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Purpose. This study investigates the role of pregnancy-related proteins in
pathogenesis of the threat of abortion in the I* trimester of pregnancy in
relation to the changes of hemostasis and histological changes of
postpartum placenta. Design/methodology/approach. 30 women with
uncomplicated course of pregnancy and 96 patients with the signs of the
threat of abortion in the 1st trimester of pregnancy have been examined.
The serum levels of pregnancy-specific beta-glycoprotein-1 (PSG1) and
progestagen-associated endometrial protein (PAEP, placental protein 14)

have been studied, as well as serum levels of the hormones (estradiol,
progesterone, cortisol) and indexes of hemostasis. The extract of ginkgo
and erynithum have been used in the therapeutic complex for treatment of
the threat of abortion. The histological research of the postpartum
placentas has been performed. The study uses the primary data.

Findings. The conclusion has been made that these medications improve
functioning of trophoblast in the 1% trimester, and PSG1 and PAEP are the
main factors which prevent development of the disorders of hemostasis in
case of the threat of abortion. According to histological research, the
proposed therapeutic complex is thought to increase compensatory
reaction of the placental tissue in response to hypoxia. Originality/value.
This study researches the changes in the placental proteins, hormones
and the parameters of blood coagulation in pregnant women in the
context of threat of abortion in the 1 pregnancy trimester in combination
with histological examination of postpartum placentas.

Introduction

The problem of miscarriage and spontaneous abortion
is one of the most important in modern obstetrics. The
frequency of cases of miscarriage in Ukraine is 15-23% of
all fixated pregnancy cases [3], and it has no tendency to
decreasing i He Mae TeH/IEHILi 10 3HIKeHHA. The immune
and vascular adaptation is considered to be basic in
pregnancy process. The transformation of spiral arteries
takes place during pregnancy: the cells of endothelium are
replaced by trophoblastic cells, and the non-striated
muscular cells are replaced by matrix, cells of trophoblast
and fibrin [2, 5]. Insufficient invasion of the trophoblast in
area of placental site results in occlusion of spiral and
uterine-placental arteries what can lead to spontaneous
abortion in early term of gestation or placental dysfunction
in later pregnancy terms. If the pregnancy has been
complicated by the threat of abortion, the average
frequency of neonatal asphyxia rises up to 17,5% [7].

Aim of study
To investigate the role of pregnancy-related proteins
in pathogenesis of the threat of abortion in the 1* trimester
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of pregnancy in relation to the changes of hemostasis and
histological changes of postpartum placenta.

Materials and methods

96 pregnant females with the clinical signs of the
threat of abortion in 1% pregnancy trimester have
been selected in the main study group. The clinical
signs included: pain in the lower abdomen, spot-like
bloody discharge from vagina, ultrasound signs of
the threatened abortion (segmental uterine contrac-
tions). Patients with known severe extragenital
pathology, verified cervical incompetence, ABO and
Rh-immunization and TORCH-infections were not
included in the group. 30 healthy pregnant women
formed control group.

The main study group has been divided into two
equal subgroups: 48 patients formed subgroup with
traditional treatment of miscarriage, so they
received pregnancy-saving complex therapy [1,4],
including hormonal treatment (Duphaston 20-40 mg/
day), spasmolytics, sedative and hemostatic medi-
cations. Other 48 women, who formed subgroup of
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correction additionally were treated by our thera-
peutic complex which included extract of ginkgo (in
40 mg capsules 3 times daily) and erynithum (10 mg
pills 3 times daily). Extract of ginkgo has the
disaggregant properties meanwhile erynithum is the
donor of nitric oxide (NO). The course of treatment
(excluding Duphaston) was 10-12 days and had been
prescribed since 6"-8" weeks of pregnancy. The
course of treatment had been repeated 3 times with
the intervals of 7-10 days. The proposed therapy was
aimed to improve blood supply for trophoblast.

25 pregnant randomly selected women from the
subgroup of correction were examined using
methods described below [1]. The levels of the
hormones (estradiol, progesterone, cortisol) were
investigated in the venous blood by radio-immune
analysis using automatic diagnostic complex
“Gamma-1” and its specific chemical reagents
(manufactured in Minsk, Republik of Belarus).
Concentrations of pregnancy-specific beta-
glycoprotein-1 (PSG1) and progestagen-associated
endometrial protein (PAEP, placental protein 14)
were studied using diagnostic sets specific for those
proteins (manufactured by “JAMA-M” company,
Russia). The changes in hemostasis were established
basing on the next indexes: recalcification time (RT),
prothrombin time (PT), thrombin time (TT), quantity
of platelets in 1 ml, percent of adhesive thrombocytes
(PAT) and index of spontaneous aggregation of
thrombocytes (ISAT).

Such extent of examinations was conducted
twice: in 6-8 and 12-13 weeks of pregnancy. The
blood samples were taken at the morning on fasting
conditions of patients. The comparison was
performed with the results of 24 randomly selected
patients from subgroup with traditional treatment and
with all 30 patients from control group.

Results of study and their discussion

The serum levels of the hormones in examined
women are represented in Table 1.

As seen from the table, the serum level of cortisol
is significantly higher in both subgroups with threat
of abortion, in comparison with healthy pregnant
women (p<0,05). The mean concentration of
estradiol in subgroup of correction was higher than
in control group in 6-8 weeks of pregnancy with the
background of treatment, and in 12-13 weeks of
gestation (p<0,05). It might be caused by
compensatory increasing of synthetic function of the
trophoblast/placenta. The changes of concentration
of the progesterone in the blood of pregnant with
threat of miscarriage attract the most attention. The
mean concentration of this hormone in subgroup of
correction was the lowest by the start of treatment,
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but at 12-13" week of gestation it had no significant
difference with similar index of control group but
was higher in comparison with such index of group
with traditional treatment (p<0,05).

The results of studying of the concentrations of
the placental proteins are represented in Table 2.

It has been established that the mean
concentration of PSG1 in both subgroups with
complicated pregnancy is significantly lower than in
control group (p<0,05). It is true for 6-8 and 12-13
weeks of gestation. The level of PSG1 was higher in
subgroup of correction than in subgroup with
traditional treatment by the end of the 1% trimester
(p<0,05). Concerning PAEP it was unveiled that the
mean level of this protein at 12"-13% week of
pregnancy was higher both in subgroup of correction
and control group, comparing with subgroup with
traditional treatment (p<0,05).

The parameters of coagulation in women with the
clinical signs of threatened abortion are represented
in Table 3.

As seen from Table 3, time of re-calcification,
prothrombin time and thrombin time are shortened at
the end of the 1% pregnancy trimester in subgroup
with traditional treatment in comparison with control
group (p<0,05). In the subgroup of correction the
coagulation indexes at 12" — 13" weeks of pregnancy
get closer to the results of the control group. The
mean concentration of fibrinogen had no significant
differences between groups. Obviously, the received
data is an evidence of appearance of the tendency to
hypercoagulation which accompanies the clinic of
threatened abortion during the 1% trimester of
gestation.

The results of examination of the thrombocyte-
related hemostasis are represented in the Table 4.

We found the signs of the tension of the
thrombocyte-related hemostasis in women with
complicated course of pregnancy. It manifests in
increased count of the thrombocytes per 1 ml and in
activation of membrane potential of the
thrombocytes (seen as higher PAT and ISAT) in
comparison with control group (p<0,05). At the same
time, this component of hemostasis is normalized on
the background of proposed treatment. For instance,
the mean PAT and ISAT and count of thrombocytes
are lower in the subgroup of correction than in
subgroup with traditional treatment (p<0,05);
moreover, PAT is even lower than in the control
(p<0,05). Such changes, according to our opinion,
lead to improvement of the blood supply of the
trophoblast.

The proposed complex of treatment improves the
integration between different systems of the
organism which are responsible for normal
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Table 1

The indexes of the hormones in blood of women with the clinical signs of threatened abortion in the 1%
trimester of gestation (M£m)

Cortisol, nmole/l Estradiol, nmole/l Progesterone, nmole/l
6-8 weeks 12-13 weeks | 6-8 weeks 12-13 weeks | 6-8 weeks 12-13 weeks
. B 577,08+ 646,67+ 11,33+ » | 68,1552 32% 119,79+
Subgroup of correction (n=25) 36,27 30,84 0.60* 17,45+ 1,08 o 3,63+
Subgroup with traditional 489,65+ 513,23+ *
treatment (n=24) 31,85 36.56* 12,09+ 1,36 | 14,49+1,92 | 98,43+6,30 |102,31+£ 6,87
Control group(n=30) 336,54+ 16,08|343,05+£ 25,16 9,78+0,22 | 11,78+ 0,46 | 108,90+ 3,90 | 128,85+ 3,74

Note. * - the difference between indexes is significant in comparison with control group, ** - the difference
between indexes is significant in comparison with subgroup with traditional treatment

Table 2

The levels of the placental proteins in blood of women with the clinical signs of threatened abortion in the
1* trimester of gestation (M+m)

Pregnancy-specific beta- Progestagen-associated
glycoprotein-1 (PSG1) endometrial protein (PAEP)
6-8 weeks 12-13 weeks 6-8 weeks 12-13 weeks
Subgroup of correction (n=25) 87,75+£5,91* | 244,50£16,47* ** | 17,58+1,30** | 77,87+535%*
Subgroup With(gjgigonal freatment | g33019,56% | 130,55+16,07% | 29,05t4,60 | 23,14+502%
Control group(n=30) 186,50+13,60 569,33+12,51 19,87+2,14 96,30+4,04

Note. * - the difference between indexes is significant in comparison with control group, ** - the difference
between indexes is significant in comparison with subgroup with traditional treatment

Table 3

The parameters of the general potential of blood coagulation and of fibrinogen in women with the clinical
signs of threatened abortion in the 1* trimester of gestation (M<m)

Fibriongen, g/l T.l me (.)f e Prothrombin time, Thrombin time, sec
calcification, sec sec
12-13 6-8 12-13 6-8 12- 12-
6-8 weeks weeks | weeks | weeks | weeks | 13weeks 6-8 weeks 13weeks
Subgroup of correction 3,31+ 2,82+ | 92,15+ | 99,94+ | 18,50+ | 20,05+ | 16,80+ | 18,90+
(n=25) 0,17 0,18 2,15 1,81%** 0,38 |[045***| (3] 0,35%*
Subgroup with traditional 2,90+ 3,16 | 94,80+ | 91,95+ | 19,45+ | 17,95+ | 17,45+ | 16,85+
treatment (n=24) 0,12 0,23 1,29 1,71* 0,61 0,51% 0,56 0,66
Control group(n=30) 2,89+ 2,80+ | 95,03+ | 99,50+ | 19,50+ | 21,47+ | 16,30+ | 17,37+
group 0,10 012 | 1,44 | 1,03 | 045 0,44 0,38 0,36

Note. * - the difference between indexes is significant in comparison with control group, ** - the difference
between indexes is significant in comparison with subgroup with traditional treatment

development of the fetal egg. It is confirmed by
comparative analysis of the correlations between
indexes which characterize different factors of
pathogenesis of the threat of abortion in women of
examined groups. For example, in patients with
pregnancy course complicated by threat of abortion
we unveiled the next correlations between protein-
synthesizing and hormonal sections of adaptation:
the index of PSGI has the direct correlation with
level of cortisol (r=0,63, p<0,05) at the 12 — 13®

weeks of pregnancy; the level of PAEP in 12-13
gestational weeks was negatively linked with
concentration of progesterone measured in 6-8 weeks
of pregnancy (r= -0,56, p<0,05). Studying the
integration between protein-synthesizing function of
the trophoblast/placenta and system of hemostasis
we’ve established that concentration of PSG1 has the
negative correlation with the count of the
thrombocytes per 1 ml (r=-0,50, p<0,05), with PAT
(r=-0,58, p<0,05) and with ISAT (r= -0,60, p<0,05).
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Table 4

The results of examination of the thrombocyte-related hemostasis in women with the clinical signs of
threatened abortion in the 1% trimester of gestation (Mm)

Count of the thrombocytes, | Percent of the adhesive Inadgegxr:gast?g:?; ::hogls
3 0
10 °/ml thrombocytes (PAT), % thrombocytes (ISAT), %
6-8 weeks \}vze-elk?)s 6-8 weeks |12-13 weeks| 6-8 weeks | 12-13 weeks
3 *
S“bgm“gﬁgg"ecnon 301,10+ 4,36* 2]7’2’8435 43,45+ 0,58* 0?261%* HO8L 0278 3 500,147
Subgroup with 300,55+
traditional treatment 297,15+ 4,65* 3 6’3* 43,59+ 0,65%| 43,25+ 0,43 |5,22+ 0,30%| 4,67+ 0,25%
(n=24) ’
Control group(n=30) |268,87+ 3,00 |277,40+ 2,13| 40,60+ 0,47 | 42,32+ 0,43 | 3,03+ 0,17 | 3,19+ 0,11

Note. * - the difference between indexes is significant in comparison with control group, ** - the difference
between indexes is significant in comparison with subgroup with traditional treatment

Table 5

Peculiarities of histology of the placentas in women who had the clinical signs of threatened abortion in
the 1% trimester of gestation (%)

Subgroup of correction Subgroup with traditional
(n=48) treatment (n=42)

Vascular hyperplasia 29 8

60,427,06%* 19,046,06%
Thickening of the syncytium-capillary 4 17
membranes 8,333,99%* 40,487,57%
Accumulation of the syncytial proliferative 27 9
“nodes” 56,257,16%* 21,436,33%
Fibrosis of the stroma of villi 8,33.?,99% 21’432’33%
Decrease of the quantity of the terminal villi 6,2533,49% 14’292540%

Note. * - the difference between indexes is significant in comparison with control group, ** - the difference
between indexes is significant in comparison with subgroup with traditional treatment

In addition, the level of PAEP measured in 12-13 weeks
of pregnancy has the negative correlation with the count
of the thrombocytes per 1 ml (r=-0,55, p<0,05) and
PAT (r=-0,50, p<0,05). Cortisol is considered to have
the strongest influence on the thrombocyte-related
hemostasis among the studied hormones. Its level had
the negative correlation with the count of the
thrombocytes per 1 ml (r=-0,52, p<0,05) and PAT (r=
-0,57, p<0,05) in 12-13 weeks of pregnancy.

After completion of pregnancy the pathohistologic
examination of postpartum placenta has been
conducted. It was performed in all 48 women from
subgroup of correction and in 42 women from subgroup
with traditional treatment. 6 women (12,504,77%)
from subgroup of traditional treatment had spontaneous
abortions in pregnancy term 14-21 weeks. Changes of
placental histology (table 5) were studied according to
criteria of placental insufficiency by A.Milovanov [5].

It has been established that in women who
received our therapeutic complex, thickening of the
syncytium-capillary membranes was seen signifi-
cantly less commonly (p<0,05). At the same time,
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vascular hyperplasia and accumulation of the
syncytial proliferative “nodes” were found more
frequently in placentas of women in subgroup of
correction (p<0,05). The mentioned signs are thought
to be histological markers of compensatory reaction
of the placental tissue due to hypoxia [5]. To put in
sum, the diagnosis of placental insufficiency based
on histological changes had been established in 13
cases (27,0846,41%) from the subgroup of
correction and in 27 cases (64,297,39%) from the
subgroup with traditional treatment (p<0,05).

Conclusions

1. The proposed complex of treatment of the threat
of abortion in the 1% trimester of pregnancy leads to
improvement of the function of the trophoblast at the
12 — 13" weeks of pregnancy. It manifests in
significant increasing of the serum levels of
progesterone, PSG1 and PAEP, in comparison with
patients who received traditional therapy, as well as in
normalization of the parameters of hemostasis.
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2. Pregnancy-specific beta-glycoprotein-1 (PSG1)
and progestagen-associated endometrial protein
(PAEP) are the main factors of suppression of the pro-
coagulant mechanisms (especially, activation of the
thrombocytes) in case of the threatened abortion at the
I* trimester of gestation. Progressive decreasing of the
serum concentrations of the mentioned proteins is
linked with the dysfunction of placenta which is
forming. In our opinion, it can cause appearance of
more severe disorders in the system of regulation of
aggregation of the blood, what might lead to
impairment of the blood supply of the fetal egg.

3. Histological signs of placental insufficiency are
seen less commonly in placentas of women who had
the threat of miscarriage at the 1% pregnancy tri-
mester and received proposed therapeutic complex,
in comparison with women with traditional
treatment. The proposed therapeutic complex is
thought to increase compensatory reaction of the
placental tissue in response to hypoxia.

Prospective of the further studies

The further studies provide the investigations of
the levels of the PSG1 and PAEP in later pregnancy
terms, as well as studying of the link between the
levels of the mentioned proteins and condition of the
newborns.
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3MIHM JESIKAX ITOKA3ZHUKIB TOMEOCTA3Y TA
T'ICTOJOTITYHI 3MIHM IUIAIIEHT VY KIHOK I3
3AT'PO30I0 BUKHJHSI Y PAHHI TEPMIHA
TECTALTI

A.M. bepoeus, O.A. Anopieuys, 1.P. Hiyosuu

Meta pociigkeHHsi. BUBUNTH 3HAUYCHHS IJIALEHTAPHUX
OiNIKIB B IaTtoreHesi 3arpo3u BUKH/HS B | TpuMecTpi BariTHOCTI
Ta 1X 3B’S30K 3 CUCTEMOIO I'eéMOCTa3y Ta MaTOriCTOJIOT YHUMH
3MIHAMU B MiCJISNIONOrOBUX IUIALICHTAX.

Juzaiin gocaimxenns. O6crexeno 30 xKiHOK i3 HeyCKIa-
HEHHM I11epediroM BariTHOCTI (KOHTPOJIbHA rpymia) Ta 96 KiHOK
3 03HAaKaMH 3arpo3H HEBHHOIIYBaHHA B | TpuMmecTpi (OCHOBHA
rpyna). BuB4asucst cupoBaTkoBi piBHi GiJIKiB BariTHOCTI (Tpo-

¢dobmactuanHOTO B-mIiKONIpoTeiny - TBI, 6-2-MmikpormoOyminy
¢deprunbpHOCTI - AMI'®), TOpMOHIB KpOBi (€cTpaioiy, mporec-
TEpOHY, KOPTH30J1y) Ta MOKa3HHKU remMocTasy. st JTiKyBaHHs
HEBUHOLIYBAaHHS BUKOPHUCTOBYBAJIU B CKJIaJi TEPAEBTUYHOTO
KOMILIEKCY EKCTPAKT T'HKIo 0171002 Ta epuHiT. [IpoBeneHo naro-
riCTOJIOTIYHE JOCIIPKEHHS [UIAEHT ITicis mojoriB. B mocmin-
JKCHHI BUKOPHCTAHO MIEPBUHHI JaHi.

Pe3yabrarn. Excrpakr riHkro 6imo0a Ta epuHIT HOKpamnry-
10Th QyHKII0 Tpodobdiacta B [ Tpumectpi, a Tl Ta AMI'® €
FOJIOBHMMH YHHHHUKAMH, 110 HEPEIIKOHKAIOTh PO3BUTKY TOPY-
[IeHb Y CHCTEMI TeMOCTa3y PU HEBUHOLTYBaHHI. 3T1THO Pe3yiib-
TaTiB I1ATOTiCTONONIi, 3aIIPONOHOBAHUIT TEPANIEBTUYHUI KOMII-
JIeKC 301IbIIYye KOMIICHCATOPHY PEaKIIito0 IUIALCHTAPHOT TKaHHU-
HU Y BiJIIOBi/Ib Ha TIMTOKCIIO.

HoBu3Ha. BuBuaroTscst 3MiHU PiBHIB IUTAIEHTAPHUX OUIKIB,
TOPMOHIB Ta ITapaMeTPiB TeMOCTa3y Y BariTHUX B KOHTEKCTI 3ar-
po3u BUKHIHA B | TpUMeCTpi B IOETHAHHI 3 TTATOTiCTOJIOTIYHUM
JOCIIPKEHHIM IUIALEHT IiCJIs ITOJIOTIB.

KurouoBi ci10Ba: 3arpo3a BUKHIHS, TPOPOOIACT, IIIALICHTA,
TpodobracTuaHui 6era-1-mIiKkonpoTeid, anbda-2-MiKpOIIo-
OyIiH (epTUIBHOCTI, TOPMOHH, TEMOCTa3, TiCTONOT IS, EKCTPAKT
TiHKTO 0171003, ePHHIT.

W3MEHEHHMS HEKOTOPBIX TIOKA3ATEJENR
TOMEOCTA3A U TUCTOJIOTHYECKHUE
M3MEHEHMUS IVIAIEHT Y )KEHIIIUH C

HEBBIHAIIUBAHUEM B PAHHUE CPOKH
TFECTAIIUU

A.H. Bepoey, O.A. Anopueu, H.P. Huyoseuu

Heas nccnenoBanust. M3yunTs 3Ha4eHHe OSIKOB OepeMeH-
HOCTHU B IIaTOI'€HE3€ YIPO3bI BHIKU/IbIIIA B I TPUMECTPE reCTallin
U UX CBA3b C CUCTEMOM IeMOCTa3a M MaTOrHuCTOJIOrHYeCKUMU
U3MCHCHUSIMU B IOCIICPOAOBLIX IIALICHTAX.

Ju3aiin ucciaenoanusi. O6cnenoBano 30 KEHIIMH C HEO-
CJIOKHEHHBIM T€UEHHEM OepeMEHHOCTH (KOHTPOJIbHAs TPYIIa) U
96 XEHIIMH ¢ IpU3HaKaMu yrpo3bl BEIKUABINIA B | TpumecTpe
(ocHOBHas rpymmna). M3ydanuce CbIBOPOTOYHBIC YPOBHU OCIKOB
6epeMeHHOCTH (TpodobdIacTHIecKoro B- mukonpotenna - ThI, 6-
2-mukpornobynuna depruisHocTr - AMI'®), TOpMOHOB KpOBH
(3cTpaamona, mporecTepoHa, KOPTU30Jia) ¥ MOKa3aTesIi reMoCTa-
3a. I[J'ISI JICYCHMA HEBbIHALIMBAHWA UCIIOJIb30BAJIM B COCTABE TEPa-
HEBTHYECKOTO KOMIUIEKCA SKCTPAKT THHKIO 611002 M SpUHUT.
[MpoBeneHO NaTOrUCTONOTMYECKOE HCCIIEIOBaHNE IUIALICHT HOCTIe
POOOB. B UCCJICAOBAHUU MCII0JIb30BaHbI IICPBUYHBIC JaHHBIC.

Pe3yabraThl. OKCTpaKT I’MHKIO OMi100a U 3pUHUT YyIlyyIla-
10T pyHkIHIo Tpodobnacra B I tpumectpe, a TBI' u AMI'® siB-
JISIFOTCS [JIaBHBIMH (DaKTOpaMH, PEAYPEKAAIONIMMH Pa3BUTHE
HapyleHUH B cUCTEMe reMocTa3a pu HeBblHammBaHuu. Co-
IJIACHO pe3yJIbTaTaM NMaToruCcTONIOTMH, TPEIOKEHHBII Teparnes-
THYECKUH KOMIUIEKC YBEINYNBACT KOMIICHCATOPHYIO PEAKLIHIO
l'lJ'[aLleHTapHOl\;I TKaHH B OTBCT HA 'MITOKCHIO.

HoBusna. B uccienoBanuu nzyyaercs 3HadyeHUe okasare-
JIel TUTalleHTapHBIX OeJIKOB, TOPMOHOB U IIapaMeTPOB IreMOCTa-
3a y OepeMEeHHBIX B KOHTEKCTE yrpO3bl BEIKHIbINIA B | TpuMecT-
p€, B COCAUHECHUHN C NAaTOTUCTOJOTUYECKUM HUCCICIOBAHUEM
IUIALEHT [10CJIE POZIOB.

KuroueBsbie ciioBa: yrposa BeIKHIbIIIA, TpodoOacT, mia-
1ienTa, TpodobiacTuueckuil Oera- 1-IMKonpoTerH, anbda-2-
MHKPOTI00YITUH (epTHIBHOCTH, TOPMOHBI, TEMOCTa3, TUCTOJIO-
I'Usl, SKCTPAKT TUHKTO 011002, SpUHHUT.

BykoBuHCKUIi rocy1apcTBeHHbINH MeIHIIUHCKH
yHuBepcurteT (UepHOBUbI, YKpanHa)
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