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INNOVATIVE METHODS FOR PREDICTING ENDOTHELIAL DYSFUNCTION
AS PREDICTORS OF OBSTETRIC HEMORRHAGE

ANNOTATION

The main indicators of endothelial dysfunction are endothelin-1 (ET-1), nitric oxide (NO), E-
selectin and vascular endothelial growth factor (VEGF). The clinical course of the present pregnancy
was studied in 32 of 53 examined pregnant women who had a history of massive bleeding, proceeded
without complications, and in 38 pregnant women the threat of miscarriage was revealed. In this
regard, we decided to divide them into 2 groups: without the threat of miscarriage, with the threat of
miscarriage. An individual analysis of the indicators of endothelial dysfunction showed a pronounced
dysfunctional state in pregnant women of the group at risk of miscarriage.

Revealed at 18-24 weeks of pregnancy in the blood serum of pregnant women without signs
of miscarriage, an increase in the level of ET-1, NO, E-selectin and VEGF was revealed by 1.66; 1.2;
1.32 and 1.17 times relative to the indicators of women with the physiological course of pregnancy.
In pregnant women with the threat of miscarriage, this excess was 3.33; 1.59; 1.72 and 1.68 times,
respectively. It should be said that in this group of pregnant women the level of ET-1, NO, E-selectin
and VEGF in 2; 1.32; 1.31 and 1.44 times the values of pregnant women without the threat of
miscarriage.

Keywords: massive obstetric bleeding, operations, endothelial dysfunction, endothelin-1,
nitric oxide, selectin, growth factor, preeclampsia, miscarriage.

WHHOBAIIMOHHBIE METO/IbI IPOTHO3UPOBAHUS DSHAOTEJIAAJIBHON
JUCOYHKIHNU KAK ITPEJUKTOPBI AKYIIEPCKOI'O KPOBOTEYEHUSA

AHHOTAIUA

OCHOBHBIMHU TTOKa3aTeISIMU SHAOTEIHATBHON TUCHYHKIUU sBIsOTCs sHAoTeaun-1 (ET-1),
okcup azota (NO), E-cenextun u pakrop pocra sngorenus cocynoB (VEGF). Kiinnunueckoe Teuenue
HacTosIell 6epeMeHHOCTH OblJI0 M3y4yeHo Yy 32 u3 53 o6cieloBaHHBIX O€peMEHHBIX, Y KOTOPBIX B
aHaMHe3e ObLIM MacCCHBHBIE KPOBOTEUEHUS, MPOTEKAI0 0e3 OCIIOKHEHHH, a y 38 6epeMeHHBIX Oblia
BBISIBJIEHA YI'PO3a BBIKUJBINIA. B CBA3M ¢ 3TMM MBI peIInIM pa3AeiauTh UX Ha 2 TPyNIbl: 6€3 yrpo3bl
BBIKU/IBIINIA, C Yrpo30il BBIKUABINIA. MHIMBUAyanbHBIH aHATM3 MoOKas3aTelaed »HI0TEIHaIbHON
TMCYHKIIMM TTOKa3al BBIPAKEHHOE NUCPYHKIMOHAIBHOE COCTOSHHE Yy OepeMEHHBIX W3 T'PYIIIbI
pHCKa HEBbIHAIIMBAHUS OEPEMEHHOCTH.
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BrisiBnennoe Ha 18-24 Hemene OepeMEHHOCTH B CBHIBOPOTKE KpPOBU OEpeMEHHBIX 0e3
MIPU3HAKOB HEBbIHAIMBaHUA OepeMeHHOCTH NoBbimeHue ypoBHs ET-1, NO, E-cenextuna u VEGF
Obuto BBIBICHO B 1,66; 1,2; 1,32 wm 1,17 pa3a OTHOCHTENBHO TIOKa3aTeNeld >KCHIUH
¢ (PU3UOJIOTHUECKUM TCUCHHEM OCpEMEHHOCTH. Y OSpEeMEHHBIX KEHIIUH C YIPO30i BBIKH/IBIIIA 3TO
npesbienre cocrabmwio 3,33; 1,59; 1,72 u 1,68 paza coorBercTBeHHO. ClieyeT cka3arh, 4TO B 3TOM
rpymre 6epemennsix ypoBenb ET-1, NO, E-cenektuna u VEGF B 2; 1,32; 1,31 u 1,44 pa3a npeBbimain
3HaueHUs! OEPEMEHHBIX JKEHIIMH 0€3 Yrpo3bl BBIKU/IBIIIA.

KiroueBble c10Ba: MacCUBHOE aKylIEpCKOE KPOBOTEUEHME, OIEpalllM, dHIOTEIUAIbHAS
TcyHKIHS, SHAOTENH- 1, OKCHJ] a30Ta, CEJIEKTHH, (PaKTOp pOCTa, MPEIKITAMIICHUS, HEBHIHAITUBAHHUE
OepeMEHHOCTH.

ENDOTELIAL DISFUNKTSIYANI BASHORAT QILISHNING INNOVATSION
USULLARI AKUSHERLIK QON KETISHINING BASHORATCHILARI SIFATIDA

ANNOTATSIYA

Endotelial disfunktsiyaning asosiy ko‘rsatkichlari endotelin-1 (ET-1), azot oksidi (NO),
elektron selektin va gon tomir endotelial osish omili (VEGF) hisoblanadi. Hozirgi homiladorlikning
klinik kursi 32da 53da katta gon ketish tarixi bo‘lgan, asoratlarsiz davom etgan homilador ayollarda
o‘rganildi va 38 homilador ayollarda homiladorlik xavfi aniglandi. Shu munosabat bilan biz ularni 2
guruhga bo‘lishga qaror qildik: tushish xavfisiz, tushish xavfi bilan. Endotelial disfunktsiya
ko‘rsatkichlarining individual tahlili abort gilish xavfi bo‘lgan guruhning homilador ayollarida aniq
disfunktsional holatni ko‘rsatdi.

Homiladorlikning 18-24 xaftaligida homilador ayollarning qon zardobida homiladorlik
belgilari bo‘Imagan holda, ET-1, NO, E-selektin va VEGF darajasining oshishi 1,66 ga aniglandi;
1,2; homiladorlikning fiziologik kursi bo‘lgan ayollarning ko‘rsatkichlariga nisbatan 1,32 va 1,17
marta. Homiladorlik xavfi bo‘lgan homilador ayollarda bu ortigcha 3,33; 1,59; mos ravishda 1,72 va
1,68 marta. Aytish kerakki, homilador ayollarning ushbu guruhida ET-1, yo‘q, E-selektin va VEGF
darajasi 2 da; 1,32; homilador ayollarning 1,31 va 1,44 baravar ko‘p giymatlari tushish xavfisiz.

Kalit so‘zlar: massiv akusherlik gon ketishi, operatsiyalar, endotelial disfunktsiya, endotelin-
1, azot oksidi, selektin, o‘sish omili, preeklampsi, tushish.

Conduction

Recently, vascular endothelium plays a very important role in the development of vascular
disorders. It performs barrier, secretory, hemostatic, vasotonic functions [1,2,3,10].

In many pathological conditions, including complicated pregnancy, the endothelium reacts to
various humoral changes in the internal environment by producing vasoconstrictor and vasodilator
factors, adhesion molecules, the balance of which determines the tone of smooth muscle cells, being
very important in the regulation of vascular tone. Among the numerous factors of endothelial origin,
the recognized markers of endothelial dysfunction are nitric oxide (NO) and angiotensin converting
enzyme [5,6,9].

In addition, in recent years, great importance has been attached to the development of
endothelial dysfunction by endothelin, which is able to influence changes in vascular tone both
directly and indirectly through the generation of nitric oxide and the formation of angiotensin Il. The
main indicators of endothelial dysfunction are endothelin-1 (ET-1), nitric oxide (NO), E-selectin and
vascular endothelial growth factor (VEGF) [5,7,8].

However, it should be said that the values of pregnant women varied widely. Therefore, we
decided to analyze the results obtained individually for each pregnant woman, taking into account the
presence of obstetric complications of this pregnancy.
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The purpose of the study.

Identification of new indicators of endothelial dysfunction as predictors of recurrent obstetric
bleeding.

Results and discussion.

Studies have shown that pregnant women who have had a history of massive bleeding, at 18-
24 weeks of pregnancy, serum levels of ET-1, NO, E-selectin and VEGF increased by 2.33 (P<0.001);
1.2 (P>0.05); 1.48 (P<0.05) and 1.37 (P<0.01) times relative to the indicators of women with
a physiological course of pregnancy (Table 1).

The analysis showed that the course of the present pregnancy in 32 out of 53 examined
pregnant women who had a history of massive bleeding proceeded without complications, and 38
pregnant women were found to be at risk of miscarriage. In this regard, we decided to divide them
into 2 groups: without the threat of miscarriage and with the threat of miscarriage. An individual
analysis of the indicators of endothelial dysfunction showed a pronounced dysfunctional state in
pregnant women of the group at risk of miscarriage. So, if at 18-24 weeks of pregnancy in the blood
serum of pregnant women without signs of miscarriage, an increase in the level of ET-1, NO, E-
selectin and VEGF was detected by 1.66 (P<0.05); 1.2 (P>0.05); 1.32 (P<0.05) and 1.17 (P>0.05)
times relative to the indicators of women with the physiological course of pregnancy.

In pregnant women with the threat of miscarriage, this excess was 3.33 (P<0.001); 1.59
(P<0.05); 1.72 (P<0.01) and 1.68 (P<0.01) times, respectively. It should be said that in this group of
pregnant women the level of ET-1, NO, E-selectin and VEGF in 2 (P<0.001); 1.32 (P<0.05); 1.31
(P<0.05) and 1.44 (P>0.05) times the values of pregnant women without the threat of miscarriage.
Consequently, the indicators of endothelial dysfunction increased more markedly in pregnant women
at risk of miscarriage. Analyzing the results obtained, it must be said that all the indicators studied by
us play an important role in the development of endothelial dysfunction and are interrelated. Thus, in
our studies, a sharp increase in vascular growth factor by 1.68 (P<0.01) times was shown relative to
the values of the group of women with the physiological course of pregnancy. Under these conditions,
fetoplacental insufficiency and hypoxia develop, contributing to the activation of vascular growth, in
which the endothelium takes an active part.

In a stable state, endotheliocytes do not proliferate. Under the influence of angiogenic growth
factors and cytokines, endotheliocyte proliferation is activated, which ends with their differentiation
and further maturation of the vessel or its remodeling, after which the newly formulated vessel
becomes stable. The second molecule analyzed by us, NO - exerts a variety of homeostatic effects as
an activator of soluble guanylate cyclase, one of which is involved in angiogenesis and a regulator of
smooth muscle contraction and vascular endothelium, participates in angiogenesis.

Its last function is associated with an increase in the permeability of the endothelium, which
is necessary for the release of plasma proteins (fibrinogen), which leads to the formation of a fibrin
base for subsequent migration of endotheliocytes. Apparently, this is why we observed an increase in
nitric oxide by 1.59 (P<0.01) times in pregnant women with a risk of miscarriage who had a history
of massive bleeding. It should also be said that the vasodilatory action of nitric oxide is directed
against the vasoconstrictor action of endothelins.

However, in our studies, the level of ET-1 increased by more than 3 (P<0.001) times, while
the level of nitric oxide only by 1.59 (P<0.01) times, which is clearly insufficient to eliminate
vasoconstriction. It should be said that activation of the expression of endothelial adhesion molecules,
in particular E-selectin, plays a great role in the mechanism of endotheliocyte migration. E-selectin
is expressed by endothelial cells and is involved in stopping neutrophils (the first stage of migration).
It serves as a chemotactic signal for neutrophils and additionally activates B2-integrins, which leads
to increased migration of cells containing these integrins, so we observed its increase by 1.72 (P<0.01)
times relative to the values of the group of women with the physiological course of pregnancy.The
process of angiogenesis is necessary for long-term adaptation of tissues in conditions of damage.
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In subsequent periods, women with preserved pregnancy (37-39 weeks) who had a history of
massive bleeding maintained high values of endothelial dysfunction. Thus, in all 20 examined
women, the level of ET-1 in the blood serum increased statistically significantly by 1.32 (P<0.05)
times relative to the values of the previous period and was significantly higher by 3.1 (P<0.001) times
than the values of pregnant women with a physiological course. The values of nitric oxide and E-
selectin remained within the values of the previous study period, exceeding the values of the control
group of pregnant women by 1.54 (P<0.05) and 1.66 (P<0.05) times.

At the same time, the content of VEGF, as well as the level of ET-1 increased by 1.24 (P>0.05)
times relative to the values of the previous study period. This indicator significantly exceeded the
values of the group of pregnant women with a physiological course by 1.71 (P<0.01) times. However,
it should be said about the high individual variability of the studied indicators. In this regard, we
analyzed individual indicators depending on the course of this pregnancy.

Since preeclampsia was the most common concomitant obstetric pathology in this group, we
divided the group into 2 subgroups: without preeclampsia and with preeclampsia. Studies have shown
that in pregnant women without signs of preeclampsia at 37-39 weeks of pregnancy, serum levels of
ET-1, NO, E-selectin and VEGF increased by 2.13 (P<0.05); 1.41 (P<0.05); 1.37 (P<0.05) and 1.26
(P>0.05) times relative to indicators of women with the physiological course of pregnancy. In
pregnant women with preeclampsia, this excess was 3.73 (P<0.001); 1.63 (P<0.01); 1.85 (P<0.01)
and 2 (P<0.001) times, respectively. It should be said that in this group of pregnant women, the level
of ET-1, NO, E-selectin and VEGF is 1.75 (P<0.001); 1.16 (P>0.05); 1.35 (P<0.05) and 1.59 (P>0.05)
times the values of pregnant women without clinical manifestations of preeclampsia.

Consequently, in pregnant women who have had a history of massive bleeding, manifestations
of endothelial dysfunction persist in subsequent pregnancy both in early and late pregnancy. This, in
our opinion, predisposes to the risk of microcirculation disorders in the maternal side of the placenta,
causing the development of miscarriage in the early stages or preeclampsia — in the later stages of
gestation. In our opinion, to assess the state of the vascular endothelium, it is advisable to determine
the level of ET-1 and VEGF in the dynamics of gestation.

Analyzing the data obtained, we can say that the main mechanism for the development of
preeclampsia is placental insufficiency due to inadequate remodeling of the maternal vascular
network in the interstitial space. This stimulates the placenta to release vasosuppressors and other
soluble factors into the maternal bloodstream in order to activate the maternal body to create more
efficient fetal circulation. However, this leads to systemic endothelial dysfunction of the mother's
body and the development of hypertension, proteinuria, the manifestation of disorders of the functions
of the brain and other organs and systems in pregnant women with preeclampsia. Consequently,
pre-gravidar treatment and rehabilitation of pregnant women who have had a history of massive
bleeding significantly reduce the high values of the main indicators of endothelial dysfunction. This
has a positive effect on the course of subsequent pregnancy, which coincides with clinical indicators.

Based on the data obtained, the following conclusions can be drawn:

1. Pregnant women who have had a history of massive bleeding develop endothelial
dysfunction, manifested by a sharp increase in the serum level of endothelin-1, a moderate increase
in the content of nitric oxide, E-selectin and vascular growth factor. The severity of these changes
increased as the gestation period lengthened.

2. The dynamics of changes in indicators of endothelial dysfunction in pregnant women who
had a history of massive bleeding in the anamnesis depended on the course of the present pregnancy,
more pronounced in pregnant women with the threat of miscarriage at 18-24 weeks of pregnancy and
with preeclampsia at 27-37 weeks of gestation. More indicative is the determination of endothelin-1
and vascular growth factor.

3. Carrying out therapeutic and preventive measures in pregnant women who have had
a history of massive bleeding leads to a decrease in high values of endothelin-1, nitric oxide,
E-selectin and vascular growth factor in blood serum, correction of the dysfunctional state of the
endothelium, which leads to a decrease in complications during pregnancy and childbirth.

33



IKCTEPUMERTAR TAIKUMKOTAAP KYPHATA | MYPHAN SKCMEPUMEHTANIbHbIX UCCNELOBAHWA | JOURNAL OF EXPERIMENTAL STUDIES Ne § | 2623

NKTUBOCJAP/CHOCKU/REFERENCES

1. Ayupova F.M., Karimova N.N., Yakhyaeva F.O. "Comparative assessment of the
conditions of women who have suffered massive bleeding" //Dermatovenerology and reproductive
health news. - Tashkent, 2013.-No.3-V, -pp.13-16.

2. Ayeni D.O. Endothelial dysfunction in the genesis of early reproductive losses. — Abstract
of dissertation...Candidate of Medical Sciences — 2012. — 22s.

3. Karimova N.N., Poyanov O.Y., Akhmedov F.K., Zokova N.R. "Some biochemical
mechanisms of endothelial dysfunction in women who have suffered massive bleeding in childbirth™
// Doctor akhborotnomasi. - Samarkand, 2020. — Ne2(94). — Pp. 47-51.

4. Kayumova G.M. Sarkisova L.V. Features of the clinical course of premature birth and
perinatal outcomes //Collection of materials of the first Bukhara International Conference of
Medical Students and Youth. -2019. —pp. 262-263.

5. Karimova N.N., Akhmedov F.K., Azimov F.R., Rustamov M.U., Oripova F.Sh.
"Clinical analysis of birth histories with postpartum bleeding taking into account rehabilitation
measures”// Tibbietda yangi kun. — Tashkent, 2019.-Ne1(25). -P.99-103.6. Majerczyk M.,
Olszanecka-Glinianowicz M., Puzianowska-Kuznicka M., Chudek J. Retinol-binding Protein 4
(RBP4) as the Causative Factor and Marker of Vascular Injury Related to Insulin Resistance. Postepy
Hig Med Dosw (Online). 2016, Dec 21; 70(0): 1267-1275.

6. Karimova N.N., Ayupova F.M., Rustamov M.U. “Analysis of childbirth stories with
postpartum hemorrhage, taking into account rehabilitation measures and future of reproductive
system after massive obstetric bleeding” International //Journal of Pharmaceutical Research, Scopus
/ Jan-Mar 2019/Vol 11. Issue 1. -P.1690-1695.

7. F.K. Akhmedov. The role of interleukin 10 in the development of preeclampsia: diagnosis
and prognosis- British Medical Journal, 2022 VVolume-2, No 410.5281/zenodo.6912557

8. F.K. Akhmedov., M.N. Negmatullaeva. The significance of genetic factors and new
aspects in predicting preeclampsia (overview)- Thematic journal of microbiology, 2021.
10.5281/zen0d0.5081885

9. F.K. Akhmedov., M.N. Negmatullaeva. The significance of genetic factors and new
aspects in predicting preeclampsia (overview)- Thematic journal of microbiology, 2021.
10.5281/zen0d0.5081885

i


https://scholar.google.com/scholar?oi=bibs&cluster=7466362820075019243&btnI=1&hl=ru
https://scholar.google.com/scholar?oi=bibs&cluster=7466362820075019243&btnI=1&hl=ru
https://scholar.google.com/scholar?oi=bibs&cluster=10594253005166890220&btnI=1&hl=ru
https://scholar.google.com/scholar?oi=bibs&cluster=10594253005166890220&btnI=1&hl=ru
https://scholar.google.com/scholar?oi=bibs&cluster=10594253005166890220&btnI=1&hl=ru
https://scholar.google.com/scholar?oi=bibs&cluster=10594253005166890220&btnI=1&hl=ru

ISSN: 2181-404X
DOI Journal 10.56017/2181-404X

JKCTIEPHMERTAN TAZIKUKOTINAP
KYPHATIH

I-Kunp, 3-Con

VPHAJI JKCEPUMEHTATIbHBIX UCCETOBAHUI
TOM-I, HOMEP-9

JOURNAL OF EXPERIMENTAL STUDIES
VOLUME-T, ISSUE-9

«IKCNepuMmeHTan TagKUKOTAApP» 3N1EKTPOH
XypHanu 2022 nn 22 pekabpb  KyHuU
Ne 054835-coHnun ryBOXHOMa bunaH
OMMaBuii axbopoT BocuTacu cudatmga
OaBnaT pynmxatmaaH yTKasuaraH.

Myaccuc: «IMFAKTOR Pages» macbynuvAatu
YeKIaHraH }KamuaTu.

Taxpupmar maH3mam: 100152, TowKeHT
waxpu, YuTena TymaHu, “BataH” MOM,
YunoHsop 24-maB3ecw, 2-yil.

TenedpoH Homep: +99894-410 11 55

3. nouTa: tahririyat@imfaktor.uz

Beb6-caut: www.imfaktor.uz



mailto:tahririyat@imfaktor.uz
http://www.imfaktor.uz/

