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The objective: estimate oxidative-antioxidant homeostasis in women with pregnancy course complicated by miscarriage.

Materials and methods. 90 women in IL and at the beginning of III trimesters of pregnancy were examined. In order to estimate peculiarities of
biochemical homeostasis in women with pregnancy course complicated by miscarriage there were studied 44 women with pregnancy course
complicated by miscarriage (the main group) and 46 women without clinical manifestations of miscarriage during pregnancy (comparison
group). Withdrawal criteria were diseases of cardiovascular, urinary systems and endocrine pathology. Average age of pregnant women
in the main group was 27.3+1.5 years and 27.4+1.1 years — in comparison group (p>0.05). Markers of oxidative modification of proteins
(OMP) in blood serum were analyzed by spectrophotometric method. State of antioxidative system of protection was determined in accord
with level of activity of superoxide dismutase, catalase, glutathione reductase, glutathione peroxidase and glutathione-S-transferase.
Variational and statistical processing of results was made using STATISTICA 13 — license standard application program packages for
multidimensional statistical analysis.

Results. During study of oxidation-reduction processes in pregnant women who had pregnancy complicated by miscarriage there was revealed
thatlevel of OMP exceeded the similar indicators among women without clinical manifestations of miscarriage during current pregnancy (p<0.05).
Investigations of superoxide dismutase revealed statistically significant (p<0.05) decrease of activity of enzymes in women with pregnancy course
complicated by miscarriage compared to pregnant women without such complication. It should be noted that statistically significant (p>0.05)
difference between groups during analyzing of catalase activity was not revealed. Studies of condition of thiol-disulfide system namely activity of
erythrocytic glutathione reductase and glutathione peroxidase indicate decrease of their level in women with pregnancy course complicated by
miscarriage compared to women without such complication but statistically significant difference (p>0.05) was not found.

Conclusion. Analysis of biochemical investigations shows that even in conditions of keeping and progression of pregnancy in women with
complication such as miscarriage the antioxidant protection is shifted along with activation of peroxidation processes. Such features are
the manifestation of oxidative stress in the present group of pregnant women along with deprivation of enzymic and non-enzymic links of
protective antioxidant system.
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CrtaH GioxiMiyHOro romeocTa3sy y XiHOK, nepe0ir BariTHOCTi IKUX YCKJIaAHUBCH HEBUHOLLYBAHHAM
B.T. Ciocroka, B.O. lNMoranos, I.®. bBenexiyeB, A.B. A6pamos, H.M. ConosiioBa

Mema docaidxncenns: ONIHIOBAHHS OKUCHIOBAJIbHO-aHTUOKCUIAHTHOTO TOMEOCTa3y Y KiHOK, nepebir BariTHOCTI y SIKUX YCKJIA[HUBCS HEBUHO-
LIy BaHHSIM.

Mamepianu ma memoou. O6crexerno 90 xinok y 11 ta va nouarky 111 tpumectpis BaritHocTi. [[Jist oniHOBaHHS 0cobaMBOCTEl GiOXiMIUHOTO
roMeocTasy y jKiHOK 3 YCKJIaJHEHUM T1epeGiroM BaritTHOCTI 6yJI0 IPOBEAEHO AOCTIPKEHHS Y 44 KiHOK (OCHOBHA IpyIia), mepebir BariTHOCTI SKux
YCKJIaJIHUBCSE HeBrHOIIYBaHHsaM BaritHocTi (HB), Ta y 46 xinok Ge3 kuiniunux npossis HB y nepiox ganoi BaritHocTi (rpyiia HOpiBHSIHHS).
Kpurepiem Bukiodenst GyJim 3aXBOPIOBAHHs CEPIEBO-CYANHHOI, CEY0BOI CHCTEM Ta eHJAOKPUHHA TatoJioris. Cepe/Hiii Bik BariTHUX B OCHOBHIi
rpyti cranosuB 27,3+1,5 poxy i 27,4=1,1 poky — y rpymi nopisusinus (p>0,05).

Jlocmipkenns MapkepiB OKHCHIOBaibHOI Mozaudikanii 6inkis (OMB) oniHoBasu y cupoBatiii KpoBi CHEKTPOMOTOMETPUYHUM METO-
oM. CTaH aHTHOKCHUAAHTHOI CHCTEMM 3aXHCTy BU3HAYaJU 32 pPiBHEM aKTHUBHOCTI CYNEPOKCHAAMCMYTa3M, KaTajlasH, [JIyTaTiOHPELyKTasH,
rIyTaTioHIepoKenaasu Ta riayTation-S-tparncdepasu. Bapiaiiiino-cratuctiuane o6pobseHts pe3yabTaTiB 3AiHCHIOBAIM 3 BUKOPHCTAHHIM
JI1IEH30BAHUX CTAH/APTHUX [IAKETIB IPUKJIAJHKX IIPOrpaM GaratoBuMipHoro cratuctudHoro anamiizy STATISTICA 13.

Pesyavmamu. 1lij yac BUBYEHHS OKMCHO-BiZIHOBJIOBAJILHUX MPOIECIB Y XKiHOK, epebir BaritHoCTi y Skux yekaaanuscs HB, Beranosiieno, mo
piBerb OMB 1epeBulilyBaB aHaIONUHI HOKAa3HUKU KiHOK Ge3 kiiniunux nposisis HB y nepioa ganoi BaritHocti (p<0,05). [locaimkenns cy-
MEePOKCHIMCMYTa3! BUSABIIIO socToBipHe (p<0,05) 3HMIKEHHS aKTUBHOCTI (hepMeHTa y JKiHOK, mepebir y sikux yckiaanuses HB, mopisusiHo
3 BariTHUMHU, y SIKMX TaKOTO yCKJagHeHHs1 He Oyso. CJliji 3a3HAUUTH, 1[0 CTATUCTMYHO A0CTOBipHOI (p>0,05) pisHuili Mix rpynamu 1 vac
OIIiHIOBAHHS aKTHBHOCTI KaTaJIa3¥ He BUSBJIEHO. BUBYEHHS cTaHy OKAa3HUKIB TiosI-AnCyIbdiHoI cncreMu, a caMe — akTHBHOCT] epHTPOIIUTapHOT
[JIYTATIOHPEYKTA3K Ta TJIyTATIOHIEPOKCUIA3H, CBIIYUTH TIPO 3HUKEHHS iXHBOTO PIBHSI Y KiHOK, 1epebir BariTHOCTI y sikux yckiaanauscs HB,
MOPIBHAHO 3 BAriTHUMH, Y IKUX TAKOTO YCKJIaAHeHHs He OyIio. [Ipore cratueTnaio 1ocToBipHoi pistuil (p>0,05) He BCTaHOBJICHO.
Saxatouennsn. Ananiz GiOXIMIYHUX JOCHIKEHb CBIUUTD PO Te, 110 HABITH B yMOBax 30epeKEHHsI Ta IPOTPECYBaHHS BATiTHOCTI Y JKiHOK,
y sKUX 1epebir recraiii yCKJIaJAHUBCsS HEBUHOIIYBAHHAM, BUSABJSIM MOPYLICHHsST aHTHOKCHIAHTHOIO 3aXKCTy Ha TJi aKTHBAllii mporecis
nepokcuzaiii. Taki 0cOOIUBOCTI € TIPOSIBOM OKCUAATUBHOTO CTPECY Y IAHOTO KOHTUHICHTY BariTHUX Ha TJIi JelpuBailii ik (pepMEHTATUBHOI, TaK i
HedepMeHTATUBHOI JJAHOK aHTHOKCH/IAHTHOI CHCTEMU 3aXHCTY.

Kniouoei caosa: sazimmicmo, yckiaouenns 6azimmocmi, HeGUHOWYBAHHS, OKUCHIOBALbHA MOOUIKauis OLIKI6, AHMUOKCUOAHMHA CUCIEMA 3AXUCTY.

CocTosiHMe GMOXMMUYECKOro roMeoCcTa3a y XXEHLUUH, Te4eHne 6epeMeHHOCTU KOTOPbIX OCJI0OXKHUJIOCb
HEeBblHALUMBaHUEM
B.T. Ciocroka, B.A. lNotanoB, N.®. BeneHnyes, A.B. Abpamos, H.H. CosioBbeBa

ITenv uccnedosanusn: onenKa OKUCIUTENBHO-AHTHOKCHAAHTHOTO TOMEOCTa3a y JKEHIIMH, TedeHne 0ePEMEHHOCTH KOTOPBIX OCJIOKHUIOCH HEBbI-
HalllBaHUEM.

Mamepuanot u memoodst. O6ciienosaro 90 sxeniun Bo 11 u B Hauasie [11 tpumectpos GepemerHocTu. Jljist oneHKE 0cOGeHHOCTE GUOXUMUYECKO-
IO TOMEOCTa3a y JKEHIIMH ¢ OCJOKHEHHBIM TedeHneM GepeMeHHOCTH GbLJIO TIPOBEIEHO UccieioBanue y 44 et (OCHOBHAS IPYIIA), TeYeHne
6epeMeHHOCTH KOTOPBIX OCJI0KHUIOCH HeBbiHauBanueM (HB), 'y 46 skenuun 6e3 knnnnueckux nposisiaenuniit HB B nepuosn nanHoit 6epemen-

22 3IOPOBBE JKEHIIIMHDI N210 (146)/2019
ISSN 1992-5921



AKTYAJIbHBIE TEMbI

Hoctu (rpymma cpaBrenusi). Kpurepuem uckiodenust Ob1n 3a00J€BaHust CEPACYHO-COCYANUCTON, MOYEBOI CUCTEM U DHIOKPUHHAS [TATOJIOTHSI.
CpeiHuii BopacT GepeMeHHbIX B OCHOBHOI rpyinie coctaBui 27,315 roga u 27,4+1,1 rona — B rpyiie cpasaerus (p>0,05).

VccnenoBanme MapkepoB oKucanTenbHoil Mogandukanun 6eaxos (OMB) oneHuBami B CHIBOPOTKE KPOBH CIIEKTPO(DOTOMETPUYECCKUM METOOM.
CocTosiHIEe aHTHOKCUIAHTHOI CHCTEMBI 3alUTHI OIPE/IC/IAIIN 110 YPOBHIO AKTHBHOCTU CYTIEPOKCHUINCMYTa3bl, KATAIa3bl, [y TaTUOHPE/YKTA3bl,
Iy TATHOHTIEPOKCU/IA3bI U TIIyTATHOH-S-Tpancdepasbl. BapuannonHo-cratuetnyeckyio 06paboTKy pesyibTaToB OCYIIECTBIISIIN ¢ HCTOIb30BAHN-
€M JINIEH3UPOBAHHDBIX CTAHAPTHDBIX MAKETOB MIPUKJIAJHBIX TIPOrPaMM MHOTOMEpHOTO cTaTicTideckoro ananmsa STATISTICA 13.
Pesyavmamot. [Ipy uzyuennn OKUCTUTEIbHO-BOCCTAHOBUTENBHBIX MPOIECCOB Y JKEHIIUH, TeueHne GepeMeHHOCTH Y KOTOPBIX ocIoKHnIoch HB,
YCTAHOBJIEHO, 4TO ypoBeHb OMB npesblia aHaJIornyHble TOKA3aTeIn JKeHIMH (6e3 KIMHnYecKuX nposasiennii HB B epuon nannoi Gepemen-
nocrn (p<0,05). VccneoBane cynepoKCHincMyTasbl BbISIBIIIO toctoBepHoe (p<0,05) cHukeHne akTMBHOCTH (DepMeHTa y JKeHIINWH, TedeH e
6epeMEeHHOCTH KOTOPBIX 0cI0KHUI0ch HB, 110 cpaBHEHNIO ¢ GEPEMEHHBIMH, Y KOTOPBIX JAHHOTO OCIOKHEHUs He Obl10. CleyeT OTMETUTD, 4TO
cTaTUCTHYeCKH A0cToBepHON (p>0,05) pasHuIbl MeKAy IPYITAMI TIPKU OleHKe aKTUBHOCTH KaTalasbl He oOHapyskeHo. V3ydenne coctosiHus
roKazatesieil THOJI-/IUCYIb()UIAHOI CHCTEMBI, @ IMEHHO — aKTUBHOCTU 3PUTPOIUTAPHOI IJIyTaTUOHPE/YKTa3bl 1 TJIy TATHOHIIEPOKCUIA3bI, CBUJIE-
TEJILCTBYET O CHUKEHUN WX YPOBHS Y JKEHIINH, TedeHne GepeMeHHOCTH KOTOPBIX 0cIoxkHIIoch HB, 1o cpaBiennio ¢ 6epeMeHHbIME, Y KOTOPBIX
TAKOT0 OCJI0KHEHUs He Ob110. OJ[HAKO CTATUCTUYECKHU 0CTOBEPHOIT pasHulibl (p>0,05) He ycTaHOBIIEHO.

Saxmovenue. Ananus GUOXIMITIECKUX MCCIIEI0BAHUIT CBUETETLCTBYET O TOM, UTO JIasKe B YCIOBHSIX COXPAHEHUS 1 IPOTPECCHPOBAHNS GepeMeH-
HOCTH Y JKCHIIIH, Y KOTOPBIX TeYeHHe reCTallii OCJI0KHIIOCH HEeBbIHAIIINBAHUEM, BBISIBJISIN C/IBUT aHTHOKCU/IAHTHOM 3aIUThI HA (DOHE aKTHBA-
MU TIPOIECCOB MepoKcuaanuu. Takue 0cOGeHHOCTH SIBJASIOTCS TIPOSIBJICHUEM OKCHAATHBHOTO CTPECCa Y IAHHOTO KOHTHHTEHTa GepeMeHHbIX Ha
¢one genpuBaiyy Kak (epMeHTaTUBHOTO, TaK U He(hePMEHTATUBHOTO 3BEHbEB AaHTUOKCUIAHTHOI CHCTEMbI 3aI[UTHI.

Kmouegvie cnosa: Gepemennocmy, 0CiowHCHeHUS GePeMEHHOCU, HEBLIHAWUBANIE, OKUCIUMEILHAS MOOUDUKAUUS GeIK08, AHMUOKCUOAHMHAS ClU-

cmema 3awumat.

Miscarriage as one of the important problems of saving of
reproductive potential requires detailed study in order
to prevent natural abortions, premature birth and birth of low
weight babies. Preterm infants are the main «contribution» to
indicators of perinatal disease and death rate. Such pathology
covers 60—75% of such infants [1, 14]. Investigation of miscarriage
problems and understanding of the main links of its pathogenesis
are one of priority directions of modern obstetrics. Rate of this
pathology makes almost 30% and doesn’t trend to decrease. It
has direct influence on demographic situation in the country [7,
9]. Miscarriage is included into group of obstetrical syndromes
which responsible for high level of mother and perinatal diseases
and death rate. Now they obtained name «great obstetrical
syndromes» and they consist of preeclampsia, fetus growth
inhibition syndrome, premature break of birth membranes,
premature birth, fetus death, late spontaneous abortions [8].
Tissue hypoxia which is considerably connected with
processes of free radical peroxidation of lipids and mechanism
of antioxidant protection is very important in miscarriage
pathogenesis. Lack of antioxidants for support of homeostasis in
women with miscarriage leads to exhaustion of blood antioxidant
protective system that, in its turn, causes significant increase
of radical formation processes [12]. Oxidative stress can have
destructive influence on cellular structures of placenta. During
investigation of placenta tissues it was found that in case
of complicated pregnancy course (threatening miscarriage,
gestosis, urogenital infection) the morphological changes, which
consist of damage of biomembranes and change of immune
homeostasis, are obvious in placenta tissues [9]. Long activation
of free-radical oxidation processes is the base of pathogenesis
of different pathological conditions. Besides the connection
between nature of pathological process and changes of markers
of organism protective antioxidant system is found [4].]. In
case of miscarriage the development of oxidative stress in post-
mitochondrial fraction of placenta is connected with change of
activity of enzymes of glutathione dependent link of antioxidant
protection [9]. In case of miscarriage insufficiency of antioxidants
for support of homeostasis in women causes the exhaustion of
antioxidant protective system in blood that, in its turn, enables
significant increase of radical formation processes [12].].
Numerical data as to antioxidant status and also efficiency of
use of different antioxidants in case of miscarriage are available in
literature. However the question of further adaptation of woman’s
organism including biochemical adaptation for women with
pregnancy course complicated by miscarriage is still unsolved.
The objective: estimate oxidative-antioxidant homeostasis in
women with pregnancy course complicated by miscarriage.
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MATERIALS AND METHODS

90 women in IT and at the beginning of III trimesters of
pregnancy were examined. In order to estimate peculiarities
of biochemical homeostasis in women with pregnancy course
complicated by miscarriage there were studied 44 women with
pregnancy course complicated by miscarriage (the main group)
and 46 women without clinical manifestations of miscarriage
during pregnancy (comparison group).

Withdrawal criteria were diseases of cardiovascular, urinary
systems and endocrine pathology. Average age of pregnant
women in the main group was 27.3+1.5 years and 27.4%1.1
years — in comparison group (p>0.05). Significant differences
according to social and professional structure were not revealed.

Markers of oxidative modification of proteins in blood
serum were analyzed by spectrophotometric method with wave
length of 270 nm (aliphatic aldehydedinitrophénylhydrazones
of the main aminoacid residues — APH) and 363 nm (carbonyl
dinitrophénylhydrazones of the main aminoacid residues —
CPH). Analysis of oxidative modification of proteins was
made according to the method of B. Halliwell and its level
was expressed in standard units per 1 gram of protein (s.u./g
protein). Markers of oxidative destruction of proteins are the
most informative markers of oxidative damage of functional
macromolecules. They are random and special and products
of this destruction are the markers of early oxidative stress.
Protein oxidative modification causes decrease of protein
function. Oxidated proteins can be the source of free radicals
and exhaust reserves of cell antioxidants and mediate oxidative
damages of DNA [10].

Level of catalase was determined by spectrophotometric
method with wave length of 410 nm against test sample. Activity
of superoxide dismutase was determined by method of Chevary
S. and it was expressed in s. u./mg protein/minutes. Activity of
glutathione reductase, glutathione peroxidase and glutathione-
S-transferase was registered spectrophotometrically with
wave length of 340 nm and expressed in pmol NDP/ gHb, ME/
gHb, ME/gHb and in mmol/minutes/gHb correspondingly [5,
6,10, 13].

Each pregnant woman was interviewed as to expediency of
additional research methods and the consent for research was
obtained. Research meets modern requirements of ethical and
moral principles with respect to ICH / GCP rules of Declaration
of Helsinki (1964), Conference of Council of Europe on human
rights and biomedicine and provisions of legal acts of Ukraine.

Variational and statistical processing of results was made
using STATISTICA 13 — license standard application program
packages for multidimensional statistical analysis.
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Table 1

Indicators of oxidative modification of proteins in blood serum in pregnant women of groups under investigation, Me (Q25; Q75)

Pregnant women with

Pregnant women without

Indicators miscarriage, miscarriage manifestations,
n=44 n=46
g proten 04.48) 032 p<0.05
CPZ.S?S?;:Z}%US)’ (2,3;,::..4) (1 .72;'?3.3) p<0.05
AZ&US?S??(L?;?:), (5,(?;’3.1) (3.3{‘55.6) p<0.05
Czlj'u(.jgnr:?;?;?nd)’ (3,:1;.%.2) (2.3;1.1) p<0.05
Table 2

Pregnant women with

Indicators miscarriage,

n=44

Activity of superoxide dismutase and catalase in pregnant women of groups under investigation, Me (Q25; Q75)

Pregnant women without
miscarriage manifestations,
n=46

Superoxide dismutase, s.u./mg protein/ 7.7 9.5 <005
minutes (5.8; 10.2) (6.7: 16.3) p<o
115 11.4
Catalase, ucat/| (9.6: 14.2) (9.4: 14.4) p>0.05
Table 3

Indicators of thiol-disulfide system in pregnant women of group under investigation, Me (Q25; Q75)
Pregnant women with

Pregnant women without

Indicators miscarriage, miscarriage manifestations,
n=44 n=46

Glutathione reductase, pmol/ NDP/ g Hb 53 5.9 >0.05

o 9 (4.0,7.7) (4.1:9.1) p>0
Glutathione peroxidase, 8.4 11.2 b>0.05

ME/g Hb (6.2; 14.6) (6.7;24.7)

Glutathione-S-transferase mmol/minutes/g Hb 10.3 10.0 >0.05

9 (8.7;12.3) (7.6; 11.6) p-0

RESEARCH RESULTS
AND THEIR DISCUSSION

Markers of oxidative destruction of proteins are the
most informative markers of oxidative damage of functional
macromolecules. They are random and special and products
of this destruction are the markers of early oxidative stress.
Protein oxidative modification causes decrease of protein
function. Oxidated proteins can be the source of free radicals
and exhaust reserves of cell antioxidants and mediate oxidative
damages of DNA [10]. During study of oxidation-reduction
processes in pregnant women who had pregnancy complicated
by miscarriage there was revealed that level of APH and CPH
during spontaneous course of oxidation process exceeded the
similar indicators among women without clinical manifestations
of miscarriage during current pregnancy (Table 1).

Stimulation of oxidation process with Fenton medium showed
that adaptative antioxidant reserves of blood serum are stipulated
by functioning of antioxidant protective system. Research results
of metal-catalyzed oxidative modification of proteins of serum
indicate the rise of content of markers of blood protein (APH
and CPH) oxidative damage in pregnant women of both groups.
However increase of APH and CPH content in pregnant women
without clinical manifestations of miscarriage was less significant
and indicators were statistically and significantly (p<0.05) lower
compared to group of group of pregnant women with pregnancy
course complicated by miscarriage.

24

Study of adaptation mechanism of pregnant woman organism
to oxidative stress stipulates determination of activity of the main
enzymes of antioxidant protection. In conditions of increase of oxygen
radicals the expression of redox-sensitive gens among which there
are gens of glutathione peroxidase, catalase, superoxide dismutase,
glutathione reductase etc. Protective antioxidant system is very
important in regulation of organism vital activity. In case of different
diseases the disorder of functioning of antioxidant system occurs [2].
The reason of oxidative stress can be not only the rise of free radicals
but also decrease of efficiency of antioxidant systems of organism [11].

Investigations of superoxide dismutase revealed statistically
significant (p<0.05) decrease of activity of enzymes in women
with pregnancy course complicated by miscarriage compared to
pregnant women without such complication. It should be noted
that statistically significant (p>0.05) difference between groups
during analyzing of catalase activity was not revealed (Table 2).

Estimation results of indicators of thiol-disulfide system
in women with miscarriage and without its manifestations are
presented in Table 3.

Studies of condition of thiol-disulfide system namely activity of
erythrocytic glutathione reductase and glutathione peroxidase indicate
decrease of their level in women with pregnancy course complicated
by miscarriage compared to women without such complication but
statistically significant difference (p>0.05) was not found.

Markers indicating decrease of antioxidant ability of blood serum
in pregnant women are the reserves of reduced glutathione which
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in conditions of keeping and progression of pregnancy in
women with complication such as miscarriage the antioxidant
protection is shifted along with activation of peroxidation
processes. Such features are the manifestation of oxidative
stress in the present group of pregnant women along with
deprivation of enzymic and non-enzymic links of protective
antioxidant system.

content was statistically and significantly (p<0.05) lower in women
with pregnancy course complicated by miscarriage. Total content
of thiol compounds was also decreased but statistically significant
(p>0.05) difference was not revealed.

CONCLUSION
Analysis of biochemical investigations shows that even
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