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Recently, vascular and hemodynamic disorders in the mother, which are observed in various somatic diseases,
have traditionally been attributed to risk factors for preterm birth. At the heart of violations of hemodynamics and mi-
crocirculation, including in the uteroplacental pool, developing with preeclampsia and various somatic pathologies, is
a generalized dysfunction of the endothelium. It is extremely important to study the content in the blood of pregnant
women with premature birth of indicators of the anticoagulant potential of the blood, in particular, the content of the
main anticoagulant, antithrombin III. In preterm birth, its amount was 85.15 + 5.31 mg/l, which is significantly lower
than in women with a physiological course of pregnancy, which indicates the important role of antithrombin III defi-
ciency in the development of these severe pregnancy complications.

MUDDATIDAN OLDIN TUG'GAN AYOLLAR QONIDA ENDOTELIAL DISFUNKSIYON
MARKERLARINING XUSUSIYATLARI
N. A. Axtamova, N. N. Shavazi
Samarqand davlat tibbiyot universiteti, Samargand, O°zbekiston
So'nggi paytlarda turli somatik kasalliklarda kuzatiladigan onadagi qon tomir va gemodinamik buzilishlar
an'anaviy ravishda erta tug'ruqning xavf omillari bilan bog'liq. Gemodinamika va mikrosirkulyatsiyaning buzilishi,
shu jumladan fetoplasentar tizimda, preeklampsiya va turli somatik patologiyalar bilan rivojlanayotgan endoteliyning
umumiy disfunktsiyasi asosida kechadi. Muddatidan oldin tug’gan homilador ayollarning qon tarkibidagi antikoagul-
yant potentsial ko'rsatkichlarini, xususan, asosiy antikoagulyant - antitrombin III ning tarkibini o'rganish juda muhim-
dir. Erta tug'ruqgda uning miqdori 85,15 + 5,31 mg / 1 ni tashkil etdi, bu homiladorlikning fiziologik kechishi bo'lgan
ayollarga qaraganda sezilarli darajada past bo'lib, bu homiladorlikning ushbu og'ir asoratlarini rivojlanishida antitrom-
bin III etishmovchiligining muhim o’rnini ko'rsatadi.

XAPAKTEPUCTHUKA MAPKEPOB JUC®YHKIWHU DQHAOTEJIUS B KPOBU Y )KEHIIIUH
C IPE)KJIEBPEMEHHBIMUA POJAMU
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B nocnennee BpeMs k (hakTopam prcKa NPeXkIEBPEMEHHBIX POJIOB TPAJAUIIMOHHO OTHOCSIT COCYIUCTBIE M TeMO-
JMHAMHYECKHe HapyLIeH!Us y MaTepH, KOTOpbIe HAOJIOIA0TCsl IIPH Pa3IMYHBIX COMAaTHYECKUX 3a0oseBaHusx. B ocHo-
B€ HapyLICHUS! TeMOJMHAMHUKN U MHUKPOLMPKYJIALMK, B TOM YHCIIE€ B MaTOYHO-IDIALlEHTApHOM OacceiiHe, pa3BHBalo-
IIUXCSI TIPH TECTO3€ W PAa3NUYHON COMATHYECKON MATOJIOTHH, JISKUT T€HEpaTH30BaHHAS AUCHYHKIUS IHIOTEIHS.
Upe3BpIYaifHO BaKHBIM SBJIIETCS M3yUCHHE COJEPKaHUSA B KPOBH OEPEMEHHBIX JKEHIIUH C MPEKAEBPEMEHHBIMHU POIa-
MU TI0Ka3aTesieil aHTUKOATryJISIIIMOHHOTO TOTEHINAla KPOBH, B YACTHOCTH, COJEP>KaHUS OCHOBHOTO aHTHKOATyJISHTA
— aatutpom6Ouna II1. TIpn npexaeBpeMEeHHBIX POJax €ro KOJMYECTBO cOCTaBmIIO 85,15+5,31 Mr/i1, 9TO JOCTOBEPHO
HIDKE, 9Y€M y JKCHIIMH C (PU3MOJOTHIECKUM T€UEeHHEM OEpEMEHHOCTH, YTO CBUIETEIBCTBYET O BaKHOH pOJb Ie(UIH-
Ta anTuTpoMOuHa III B pa3BUTHM 3THX TPO3HBIX OCIIOKHEHHH OEPEMEHHOCTH.

Relevance of the problem: There are several hypotheses that explain the development of
endothelial dysfunction in the pathological course of pregnancy [6,7,8]. The theory of placental
ischemia received the greatest evidence. Absolute or relative placental ischemia may develop pri-
marily as a result of insufficient invasion of the trophoblast into the spiral arteries of the decidua,
or secondarily as a result of diffuse endothelial pathology observed in patients with somatic pa-
thology. As a result of placental ischemia, endothelial-damaging substances enter the bloodstream,
an imbalance occurs between vasoconstrictors and vasodilators, between the thrombogenic poten-
tial of the vascular wall and its thromboresistance, regional blood flow is disturbed, and progres-
sive disorders of vital organs and functions of the placenta occur [9,10]. Additional methods for
diagnosing preterm birth include the determination of fetal hemoglobin in maternal blood, but this
method is not sensitive and specific enough. An important indicator is the determination of PDfn
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and PDfg as markers of intravascular consumption of blood coagulation factors in this pathology
[11]. In preterm birth, thromboplastic substances of tissue and cellular origin enter the maternal
circulation, resulting in hyperthrombinemia and intravascular coagulation. Plasma fibronectin
(PFN) is one of the substances with opsonizing ability, due to which it largely determines and reg-
ulates phagocytic activity in normal conditions and stimulates this process during inflammation.
By now, it is well known that PFN is able to bind and eliminate products of phagocytosis (particles
of tissue detritus, endotoxins of viruses and bacteria), as well as immune complexes through the
macrophage system, as well as immune complexes [2]. It acts as a kind of marker of the acute
phase of inflammation. A decrease in the level of plasma fibronectin in plasma is observed: with
hepatitis, with sepsis, with physical injuries, in the postoperative period.

The concentration of plasma fibronectin in plasma increases: during complicated pregnancy
(severe preeclampsia, preeclampsia), in violation of the vascular endothelium, in inflammation, in
the development of malignant tumors and their metastasis.

The purpose of this study was: to study the diagnostic value of determining in the blood a
number of markers of the functional state of the endothelium in women with preterm labor.

Material and methods of research: 72 patients were examined. The main group consisted
of 48 full-term pregnant women with premature birth in the absence of biological readiness for
childbirth. The inclusion criterion was preterm birth, gestational age of 28-36 weeks, insufficient
readiness of the soft birth canal for labor induction (w/uterus: immature, maturing), lack of indica-
tions for emergency delivery. Exclusion criteria: signs of ascending infection (leukocytosis, body
temperature), diabetes mellitus, uterine scar, large fetus, breech presentation of the fetus, chronic
urogenital infection with a history of complications (miscarriage, premature birth, endometritis,
acute adnexitis). In the examined patients, active-watchful tactics were used up to 72 hours of the
anhydrous period. A comprehensive examination of the condition of the pregnant woman and the
fetus was carried out. At 12 hours of the anhydrous period, antibiotic therapy was started to pre-
vent ascending infection. Preparation for childbirth was carried out with antispasmodics, antioxi-
dants, antigestagens. Miropriston was prescribed after premature rupture of amniotic fluid at a
dose of 0.2 g twice. The first time - immediately after the discharge of amniotic fluid. The second -
after 6 hours, in the absence of regular labor activity. Upon reaching the optimal biological readi-
ness for childbirth or the appearance of signs of an ascending infection, labor induction was per-
formed. The control group included 24 patients of the same period with timely discharge of amni-
otic fluid without severe obstetric and somatic pathology of PIOV in the absence of biological
readiness for childbirth.

To achieve this goal, a blood test was carried out for the content of markers of endothelial
dysfunction: thrombomodulin, soluble adhesion molecules (SICAM-1 and sVCAM-1), von Wil-
lebrand factor, fibronectin.

Blood for the study was taken from the cubital vein into a plastic or siliconized test tube con-
taining a 3.8% solution of sodium citrate 3-substituted (sodium citrate), the ratio of blood volumes
to sodium citrate was 9:1. Blood was centrifuged at 3000—4000 rpm (1200 g) for 15 minutes. As a
result, platelet-poor plasma was obtained, which was transferred to another tube, where it was
stored until the study. Plasma with clots, hemolysis, excess sodium citrate and obtained more than
2 hours ago was not allowed to be analyzed. Frozen plasma samples were stored at -20 to -16°C
for no more than 1 month.

The blood levels of sVCAM-1, sSICAM-1, and thrombomodulin were determined using hu-
man sVCAM ELISA, human sICAM ELISA, and human sCD141 ELISA reagents manufactured
by Diaclon (France). To determine fibronectin, avntitrombin-III, the IFA-Fn kit manufactured by
CJSC NVO Immunoteks was used. To determine the deficiency of proteins C, the set "Sail-test"
manufactured by "Technology-Standard" was used. Specific semiquantitative determination in
plasma of fibrin cross derivatives containing the D-dimer domain was carried out by latex aggluti-
nation immunoassay.

Statistical processing of the material was performed using the standard statistical software
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package Statistica 10.0 (Statistica for Windows v. 6.0).

Results of the study and their discussion: One of the most important methods for diagnos-
ing endothelial dysfunction is the assessment of the blood levels of various substances formed in
the endothelium. Not all indicators have the same diagnostic value, since a significant part of the
markers of the functional state of the endothelium, in addition to endotheliocytes, are also formed
in other cells. Highly specific markers of endothelial dysfunction include thrombomodulin and sol-
uble adhesion molecules, ICAM-1 and VCAM-1. Thrombomodulin is a glycoprotein in the endo-
thelial membrane and a cellular receptor for thrombin. It converts protein C into its active form,
performing an anticoagulant function. The content of thrombo-bomodulin in the blood increases
with damage to the endothelium.

The adhesion molecules, ICAM-1 and VCAM-1, belong to the immunoglobulin superfamily
and bind to leukocyte membrane integrins. They are expressed by endotheliocytes and partially
pass into the blood upon activation of the endothelium. An increase in the content of soluble adhe-
sion molecules in the blood is a highly specific marker of endothelial dysfunction. Increased adhe-
siveness of the endothelium is of great importance in the pathogenesis of atherosclerosis, systemic
inflammatory response syndrome and other pathological conditions. A highly specific marker of
the functional state of the endothelium is also the von Willebrand factor, which promotes platelet
adhesion to the damaged endothelium. Platelets are another source of von Willebrand factor. Fi-
bronectin is a subendothelial extracellular glycoprotein that is also found in platelets and plasma
and is an important platelet adhesion factor at the site of vascular injury. Unlike the above mark-
ers, fibronectin is not a strictly specific marker of endothelial dysfunction, since it is synthesized
not only by endotheliocytes, but its content in the blood increases in pathology accompanied by
damage to the vascular wall. So, X. Wang et al. fibronectin was determined at 24-34 weeks. In
those women who developed subsequent IUGR, fibronectin levels were significantly higher. Our
studies presented in Table 1 show that an elevated level of plasma fibronectin in the control group
occurs in 13% of cases, while in the PIOV group it is increased in 25% of cases.

Important for understanding the role of endothelial dysfunction in the pathogenesis of PIOV
is the study of the dynamics of markers of endothelial dysfunction. As can be seen from Table. 1,
the content of endothelial dysfunction markers, such as thrombomodulin, soluble adhesion mole-
cules, von Willebrand factor and fibronectin, had a peculiar dynamics in PIOV. The results of our
study showed an increase in the content of thrombomodulin, sSICAM-1, von Willebrand factor, fi-
bronectin in the maternal bloodstream during preterm birth, which indicates the activation and
stimulation of endotheliocytes in this pathology. In women with preterm birth, a statistically sig-
nificant increase in the content of fibronectin in the blood was observed, which appears to be asso-
ciated with damage to the trophoblast. The source of the increase in the content of thrombomodu-
lin in the blood of these women also seems to be the trophoblast. As you know, as the gestational
age increases, the degree of thrombinemia increases, which is detected by an increase in the con-
tent of soluble fibrin-monomer complexes (SFMK), fibrinogen degradation products (PDF) and
fibrin (D-dimer). These changes are associated with the intensification of the processes of intravas-
cular blood coagulation, including in the uteroplacental blood flow. To date, the most accessible,
often performed in domestic laboratories and quite informative is the D-dimer test. During preg-
nancy, due to an increase in the total coagulation potential of the blood, a thrombophilic condition
almost always develops. Such changes in the hemostasis system during physiological pregnancy
are considered necessary for the normal formation of the fetoplacental complex. Their develop-
ment is associated with such morphological and functional changes in the spiral arteries of the
uterine mucosa, such as invasion of trophoblast cells into the arterial wall, replacement of the in-
ternal elastic membrane and internal media with a thick layer of fibrinoid, violation of the integrity
of the endothelium and exposure of collagen structures, as well as the formation intervillous space.
Developing changes, as a rule, are not accompanied by pathological hyperthrombinemia and dis-
seminated intravascular blood coagulation (DIC), however, they can lead to hypercoagulability,
which is the result of an imbalance in the hemostasis system under conditions of hereditary and/or
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acquired shifts in various extragenital diseases. Thrombophilic status can lead to disruption of
adaptive mechanisms during pregnancy and childbirth and cause the development of obstetric
complications - growth retardation and fetal development, placental insufficiency, late toxicosis
(preeclampsia), fetal death, etc. The severity of changes in the vascular and platelet , coagulation,
fibrinolytic and anticoagulant links of hemostasis is determined by the characteristics of the course
of pregnancy and the initial state of the coagulation system. These factors are interrelated and in-
terdependent; their violations often lead to termination of pregnancy at different times, which
makes timely diagnosis of intravascular thrombosis and its therapy using specific and non-specific
methods that affect individual links of pathogenesis relevant. It is extremely important to study the
content in the blood of pregnant women with premature birth of indicators of the anticoagulant po-
tential of the blood, in particular, the content of the main anticoagulant, antithrombin III. In pre-
term birth, its amount was 85.15 + 5.31 mg/l, which is significantly lower than in women with a
physiological course of pregnancy, which indicates the important role of antithrombin III deficien-
cy in the development of these severe pregnancy complications.

Table 1.
Frequency of occurrence of general and local symptoms in the examined patients upon admission
Indicator
Group surveyed Thrombomodulin | ng/ml Factor | Willebrand SICAM-1 SVCAM-1
ng/ml ng/ml
Physiological flow 6.76 + 0.38 109.45+5.07 | 233.14+9.67 | 998.92+14.6 | 742.34+9.78
pregnancy (n=12)
pregnant with risk 8.96+0.53 | 169.4546.37 | 503.23 +10.24 | 1308.92+51.6 | 797.51+12.45
for PB n=72

Note: *-significance of differences P < 0.05

Considering that the coagulation potential according to the APTT, PT and RFMK tests in
women with preterm labor tended to increase, it can be assumed that the decrease in antithrombin
activity in our studies is associated with the depletion of the anticoagulant system and may be the
cause of the development of gross shifts in the hemostasis system.

Table 2.
The content of markers of endothelial dysfunction in the blood of pregnant women with premature
birth
Group Protein C % D-dimer Antithrombin ng/ml
surveyed 84.76 £ 6.38 179.23 £9.07 109.45 £7.33
Physiological course 128.58 + 9.53 317.45£10.37* 85.15£5.31*

Note: *-significance of differences P < 0.05

We also screened disorders in the protein C system in pregnant women with preterm labor,
which revealed a statistically significant increase in the amount of protein C in the blood. There-
fore, with premature rupture of amniotic fluid, a decrease in the content of antithrombin III is de-
tected, against the background of an increase in the level of protein C, due to high values of throm-
bomodulin. In order to identify the activation of intravascular coagulation in women with prema-
ture rupture of amniotic fluid, the content of D-dimer in the blood was examined. In 49.8% of
women with premature rupture of amniotic fluid, an increase in the content of D-dimer in the
blood above 300 ng/ml was revealed. This indicates the processes of fibrin cross-polymerization in
the process of intravascular blood coagulation, which is observed at the time of the developed clin-
ical picture of premature rupture of amniotic fluid. Consequently, in preterm birth, there is a defi-
ciency of natural anticoagulants (antithrombin III) and activation of intravascular coagulation (an
increase in the content of protein C and D-dimer). It is possible that the presence of congenital de-
fects in the hemostasis system, which create an unfavorable premorbid background and contribute
to the manifestation of hypercoagulability in the intervillous space, can serve as an important path-
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ogenetic factor in preterm birth.

Thus, on the basis of the obtained research results, it can be indicated that the detection of an
increase in the blood content of D-dimer, protein C, antithrombin III has the highest specificity,
positive and negative predictive value, and diagnostic accuracy, and the highest sensitivity is an
increase in the content of thrombomodulin.

Therefore, the determination of blood levels of a number of markers of endothelial dysfunc-
tion, such as thrombomodulin and fibronectin, as well as a marker of intravascular blood coagula-
tion D-dimer, protein C, is diagnostically and prognostically significant in the diagnosis of prema-
ture rupture of amniotic fluid in pregnant women.
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