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The purpose of the present study was to examine the profile of selected hormones and cytokines in serum of
women with the first-trimester pregnancies complicated by threatened abortion. Levels of corticotropin-releasing
hormone (CRH), placental growth factor (PIGF), tumor necrosis factor alpha (TNF-a), activin A, endothelial growth
factor (VEGF), soluble variant of VEGF receptor-1 (sFlt-1), interleukin-2 (IL-2) and interleukin-6 (IL-6) were analyzed
in serum of 24 women with adverse outcomes of the first-trimester pregnancies complicated by threatened abortion
(group 1). Results were compared with the corresponding levels of 35 women with successful results of first-trimester
complicated pregnancies (group Il) and 26 women with first-trimester uncomplicated pregnancy (group lIll). We did
not find out significant differences in the levels of IL-2, IL-6 and activin A levels between all groups. Serum TNF-a
levels in group Il were significantly lower compared with group lll. It was revealed sFlt-1 levels were approximately
two-fold higher in the control group as opposed to those found in other observed groups. In collating with group
Ill, VEGF and CRH levels were significantly lower in group Il and higher in group I. The PIGF levels were significantly
lower in groups | and Il, compared with group Ill. In first-trimester pregnancies complicated by threatened abortion
with adverse outcome, alteration of maternal angiogenic factors, TNF-a and CRH levels, compared to first-trimester
uncomplicated pregnancy and the first-trimester pregnancies complicated by threatened abortion with a successful
outcome, is relevant to the missed abortion occurrence.
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Llenb HacTosLLEero nccnenoBaHns COCTOANa B U3y4eHUn Npo@uns oTaeNbHbIX FOPMOHOB U LMTOKWHOB B CbIBOPOT-
Ke KPOBW XEHLUVH B NEPBOM TpuMecTpe 6epeMeHHOCTUN, OCIOXHEHHOM yrpoxarLwmm abopToM, C pas3inyHbIMU UC-
xoaamu. MpoaHan3npoBaHbl YPOBHU KOPTUKOTPOMNUH-pUnn3uHr ropmoHa (CRH), daktopa pocta nnaueHTsl (PPIM),
dakTopa Hekpos3a onyxonun-o, (PHO-a), akTUBMHA A, cocyancTo-aHaoTennanbHoro gpaktopa-A (COPP), pacteBopu-
Moi popmbl peuentopa CODP (sFlt-1), uHtepneiikmHa-2 (UJ1-2) n uitepneikmHa-6 (UJ1-6) B cbiBOpOTKE KpoBU 24
KEHLUMH C yrpoxatoLwmm abopTomM 1 HebnaronpusaTHbIM NCXOO40M B NEPBOM TpuMecTpe 6epemeHHocTu (I rpynna).
Peaynbrathl cpaBHMBaNM C COOTBETCTBYIOLLMMM NokadaTensaMmm 35 XeHLWNH ¢ 61aronpusaTHLIMU MCXO4aMU Yrpo3bl
npepbiBaHus 6epeMeHHocTu (Il rpynna) n 26 XeHLMH ¢ HEOCNoXHeHHOo 6epemMeHHocTbIO (Il rpynna). 3HaumTenbHbIX
pasnunumin B ypoBHsax UJ1-2, NJ1-6 n aktnenHa A mexay BCemMm rpynnamm He 6b110 HailaeHo. YPoBEeHb CbIBOPOTOYHOIO
®HO-a BO Il rpynne Gbi1 4OCTOBEPHO HMXE Mo cpaBHeHuto ¢ rpynnoii lll. YpoeeHb sFIt-1 6bin npumepHo B ABa pasa
BblLLIE B KOHTPOJIbHOW rpymnne rno CPpaBHEHUIO CO BCEMW OCTallbHbIMU rpynnamun. 1o cpaBHeHuto ¢ Il rpynnon yposHu
CODP 1 CRH 6b11n 3Haummo Huxke B rpynne |l v Boiwe B | rpynne. YpoeeHb PP 6bi1 LOCTOBEPHO HUXE B rpynnax
I n 1l no cpasHeHuio ¢ lll rpynnoii. B nepBomM TpuMecTpe BEPEMEHHOCTU Y XEHLUMH C HEONAronpuUATHLIM UCXOA0M
yrpoxatoiero abopta nameHeHus KoHueHTpauum daktopoB aHrmoreHesa, CRH n ®HO-a B CbiIBOPOTKE KPOBU MO
CPaBHEHUIO C HEOCJIOXXHEHHOW 6EPEMEHHOCTLIO 1 yrpoXaloLwmm abopToM ¢ 61aronpuUATHBIM MCXOA0M CBS3aHbl C
npekpaLieHMem pas3BmuTus 6epeMeHHOCTH.

KnoyeBbie c/ioBa: Hepa3BuBalolLascs 6epeMeHHOCTb, LIMTOKMHBI, (paKkTOpbl aHrMOreHe3a, ropMOHbI

are lost prior to completion of the first-
trimester. Implantation failure and preclinical
losses account for 85 % of total pregnancy losses
and clinically missed abortion for 15 % [1]. The

Approximately 70 % of spontaneous conceptions
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physiological outburst of oxidative stress associated
with the onset of the maternal arterial circulation
might have the significance in triggering normal
placental differentiation [2]. In approximately two-
thirds of early pregnancy failures, there is anatomical
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evidence of defective placentation that is mainly
characterized by a thinner fragmented trophoblast
shell, and reduced cytotrophoblast invasion of the
lumen at the tips of the spiral arteries. This process
leads to the premature onset of the maternal
circulation throughout the placenta in the cases
of missed abortions [3]. Endothelial growth factor
(VEGF) induces angiogenesis. It interacts with the
soluble variant of VEGF receptor-1 (VEGFR-1 or sFlt-
1) and KDR (VEGFR-2) to favor the endothelial cell
proliferation, migration and vascular permeability.
KDR is well-known as the central VEGF receptor
in angiogenesis while Flt-1 has a supporting role.
During pregnancy, sFlt-1 suppresses VEGF and
thereby limits its activity [4]. Placental growth factor
(PIGF) is the most abundantly regulated factor in
uncomplicated first- trimester decidua [5].

Cytokines are involved in implantation as they are
in ongoing pregnancy and delivery. Scientists discuss
the relevance of cytokines to infertility and recurrent
pregnancy loss [6]. It is well-known that the intrauterine
infections associated with pregnancy complications.
Infection of the maternal-fetal unit stimulates an up-
regulation of inflammatory cytokines such as TNF-a, IL-6
and members of the IL-1 group. IL-2 lost sampled from the
maternal circulation in mid-pregnancy can be interpreted
as a prospective marker for histologic chorioamnionitis
[7]. In serum of women with first-trimester pregnancies
complicated by threatened abortion, the levels of IL-1B
and TNF-a were significantly higher in women with adverse
outcome at admission, compared with other groups with
successful results at discharge and with first-trimester
uncomplicated pregnancy [8]. Activin A (Act A) rapidly
releases into the circulation after intravenous injection of
LPS, it might represent a determinant component of the early
inflammatory pathway. At the same time activin A presents in
the serum at high levels during the first-trimester of human
pregnancy. Decreasing activin A levels correlate both
with an ongoing missed abortion and ectopic pregnancy
[9]. An emerging role for the hypothalamic neuropeptide
corticotropin-releasing hormone (CRH) in implantation has
been recently described. This neuropeptide is produced by
the pregnant and the non-pregnant uterus, and its numerous
roles in female reproductive physiology and pathophysiology
are gradually being clarified. Recently, CRH was found to be
significantly higher in cases of spontaneous abortion [10].

By investigating the profile of IL-2, TNF-q, IL-6, CRH,
activin A, sFlt-1, PIGF and VEGF levels in serum of women
with the first-trimester complicated by threatened
abortion with adverse and successful outcomes and
uncomplicated pregnancies, this study intended to
make clear the role of imbalance between cytokines and
hormone in the obstetric outcome.

Material and Methods. It was a prospective, non-
randomized, case-control clinical study conducted
at the institute’s departments: outpatients, maternity
hospital and research laboratory facilities. 81 women in
the first-trimester pregnancy were enrolled in the study.
The gestational age of all the women studied, based
on ultrasound measurements, ranged between 7 and
11 weeks. The study included 59 women admitted to
the Institute outpatient department with symptoms of
threatened abortion such as the presence of vaginal
bleeding and closed cervical os at the same time. An active
heart activity of fetus was detected by ultrasonographic
examination. Treatment of all women at the hospitalization
included bed rest, application of spasmolytics and
gestagens. Evaluation of well-being during pregnancy
was performed with B-human chorionic gonadotropin
evaluation and ultrasound assessment. Twenty-four

(group 1) out of 59 women with threatened abortion
subsequently presented acute bleeding, and this resulted
in spontaneous abortion or clinical and ultrasonographic
signs of nonviable pregnancy after 7-12 days from
admission. These women underwent evacuation of the
products of conception. Thirty-five out of 59 women with
threatened abortion (group Il) were discharged when
vaginal bleeding discontinued, and a viable fetus was
confirmed by U/S. 22 pregnant women who had no any
complaints and had a good clinical observation history
were recruited with controls as in (group lIl).

All groups met the same exclusion criteria: women
receiving any medication, with chromosomal or uterine
structural abnormalities, hormonal disorders, with
autoimmune or other systemic diseases were excluded
from the study. The study was approved by the Local
Ethics Committee, and all patients gave their consent to
take part in this investigation at admission.

Venous blood samples were collected at admission
from women of all groups using 10 ml sterile tubes
without anticoagulant. The serum was treated according
to uniform standards and stored at —75°C until analyzed.

Serum concentrations of IL-2 were determined by
enzyme-linked immunosorbent assays (ELISA) according
to the manufacturer’s instructions (BMS221HS, Bender
MedSystems Austria, Europe). The range of measurement
was 0.94-60.0 pg/ml, the intra- and inter assay coefficients
of variation were 5.7 % and 6.2 %, respectively and the
analytical sensitivity of the method was 0.4 pg/ml. Serum
concentrations of TNF-a were determined using the same
method. There were no detectable human TNF-a levels
found. The intra- and inter assay coefficients of variation
were 7.7 % and 8.1 %, respectively, and the analytical
sensitivity was 5.0 pg/ml. Serum concentrations of IL-6
were determined of ELISA kit (BMS213/2TEN, Bender
MedSystems Austria, Europe). The range of measurement
was non-detectable —12.7 pg/ml, the intra- and inter assay
coefficients of variation were 3.4 % and 5.2 %, respectively,
and the analytical sensitivity was 0.92 pg/ml. Free
serum levels of VEGF were measured by highly specific
immunoassays (KHG0112, BioSource International, Inc.
USA). The range of measurement was 0-120 pg/ml, the
intra- and inter assay coefficients of variation were 4.7 %
and 8.1 %, respectively, and the analytical sensitivity was
<5 pg/ml. Serum concentrations of PIGF were assessed by
immunoassay kit (KHG0021, BioSource International, Inc.
USA). The range of measurement was 15.6-1000 pg/mL,
the intra- and inter assay coefficients of variation were
4.3 % and 5.5 %, respectively, and the analytical sensitivity
was <15.6 pg/ml. Serum concentrations of activin-A were
assessed by an immunoassay kit (MCA1426KZZ, Oxford
Bio-Innovation, LTD). The range of measurement was
0-5 ng/ml, the inter assay coefficients of variation was
<10 %, respectively, and the analytical sensitivity was
<78 ng/ml. Serum concentrations of sVEGF-R1 (sFlt-1)
were determined by a high sensitivity ELISA kit (BMS268/2,
Bender MedSystems Austria, Europe). There are no
detectable sVEGF-R1 levels found in healthy donors, the
intra- and inter assay coefficients of variation were 5.1 %
and 5.4 %, respectively, and the analytical sensitivity was
0.06 ng/ml. Serum concentrations of CRH were assessed,
in duplicate, by a high sensitivity Immunoassay kit (H-2435,
Bachem Group, USA). The range of measurement was
0-25 ng/ml and the analytical sensitivity was 1.4 ng/ml.

Distribution of all markers were tested for normality
with the use of the Kolmogorov-Smirnov test (KS-test).
Statistically significant differences in median values
between groups were calculated using Spearman Rank-
Order Correlation (unpaired differences) or Wilcoxon test
(paired differences) and P-values less than 0.05 were
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considered as significant. The results are expressed as
the median and range. ROC curves for the prediction
of different outcomes of the first-trimester pregnancies
complicated by threatened abortion were produced for all
markers. The markers were dichotomized based on the
concentration providing the optimal prediction. Relative
risks were obtained for categorical data. A generalized linear
model with a log link function for the combined prediction
model was used instead of a standard conditional logistic
regression so that adjusted relative risk estimates could be
obtained. Analyses were computed using STATA 6.

Results and Discussion. The average age was
similar among all studied groups: 30.7 (range 21-40)
years in group I, 31.6 (range 21-40) years in group I, and
28.3 (range 21-40) years in group lll. Median gestational
age was the same in all studied groups: 8.2 (range 7-11)
weeks in group I, 8.7 (range 7-11) weeks in group Il, and
8.5 (range 7-11) weeks in group Il

The serum values of IL-2 levels were similar among all
studied groups (group | vs group Il: P=0.610, group | vs
group lll: P= 0.520 and group Il vs group Ill: P= 0.847)
(Table 1).

Quality of model of analyzing parameters and their ratio between group | and Il rable

Activin A TGF-a PIGF IL-2 11-6 CRH VEGF sFlt-1
AUC* 0.699 0.691 0.578 0.565 0.552 0.547 0.650 0.851
SE** 0.0889 0.0898 0.0974 0.0981 0.0985 0.0986 0.0938 0.0661
95 % CI***|0,521-0.842|/0.513-0.836/0.400-0.743|0.388-0.731|0.375-0.720|0.371-0.716|0.471-0.803|0.690-0.948
Test cut-off <1.25 <8.48 <26.86 >14.39 >1.064 >20.81 >31.54 <0.392
Sensitivity 70.59 58.82 52.94 76.47 52.94 52.94 47.06 88.24
95 % CI*** | 44.0-89.7 | 32.9-81.6 | 27.8-77.0 | 50.1-93.2 | 27.8-77.0 | 27.8-77.0 | 23.0-72.2 | 63.6-98.5
Specificity 83.33 83.33 83.33 55.56 66.67 77.78 88.89 77.78
95 % CI*** | 58.6-96.4 | 58.6-96.4 | 58.6-96.4 | 30.8-78.5 | 41.0-86.7 | 52.4-93.6 | 65.3-98.6 | 52.4-93.6
+PVx*** 80.0 76.9 75.0 61.9 60.0 69.2 80.0 78.9
95 % CI***| 51.9-95.7 | 46.2-95.0 | 42.8 -94.5 | 38.4-81.9 | 32.3-83.7 | 38.6 -90.9 | 44.4-97.5 | 54.4-93.9
-PVxFEEX 75.0 68.2 65.2 71.4 60.0 63.6 64.0 87.5
95 % CI***| 50.9-91.3 | 45.1-86.1 | 42.7-83.6 | 41.9-91.6 | 36.1-80.9 | 40.7-82.8 | 42.5-82.0 | 61.7-98.4

* — area under curve; ** — standard error; *** — confidential interval; **** — positive predictive value; ***** — negative predicti-

ve value.

Serum concentrations of IL-6 were not significantly
different among all groups also (group | vs group Il: P=
0.603, group | vs group lll: P=0.641, group Il vs group llI:
P=0.414).

It was found that serum values of TNF-a were
significantly higher in group lll in comparison with group
Il (P<0.001) but were comparable amongst other groups:
group | versus group Il (P=0.303), group | versus group
Il (P=0.073).

Activin A concentrations were similar between all
groups (group | versus group Il: P=0.441, group | versus
group lll: P=0.070, group Il versus group Ill: P=0.052).

The levels of VEGF in group | were significantly higher
as compared with group Il (P<0.001), and group Il vs
group Il (P<0.001). There were no significant differences
amongst the group | vs group Il (P=0.286).

The values of PIGF in group | were significantly higher
when compared to group Il (P<0.05), and group Il vs
group Il (P<0.001), but did not differ in group | vs group
Il (P=0.273).

Serum concentrations of sSVEGF-R1 in group Ill were
significantly higher compared to group | (P<0.001),
group Il versus group | (P<0.001), and did not differ in
group Il versus group Il (P<0.143) (Table 2).

Quality of model of analyzing parameters and their ratio between group Il and Il rable 2

Activin A TNF- o PIGF I1-2 IL-6 CRH VEGF sFlt-1
AUC* 0.744 0.711 0.921 0.529 0.559 0.771 0.779 0.643
SE** 0.0757 0.0786 0.0464 0.0838 0.0828 0.0729 0.0720 0.0827
95 % CI***|0.606-0.854|0.570-0.827| 0.813-0.977 |0.387-0.668|0.416-0.695|0.636-0.876|0.643-0.881|0.499-0.770
Test cut-off <=2.33 <=10.29 <=21.38 >19.56 >1.154 <=17.44 <=4.16 <=0.434
Sensitivity 88.57 60.00 88.57 57.14 45.71 71.43 57.14 65.71
95 % CI***| 73.3-96.8 | 42.1-76.1 | 73.3-96.8 | 39.4-73.7 | 28.8-63.4 | 53.7-85.4 | 39.4-73.7 | 47.8-80.9
Specificity 55.56 83.33 94.44 61.11 77.78 83.33 94.44 77.78
95 % CI***| 30.8-78.5 | 58.6-96.4 | 72.7-99.9 | 35.7-82.7 | 52.4-93.6 | 58.6-96.4 | 72.7-99.9 | 52.4-93.6
+PVHRRX 79.5 87.5 96.9 74.1 80.0 89.3 95.2 85.2
95 % CI***| 63.5-90.7 | 67.6-97.3 | 83.8-99.9 | 53.7-88.9 | 56.3-94.3 | 71.8-97.7 | 76.2-99.9 | 66.3-95.8
—PV**Hxx 71.4 51.7 81.0 42.3 42.4 60.0 53.1 53.8
95 % CI***| 41.9-91.6 | 32.2-70.9 | 58.1-94.6 | 23.0-63.5 | 25.5-60.8 | 38.2-79.2 | 34.4-71.2 | 33.4-73.4

* — area under curve; ** — standard error; *** — confidential interval; **** — positive predictive value; ***** — negative predictive

value.
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Finally, serum levels of CRH in group | were
significantly higher compared to group Il (P<0.05), group
Il versus group Il (P<0.001) but did not differ in group |
versus group Il (P<0.540).

For optimal prediction purposes, all markers were
dichotomized based on ROC-curves into high or low levels.
The area under the ROC-curve measures the ability of

the marker to classify correctly study groups. According
to the results of Roc analysis, the ideal parameter for
any difference between | and Ill groups is
sFlt-1 < 0.392 ng/ml, the difference between Il and lil
groups is PIGF < 21.38 pg/ml. It is very important that
there is a variation in markers between groups | and II: ratio
VEGF/sFlt-1, CRH/sFIt-1, sFIt-1/PIGH, IL-6/VEGF (Table 3).

Table 3
Quality of model of analyzing parameters and their ratio between group | and Il
Activin A TNF-o PIGF IL-2 IL-6 CRH VEGF sFlt-1
AUC* 0.532 0.573 0.741 0.528 0.532 0.750 0.810 0.820
SE** 0.0853 0.0864 0.0778 0.0865 0.0853 0.0770 0.0697 0.0576
05 o CI*** 0.388- 0.428- 0.601- 0.384- 0.388- 0.610- 0.677- 0.689-
0.672 0.709 0.853 0.668 0.672 0.859 0.905 0.913
Test cut-off <0.518 >0.228 >21.38 >14.14 <1.37 >17.44 >4.78 <0.278
Sensitivity 47.06 82.35 58.82 76.47 88.24 82.35 94.12 82.35
95 % CI***| 23,0-72.2 | 56.6-96.2 | 32.9-81.6 | 50.1-93.2 | 63.6-98.5 | 56.6-96.2 | 71.3-99.9 | 56.6-96.2
Specificity 74.29 40.00 88.57 42.86 31.43 71.43 60.00 77.14
95 % CI***| 56,7-87.5 | 23.9-57.9 | 73.3-96.8 | 26.3-60.6 | 16.9-49.3 | 53.7-85.4 | 42.1-76.1 | 59.9-89.6
+PVHEER 47.1 40.0 71.4 39.4 38.5 58.3 53.3 63.6
95 % CI***| 23,0-72.2 | 23.9-57.9 | 41.9-91.6 | 22.9-57.9 | 23.4-55.4 | 36.6-77.9 | 34.3-71.7 | 40.7-82.8
-p\RoRR kK 74.3 82.4 81.6 78.9 84.6 89.3 95.5 90.0
95 % CI***| 56,7-87.5 | 56.6-96.2 | 65.7-92.3 | 54.4-93.9 | 54.6-98.1 | 71.8-97.7 | 77.2-99.9 | 73.5-97.9

* — area under curve; ** — standard error; *** — confidential interval; **** — positive predictive value; ***** — negative predictive

value.

Cytokines are responsible for determining the nature
of an immune response. They have been shown to influ-
ence all stages of reproduction and playing a fundamental
role in pregnancy outcome. We have limited information
concerning the role of IL-2 in recurrent spontaneous abor-
tion (RSA). IL-6 data is contradictory. Elevated IL-6 serum
levels at the maternal—fetal interface were associated with
high abortion rates in mice [11]. It was found high in hu-
man MPLR by the Raghupathy group [12], but other stu-
dies have not found such a correlation with either abortion
or early implantation failure [13]. Our results suggest that
IL-2 and IL-6 are not correlated with a different outcome
of the first-trimester pregnancies complicated by threa-
tened abortion [8]. No significant differences in IL-6 lev-
els were found in serum of pregnant women at <20 weeks
of gestation with RSA, in comparison with non-pregnant
women who have had a past history of habitual abortion as
well as healthy non-pregnant women. Moreover, produc-
tion of lipopolysaccharide, stimulated by IL-6, in serum
of non-pregnant women with RSA was similar to women
with a history of successful pregnancies without missed
abortion [15]. Unaltered serum IL-6 levels have observed
in women with threatened abortion compared to those of
normal pregnant and non-pregnant women; at the same
time significantly lower values were been reported in wo-
men with missed abortion. Our results suggest that there is
no any Th2 difference in first-trimester [6, 8].

The data of this study demonstrates that maternal
TNF-a levels are higher in first-trimester uncomplica-
ted pregnancies than in the first-trimester pregnancies
complicated by threatened abortion with a successful
outcome. TNF-a levels were increased at the onset of
spontaneous abortion, as compared to normal preg-
nancies [14, 15]. TNF-a levels that are similar to those in
normal pregnancy were reported in threatened abortion
with a good results [16]. The elevated maternal TNF-a
levels in first-trimester pregnancies complicated by
threatened abortion with a poor outcome, in comparison
with uncomplicated pregnancies and the first-trimester
pregnancies complicated by threatened abortion with a
good outcome, further endorse the abortogenic role of

this cytokine [8]. Our results support this finding. It is very
important that we examined the profile of selected cyto-
kines in maternal serum at admission but spontaneous
abortion did occur between 7-12 days later. For the bet-
ter understanding of the role of TNF-a in spontaneous
abortion further investigation is required.

Activin A serves as a useful diagnostic marker. Its le-
vel is detectable commencing after a positive pregnan-
cy test. While activin A plays an intricate role in various
inflammatory processes. IL-6 and IL-8 production in am-
nion explants was found to be significantly stimulated by
activin A [17]. However, in another system, activin A did
not significantly alter the production of pro- and anti-in-
flammatory chemokines and cytokines [18]. In our study,
serum values of activin A were not significantly different
between the first-trimester pregnancies complicated by
threatened abortion with the different outcomes at the
admission and uncomplicated pregnancy. So we have the
opinion despite the well-known fact that activin A level in
early pregnancy correlates with the success of pregnan-
cy but the underlying processes remain elusive [18].

The present study showed the maternal VEGF levels
in a first-trimester uncomplicated pregnancy elevated in
comparison to the first-trimester pregnancies complica-
ted by threatened abortion with a successful outcome.
We have found the significantly higher serum concen-
trations of sVEGF-R1 in the group with an uncomplicated
pregnancy as compared with the group with the compli-
cated pregnancies with an adverse outcome, and in the
group with the complicated pregnancies with successful
outcome versus the complicated pregnancies with ad-
verse result. Decidual vascular adaptation to implantation
is essential for a successful pregnancy and commences
during the receptive secretory phase of the menstrual
cycle. Disturbances in vascular development play an im-
portantrole in the pathogenesis of missed abortions [19].
The vascularization pattern varied in the decidual secre-
tory endometrium, decidua parietalis and decidua basalis
of missed abortion cases and controls. These differences
correlated with the differential expression of several an-
giogenic molecules including sFlt-1. The decreased ves-
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sel density and increased vascular surface might also be
due to an altered balance between the angiogenesis re-
gulating factors. More angiogenic factors show expression
in missed abortion compared with controls [20, 21]. Our
findings agreed with this opinion and also showed the ad-
justing function of VEGF receptors at the protein level [4].

PIGF, the most important regulated factor in the un-
complicated first trimester decidua [5], is not differential-
ly expressed and appears not to be involved in the patho-
genesis of missed abortions [21]. However according
to our data, the serum values of PIGF were significantly
higher in an uncomplicated pregnancy compared with
the first-trimester pregnancy complicated by threatened
abortion with successful outcome, and in the group with
the first-trimester pregnancy complicated by threatened
abortion and adverse outcome compared to the first-tri-
mester pregnancy complicated by threatened abortion
with successful outcome.

CRH is the principal mediator of the stress response.
CRH is produced by the pregnant and the non-pregnant
uterus, and its roles in female reproductive physiology
and pathophysiology have been clarified [22, 23]. In our
research in the group with the first-trimester pregnan-
cy complicated by threatened abortion and successful
outcome serum CRH levels are significantly depressed
in comparison to those of the group with uncomplica-
ted pregnancies. Serum values of CRH in the group with
adverse outcome of complicated pregnancy and were
significantly higher as compared to those of group with
successful outcome. Our results suggested that sys-
temic or uterine stress might induce the local release
of CRH which therefore represents a causative link be-
tween stress and abortion. This peptide is produced at
the implantation site [24, 25] and decidua normally does
not express FasL, this mechanism appears to be active
in abortions, but is blocked in normal pregnancy. CRH is
able to induce the expression of FasL in decidual lympho-
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PECULIARITIES OF THE DEVELOPMENT OF CHRONIC PELVIC
PAIN RELATED COMPONENTS IN PERITONEAL ENDOMETRIOSIS

Kutsenko I. I., Kravitsova E. I., Musolyants R. A., Nazarenko E. I.

Kuban State Medical University, Krasnodar, Russian Federation

OCOBEHHOCTU $OPMUPOBAHUSA KOMMOHEHTOB XPOHUYECKOW
TA30BOW BOAU NPU NEPUTOHEAABHOM DHAOMETPUO3E

U. U. KyueHko, E. U. Kpasuosa, P. A. MycoabsHu, E. U. HasapeHko

Ky6aHCKMHU roCyAQPCTBEHHbIM MEAULLMHCKUIK YHUBepcuTeT, KpacHoaap,

Poccunckas Peaepaums

The article includes the results of the complex study of cytokine and serotonin status as pathogenic chronic
pelvic pain related factors in peritoneal endometriosis. The distinctive features of the development of the syndrome
associated with the severity and character of the pelvic pain due to peritoneal endometriosis have been revealed.

Key words: chronic pelvic pain, peritoneal endometriosis, cytokines, serotonin

MpencTaBneHbl pe3ynbTaTbl KOMMIEKCHOrO UCCe0BaHns LMTOKMHOBOIO 1 CEPOTOHMHOBOIO CTaTyCOB Kak dak-
TOPOB, Y4aCTBYIOLLMX B POPMMPOBAHUM NATOrEHETUYECKNX KOMMOHEHTOB XPOHMYECKON Ta30BON BONM Npu NepuTo-
HeanbHOM 3HAOMETpPUOo3e. BbisBneHbl 0CO6EHHOCTN POPMUPOBAHNSA AAHHOIO CUHAPOMA B 3aBMCUMOCTU OT UHTEH-
CUBHOCTM 1 XxapakTepa Te4eHns Ta3oBoi 6011 Npu NepnuToHeasbHOM 3HOOMETPUO3E.

Knto4eBbie cnoBa: XPOHn4eckas tTa3oBas 607k, I'Iepl/ITOHeaflebIVI SHAOMETPUNO3, UNTOKUHbI, CePOTOHWH
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