gel containing N-phenylacetyl-L-prolylglycine
ethyl ester, the obtained results do not contradict the lite-
rature sources [7]. This novel medication — the intranasal
gel containing N-phenylacetyl-L-prolylglycine ethyl ester —
does not cause death of any animal in any group. Given
the LD50 value of the substance of N-phenylacetyl-L-pro-
lylglycine ethyl ester, it is impossible to cause mortality with
this method of administration.

Conclusions

A series of complex studies of some toxicological
parameters (such as mortality, dynamics of body weight
change, local irritative effect and allergic response to the ef-
fective dose of a novel medication containing N-phenylace-
tyl-L-prolylglycine ethyl ester for intranasal delivery) have
been performed. Summarizing obtained results, it can be
confirmed that the medication under study does not cause
any local irritative effect and allergic response and does not
demonstrate general toxic effects in case of its intranasal
delivery. Thus, further research of the novel medication
containing N-phenylacetyl-L-prolylglycine ethyl ester for
intranasal administration has a potential perspective.

Prospects for further research. Further studies of
the new nasal form with ethyl ester of N-phenylacetyl-L-pro-
lylglycine should be conducted. They are studies on rheo-
logical parameters, chemical and microbiological stability.
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