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Macro- and microelements determination in children
with rotavirus infection
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The purpose of this study was to determine serum zinc, iron, magnesium, copper, potassium, calcium, and sodium levels in
acute rotavirus infection and convalescence period in children.

Materials and methods. We examined 86 patients aged from 4 months to 5 years with clinical and laboratory signs of rotavirus
infection. The | group — 43 children with RVI in acute period. The Il group — 43 children with RVI in convalescence period. The
control group included 14 healthy children at the same age. The content of macro- and microelements (zinc, iron, magnesium,
copper, potassium, calcium and sodium) in blood serum was determined by atomic absorption spectrophotometry. Feces samples
were used for Cito Test Rota (Pharmasco). Cito test was used for rotavirus antigen detection in feces. Statistical analysis was
performed by Excel. Student’s t-test was used to evaluate differences between study groups.

Results. The acute period of the disease in children with rotavirus infection was characterized by a significant increase of copper
in blood serum compared with the control group. At the same time, a significant decrease of iron, magnesium, zinc, potassium,
calcium, sodium were determined in patients with rotavirus infection, compared with apparently healthy children. After standard
treatment only the indicators of magnesium, potassium and sodium reached the same indices of control group children.

Conclusions. The detected changes in the mineral status of patients with rotavirus infection suggest the need for treatment
correction. Correction of micro- and macroelements imbalances in patients with rotavirus infection possibly should be aimed at
the metallo-drugs inclusion in complex treatment as well as medicines which improve absorption of the latter in the intestine.

Bu3HaueHHA MaKpo- i MiKpoeAeMeHTIB y AiTeM i3 poTaBipycHoto iHdeKuielo

0. I. Cwmisn, K. 0. Cmisin-Top6yHoBa, A. M. Aoboaa, C. B. Monos, T. M. BuHAa, |. KO. Bucoubkun, M. |. CiuHeHKo,
B. 0. NetpawweHko, t0. A. MaHbKo, B. B. Kocapuyk, O. B. lopaieHko

MeTa po6oTH — BU3HaYEHHs piBHSI CUPOBATKOBOTO LIMHKY, 3ani3a, MarHito, Migi, kanito, kanbLiito Ta HaTpito B rocTpOMy nepiogi Ta
B Nepioi pekoHBarnecLeHLii B AiTeN i3 potaipyCHOI iH(DEKLIEo.

Marepianu Ta metogu. O6cTexunm 86 navieHTiB BikoM Big 4 MicALIB 4O 5 POKIB i3 KMiHIYHAMW Ta NabopaTopHUMK O3HaKaMu
potasipyCcHOI iHdeKLil. | rpyna — 43 AnTWHM 3 poTasipyCcHOLO iHdekuieto B rocTpomy nepiogi. Il rpyna — 43 anTuHm 3 potasipyCHoOo
iHhekLieto B nepiof ofyxaHHs. KoHTponbHa rpyna Bkntovana 14 300poBux Aitei Takoro caMmoro Biky. BMICT MikpoenemeHTiB — LIMHKY,
3anisa, MarHito, Migi, kanito, KanbLiito Ta HaTpilo — B CMPOBATLL KPOBi BU3HAYanu MeTOLOM aToMHoi abcopbuinHoi cnekTpodoTo-
metpii. 3pasku kany Bukopuctani ans Cito Test Rota (Pharmasco). Cito Test BukopucToByBanu Anst BUSIBNIEHHS POTaBUPYCHOMO
aHTureHa y dekanisix. CtaTncTniHuiA aHania BUkoHanu 3a gonomoroto Excel. ins ouiHOBaHHS BiGMIHHOCTEN MiX rpynamu BUKo-
puctoByBany t-kputepiin CTbtogeHTa.

Pesynbkraru. locTpuit nepio 3axBOpioBaHHS B AiTel i3 pOTaBipyCHOKO iHEKLIE XapaKTepu3yBaBCs BiporigH1M 36inbLIeHHAM
BMICTY Mifji B CMpOBATLLi KPOBi MOPIBHSIHO 3 KOHTPOIBHO rPYMOL0. BiporiaHe 3HKEHHS BMICTY 3aniaa, MarHito, LIMHKY, Karito, Karb-
LLjt0, HaTPIto BU3HAYMNW B NALIEHTIB i3 pOTaBIpPYCHOI0 iH(EKL|iEI0 MOPIBHAHO 3 MPAKTUYHO 300POBUMM AiTbMK. [1icns cTaHaapTHOro
NiKyBaHHS TiMbKX MOKa3HUKY MarHito, kanito Ta HaTpito 4ocsArany BiAnoBIAHWUX AaHUX Y AiTel KOHTPOMbHOI rpynu.

BucHoBku. BusineHi amiHu MiHepanbHOro ctatycy naLjieHTiB i3 poTaBipyCHOR iH(PeKLieto cBigYaTh Npo HeOOXiAHICTb KopeKLii
nikyBaHHs. Kopekuisi BMICTy MiKpo- Ta MakpoeneMeHTIB y NaLieHTIB i3 poTaBipyCHO iHheKLIEr, MOXINBO, NOBKUHHA ByTu
CNpsIMOBaHa Ha NpU3HaYeHHs KOMMNEKCHOro NikyBaHHS MeTaroBMiCHAMW npenapaTtamu Ta 3acoby Ans noninweHHs oro
BCMOKTYBAHHS! B KULLEYHUKY.

OnpeaeneHHe MaKpO- U MUKPO3AEMEHTOB Y AeTeH C POTaBUPYCHON MHdEeKLMEN

A. U. CmusH, E. A. Cmusan-TopbyHosa, A. H. Noboaa, C. B. Monos, T. N.BbiHAa, U. 0. Bbicoukuii, 1. U. CUuHEHKO,
B. A. lNetpaleHko, 0. A. MaHbKo, B. B. Kocapuyk, E. B. lopaneHko

Llenb pa6oThl — ONpeaeneHue ypoBHs CbIBOPOTOMHOTO LiMHKA, enesa, MarHns, Meau, Kanus, KanbLus 1 HaTpust B OCTPOM
nepuosie U NEpUOAE PEKOHBANECLIEHLUN Y AETEN C POTaBUPYCHON UHAEKLMEN.

Marepuansi u metogbl. O6cnenosany 86 nauMeHToB B Bo3pacTe OT 4 MecsiLEeB A0 5 NeT C KIMHUYeCKUMI 1 TabopaTopHbIMU
np13HakaMn poTaBMpYCHOM MHdbekumm. | rpynna — 43 pebeHka ¢ poTaBMpyCHO MHGEKLMEN B ocTpoM nepuoge. Il rpynna — 43
pebeHka C poTaBMpYCHO UHADEKLIMEN B NEPUOZ, BbI3LOPOBNeHUs. KOHTponbHas rpynna Bktoyana 14 300poBbIX AETeN B TOM Xe
Bo3pacTe. CofepxaHne MUKPO3MEMEHTOB — LIMHKA, Xenesa, MarHus, Meau, Kanus, KanbLmus 1 HaTpus — B CbIBOPOTKE KPOBU Onpe-
[ensnm MeToaoM aToMHol abcopbLyoHHo cnekTpodotomeTpun. ObpasLibl kana ncnonb3osaHbl Ans Cito Test Rota (Pharmasco).
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Cito Test ucnonb3oBanu 151 0BHapyKEHWSI POTABMPYCHOTO aHTUreHa B chekanusix. CTaTUCTUYECKMiA aHanM3 BbIMOTHEH C MOMOLLbH
Excel. [Ins oueHku pasnuuniti Mexxay rpynnamm ucnonb3osaH t-kputepuin CTologeHTa.

Pesyniratbl. OcTpbi nepurog 3abonesanuns y AeTeli C poTaBupyCHOM MHIDEKLIMEN XapaKTepKU30Barcs 3HaUUTENbHbIM YBENUYEHEM
CoAepkaH1s Meay B CbIBOPOTKE KPOBM NO CPABHEHMIO C KOHTPOIBHOW rPynnoi. 3HaUMTENbHOE CHIKEHE COOEPXaHUs xenesa,
MarHus,, LMHKa, Kanusi, kanbLys, HaTpys onpenenuny y naLuyeHToB ¢ poTaBUpYCHOM UHEKLMEN N0 CPABHEHMIO C NPAKTUYECKN
300pOoBbLIMM AeTbMY. [locne CTaHAAPTHOTO NTeYeHst TONMBKO NokasaTeny MarHus, Kanusi M HaTpust JOCTUrani COOTBETCTBYHOLLMX

[aHHbIX y ieTeln KOHTPOIbHOW rpynmbl.

BiiBoa. O6GHapyKeHHbIE U3MEHEHWSI MMHEPATTBHOTO CTAaTyCa MaLMEHTOB C POTAaBUPYCHOW UHCDEKLIMEN CBUAETENLCTBYIOT O
HEeoBXOAMMOCTI KOPPEKLMU NedeHus. Koppekuust CoaepaHisi MUKPO- U MakpOINEMEHTOB Y MALMEHTOB C POTaBUPYCHO
VHEKLMeN, BO3MOXKHO, IOMKHa BbiTb HAaNpaBmneHa Ha HasHaYeHe KOMMEKCHOTO NeYeHNst METannocoaepKaLyMy npena-
paTtamu 1 cpeacTBamu, CnocoBCTBYHOLLMMM YITyULLEHNIO UX aBCOPBLIMN B KULLEYHNKE.

Rotavirus is a member of the family Reoviridae. In all regions
of the world rotavirus is the leading cause of hospitalization
for gastroenteritis [2]. Rotavirus infection (RVI) is worldwide
disseminated disease. Global Enteric Multicenter Study has
found that rotavirus is the overall leading cause of moderate
to severe diarrhea in children between the ages of 6 month
and 2 years old [3,4]. Every year, rotavirus causes approx-
imately 114 million episodes of gastroenteritis requiring
only home care, 24 million of clinical visits, and 2.4 million
of children aged less than 5 years hospitalizations [2]. Ro-
tavirus is responsible for 5 % of all deaths among children
worldwide [5]. Also, RVI is the cause of 453 000 deaths of
young children each year, and more than 85 % of these
deaths are accounted in low-income countries [6]. Severe
rotavirus gastroenteritis occurs at younger age in developing
countries and coinfections with other enteric pathogens [3].

Rotavirus can get into the human body mainly with
a fecal-oral mechanism of the transmission by means of
contaminated hands, environmental surfaces and objects,
and occasionally by food and water [7,8]. The clinical man-
ifestation of RVI includes a wide range of symptoms from
asymptomatic infection to severe diarrhea with dehydration.
Children with RVI have clinical symptoms that vary from
mild illness with mild diarrhea of short duration to recurrent
profuse diarrhea with high fever and vomiting that can lead
to dehydration with electrolyte imbalance and even death.
RVI usually starts with severe attack of fever and vomiting
that lasts one or two days, followed by watery diarrhea which
generally continues for three to seven days [1].

The micro- and macroelements are important because
of their essential functions despite the small amount re-
quired. Bioelements deficiencies in children of most devel-
oping countries are related to their deficit in the common
food items. Zinc, iron, magnesium, copper, potassium,
calcium, sodium are essential micri- and macronuntrients
for growth and morbidity development. These elements
are regularly needed for protein synthesis, bone mineral-
ization, physical growth, and biological functions such as
immunity [9].

Carlson et al. used animal model for study which
showed that zinc helps to maintain the integrity of the intes-
tinal mucosa [10]. Yakoob et al. reported that reduction of
diarrhea mortality in children was due to zinc supplements
[11]. Serum zinc levels of the patients admitted to hospital
for acute gastroenteritis without any other disease and
without moderate or severe malnutrition were not affect-
ed by the disease state. Gastroenteritis did not further
decrease serum zinc levels in patients with asymptomatic
or subclinical zinc deficiency [12]. Zn concentrations in se-
rum significantly increased in remission as compared with
admission to hospital in children with viral infections [13].

Aim
We conducted a study to determine serum zinc, iron, mag-
nesium, copper, potassium, calcium, and sodium levels

in acute rotavirus infection and convalescence period in
children.

Materials and methods

Ourinvestigation comprised 43 patients aged from 4 months
to 5 years with clinical and laboratory signs of rotavirus
infection. The | group — 43 children with RVI in acute peri-
od, which were patients of St. Zinaida city children clinical
hospital, Sumy, Ukraine. The Il group — 43 children with
RVI in convalescence period. The control group included
14 healthy children at the same age. All children were en-
rolled in the study after informed consent of their parents or
guardians. Ethical approval was obtained from Institutional
research ethics committees.

Criteria for inclusion:

—age from 4 months to 5 years;

— rotavirus infection;

— hospitalization in acute phase of the disease;

—informed consent of children’s parents or guardians;

— absence of comorbidities in patients;

— children didn’t take drugs, which contributed to
the change in the amount of trace elements.

Criteria for exclusion:

— age less than 4 months or more than 5 years;

— hospitalization in mild phase of the disease;

— children’s parents or guardians didn’t give informed
consent;

— presence of comorbidities in children.

Feces samples were collected in a sterile container at
admission to the hospital. These samples were used for
Cito Test Rota (Pharmasco). Cito test was used for rotavirus
antigen detection in feces.

In the morning fasting venous blood samples were
obtained from children with rotavirus into sterile tubes for
trace elements analysis. After two hours keeping and cen-
trifugation at 3500 rpm for 10 minutes, blood serum was
separated. The serum samples were put in closed plastic
laboratory tubes and stored at -18 °C until trace elements
were analyzed.

The content of trace elements of zinc, iron, magnesium,
copper, potassium, calcium, and sodium in blood serum
was determined by atomic absorption spectrophotometry
(AAS) on a spectrophotometer C-115MI (JSC “Selmi”,
Ukraine) [14,15]. All results of trace elements analysis in
patients were compared with healthy controls. The content
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of trace elements in blood serum in comparison group was
determined by AAS.

Statistical analysis was performed by Excel (Microsoft
Corporation, Redmond, WA). Student’s t-test was used to
evaluate differences between study groups. Statistically
significant differences were indicated by p values <0.05.

Results and discussion

For determination of trace element provision in children
with rotavirus infection, we have determined the content
of copper, iron, zinc, magnesium, potassium, calcium, and
sodium in the acute phase of the disease (1-3 days) and
convalescence period (7-10 days) (Table 1).

The acute period of the disease in children with rotavi-
rus infection was characterized by a significant increase of
copper in blood serum to 20.15 + 0.34 mcmol/l compared to
the same period of the control group (12.36 + 0.33 mcmol/l
(P <0.001)). Atthe same time, a significant reduction of iron
was determined in patients of group |, it was 6.45 + 0.21
mcmol/l compared with apparently healthy children who
had 11.42 + 0.48 mcmol/l (P < 0.001). Similar changes
were related to the content of zinc which was 6.15 + 0.31
mcmol/l, lower than that of children in the control group
(13,56 £ 0,37 memol/l (P < 0.001)). Patients with RVI were
characterized by a significant decrease of magnesium in
blood plasma to 0.66 + 0.03 mecmol/l, compared to the same
index in the control group children (0.97 £ 0.05 mcmol/l
(P <0.001)).

In acute phase of the disease patients of the group |
had potassium and calcium content of 4.07 £ 0.15 mcmol/l
and 1.67 £ 0.05 mcmol/l, respectively, which was lower
than the level of the same elements in healthy children
(5.12£0.13 mcmol/l and 2.76 £ 0.05 mcmol/l, respectively,
(P <0.001)). In addition, the reduction of sodium in blood
plasma to 147.32 + 1.62 mcmol/l was determined in the giv-
en group of patients compared to the same index in children
of the control group (152.43 £ 1.87 mcmol/l (P < 0.001)).

After standard treatment there was no complete normal-
ization of micro- and macroelements content of the studied
parameters in children of the group I. In the period of
convalescence magnesium level increased significantly
to 1.02 £ 0.05 memol/l (P < 0.001) in patients with RVI. In
addition, potassium and calcium concentration in blood se-
rum increased in children of the group |, it was 4.78 + 0.16
mcmol/l and 2.15 + 0.06 mcmol/l, respectively, (P < 0.01).
At the same time, in children of this group copper index
tended to decrease, and iron, zinc and sodium — to increase
(P>0.05).

It is known that zinc is the main component that
regulates the activity of immune system; it is the factor of
nonspecific immune protection that is required for the mat-
uration of specific immune cells and cytokine production.
Reducing its number in children with RVI may indirectly
constitute the immune system dysfunction and organism
resistance impairment. Since copper is a part of oxidative
enzymes, and the processes of free radical oxidation
increase in acute phase of the disease, the need for these
enzymes also increases. All these facts may contribute to
copper release from the depot and its active participation
in metabolic processes. According to scientific references,
iron exchange in the body has a close relationship with
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Table 1. Dynamics of micro- and macroelements concentrations in blood serum

of children with mono and mixed RVI, M £ m

ME Control group (n = 14) 1 group (n =43)

Copper, mcmol/l 12.36 £ 0.33 20.15+0.34
P,,<0.001
Iron, mcmol/l 11.42 £0.48 6.45+0.21
P,,<0.001
Zinc, memol/l 13.56 +0.37 6.15+0.31
P,,<0.001
Magnesium, mcmol/l 0.97 £0.05 0.66 £ 0.03
P,,<0.001
Potassium, mcmol/l 512+0.13 4.07+0.15
P,,<0.001
Calcium, mcmol/l 2.76 £ 0.05 1.67 £0.05
P,,<0.001
Sodium, memol/l 152.43 £ 1.87 147.32 £ 1.62
P,,<0.05

1l group (n = 43)

19.63 £ 0.36
P,,<0.001
P,,>005

7.13£0.32
P,,<0.001
P,,>0.05

6.56 + 0.36
P,,<0.001
P,,>0.05

102005
P,,>0.05
P,,<0.001

478+0.16
P,>005
P,,< 001

2.15£0.06
P,,<0.001
P,,<0.001

150.21£1.85
P,,>005
P,,>005

P ,: difference between indexes of control group children and group | in acute phase;
P, .: difference between indexes of control group children and group I in convalescence phase;

P, .. difference between indexes of group | children in acute and convalescence phases.

the immunologic reactivity. Therefore, the reduction of iron in
blood serum may possibly be due to its significant demand
in the body for normalization of immunoreactivity impaired
function in patients under investigation.

Thus, this study has shown a significant decrease in
iron, magnesium, zinc, potassium, calcium, sodium, and
copper increase in blood serum in early phase of the dis-
ease in children with rotavirus infection. After standard
treatment only the indicators of magnesium, potassium
and sodium reached the same indices of the control chil-
dren group. The detected changes in the mineral status
of patients with rotavirus infection suggest the need for
treatment correction.

Conclusions

1. The acute phase of the disease in patients with rotavi-
rus infection is characterized by micro- and macroelements
imbalances in blood serum when compared with those of
healthy children, which are determined by a significant
decrease in iron, magnesium, zinc, potassium, calcium,
sodium, and increase in copper.

2. After standard treatment only the indicators of mag-
nesium, potassium and sodium reached the same indices
of control children group.

Prospects of further scientific research. A promising
study will be the correction of micro- and macroelements
imbalances in patients with rotavirus infection. Correction
possibly should be aimed at the metallo-drugs inclusion
in complex treatment as well as medicines which improve
absorption of the latter in the intestine.

Conflicts of Interest: authors have no conflict of interest to declare.
KoHAIKT iHTepeciB: BiACyTHIl.

ISSN 2306-4145  http://zmj.zsmu.edu.ua 373



374

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

Ole r’MMHaAbHblEe UCCAEAOBAHNA

Information about authors:

Smiyan O. I., MD, PhD, DSc, Professor, Department of Pediatrics,
Sumy State University, Ukraine.

Smiyan-Horbunova K. 0., MD, PhD, Assistant, Department

of Pediatrics, Sumy State University, Ukraine.

Loboda A. M., MD, PhD, DSc, Director of Medical Institute, Sumy
State University, Ukraine.

Popov S. V., MD, PhD, DSc, Professor, Department of Pediatrics,
Sumy State University, Ukraine.

Bynda T. P., MD, PhD, Assosiate Professor, Department

of Pediatrics, Sumy State University, Ukraine.

Vysotsky I. Yu., MD, PhD, DSc, Professor, Department

of Biophysics, Biochemistry, Pharmacology and Biomolecular
Engineering, Sumy State University, Ukraine.

Sichnenko P. 1., MD, PhD, Assosiate Professor, Department

of Pediatrics, Sumy State University, Ukraine.

Petrashenko V. 0., MD, PhD, Assosiate Professor, Department
of Pediatrics, Sumy State University, Ukraine.

Man’ko Yu. A., MD, PhD, Assistant, Department of Pediatrics,
Sumy State University, Ukraine.

Kosarchuk V.V., MD, PhD, DSc, Professor, Department of Medical
Support of Armed Forces, Military Medical Academy of Ukraine,
Kyiv, Ukraine.

Gordienko O. V., Assistant, Department of Morphology, Sumy
State University, Ukraine.

BiaomocrTi npo aBTopiB:

CwisiH O. I, A-p Mea. Hayk, npodecop, 3aB. kad. neaiatpii,
CyMCbKMI AepXaBHUI YHIBEpCUTET, YKpaiHa.

CwisiH-TopbyHoBa K. 0., KaHA. MeA. HayK, acUCTeHT kad. neaiaTpii,
CyMCbKMI AepXaBHUI YHIBEpCUTET, YKpaiHa.

Nob6oaa A. M. A-p MeA. HayK, AMPEKTOP MEAUYHOTO IHCTUTYTY,
CyMCbKMI AepXaBHUI YHIBEpCUTET, YKpaiHa.

Monos C. B., A-p MeA. Hayk, npodecop kad. neaiatpii, Cymcbkui
AEpXaBHWI yHiBepcuTeT, YkpaiHa.

BuHaa T. ., kaHA. MeA. Hayk, AOLIEHT kad. neaiatpii, CyMCbKMit
AEpXaBHWI yHiBepcuTeT, YkpaiHa.

Bucoupkuii |. t0., A-p Mea. Hayk, npodecop kad. 6iodianku,
Gioximii, papmakonorii Ta 6ioMOAEKYAIPHOT iHXeHepii, CymCbKuit
AepXaBHWI yHiBepcuTeT, YkpaiHa.

CiuHeHKo 1. I., KaHA. MeA. HayK, AOLEHT kad. neaiatpii, CymcbKmii
AepXaBHWI yHiBepcuTeT, YkpaiHa.

Metpaluerko B. 0., KaHA. MeA. HayK, AOLEHT Kad. neaiatpii,
CyMCbKH1I AepXaBHUI YHIBEPCUTET, YKpaiHa.

MaHbko 0. A., KaHA. MeA. HayK, acUCTEHT kad. neaiaTpii, CymcbKuit
AepXaBHWI yHiBepcuTeT, YkpaiHa.

Kocapuyk B. B., A-p Mea. Hayk, npodecop kad. opraHisaLii
MeAMUHOro 3a6e3neUeHHs Biricbk 36poiHux CuA, YKpaiHCcbka
BillCbKOBO-MeANUHA aKaaeMis, M. KUiB.

TopaieHko O. B., acucTeHT kad. Mopdonorii, Cymcbkuii AepxaBHUi
yHiBepcuTeT, YkpaiHa.

CBeaeHus 06 aBTopax:

CmusH A. W, A-p Mea. Hayk, npodeccop, 3aB. kad. neanarpum,
CyMCKI# TOCYAQPCTBEHHbIN YHUBEPCUTET, YKpauHa.
CmusH-TopbyHosa E. A., KaHA. MeA. HayK, acCHUCTEHT

Kad. neanatpun, CyMCKUiA rocCyAaPCTBEHHbIN YHUBEPCHTET,
YkpauHa.

Nob6oaa A. M., A-p MeA. HayK, AMPEKTOP MEAUHCTUTYTA, CyMCKUiA
rOCYAAPCTBEHHbIN YHUBEPCUTET, YKpauHa.

Monos C. B., A-p MeA. Hayk, npodeccop kad. neanarpuu, Cymckui
rOCYAAPCTBEHHbIV YHUBEPCUTET, YKpauHa.

BbiHaa T. M., KaHA. MEA. HayK, AOLEHT kad. neanatpun, Cymckuit
rOCYAAPCTBEHHbIN YHUBEPCUTET, YKpauHa.

Bbicoukuit W. 10., A-p MeA. Hayk, Npod. kad. BUOGU3IKK,
61OXUMUM, dapMaKOAOTHK 1 BUOMONEKYASPHON UHXEHEPUM,
CyMCKI# TOCYAQPCTBEHHBIN YHUBEPCUTET, YKpauHa.

CuuneHKo M. W., KaHA. MeA. HayK, AOLEHT Kad. neanatpuu,
CyMCKI# TOCYAQPCTBEHHBIN YHUBEPCUTET, YKpauHa.
Metpaluerko B. A., KaHA. MeA. HayK, AOLEHT Kad. neanatpuu,
CyMCKI# TOCYAQPCTBEHHBIN YHUBEPCUTET, YKpauHa.

MaHbKo 0. A., KaHA. MeA. HayK, aCCUCTEHT Kad. neauaTpuu,
CyMCKI# TOCYAQPCTBEHHBIN YHUBEPCUTET, YKpauHa.

Kocapuyk B. B., A-p Mea. Hayk, npodeccop kad. opraHusaumm
MEAULIMHCKOTO obecrneueHust Bock BoopyxeHHbIx Cua,
YKpanHCKas BOEHHO-MEANLMHCKan akaaemus, T. Kues.

TopaneHko A. B., accucteHT kad. mopdororuu, Cymekui
rOCYAAPCTBEHHbIN YHUBEPCUTET, YKpauHa.

Haailwaa o pepaklii / Received: 28.09.2017
Nicas poonpalyoBakHs / Revised: 17.10.2017
MpuitHsTo A0 APYKY / Accepted: 09.11.2017

References

(1

[

(3]

4

3]

(6]

Yl

(8]

&l

(10]

("

[12]

(13]

[14]

[19]

Krawczyk, A., Lewis, M. G., Venkatesh, B. V., & Nair, S. N. (2016). Effect
of Exclusive Breastfeeding on Rotavirus Infection among Children.
Indian J Pediatr., 83(3), 220-225. doi: 10.1007/s12098-015-1854-8.
Dennehy, P. H. (2015). Rotavirus Infection A Disease of the Past? Infec-
tious Disease Clinics of North America, 29(4), 617-635. doi: 10.1016/}.
idc.2015.07.002.

Parashar, U. D., Nelson, A., & Kang, G. (2013). Diagnosis, manage-
ment, and prevention of rotavirus gastroenteritis in children. BMJ, 347,
7204. doi: 10.1136/bm;.f7204.

Kotloff, K. L., Nataro, J. P., Blackwelder, W. C., Nasrin, D., Farag, T. H.,
Panchalingam, S., et al. (2013). Burden and aetiology of diarrhoeal di-
sease in infants and young children in developing countries (the Global
Enteric Multicenter Study, GEMS): a prospective, case-control study.
Lancet, 382(9888), 209-222. doi: 10.1016/S0140-6736(13)60844-2.
Ribas, M. de L., Tejero, Y., Cordero, Y., de Los Angeles Leodn, M.,
Rodriguez, M., Perez-Lastre, J., et al. (2015). Detection of rotavirus
and other enteropathogens in children hospitalized with acute gastro-
enteritis in Havana, Cuba. Arch Virol., 160(8), 1923-1930. doi: 10.1007/
500705-015-2458-3.

Tate, J. E., Burton, A. H., Boschi-Pinto, C., Steele, A. D., Duque, J., &
Parashar, U. D. (2012). 2008 estimate of worldwide rotavirus associ-
ated mortality in children younger than 5 years before the introduction
of universal rotavirus vaccination programmes: a systematic review
and meta-analysis. Lancet Infect Dis., 12(2), 136-141. doi: 10.1016/
S1473-3099(11)70253-5.

Yen, C., Tate, J., Patel, M., Cortese, M., Lopman, B., Fleming, J., et al.
(2011) Rotavirus vaccine. Update of global impact and future priorities.
Human vaccines, 7(12), 1282-1290. doi: 10.4161/hv.7.12.18321.
Dennehy, P. H., Cortese, M. M., Bégué, R. E., Jaeger, J. L., Rob-
erts, N. E., Zhang, R., et al. (2006). A case-control study to deter-
mine risk factors for hospitalization for rotavirus gastroenteritis in
US children. Pediatr Infect Dis J., 25, 1123-1131. doi: 10.1097/01.
inf.0000243777.01375.5b.

Lamberti, L. M., Walker, C. L. F., Chan, K. Y., Jian, W. Y., & Black, R. E.
(2013). Oral zinc supplementation for the treatment of acute diarrhea
in children: a systematic review and meta-analysis. Nutrients, 5(11),
4715-4740. doi: 10.3390/nu5114715.

Carlson, D., Sehested, J., & Poulsen, H. D. (2006). Zinc reduces the
electrophysiological responses in vitro to basolateral receptor mediated
secretagogues in piglet small intestinal epithelium. Comparative Bio-
chemistry and Physiology. Part A: Molecular and Integrative Physiology,
144, 514-519. doi: 10.1016/j.cbpa.2006.04.019.

Yakoob, M. Y., Theodoratou, E., Jabeen, A., Imdad, A, Eisele, T. P., Fer-
guson, J., etal. (2011). Preventive zinc supplementation in developing
countries: impact on mortality and morbidity due to diarrhea, pneumonia
and malaria. BMC Public Health, 11(3), 3-23. doi: 10.1186/1471-
2458-11-83-S23.

Akgiin, ., Songiil, S. Y., Kadriye, Y., & Turgay, C. (2007). Serum zinc
levels in children with acute gastroenteritis. Pediatrics International,
49(3), 314-317. doi: 10.1111/j.1442-200X.2007.02371.x.
Karakonstantakis, T., Papassotiriou, |., Sergounioti, A., Moraitis, P.,
Theodoridou, K., Afordakou, D., et al. (2012). Evaluation of zinc and
selenium alterations in children with acute infections: Correlation with
markers of inflammation. Interventional Medicine and Applied Science,
4(1), 15-20. doi: 10.1556/IMAS.4.2012.1.4.

Sunderman, F. W. Jr., Marzouk, A., Crisostomo, M. C., & Wea-
therby, D. R. (1985). Electrothermal atomic absorption spectrophotom-
etry of nickel in tissue homogenates. Annals of Clinical and Laboratory
Science, 15(4), 299-307.

Brzozowska, B., & Zawadzka, T. (1981). Atomic absorption spectro-
photometry method for determination of Lead, Cadmium, Zinc and
Copper in various vegetable products. Roczniki Panstwowego Zakladu
Higieny, 32(1), 9-15.

3anopoxckuii MeguumHekui xypHan. Tom 20, Ne 3(108), mait — noHb 2018 .



	Original research // Оригинальные исследования
	Smiyan O. I., Smiyan-Horbunova K. O., Loboda A. M., Popov S. V., Bynda T. P., Vysotsky I. Yu., Sichnenko P. I., Petrashenko V. O., Man’ko Yu. A., Kosarchuk V. V., Gordienko O. V. [Macro- and microelements determination in children with rotavirus infection]
	Article info
	UDC: 616.34-002-22.6-074-053.2-085:577.118
	DOI: 10.14739/2310-1210.2018.3.130456
	Key words: rotavirus, children, zinc, iron, magnesium, copper, potassium, calcium, sodium.
	Zaporozhye medical journal 2018; 20 (3), 371–374
	E-mail: smiyana@ukr.net

	Abstract
	Визначення макро- і мікроелементів у дітей із ротавірусною інфекцією
	Определение макро- и микроэлементов у детей с ротавирусной инфекцией

	Introduction
	Aim
	Materials and methods
	Results and discussion
	Table 1. Dynamics of micro- and macroelements concentrations in blood serum of children with mono and mixed RVI, M ± m

	Conclusions
	Conflicts of Interest // Конфлікт інтересів
	Information about authors
	Відомості про авторів
	Сведения об авторах

	References





