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EFFECT OF THE COMPLEX OF CONTRICAL AND HEPARIN ON CHANGE OF
IMMUNOLOGICAL INDICATORS IN WOMEN IN EARLY PERIODS OF PREGNANCY

Muxitdinova K.O., Aleinik V.A., Babich S.M., Negmatshaeva X.N., Ibragimova S.R., Shokirova S.M.
Andijan State Medical Institute, Andijan, Uzbekistan

v Resume

The work studied the effect of a complex of counterkals and heparin on changes in
immunological parameters in women in early pregnancy with an excessive pro-inflammatory
immune response and insufficient corrective response of protease inhibitors and TGF-g1. It was
concluded that an excessive pro-inflammatory immune response in early pregnancy and an
insufficient corrective response of protease inhibitors and TGF-#1 can create unfavorable
conditions for the course of early pregnancy and the development of miscarriages. The use of
pregravid treatment with a complex of counterkal and heparin helps to reduce the excessive pro-
inflammatory immune response in the early stages of pregnancy, as well as to restore protease
inhibitors and TGF-#1, which can contribute to a favorable course of pregnancy in the early stages
and the development of a full-fledged pregnancy.

Key words: interleukins, protease inhibitors, early pregnancy, miscarriage, infections of the
genitourinary system, contrikal, heparin.

BJIMSAHUE KOMIIVIEKCA KOHTPUKAJI U TEITAPUH HA UBMEHEHUE
UMMYHOJOTI MUYECKHUX IMOKA3ATEJIEN Y )KEHIIIMH HA PAHHUX CPOKAX
BEPEMEHHOCTHU

Myxumounosa K.O., Anetinux B.A., babuy C.M., Heemamwaesa X.H., Hopacumosa C.P., [Llokuposa
C.M.

AHIKaHCKWH TOCYJapCTBEHHBIN METUITUHCKUI HHCTUTYT, AHIMKaH, Y30eKucTaH

v’ Pestome

B pabome usyuanoce enuanue Komniekca KOHMPUKAN U 2enapuUH HA U3MeHeHUe
UMMYHOI02UYECKUX NOKA3ameneil y HCeHWUH HA PAHHUX CPOKAX 0ePeMEeHHOCMU C YPEe3IMEPHO
nPOGOCNATUMENbHOT UMMYHHOU peaKyuell U HeOOCMAmouHoi  Koppuzupylouieil peaxuyueil
unzuoumopoe npomeas u TGF-f1. Coenano 3axnrouenue, umo upemepHas NPoOBOCHATUMETbHAS
UMMYHHAA DPeaKuyus 6 pPAHHUE CPOKU OepeMeHHOCHmU U HeOOCMAmOYHaAn  KOppUuzupyouasn
peakuyus unzubumopos npomeas u 1GF-B1 moicem cozdaseampv Hebrazonpusammusle ycio8us
meuenul0 0epemMeHHOCmU 6 paHHue CPOKU U pPA3GUMUIO  GbIKUObIULEIL. IIpumenenue
npezpasuoapHozo J1e4eHun KOMRNIAEKCOM KOHMPUKAL U 2enapuH CROCOOCMmEyem CHUMNCCHUIO
upeImMepHOIl NPOBOCRATIUMENbHOU UMMYHHOU PEaKyuu 6 PAHHUE CPOKU GepeMennocmu, a makKice
eéoccmanosnenuro  unzuébumopos npomeas u T1GF-fI, umo moxmcem cnocobcmeosamp
onazonpuamnomy meueHur) 0OepeMeHHOCMU 6 pAHHUEe CPOKU U pPA36UMUI0 NOJIHOYEHHOU
bOepemennocmu.

Kniouesvle cnosa: unmepneiikunsl, UHZUOUMOPbl RPOmMeas, panHue CPOKU OepemeHHocmu,
HeeviHAWUBARUE DepeMeHHOCIU, UHMEKYUU MOUENON0601l CUCMEMbl, KOHMPUKAT, 2eNaAPUH.

AEJJIAPJIA XOMWUJIAJIOPJIUKHUAHT SPTA JABPUJIATY KOHTPUKAJI BA TEITIAPAH
KOMILIEKCHU TABCUPUJIA UMMYHOJIOTUK KYPCATTUUJIAPHUHT V3T APUIIH

Myxumounosa K.O., Anetinux B.A., Babuu C.M., Heemawaesa X.H., Hopacumosa C.P., [lloxuposa
CM.

AHIVKOH JaBiaT THOOMET MHCTUTYTH, AHAMKOH, Y30CKHUCTOH
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v’ Pestome

Maxkonaoa XoMunadopauKHuHnz Ipma 0aspuoa Xa00an mawKapu ANITUTAHUIZA KAPUWIU UMMYH
peakuuscu, npomeaza uneubumopnapu ea T1GF-f1 nunz myszamyeuu peaxyuscu emapau
oynimazan aénnapoa UMMYHOJI0ZUK RAPDAMEMPIAPHUHZ Y32apUiiuzd KOHMPUKAl 64 2enapuH
KOMNJIEKCUHUHZ MABCUPU  YPZAHUIAOU. pma XOMULAOOPIUK 0aspuoazu Xa00aH mauKapu
ANURIAHUWEZA  Kapuiu  ummyHumem  peaxkyuscu ea  1GF-f1  xamoa  npomeasa
UHZUOUMOPNAPUHUHZ MY3amyeuu pPeaKyuACU emumMoGUUAUY, IPMA XOMUIAOOPAUKHUHZ
Keuuwiuza canbuit mascup Kypcamumiu 6a XOMUJAAHUHZ MYMUMUZA 0JUO Keauu MyMKUHIUZU
myepucuoa Xxynoca uukapuaou. Koumpukan ea 2enapun Komniekcu oOunan npezpasuoap
oasonamwinu  KyJanaHuwiu, XOMUIA0OPIAUKHUHZ O0ACmaaOKu O00CKUUnapuoa Xao00aH mawKapu
ANMURTAHUWZA — KADWU — UMMYH  PeaKUUACUHU  Kamaimupuwied, WYHUH20eK RpOmeasa
unzuoumopnapu eéa TGF-f1 nu muxnawza époam oepaou, 0y Ica XOMUNAOOPIAUKHUHZ IpmaA
OocKuuuOa Kynail Keuuwiuza 8a XoOMUuaa00pauKHUHZ MYITUK PUCOHCIAHULLULA WIAPOUN APAMAOU.

Kanum cysnap: unmepneiikunnap, npomeaza unHzUOuUmMopaapu, 3pma XoMUIAOOPJIUK,
YPO2eHUMA MUUMUHUNZ UHPEeKUUALApU, KOHMPUKA, 2eNAPUH.

Relevance

In addition to their antiprotease activity, protease inhibitors also have other properties that
contribute to the termination of the inflammatory process, including modulation of cytokine
expression, signal transduction, and tissue remodeling [9, 10].

An increase in the endogenous release of interleukin-10 was found after therapy with aprotinin, an
inhibitor of serine proteases. This study demonstrates the unique anti-inflammatory activity of
aprotinin, which may be of clinical significance [4]. Low doses of aprotinin administered to humans
have also been shown to reduce systemic TNF release and subsequent activation of CD11b by
neutrophils. This effect of aprotinin is similar to that found in a comparable group of patients receiving
glucocorticoid alone (methylprednisolone). These data demonstrate that aprotinin has anti-
inflammatory effects in humans [4]. In addition, aprotinin has been found to inhibit plasmin-mediated
fibrinolysis and many enzymatic mediators that contribute to the generalized inflammatory response.
Some, but not all, studies have shown that aprotinin effectively reduces the production of IL-6 [2].

Presumably, the protease inhibitor counterkal can increase the biological effect of TGF-f by
releasing it from the complex with alpha-2-macroglobulin [6]. In addition, counterkal inhibits
inflammatory markers, trypsin, pancreatic elastase, leukocyte elastase, as well as the production of
TNF-alpha and interleukin 1, 8 and 6. In addition, it inhibits the secretion of pro-inflammatory
cytokines IL-1, IL-6, IL-8, IL-10, IL-11, TNF, NO, PAF [7, 8].

TGF-B1 electrophoresis has shown that protease inhibitors can protect TGF-B1 from proteolytic
degradation by plasmin and trypsin [6].

Studies have shown that the combined use of aprotinin and heparin decreases IL-6 and increases
the release of IL-10, while IL-8 is not affected. Further research should investigate the effects of
combined use to reduce the release of inflammatory cytokines [3]. In addition, it has been proven that
the combined use of aprotinin together with heparin helps to reduce the activation of complement,
coagulation and fibrinolysis. Therefore, the authors recommend using both of these drugs together to
achieve the maximum reduction in blood activation [1].

The aim of the study: to study the effect of a complex of counterkal and heparin on changes in
immunological parameters in women in early pregnancy.

Material and methods

In the work, 46 women were examined, who were divided into 3 groups. Group 1 included 20
women with a full pregnancy and full delivery, who had no infections of the genitourinary system
before pregnancy. Group 2 consisted of 15 women who had miscarriages up to 12 weeks of
pregnancy, before pregnancy they did not have infections of the genitourinary system, but had an
excessive pro-inflammatory immune response. Group 3 included 11 women who had no infections of
the genitourinary system before pregnancy, but due to changes in immunological parameters and
blood protease inhibitors, had an excessive pro-inflammatory immune response and the potential for
miscarriages before 12 weeks of pregnancy. During the period of pregravid preparation, these women
received protease inhibitor contrakal at a dose of 10 thousand units, which is injected intravenously in
a syringe at a ratio of 1. 2 with a standard solvent once a day and low molecular weight heparin
clexane at a dose of 20 mg once a day for 15 days under the control of the prothrombin index.
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In the blood of women before pregnancy, before 6 and up to 12 weeks of pregnancy, the following
parameters were determined by ELISA: pro-inflammatory - interleukin-1p (IL-1) and tumor necrosis
factor-o (TNF-a), and anti-inflammatory - interleukin-10 (IL- 10) with the use of test systems of ZAO
"Vector-Best" Russia, also transforming growth factor-f1 (TGF-Bl) using test systems "DRG"
Germany. In addition, the protease inhibitors a-1-anti-trypsin and a-2-macroglobulin were determined
using test systems "Sentinel™ Italy.

Result and discussion

According to the results of our data, it was found (table) that before pregnancy in women of group
2, the indicator of proinflammatory interleukin TNF-a was significantly and reliably more than 2.3
times higher than in women of group 1 with a full pregnancy. In women of group 3 with the potential
for miscarriages, before pregnancy, TNF-a in the blood, as well as in women of group 2, was
significantly more than 2.2 times higher than in women of group 1. At the same time, the result of
TNF-a in women of group 1 up to 6 weeks of pregnancy was significantly higher than the indicator
before pregnancy. The level of this indicator in women of group 2 up to 6 weeks of pregnancy was
significantly and reliably more than 2.6 times higher than in women of group 1. In women of group 3
who received pregravid treatment with a complex of counterkal and heparin, the values of
proinflammatory interleukin TNF-o before 6 weeks of pregnancy were significantly more than 1.6
times higher than in women of group 1. In the same group, TNF-a was 1.7 times significantly lower
than in women in group 2 who did not receive treatment with a complex of counterkal and heparin.
When examining women of group 1 before 12 weeks of pregnancy, TNF-a was significantly higher
than the same indicator before pregnancy and slightly more than before 6 weeks of pregnancy, but
significantly higher than similar results before pregnancy. In women of 2 groups who have
miscarriages

Before 12 weeks of pregnancy, the TNF-a indicator was significantly and reliably more than 2.8
times higher than in women of group 1.

At the same time, in women of group 3 who received pregravid treatment with a complex of
counterkal and heparin, the values of proinflammatory interleukin TNF-a before 12 weeks of
pregnancy were significantly 1.7 times higher than in women of group 1 and also significantly 1.7
times, but lower , compared with women in group 2 who did not receive treatment.

In the study of pro-inflammatory IL-1f in women of group 2 before pregnancy, it was found that
this indicator had similar changes as TNF-a, significantly and reliably more than 3.1 times higher than
in women of group 1 with a full pregnancy. In women of group 3, before potential potential
miscarriages, IL-1p had similar changes as in women in group 2, and, similarly to the TNF-a
indicator, was at a level significantly 2.9 times higher than in women of group 1. At the same time, the
values of IL-1p in women of group 1 up to 6 weeks of pregnancy were significantly higher than the
results before pregnancy. At the same time, the level of this indicator in women in group 2 up to 6
weeks of pregnancy was more than 2.7 times higher than in women in group 1, which was also similar
to those changes in TNF-a. In women of group 3 who received pregravid treatment with a complex of
counterkal and heparin, the level of pro-inflammatory interleukin IL-1f before 6 weeks of pregnancy
was significantly more than 1.8 times higher than in women of group 1. However, it was reliably more
than 1.5 times less than in women in group 2 who did not receive treatment. In the study of IL-1p in
women of group 1 up to 12 weeks of pregnancy, this indicator was significantly higher than the same
result before pregnancy and slightly more than before 6 weeks of pregnancy, but significantly higher
than similar results before pregnancy. In women of group 2 who miscarried before 12 weeks of
pregnancy, the IL-1p indicator was also significantly and reliably more than 2.6 times higher than in
women of group 1. At the same time, in women of group 3 up to 12 weeks of pregnancy who received
pregravid treatment, the IL-1p indicator was more than 1.7 times higher than in women of group 1 and
reliably more than 1.5 times lower than in women of group 2 (table).

The IL-10 index in women of group 2 before pregnancy was significantly more than 1.5 times
lower compared to similar results for women in group 1 with a full pregnancy. In women of group 3
with the potential for miscarriages, IL-10 before pregnancy had similar changes as in women of group
2 and was significantly more than 1.6 times higher than in women of group 1. At the same time, in the
blood of women of group 1, the IL-10 indicator before 6 weeks of pregnancy was insignificantly lower
than similar results before pregnancy, and in women of the same group before 12 weeks of pregnancy,
this indicator was insignificantly less than in women before 6 weeks of pregnancy and significantly
lower the same results before pregnancy. In women of group 2 up to 6 weeks of pregnancy, IL-10 was
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significantly 1.7 times less and even before 12 weeks of pregnhancy 2.4 times less in relation to the
indicators before pregnancy in the same group. In addition, IL-10 in women of group 2, up to 6 weeks
of pregnancy by 2.1 times and up to 12 weeks by 2.3 times was significantly lower than similar
indicators of group 1. At the same time, in women of the 3rd group who received pregravid treatment,
IL-10 up to 6 weeks of pregnancy was more than 1.4 times higher, and before 12 weeks of pregnancy
it was significantly more than 1.5 times higher than in women of the 2nd group who did not receive
treatment. complex kontrikal and heparin (table).

Table.

Changes in the indices of pro-inflammatory (TNF-a, IL-1B), anti-inflammatory (IL-10)
interleukins, TGF-B1 and protease inhibitors in the blood of women in the surveyed groups.

Investigated G Before Up to 6 weeks Up to 12 weeks
L roup
indicators pregnancy pregnant pregnant
1 6,240,8 9,741,2% 11,9+41,5%
TNF-a pg / ml 2 14,8£1,6° 25,542,7%° 32,844,1%°
3 13,4+1,4° 15,3+1,6°" 20,7+1,8%°"
1 3,740,4 7,2 +0,9% 10,1£1,2%
IL-1B pg / ml 2 11,6+1,5° 19,4 +23%° 25,0+3,1%°
3 10,7+0,9° 12,6 +1,3°F 17,4+1,8%°F
1 9,3+1,2 7,4+0,8 5,940,7*
IL-10 pg / ml 2 6,140,7° 3,5+0,5%° 2,640,4%°
3 5,740,6° 4,8+0,5° 3,9+0,4%°"
1 32,6+45 498 +5,7% 58,6+7,3 *
TGF-p1 ng /ml 2 25,7+25 19.6+2.1° 15.8+1,7°
3 27,3 +3,1 342+3,7° 4]1,4+4,5%°F
Lanti-t ) / 1 136+14,8 179+18.6 198+21,4*
-L-ant-trypsin m
o di’p g 2 97+10.3° 65L7,1%° 5416.2%°
3 109+11,4 136+14,2° 157+17,5% *
2 -macro-alobulin 1 284+30,6 297+31,6 315+33,9
o o /Oﬂ 2 2574272 2394258 228+23.6
9 3 266+28,1 27329.7 2084304

Note: 1- women who have a full pregnancy; 2 - women who had miscarriages before 12 weeks of
pregnancy; 3 - women who have the potential for miscarriages before 12 weeks of pregnancy and who
received pregravid treatment with a complex of counterkal and heparin.

* - significantly different values to the indicators before pregnancy.
0 - significantly different values to the indicators of group 1.
+ - significantly different values to the indicators of group 2.

According to the results of the study of TGF-B1 in the blood of women of group 1, up to 6 weeks
of pregnancy, this indicator was significantly higher than similar results before pregnancy. In the same
group, in women before 12 weeks of pregnancy, the TGF-B1 indicator was insignificantly higher than
in women before 6 weeks of pregnancy and significantly higher than the same indicators before
pregnancy. In women in group 2, the TGF-B1 index before pregnancy was insignificantly lower than
in women in group 1. In the same group, in women before 6 weeks of pregnancy, TGF-B1 was
significantly more than 2.5 times less than in women of group 1, but slightly lower than the indicators
before pregnancy in the same group. Before 12 weeks of pregnancy in women of group 2, TGF-f1
was significantly more than 3.7 times less than similar results for women in group 1, and also
significantly lower than the indicators before pregnancy in the same group. In women of group 3 who
received pregravid treatment up to 6 weeks of pregnancy, TGF-B1 was significantly 1.8 times, and
before 12 weeks of pregnancy, it was significantly 2.6 times more than in women of group 2 who did
not receive treatment with a complex of counterkal and heparin (Table .).
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The data obtained from the study of a-1-anti-trypsin showed that in women of group 1 up to 6
weeks of pregnancy, this indicator was insignificantly higher compared to the data before pregnancy.
In women of the same group, before 12 weeks of pregnancy, the o -l-anti-trypsin index was
insignificantly higher than before 6 weeks of pregnancy, and also significantly more similar results
before pregnancy. In addition, in the study of a-1-anti-trypsin in women of group 2, the index of a-1-
anti-trypsin before pregnancy was significantly 1.4 times lower than in women of group 1. Also, in
women of group 2 up to 6 weeks of pregnancy, the result of a-1-anti-trypsin was significantly and
reliably 2.8 times less than similar data for women in group 1 and reliably 1.5 times less than the same
data before pregnancy in the same group. In addition, in women of group 2 up to 12 weeks of
pregnancy, a-1-anti-trypsin was also significantly 3.7 times lower than those of women in group 1 and
significantly 1.8 times more results before pregnancy in the same group. At the same time, in women
of group 3 up to 6 weeks of pregnancy, who received pregravid treatment, a-1-anti-trypsin was
significantly 1.8 times, and up to 12 weeks of pregnancy, it was significantly 2.6 times more than in
women of group 2 who did not receive treatment with a complex of counterkal and heparin (table).

The results of the study of a-2-macro-globulin showed that in women of the 1st group there was a
slight increase in this indicator up to 6 weeks of pregnancy and even more up to 12 weeks of
pregnancy. In women of group 2, the opposite dynamics of changes in a-2 -macro-globulin was
observed, which manifested itself in an insignificant decrease in the results up to 6 weeks and in an
even greater decrease up to 12 weeks of pregnancy in relation to the same results before pregnancy of
the same group. In women of group 3, as well as in the first group, there was a slight increase in a-2-
macro-globulin up to 6 weeks of pregnancy and even more up to 12 weeks of pregnancy (table).

From the data obtained, it can be seen that the level of TNF-a and IL-1p in the blood, both in
women of group 1 with a full pregnancy, and in group 2 who had miscarriages before 12 weeks of
pregnancy was significantly higher up to 6 weeks of pregnancy and even more up to 12 weeks of
pregnancy compared with those before pregnancy. At the same time, the indicators of TNF-a, IL-1B in
women of group 2 were significantly and reliably higher than in women of group 1. At the same
time, in women of group 3 with the potential for miscarriages and receiving pregravid treatment with a
complex of counterkal and heparin, TNF-a, IL-1p values were significantly higher than in women of
group 1, but significantly lower than in women of group 2 who did not receive treatment. ...

At the same time, the level of IL-10 in the blood, both in women of group 1 and group 2, had the
opposite direction and decreased in relation to the indicators before pregnancy. Unreliable up to 6
weeks of pregnancy and reliably up to 12 weeks of pregnancy in women of group 1 and reliably up to
6 and 12 weeks of pregnancy in women of group 2. In addition, it was found that all IL-10 indicators
in women of group 2 before pregnancy, up to 6 and 12 weeks of pregnancy were significantly and
reliably lower than similar results in women of group 1. At the same time, the use of pregravid
treatment with a complex of counterkal and heparin in women of group 3 with the potential for
miscarriages caused an increase in IL-10 in women up to 6 weeks and up to 12 weeks of pregnancy,
compared with women in group 2 who did not receive treatment.

It was also found that the TGF-B1 index in the blood of women of group 1 significantly increased
up to 6 weeks of pregnancy and even more up to 12 weeks of pregnancy, compared with similar
indicators before pregnancy. At the same time, in women of group 2, TGF-B1 also had the opposite
direction and decreased insignificantly up to 6 and 12 weeks of pregnancy in relation to the results
before pregnancy. At the same time, in women of the 2nd group, the TGF-B1 indices up to 6 and 12
weeks of pregnancy were significantly lower than the same results of the 1st group. However, in
women of group 3 who received pregravid treatment, TGF-B1 up to 6 weeks of pregnancy and up to
12 weeks of pregnancy was significantly higher than in women of group 2 who did not receive
treatment with a complex of counterkal and heparin.

In women of group 2, when studying protease inhibitors, a greater change in a -1-anti-trypsin was
noted, which was expressed in a significant decrease in this indicator before pregnancy, as well as
before 6 and 12 weeks of pregnancy in relation to similar results for women in group 1. In addition,
there was a significant decrease in a -1-anti-trypsin before 6 and 12 weeks of gestation in relation to
the results before pregnancy. In women of group 3 who received pregravid treatment, the a-1-anti-
trypsin values up to 6 weeks and up to 12 weeks of pregnancy were higher than in women of group 2
who did not receive treatment with a complex of counterkal and heparin. Changes in a-2-macro-
globulin were noted to a lesser extent. This was manifested in an insignificant increase in this indicator
in women of group 1 up to 6 weeks of pregnancy and more up to 12 weeks of pregnancy. At the same
time, in women of group 2 up to 6 and 12 weeks of pregnancy, there was a slight decrease in this
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indicator, compared with the results before pregnancy in the same group. At the same time, women in
group 3 showed a slight increase in a-2-macro-globulin up to 6 weeks of gestation and even more up
to 12 weeks of pregnancy.

Thus, the presence of an excessive pro-inflammatory immune response in early pregnancy and an
insufficient corrective response of protease inhibitors and TGF-B1 may contribute to an unfavorable
course of early pregnancy and the development of miscarriages. The use of pregravid treatment with a
complex of counterkal and heparin helps to reduce the excessive pro-inflammatory immune response
in the early stages of pregnancy, as well as to restore protease inhibitors and TGF-B1, which can
contribute to a favorable course of pregnancy in the early stages and the development of a full-fledged
pregnancy.

Conclusions
An excessive pro-inflammatory immune response in early pregnancy and an insufficient corrective
response of protease inhibitors and TGF-B1 can create unfavorable conditions for the course of early
pregnancy and the development of miscarriages. The use of pregravid treatment with a complex of
counterkal and heparin helps to reduce the excessive pro-inflammatory immune response in the early
stages of pregnancy, as well as to restore protease inhibitors and TGF-B1, which can contribute to a
favorable course of pregnancy in the early stages and the development of a full-fledged pregnancy.
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