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ABSTRACT

There are lots of evidences suggesting that various complications of preeclampsia, including vascular reactivity changes,
vasospasm and multiorganic pathologies, occur due to the development of pathological changes in maternal vascular
endothelium. There has been suggested that nitric oxide deficiency plays significant role in the development of structural and
functional changes of vascular endothelium in maternal organism. Proceeding from aforesaid, our research aimed to study
changes in placental NO levels during physiological pregnancy and pregnancy complicated with preeclampsia. As it proceeds
from the analysis of literary data and the results obtained in our study, lowered free NO levels in placental tissue, detected by us
during preeclampsia, may be due to eNOS gene mutation as well as to decreased expression of this enzyme and inhibition of
iINOS synthesis. At the same time, significant elevation of nitrosyled hemoglobin (HbNO) levels in placenta during preeclampsia
indicates the development of tissue hypoxia. Enhanced generation of HboNO complexes results in restriction of NO physiological
function, placental dysfunction and aggravation of fetoplacental circulation deficiency.
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frequent and dangerous complication of pregnancy,

preeclampsia has been less studied. There are lots
of evidences suggesting that various complications of
preeclampsia, including vascular reactivity changes,
vasospasm and multiorganic pathologies, occur due to the
development of pathological changes in maternal
vascular endothelium (Hung T. H. et al 2002, Redwan
G.W.G. et. al. 2000, Hubel C. A. 1999). There has been
suggested that nitric oxide deficiency plays significant
role in the development of structural and functional
changes of vascular endothelium in maternal organism
(Hung T. H. et al. 2001).

So far the etiology and pathogenesis of one of the

Proceeding from aforesaid, our research aimed to study
changes in placental NO levels during physiological

pregnancy and pregnancy complicated with
preeclampsia.
MATERIAL AND METHODS

Blood samples of 35 pregnant women with 24th-36th-
week of gestation have been studied. Among them 19
women  had physiological pregnancy  (without
complications) and 16 women - pregnancy complicated
with preeclampsia. Preeclampsia has been diagnosed
according to modern standards of classification (Clifford
J. M. et.al, 2000). In particular, systolic arterial blood
pressure on 20th week of gestation period was >140 mm
g, diastolic - > 90 mm g. Proteinuria and edema have
been detected.

In order to study nitric oxide metabolism in placenta, we
measured the levels of free nitric oxide (NO) and NO
complexes with hemoglobin. For the purpose of free nitric
oxide determination in placenta we placed tissue samples
in 1 molar solution of sodium diethyldithiocarbamate
(SIGMA) for 30 minutes. EPR spectra have been
determined on radio spectrometer RE-1307 (Russia) at the
temperature of liquid nitrogen.

RESULTS AND DISCUSSION

The table shows changes in NO levels during physiological
and pathological (complicated with preeclampsia)
pregnancy. It appeared, that physiological pregnancy is
characterized by approximately equal distribution of free
NO content between maternal and fetal sides of
placental tissue (see the table 1). At that, low intensity EPR
signal of HBNO complexes was revealed in maternal side
of placental tissue. During pregnancy complicated with
preeclampsia free NO levels in placental tissue are
drastically decreased, especially in maternal side. At the
same time, EPR signal of HBNO complexes is revealed
throughout the tissue and its intensity is drastically
enhanced.

Insufficient invasion of extra lanate cytotrophoblasic cells
into endometrium during the first trimester of pregnancy
has been considered to be one of the preconditions for
the development of preeclampsia (Drosans et al 1972). It
results in incomplete reorganization of spiral arteries, that
prevents dilation of myometrium segment. Consequently,
these blood vessels are characterized by high resistance,
which is associated with decreased uteroplacental
perfusion (Mekings J.W. et al, 1986, Aquiline), et al,
1996, Beinder E 1999). It has been suggested that high
vasoreactivity of defective remodeled arteries causes a
decrease in blood flow from maternal organism to lanate
space (Hung T.H. et al, 2001). Under the conditions of
vasoconstriction blood supply of placenta is decreased
that results in hypoxia of fetus.

A number of studies (Labe J.A. 1999) demonstrated that
iNOS gene mutations is one of risk factors for pregnants'
preEclampsia. There has been revealed drastic decrease
in placental lanate cell eNOS mRNA and inhibition of
iNOS synthesis during preEclampsia (Tong X et al, 1998,
Zhow R, et al, 1998).
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N NO HbNO
Blood from umbilical cord qf women at timely physiological 10 58,8+ 8.3 123+ 2.8
childbirth
Blood from umbilical cord of women at child birth in case of 3 26,7+ 5.4 26,1+ 1,5
pregnancy complicated with preeclampsia p<0,001 p<0,05

Tab.1 Changes in free NO levels during physiological and pathological (complicated with preeclampsia) pregnancies
in placenta of women at childbirth.

CONCLUSION

In conclusion, as it proceeds from the analysis of literary
data and the results obtained in our study, lowered free
NO levels in placental tissue, detected by us during
preeclampsia, may be due to eNOS gene mutation as
well as to decreased expression of this enzyme and

inhibition of iINOS synthesis. At the same time, significant
elevation of nitrosyled hemoglobin (HbNQO) levels in
placenta during preeclampsia indicates the development
of tissue hypoxia. Enhanced generation of HbNO
complexes results in restriction of NO physiological
function, placental dysfunction and aggravation of

fetoplacental circulation deficiency.
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H3meHeHnue CoACpPKaHUA OKCH/IAa a30TAa B TKAHU IIJIACHTHI IIPH
(l)I/I3I/IOJIOI‘l/I‘IeCKOM H NaTOJOTHYCCKOM TCUYCHHH 6epeMeHHOCTI/I

Tunamun Xeyypuanu, Ilaama Maxapaweunu, Upaxnuii Mamammaspuweunu, Exa Xypyuose,
Huxonos Kunmpaua, Tamap Canuxuosze

HUWU nepuraTasHOW MEIUIMHEI, aKyIIepcTBa U THHEKonoruu nM.Yauapa, Toumucu, ['py3us;
TOunucckuit rocyaapcTBEHHBIN MEIUIIMHCKUAN YHUBEPCHUTET, [ py3us

PE3IOME

MHorouncneHHble akTbl CBUAETENbCTBYIOT O BaXHOW POMM OKCupa asoTa B perynauum deTonnaleHTapHoro KposoobpalleHus u
COKpaTUTENbHOW aKTUBHOCTM MaTku Npu GepeMeHHOCTM U podax. CuuTaeloT, YTO B NaToreHe3e MHOTOYUCIIEHHBLIX OCTIOXHEHWUIA
NPEsKNaMncun 3HauyuTeNnbHas porb MNPUHAANEXWUT HapylweHusam MeTabonuama okcuaa as3ota. B cBA3M € 3TMM Lenbilo Halwlero
MCCNefoBaHus SIBUNOCh U3yveHue M3MeHeHu copepxaHus ceobopgHoro NO B nnaueHTe npu U3MONOrMYeckoM M NaTorornyeckom
(oCnoxHeHHOM npesknamncuen) TedeHn 6epemMeHHOCTU. YCTaHOBMEHO, YTo Npu 6epemMeHHOCTM, OCMOXHEHHOW npesknamncuen, B
nnawleHTe copepxaHue CBOOOOHOro OKcMAa asoTa YMEHbLUAETCsl, @ KOHLEHTpauus HUTP3UIMPOBAHHOIO reMornobuHa (KoMniekcos
HbNO) 3HaunTenbHO yBenuUMBAETCs MO OTHOLUEHWUK K MX YPOBHIO Y XEHLMH C PM3NONOrM4eckuM TevyeHnem GepemeHHocTn. JTo
06CcTOATENLCTBO, B NEPBYO 04epeb, Yka3blBaeT Ha NodaBneHne obpasoBaHUst CMHTE3a OKCcuaa asoTa B NraueHTe Npu Npesknamncuu.
MoBbiweHWe ypoBHsi HUTpo3oremornobuHa (HbNO) cBuaeTenscTByeT 0 pasBuUTUM FMNOKCUM B TKaHW U, B CBOKO ovepefb, obecneynBaeT
CHWxeHne copepxaHnss csobogHoro NO y 6GepeMeHHbIX C nNpeaknamncuenr, 4YTo crnocobCcTByeT AanbHewlemy MOBbILLEHUIO
PE3UCTEHTHOCTU KPOBEHOCHbLIX COCY[OB, YCYrybrneHuio 3sHOOTenuanbHOM AUCKHYHKUMM W HegoCTaTOMHOCTM (heTonnaueHTapHoro
KpOBOOOpaLLeHuUsI.

KuoueBEle ciooBa: IuialleHTa, OKCHIOALIMOHHEIN crpecc, OKuCh asora, IIpeSKJjlaMIICHSA
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