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The article represents results of a prospective examination of pregnant women whose
anamnesis was complicated by infertility and were treated by the means of assistant reproductive
technologies application.

The aim of Research. To study features of hormonal homeostasis in pregnant women
after ART application in the dynamics of I trimester of pregnancy in order to improve the tactics
of antenatal surveillance and prevention of obstetric and perinatal complications.

Materials and methods of research. To achieve this aim in the dynamics of prospective
study, 299 pregnant women were comprehensively examined, were divided into two groups. The
main group included 249 women whose pregnancy occurred as a result of ART application. The
control group consisted of 50 pregnant women with spontaneous onset of pregnancy and its
physiological course, which became registered at the antenatal clinic in 6-8 weeks of pregnancy.

Basic clinical and laboratory studies, which included a general analysis of blood and
urine were conducted to all pregnant women of the examined groups. The concentration of f3-
HG, placental hormones (progesterone and estradiol), pituitary gland (prolactin) and adrenal
glands (cortisol (K)), which more reflect the dynamic development of pregnancy and affect its
course and intrauterine fetal condition were determined in blood plasma of women after treated
infertility.

The results of the research and their discussion. The determination of the main
hormones that provide implantation and further progression of pregnancy in women of the main
group after the use of therapeutic cycles of ART indicates the need for their dynamic monitoring
during the first trimester of pregnancy. Detecting an insufficient levels of sex hormones during
the initial examination, we considered it appropriate to refer the pregnant woman to the risk
group for the development of pregnancy complications with hormonal parameters, and assessed
their insufficiency as a risk factor for the threat of miscarriage, which from our point of view
requires a complex correction to prevent clinical manifestations of the threatening abortion. One

of the main factors of possible adverse course of pregnancy after art is insufficient level of B-HG



at the stage of establishing the fact of pregnancy and during the first trimester. Our research
found that in significant majority of cases, pregnancy after ART application over tubal-
peritoneal, and endocrine types of infertility takes place in progesterone failure that causes the
occurrence of violations of the processes of implantation and development of the ovum and
clinically evident miscarriage since I trimeter pregnancy.

Conclusions. The revealed deviations in the concentration of stress-associated hormones
cortisol and prolactin with a high probability may indicate an increased stress load, which in
pregnant women after the application of ART therapeutic cycles manifests already from the
beginning of pregnancy.

We consider it appropriate to continue the dynamic examination of these indicators
during pregnancy and to continue further in-depth examination of pregnant women after the
ART application.
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Prior to pregnancy, endocrine disorders can cause gestational complications in women
whose pregnancy occurred after the application of assisted reproductive technologies (ART).
The development of hormonal disorders, especially in the early stages of gestation, can be the
result of hyperandrogeny, luteal-phase defect, ovarian hyperstimulation and have a further affect
on the course of pregnancy and fetoplacental complex condition [1, 2, 7]. The most common
changes deal the concentration of progesterone, estrogen, androgen, B-HG and placental
hormones. In physiological pregnancy, the main role in the regulation of its normal development
belongs to the chorion and trophoblast, which produce B-HG, which, in turn, determines the level
of steroid synthesis by the corpus luteum of pregnancy and contributes to the adaptation
reactions of the mother's body to the gestational process. One of the leading points which
characterize the effectiveness of therapeutic cycles of ART is the determination of the B-HG
level in the blood serum of a woman on 14 - 16 days after fertilization. The quantitative value of
B-HG is an important prognostic factor for the further course of pregnancy and the development
of possible complications. The dynamics of the average B-HG level in pregnant women after the
ART application differs from that in a case of physiological pregnancy and has individual
fluctuations which are associated with previous ovarian stimulation in assisted reproductive
technology programs. The level of B-HG, which characterizes the condition of trophoblast, can
indicate its functional decrease. And at the same time -HG can be the first prognostic factor for
determining the possibility of biochemical, ectopic and normal uterine pregnancy as well as be a

marker of increased risk of complications [3].



The aim of research. To study features of hormonal homeostasis in pregnant women
after ART application in the dynamics of I trimester of pregnancy in order to improve the tactics
of antenatal surveillance and prevention of obstetric and perinatal complications.

Materials and methods of research. To achieve this aim in the dynamics of prospective
study, 299 pregnant women were comprehensively examined, were divided into two groups. The
main group included 249 women whose pregnancy occurred as a result of ART application. The
control group consisted of 50 pregnant women with spontaneous onset of pregnancy and its
physiological course, which became registered at the antenatal clinic in 6-8 weeks of pregnancy.

The main group of women whose pregnancy occurred as a result of ART application was
divided into three groups, depending on the factor that caused infertility. The I group included 94
women with tubal-peritoneal factor of infertility, the II group was formed by 87 women with
endocrine factor of infertility, and the III group included 68 women whose infertility was caused
by the male factor. According to age, marital and social status and place of residence pregnant
women of the study groups were representative, which allowed us further to judge the
differences which were caused by etiological factors of infertility.

Basic clinical and laboratory studies, which included a general analysis of blood and
urine were conducted to all pregnant women of the examined groups. The concentration of [-
HG, placental hormones (progesterone and estradiol), pituitary gland (prolactin) and adrenal
glands (cortisol (K)), which more reflect the dynamic development of pregnancy and affect its
course and intrauterine fetal condition were determined in blood plasma of women after treated
infertility.

The results of the research and their discussion. Taking into account the fact that the
women of the examined groups were under dynamic observation starting from the treatment
cycles of ART, we analyzed the quantitative levels of B-CG in 21 days after fertilization and
during the first 12 weeks of pregnancy (table 1).

Table 1

The average level of B-HG in blood serum of studied women, mMo/ml (M+m)

The value of the indicator in the surveyed groups (n)
Term of The main Group (n = 249) The control
gestation I group IT group III group group
(weeks) (n=94) (n=287) (n=698) (n=50)
3-4 91,2+6,4 99,4+8,3 119,4+7.9 126,3+9,4
5-6 147,6+9,2 * 151,4+11,3 * 184,5£8,1 191,9+11,7
7-8 162,2+8,7 * 169,3+7,9 * 199,7+11,3 214,2+14,1




9-10 100,2+5,4 104,3+6,4 121,3+10,1 131,1£10,8

11-12 66,6+4,4 71,7+6,2 81,1+6,8 86,3+7,5

Note: * - statistically significant differences compared to the control group (p < 0,05).

Analysis of the B-HG level demonstrates insufficient production of this hormone in
pregnant women of group I and II group beginning from the 3-4 weeks of pregnancy. A similar
trend continued throughout the whole I trimester. Significant differences in the level of B-HG
were revealed in 5-6 and 7-8 weeks - gestational period of the placenta formation beginning:
group I — 147,6+9,2, group II — 151,4+11,3, control group-191,9+11,7; (p < 0,05) and group I —
162,2+8,7, group 11 — 169,3£7,9, control group — 214,2+14,1; (p < 0,05), respectively, which
coincides with the occurrence of threatened abortion and the appearance of early gestosis signs
in this pregnant women.

The most favorable and physiological was the dynamics of -HG in pregnant women of
the III and control groups. Having no significant differences, the dynamics of B-HG in III group
pregnant women was maximally close to the dynamics of the control group women and,

accordingly, the physiological norm. (fig. 1).
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Fig. 1. Dynamics of the B-HG level in pregnant women after ART

It should be noted that with the further progression of pregnancy in pregnant women of 11
group, the content of this hormone grew more intensively in comparison with pregnant women
and the I group being within the minimum permissible norm. The dynamics of the B-HG level in
pregnant women of the III and control group did not differ much, which from our point of view

may be due to a favorable extragenital and gynecological background.




One of the features of antenatal observation of pregnant women after ART application is
the early progesterone support, which is aimed to neutralize the effects of estrogen-progesterone
imbalance arising from the use of high doses of estrogens, gonadotropin-releasing hormone
agonists and human menopausal gonadotropins in order to stimulate the superovulation.
Hyperestrogenism in patients with endocrine infertility is one of the reasons of ovarian
hyperstimulation syndrome (OHS), which is now considered as an ART program complication
[4, 6]. Therefore, one of the most important aspects contributing to the reduction of reproductive
losses after pregnancy which occurred as a result of ART application is the appointment of
hormonal therapy support in the luteal phase of the induced cycle and in the early terms of
pregnancy. In this regard, the literature widely discusses the issues which is related to the
appropriateness and timing of hormonal therapy beginning [7, 8]. Leading researchers note the
expediency of large progesterone doses prescription due to insufficient corpus luteum
functioning or in a case of multiple corpus luteum (as a result of puncture of a large number of
follicles) and relative hyperestrogenemia in therapeutic cycles of ART. Others suggest limiting
the appointment of drugs after the end of the luteal phase of the induced cycle, through the
negative impact of high progesterone concentrations on the reproductive system of the fetus, in
particular the occurrence of hypospadias. However, to date, there is no single point of view on
the problem of diagnosis and correction of progesterone deficiency in pregnant women after the
ART application [7, 8, 10].

In this regard, we analyzed the features of the hormonal parameters dynamics that ensure
the course of the first trimester of induced pregnancies, and also tried to systematize these data to
determine the risk group for pregnancy complications for changes in hormonal parameters that
require appropriate and timely correction. To exclude or establish the fact of the progesterone
deficiency presence, we examined the level of progesterone concentration in blood plasma in
women of the study groups. The concentration of progesterone (P) during the first trimester of

pregnancy is represented on the table 2.

Table 2
The average level of progesterone in I trimester in blood serum of studied women,
nmol/l (M+m)
The value of the indicator in the surveyed groups (n)
Term of The main Group (n = 249) The control
gestation I group IT group III group group
(weeks) (n=94) (n=287) (n=168) (n=50)
3-4 88,4+6,5 * 76,143 * 119,1+8,4 ° 121,8+10,4




5-6 111,2+8,4 * 94,3+£5,9 * 142,7£11,9 ° 153,7+12,1
7-8 139,8+10,3 * 117,6+8,7 * 159,3+10,6 ° 176,6x15,7
9-10 167,6£11,8 * 149,7£10,2 * 179,4£11,5° 191,8+10,5
11-12 188,7+13,9 * 166,8+13,5 * 194,6+£16,3 ° 210,4+18,1

Note: * - statistically significant differences compared to the control group (p < 0,05).

© - statistically significant differences between I, II and III group

Determination of the average level of progesterone in the blood serum of pregnant
women of the main and control groups shows significant differences. Starting from 3-4 weeks of
pregnancy, despite the basic progesterone support due to the ART program, the average level of
progesterone in the blood serum of I and II groups of pregnant women significantly differed
from the control group one (I group — 88,4+6,5; 11 group — 76,1+4,3; control group — 121,8+10,4;
p<0,05) and III group of pregnant women (I group — 88,4+6,5; II group — 76,1+4,3; III group -
119,1£8,4; p<0,05).

Analysis of progesterone growth dynamics (Fig.2) during the first trimester in pregnant
women of the main and control groups shows a slow increase in this indicator within the

minimum physiological norm in pregnant women of I and II group.
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Fig 2. Progesterone level dynamic in pregnant women after ART

Since the beginning of pregnancy, insufficient progesterone levels have been observed in
pregnant women of II group - with endocrine type of infertility. The revealed regularities are
confirmed by the data obtained from the analysis of gynecological anamnesis of examined

pregnant women. Thus, menstrual irregularities were observed in 21 cases (38,9%), and




polycystic ovaries - in 26 cases (48,1%) with pregnant women of the second group, who noted
the presence of gynecological diseases in the history - 54 cases.

According to the literature, ULF is registered in every second woman with infertility and
habitual miscarriage in the history [1, 9]. Insufficient synthesis of progesterone, as a result of
insufficiency of the luteal phase of the menstrual cycle, leads to defective secretory
transformation of the endometrium, changes in the function of the fallopian tubes, violation of
implantation of a fertilized egg, which is clinically manifested by spontaneous termination of
pregnancy in the first trimester. This fact can cause the highest percentage of threatened
abortions with bleeding in the first trimester of pregnancy among pregnant women of II group (II
group — 62,9%, 1 group — 43,9%, III group — 28,6%, control group — 12,5%; p<0,05).

There is no doubt the importance, especially in the luteal phase of the ovarian-menstrual
cycle and in the early stages of gestational period, of the concentration of estradiol in blood
plasma. Insufficient estrogen production leads to impaired chorion development and decreased
chorionic gonadotropin, which in turn contributes to the progression of chorionic tissue defect.
Data on the dynamics of changes in estradiol (E) during the first trimester in women of the

examined groups is represented in table. 3.

Table 3
The average level of estradiol in I trimester in blood serum of studied women,
nmol/l (M+m)
The value of the indicator in the surveyed groups (n)
Term of The main Group (n = 249) The control
gestation I group IT group III group group
(weeks) (n=94) (n=287) (n=698) (n=50)
3-4 9,3+0,47 * 10,8+0,55 * 9,7+0,61 * 5,4+0,33
5-6 9,0+0,31 * 10,1+0,34 * 9,4+0,58 * 6,5+0,41
7-8 8,4+0,61 9,1+£0,27 * 8,6+0,34 7,3+0,56
9-10 8,1+0,23 8,4+0,43 8,0+0,42 8,8+0,61
11-12 8,4+0,33 8,940,61 8,84+0,51 9,6+0,43

Note: * - statistically significant differences compared to the control group (p < 0,05).

The level of estradiol in the early stages of gestation in I, II and III groups of pregnant
women after ART application was increased almost in 1,5-2 times compared with the control
group. There was a significant difference in the average value of this hormone in 3-4 weeks (I

group — 9,3+0,47; II group — 10,8+0,55; III group — 9,7+0,61; control group — 5,4+0,33; p<0,05)



and 5-6 weeks of pregnancy (I group — 9,0+0,31; II group — 10,1+0,34; III group — 9,4+0,58;
control group — 6,5+0,41; p<0,05). Starting from 7-8 weeks of gestation, the average value of
estradiol in the main group was close to the average value of the control group, and from 9-10
weeks - the concentration of estradiol corresponded to the control group indicators (I group —
8,1+£0,23; II group -8,4+0,43; III group — 8,0+0,42; control group — 8,8+0,61; p>0,05). In the
control group, the concentration of estradiol corresponded to the physiological wvalue,
respectively, up to a week of the gestational period.

Analyzing the progesterone/estradiol ratio (table. 4) it was revealed that at the initial
stages of gestation, the average coefficient of pregnant women of group I and II group

significantly differed from the indicators of III and control group.

Table 4
Progesterone/estradiol ration in I trimester in blood serum of studied women, (M+m)
The value of the indicator in the surveyed groups (n)
Term of The main Group (n = 249) The control
gestation I group IT group III group group

(weeks) (n=94) (n=287) (n=68) (n=50)
3-4 10,9£2,1 * 9,5+1,8 * 17,4+3,2 20,4123

5-6 13,6+1,3 * 12,1£2,3 * 19,1+2,5 22,1+2.4

7-8 14,4+2,6 * 13,9£2,2 * 18,6+2,3 21,6+2,7
9-10 16,5+£2,2 16,9+3,1 18,7+2.4 21,1+1,9
11-12 18,3+2,3 17,8+1,6 19,8+2.3 22,9+2.7

Note: * - statistically significant differences compared to the control group (p < 0,05).

© - statistically significant differences between I, II and III group

However, starting from 9-10 weeks of gestation, the progesterone/estrogen ratio of I and
II group of pregnant women approached the value of III and control pregnant women.

In the III group of pregnant women after therapeutic cycles of ART due to male factor of
infertility, the content of progesterone and estradiol during the entire follow-up period
approached the indicators of women with spontaneous pregnancy.

In some women of I and II group, we observed a reduced content of estradiol and
progesterone alone or in combination. In 18 (19,1%) women of I group and in 22 (25,3%)
women of II group, reduced levels of E and P in the blood serum were revealed during the

primary hormonal examination at 3-4 weeks, which characterized the insufficiency of the yellow




bodies and the placenta, which is formed as a result of the previous hyperestrogen stimulation in
the treatment cycle of ART.

In women with hormonal abnormalities, significantly low (against the appropriate period,
respectively) levels of E and P were observed in 12 (12,8%) women of I group and 16 (18,4%)
women of I group. Low levels of only P were observed in 6 (6,4%) women of I group and in 9
(10,3%) women of II group, low levels of E - in 4 (4,3%) women of I group and in 6 (6,9%)
women of II group. The percentage of women with deviations in the level of E and P at the
initial examination (3-4 weeks) in pregnant women of both groups after ART was almost the
same, which indicated the similarity of the initial conditions of entry into pregnancy of these
women.

Considering pregnancy after therapeutic cycles of ART from the stress load point of view
on the body of the future mother, we determined the level of stress hormones — cortisol (C) and
prolactin (P1) in the dynamics of I trimester of pregnancy [5, 9].

The results of cortisol determination in the examined groups showed an increase in its
concentration from the beginning of gestation in pregnant women of I, II and III group, while in
the control group women this indicator was significantly lower and was at the level of

physiological norm (table. 5).

Table 5

The average level of cortosol in I trimester in blood serum of studied women, ng/ml

(Mzm)
The value of the indicator in the surveyed groups (n)
Term of The main Group (n = 249) The control
gestation I group IT group III group group
(weeks) (n=94) (n=287) (n=68) (n=150)
3-4 184,3+12,1 * 190,2+12,7 * 177,4+10,7 * 122,4+12,3
5-6 203,5+13,7 * 200,4+13,6 * 193,7+12,1 * 143,1+11,7
7-8 219,4+12,9 * 223,0+14,7 * 208,2+13,1 * 161,2+12,1
9-10 231,4+11,2 * 246,8+13,4 * 228,3+11,4 * 185,7+11,9
11-12 251,1+13,4 * 261,7+£12,6 * 246,4+12,3 * 192,9+14,7

Note: * - statistically significant differences compared to the control group (p < 0,05).

The physiological course of pregnancy is characterized by a balance of C positive and
negative effects. In the first trimester of pregnancy, cortisol activates the production of HCG,

shows a suppressive effect on cellular and humoral immunity, stimulates the growth and



invasion of trophoblast. From another side it limits the functioning of the cytokine-prostaglandin
system, inhibits the growth of the placenta and embryo due to the activation of the inhibitor-1, as
well as the induction of apoptosis [10]. Therefore, to maintain homeostasis during pregnancy, it
i1s necessary to have an adequate production and concentration of C. Given the fact that the
concentration of C in the myometrium increases by nine times with an increase in its
concentration in blood plasma by three times [9], most complications during pregnancy are
associated with a violation of this glucocorticoid biosynthesis.

Indicators of PI in the serum of pregnant women of the main group in the first trimester
were significantly increased compared with the physiological norm and indicators of pregnant

women of the control group (table. 6).

Table 5
The average level of prolactin in I trimester in blood serum of studied women, ng/ml
(M=£m)
The value of the indicator in the surveyed groups (n)
Term of The main Group (n = 249) The control
gestation I group IT group III group group

(weeks) (n=94) (n=87) (n=168) (n=50)
3-4 101,6+7,2 * 121,2+5,7 * 111,4+6,4 * 64,4+6,1
5-6 147,2+8,4 * 143,4+6,2 * 138,2+5,3 * 71,8+5,2
7-8 166,3+6,9 * 169,5+6,7 * 161,7+8,7 * 84,3+6,9
9-10 181,1+7,9 * 189,1+7,2 * 184,7+9,1 * 93,5+7,1
11-12 197,4+8,1 * 194,3+7,6 * 200,4+7,3 * 99,7+6,4

Note: * - statistically significant differences compared to the control group (p < 0,05).

These patterns are consistent with the research of T. F. Tatarchuk et al. (2016) [8] who
revealed an inverse correlation between the levels of stress-implementing, gonadotropic and sex
steroids, in particular in the prolactin/progesterone ratio, was revealed. Therefore, it becomes
obvious the role in the pathogenesis of early termination of pregnancy, develops against the
background of increased biosynthesis of Pl, progressive insufficiency of the corpus luteum with
low secretory activity. In this case, the content of progesterone in the blood serum is reduced
almost threefold and remains at a low level throughout the luteal phase.

Conclusions. Thus, the determination of the main hormones that provide implantation
and further progression of pregnancy in women of the main group after the use of ART

therapeutic cycles indicates the need of dynamic monitoring during the first trimester of




pregnancy. When detecting insufficient levels of sex hormones during the initial examination,
we considered it appropriate to refer the pregnant woman to the risk group for the development
of pregnancy complications with hormonal parameters, and assessed their insufficiency as a risk
factor for the threat of miscarriage, which from our point of view needs a complex of correction
to prevent clinical manifestations of the threat of abortion. One of the main factors of possible
adverse course of pregnancy after ART application is insufficient level of B-HG at the stage of
establishing the fact of pregnancy and during the first trimester. Our research found that in
significant majority of cases, pregnancy after ART application due to tubal-peritoneal, and
endocrine types of infertility takes place in progesterone failure that causes the occurrence of
violations of the processes of implantation and development of the ovum and clinically evident
miscarriage since I trimester of pregnancy.

The revealed deviations in the concentration of stress-associated hormones such as
cortisol and prolactin with a high probability may indicate an increased of stress load, which in
pregnant women after the use of ART therapeutic cycles manifests from the beginning of
pregnancy.

Due to this we consider it appropriate to continue the dynamic examination of these
indicators during pregnancy and to continue further in-depth examination of pregnant women

after the application of ART on other parameters.
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PE®EPAT
CTAH 'OPMOHAJIBHOI'O TOMEOCTA3Y B 1 TPUMECTPI BATITHOCTI
IPU 3ACTOCYBAHHSA JONMOMIKHUX PEINPOJIYKTUBHUX TEXHOJIOI'TT
B.O. Benwx, JI. M. Buciscovka, 1. B. Maiioannuk, B. @. Onewxo

B crarri HaBenmeHi pe3ynbTaTH MPOCHEKTUBHOTO OOCTEKEHHS JKIHOK 3 OOTSHKCHHUM
HETUTIIHICTIO aHAMHE30M, BariTHICTh Yy SKMX HAcTajla B Pe3yJbTaTi 3aCTOCYBaHHS JOTOMIKHUX
PENpOAYKTUBHUX TEXHOJIOTIH.

Meta pocaimxenHsi. BuBuut B nuHamini | TpumecTtpy BariTHOCTI OCOOJIMBOCTI
TOPMOHAJIBHOTO TOoMeocTasy Yy BariTHuX micns JIPT Ui BHIOCKOHAJ€HHS TAaKTUKH
AQHTEHATAJILHOTO CIIOCTEPEKEHHS Ta NPOQIIAKTUKY aKyIIEPChKUX 1 EPUHATATIBHUX YCKIIAIHEHb.

Marepiaau Ta MeTOaAM IOCTiITKeHHs. J[JI1 JOCATHEHHsI MOCTABJICHOI METH B JWHAMIII
MPOCTIEKTUBHOTO  CIIOCTEPEKEHHS KOMIUIEKCHO oOcTexeHo 299 BariTHUX KIHOK, SIKi
PO3MOAUTMIINCH HACTYITHUM YHHOM — J0 OCHOBHOI IpyIH YBIHILIM: IO MEPIOl TPYNHU YBIHIILTH
94 XiHOK 3 TpyOHO-TIEpUTOHEATHHUM (HPaKTOPOM Oe3ILTI AL, APYTY rpymly chopMmyBaiu §7 KiHOK
3 €HJIOKpUHHUM (haKkToOpoM OE3IUIis, 10 TPEThOi IPYIH BKIIOYEHO 68 JKIHOK, OC3TUTAIs SKUX
00yMoBeHO YosoBiuMM (hakTopoM. KoHTponbHy Tpyny ckimamu 50 BariTHUX 3 CIIOHTaHHUM
HACTaHHS BariTHOCTI Ta ii (i3iomoriunum mepediroM, 10 cTaBaId Ha OOJIIK MO BariTHOCTI Y
TEpPMiHU 6-8 THXKHIB.

BaritHuMm oO0cTeXeHUX Tpyn MPOBOJIMUIIUCH 3araJbHONPHHHSATI KIIIHIKO-Ia00paTOpHi
JOCIIIJDKEHHS, SKI BKJIIOYANW 3arajJlbHAM aHali3 KpPOBI Ta cedi, B IUIa3Mi KpPOBI JKIHOK
JOCTIJUKYBaHUX Tpyln MH BH3Hauanu KoHueHTtpauito [(-XI, T1uraneHTapHUX TOPMOHIB
(mporecTepoH 1 ecTpaaion), rinodizy (MpoJakTHH) Ta HAJAHUPKOBUX 3a03 (KOPTU30J), SKi
HaWO1IbIIe BiAOOpaKarOTh AMHAMIYHUN PO3BUTOK BariTHOCTI 1 BIUIMBAIOTh Ha ii mepelir Ta
BHYTPIIIHOYTPOOHHUH CTaH TJI0/1A.

Pe3yabTaT AocaiikeHHs Ta iX 00roBopeHHsi. BU3HaueHHS OCHOBHUX TOPMOHIB, SIKi
3a0e3MeuyoTh IMIUIAHTALliI0 U MOJANbIIE MPOTrPECYBaHHS BariTHOCTI y KIHOK OCHOBHOI I'pyMH
MicsT BUKOPUCTaHHS JIIKyBabHUX IMKIIB JIPT cBimUMTh Mpo HEOOXIAHICTH iX NWHAMIYHOTO
MOHITOPHUHTY TPOTATOoM | TpumecTpy BariTHOCTI. [Ipu BUSABIICHHI HETOCTATHIX PIBHIB CTaTEBUX
TOPMOHIB IPH NEPBUHHOMY OOCTEXEHHI MM BBA)KaJIH 3a JIOLIJIbHE BITHOCUIIM BariTHy A0 IPyNH
PHU3HKY IIIOI0 PO3BUTKY YCKIIAJHEHb BAariTHOCTI 32 TOPMOHAIBHUMH MapaMeTPaMH, 1 OI[IHIOBAIH
iX HemocTaTHICTh SK ¢akTop pu3uKy 3arpo3n HB, mo 3 Hamoi To4yku 30py moTpedye
KOMILJIEKCOHOI KOPEKIIi 3a /I TONEpe/HKCHHS KJIIHIYHUX TPOSIBIB 3arpo3W IMEepepUBaHHS
BaritHocTi. OJHUM 3 OCHOBHMX YMHHHKIB MOXJIMBOTO HECIPHITIMBOIO INepediry BariTHOCTI

nicisa JIPT e HenocraTHiii piBeHb B-XI' Ha eTamni BCTaHOBJIEHHS (PaKTy HasBHOCTI BariTHOCTI Ta



npotsiroM | Tpumectpy. Hamni mocnimkeHHs BUSBUIIN, IO Y JTOCTOBIPHIN OUTBIIOCTI BUMAIKIB,
BariTHICTh Yy JKIHOK micis BukopuctanHs JIPT 3 mnpuBomy TpyOHO-IEPUTOHEATHHOTO Ta
SHJIOKPUHHOTO THIIIB Oe3IuIians mepedirae B yMOBax MpPOTreCTEPOHOBOI HEJOCTAaTHOCTI, IIO
00yMOBJTIOE BUHHUKHEHHSI TOPYIICHHS IMPOIECIB IMIIAHTAIlli Ta PO3BUTKY IUIITHOTO SIS Ta
KJIIHIYHO TIPOSIBISIETHCS HEBUHOIIYBAHHSIM BariTHOCTI TMOYMHAIOYM Bxke 3 | Tpumercpy
BariTHOCTI.

BucHoBku. BusBneHi BigXuJjeHHS Yy KOHIETpaliii CTpec-acoliiOBaHUX TOPMOHIB
KOPTU30JIy Ta TMPOJIAKTHHY 3 BEJIMKOIO JOJCI0 BIPOTITHOCTI MOXE CBIAYUTH PO TMiABUIICHY
CTPECOBY 3aBaHTAXKEHICTh, KA y BariTHUX IICIsA 3aCTOCYBaHHS JiKyBalbHHUX IukiiB [IPT
MaHi(ecTye BxKe BiJ] I0YaTKy BariTHOCTI.

CaMe TOMy, MH BBa)XaeMO 3a JOIUIbHE MPOJOBXKUTH JUHAMIYHE OOCTEKEHHS ITUX
MOKa3HUKIB MPOTITOM BariTHOCTI Ta MPOJIOBKUTH MOJANIBIIIE TIOTINOJICHE OOCTEKEHHS BariTHUX
nicist 3acrocyBanHs [IPT 3a iHmmMu mapamerpamu.

KirouoBi cioBa: BariTHICTb, HEIUIIHICTH, OMOMDKHI PENPOAYKTUBHI TEXHOJOTII,

KOPTHU30JI, TPOJIAKTUH

PE®EPAT
COCTOSIHUE TOPMOHAJIBHOI'O 'OMEOCTA3A B1 TPUMECTPE
BEPEMEHHOCTH ITPU NPUMEHEHHUU BCIIOMOTI'ATEJIBHBIX
PEINNPOAYKTUBHbBIX TEXHOJIOI'MU
B. A. Benwk, JI. M. Bvicosckas, H. B. Mavnioaunux, B. @. Onewxo

B crathe mpuBeACHBI pE3yNbTATHl MPOCIEKTUBHOIO OOCIENOBAaHUS JKEHIIMH C
OTSITOIIEHHBIM OECIJIONMEM aHaMHE30M, OCpPEMEHHOCTh y KOTOPBIX HACTYIMHWJIA B pe3yibTare
MPUMEHEHHUS BCIIOMOTATeNIbHBIX PENPOAYKTUBHBIX TEXHOIOTHA.

Hean uccaenoBanus. M3yunts B quHamuke | TpuMectpa 0epeMEHHOCTH OCOOCHHOCTH
TOPMOHAIILHOTO TOMeocTa3a y OepemeHHbIX mocie BPT st coBepiieHCTBOBaHHSI TaKTUKH
AHTCHATAJLHOTO HAOIOACHUS U POPUITAKTUKN aKyIIEPCKUX U IEPUHATATBHBIX OCIOKHEHHIA.

Marepuajabl ¥ MeTOAbl HccaexoBaHMs. J[JI1 JOCTHMKEHHS TMOCTABICHHOW IEIU B
JTUHAMHKE MTPOCIIEKTUBHOTO HAOII0IEHUsI KOMIUJIEKCHO 00ceoBaHo 299 6epeMeHHbIX JKEHITNH,
KOTOPBIE PACIPEEIHINCH CISAYIONMM 00pa3oM — JI0 OCHOBHOHM TPYMIIBI BOIUIX: B TEPBYIO
rpynny - 94 XEHIIHUHBI ¢ TPYOHO-TIEPUTOHEATHHBIM (HDAKTOPOM OECIIONUS, BTOPYIO TPYIITY
chopmupoBasin 87 JKEHIIMH C DHAOKPUHHBIM (AKTOPOM OCCIUIONUS, B TPETHIO TPYIILY
BKJIIOUEHBI 68 >KEeHIIUH, OeCIIoue KOTOPHIX 00YCIOBICHO MYKCKUM (akTopoM. KoHTpoibHYIO
rpynny coctaBuiii 50 OepeMEHHBIX C CIOHTAaHHBIM HACTYIUICHHS OEpEeMEHHOCTH M €e

(U3UOTIOTHUECKUM TEUCHHEM, YTO CTAHOBHJIUCH HA YUET 10 OEPEMEHHOCTH B CPOKH 6-8 HEJlelb.



bepemennbiM  00cCi€IOBaHHBIX TPYII HPOBOJUIUCH OOIIECNPHUHSATHIE KJIMHUKO-
7a0opaTOpHbIE MCCIIENOBAHUS, KOTOPbIE BKJIIOYANIM OOUIMH aHalIW3 KPOBH M MOYHM, B ILIa3Me
KPOBH KEHIIUH HCCIEAYEMBIX TPYII MBI ONpenesuid KoHmeHTparwio (-XI', miareHTapHbIX
TOPMOHOB (ITPOTECTEPOH M ACTPaAUO0), runodusa (MPOJaKTUH) U HAATOYECYHUKOB (KOPTHU30I),
KOTOpBIE OOJIBIIE OTPaXarT AUHAMUYHOE pa3BUTHE OEPEMEHHOCTH U BIHUAIOT HA €€ TEUCHHE U
BHYTPHYTPOOHOE COCTOSIHUE TUIO/IA.

PesynbTaThl MccienoBaHusi 1 ux odcy:kaenue. OnpenesneHne OCHOBHBIX TOPMOHOB,
KOTOpBIe 00€CleYrBalOT MMIUIAHTALMI0O U JalbHEHIee MpPOorpeccupoBaHre OEpPEeMEHHOCTH Y
JKEHIITUH OCHOBHOM TPYIIIBI TTOCJIE MCIOIB30BaHMs JieueOHBIX 1MKiIoB BPT cBumerenscTByeT 0
HEOOXOIMMOCTH X AMHAMUYECKOT0O MOHUTOpPHHTA B TeueHue | tpumectpa 6epemennoctu. [Ipu
BBISIBJICHMH HEIOCTATOYHBIX YPOBHEH MOJIOBBHIX TOPMOHOB IMPHU MEPBUYHOM OOCIICIOBAHUH MBI
CUMTaeM Ile1eco00pa3HbIM OTHOCUTh OEpPEMEHHYIO K TpYyIIe pUcKa MO Pa3BUTHUIO OCIIOKHEHUMN
OepeMeHHOCTH ¢ TOPMOHAJILHBIMH MTapaMeTPaMU M OLIEHHWBAJIM UX HEIOCTATOYHOCTH Kak (haKkTop
pUCKa yrpo3bl HEBBIHAIIMBAHUS OCPEMEHHOCTH, YTO C HAllel TOYKU 3pEHUs HYKIAAeTCs
KOMIUIEKCOHOM ~ KOpPEKLMH [UIsl NPEAyNpPeXACHHUS KIMHUYECKHX MPOSBICHUM  yrpo3bl
npepbiBanusi 6epeMeHHOCTH. OJIHUM M3 OCHOBHBIX (DaKTOPOB BO3MOKHOTO HEOJIaronpusiTHOTO
TeueHus: OepemeHHOoCcTH Tociie BPT sBnsercs HemoctarouHslid ypoBeHb [B-XI' Ha srame
yCTaHOBIICHHs (akTa Hanuuyusi OepeMeHHOCTH M TedeHue | Tpumecrpa. Hamm umccnempoBaHus
OOHapyXKWJIM, YTO B JIOCTOBEPHOM OOJIBIIMHCTBE CIy4yaeB, OCPEMEHHOCTb Yy KCHIIMH MOCie
ucnonszoBanus BPT mo nmoBoay TpyOHO-NEpUTOHEATHLHOTO U SHAOKPUHHOTO THUIIOB O€CIIonus
IpOTEeKaeT B  YCJIOBHMSIX IPOreCTEPOHOBOM  HEJOCTAaTOYHOCTH, YTO  OOYCJIOBIMBAET
BO3HMKHOBEHHME HAPYIICHHS MPOLECCOB HWMIUIAHTAMM W PA3BUTUS IUIOJHOTO silla U
KJIMHUYECKH TPOSBISETCS HEBBIHAIIMBAHHWEM OEpeMEHHOCTH HauuHas yxe ¢ | Tpumectpa
OEpEeMEHHOCTH.

BoiBoabl. BrbIsiBiIeHHbIE OTKJIOHEHHMSI B KOHIIETPAI[MM CTPECC-aCCOLMUPOBAHHBIX
TOPMOHOB KOPTH30J1a M MPOJAKTHHA ¢ OOJIBIIOH 10JIel BEPOSTHOCTH MOXKET CBUJIETEIHCTBOBATD
O TIOBBIIIEHHON CTPECCOBOI Harpyske, KoTopasi y OEpeMEHHBIX IMOCIe MPUMEHEHUS JIeUeOHBIX
nukioB BPT manudectupyer yxe ot Hauana OepeMEHHOCTH.

VMeHHO T1OATOMYy, MBI CUMTaEM IeJIecOo00pa3HbIM MNPOJOHKUTH JUHAMHYECKOE
oOciieZloBaHME ATHX IOKa3zaTeleil B TeueHHe OEpEeMEHHOCTH M MPOAOJDKHTH JajbHEWIIee
yriyOseHHOe oOcneioBaHie OepeMeHHBIX rociie npumenenus: BPT mo npyrum napamerpam.

KuaroueBble ciioBa: OepeMEHHOCTb, OECIIONNEe, BCIIOMOTATEeNbHbIE PENPOAYKTHUBHbBIE
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