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Peculiarities of blood flow in the uterine arteries,
factors of angiogenesis, hormonal profile and their
relationships in pregnant women with hypertension

0.V. Deinichenko, Yu.Ya. Krut', V.G. Siusiuka, O.D. Kyryliuk, N.Yu. Boguslavska, A.O. Shevchenko
Zaporizhzhia State Medical University

The objective: to assess and establish the relationships between Doppler blood flow indicators in the uterine arteries, angio-
genesis factors and hormones of the mother-placenta-fetus system in pregnant women with arterial hypertension I-II degree.
Materials and methods. A prospective study of 88 pregnant women at 11-12 weeks of gestation was carried out: 61 pregnant
women with chronic arterial hypertension (CH) of the I-11 degree (main group) and 27 healthy pregnant women with physi-
ological pregnancy (control group). All patients have been examined: blood flow Doppler in the left and right uterine arteries —
pulsation index (PI), resistance index (IR) and systolic-diastolic ratio (SDR). Chorionic gonadotropin (HCG), progesterone
(PG), estradiol (E) and angiogenesis indices (placental growth factor (PIGF) as a pro-angiogenic factor) and placental-soluble
fms-like tyrosine kinase (sFlt-1) as an anti-angiogenic factor and the ratio of sFlt-1/PIGF) were determined in blood. Statisti-
cal analysis was performed using the program “STATISTICA 13”.

Results. There was no statistically significant difference in SDR and IP indicators between the groups. PI values in the right
uterine artery in pregnant women of the main group were significantly higher than the indicator of healthy pregnant women
(1.73 (1.65; 1.8) units versus 1.33 (1.1; 1.49) units, respectively). The PI values in the left uterine artery in pregnant women
with CAH also significantly differed from those in women with the physiological course of pregnancy (1.7 (1.66; 1.79) units
and 1.35 (1.22; 1.51) units, respectively).

A significant correlation between SDR indicators and markers of angiogenesis and hormonal profile in women of the main group has
not been established. In pregnant women with CAH, an inverse relationship was observed between PI and PIGF (mean strength
R=-0.34 for PI in the right uterine artery and R=-0.41 for PI in the left uterine artery), respectively, between PI and sFlt-1/PIGF
— direct relationship (average strength R=+ 0.37 for PI in the right uterine artery and R=+0.43 for PI in the left uterine artery).

In women with the physiological course of pregnancy and childbirth, the PI value in the right uterine artery correlated with
the sFlt-1/PIGF ratio (direct relationship) and PIGF level (feedback). PI in the left uterine artery had a direct relationship
with the value of the sFlt-1/PIGF ratio. In pregnant women with CAH, the PIGF level decreases, while the PI value, on the
contrary, increases.

Conclusions. The significant differences between the indicators of SDS and IR in pregnant women with CAH and pregnant
women without CAH have not been established. In women with CAH, significantly higher PI values were found in the right
and left uterine arteries compared to those in women without CAH. The course of pregnancy in women with CAH is accom-
panied by a shift in the balance between pro- and anti-angiogenic factors, as evidenced by a statistically significant increase in
sFlt-1 level against the background of a decrease in PIGF level, as well as a corresponding increase in the sFlt-1/PIGF ratio as
compared with pregnant women without CAH.

There are no correlations between indicators of SDR and IR in the uterine arteries, markers of angiogenesis and hormonal
profile in pregnant women with and without CAH. Nevertheless, PI values in the right and left uterine arteries correlate with
the PIGF level (feedback) and the sFlt-1/PIGF ratio (direct relationship) in pregnant women with CAH. This indicates the
presence of disorders in this contingent of women in the I trimester of pregnancy.
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Oco06MBOCTI KDOBOTOKY Y MAaTKOBUX apTepiax, ¢pakTopiB aHrioreHe3dy, ropMOHasibHOro npoginto
TaiXHi B3aEMO3B’A3KM Y BariTHUX 3 apTepiasibHOIO rinepTeHsiclo
O.B. fenHiyeHko, K0.51. Kpyts, B.I. Ciociloka, O.4]. Kupuniok, H.FHO. Borycnaecbka, A.O. LLleB4eHKO

Mema docnidxncenns: ONIHIOBAHHS Ta BCTAHOBJIEHHSI B3AEMO3B'SI3KIB JIONIJIEPOMETPUYHIX [TOKA3HHUKIB KPOBOTOKY Y MaTKO-
BUX apTepisx, hakTopiB aHrioreresy Ta TOPMOHIB CHCTEMU MaTU—IJIAIIEHTA—TIJI/l Y BariTHUX 3 apTepiasbHOIO TillepTeH3ieio
1-2-To cTymens.

Mamepianu ma memoou. 11poBejieHO POCIEKTUBHE J0CTizKeHHst 88 BariTHuX y TepMini rectartii 11—12 Tuxk: 61 Baritha 3
xponiunoio aprepianbHoio rineprensieio (XAI') 1-2-ro crynens (ocnoBHa rpymna) ta 27 3/10poBUX BariTHUX i3 (izionoriunoio
BariTHiCTIO (KOHTpOJIbHA TPyMa). Y ciM TalieHTKaM BUKOHAHO JIOTITIJIEP KPOBOTOKY Y JiBill Ta MpaBiii MaTKOBUX apTepisx —
nyabcaniiinuit ingexc (I11), ingexc pesucrentrnocti (IP) ta cucromno-giacroniune cnissignomenns (CAC).

Y xposi Baritnux Busnavasu xopioniunwuii ronagorponin (XI'T), mporecrepon (IIT), ectpagion (E) ta ingexcu anriorene-
3y (mwranenTaphuii paxrop pocry (PIGF) sk npoatriorenunii pakrop i nianeHTapHOpo3YrHHy fms-1mogiGHy THPO3MHKIHAZY
(sFlt-1) sk antuanriorenruii akrop ta cuissignomenns sFlt-1/PIGF). CraTuctuunuii aHas i3 IpOBOANIN 32 JOIIOMOTIOK0
nporpamu «STATISTICA 13».
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Pesyavmamu. Ananiz nokasnukiB C/{C ta [P mix rpynamu gocimiykeHHsT He BUSIBUB CTATUCTUYHO JIOCTOBIPHUX BifIMiHHOC-
tefi. 3navenns 1l y mpasiit MmaTKOBilT apTepii y BariTHUX OCHOBHOI I'PyIH OCTOBiPHO TEPEBUIIYBAIN TTOKA3HUK 37I0POBUX
saritaux (1,73 (1,65; 1,8) ox. mportu 1,33 (1,1; 1,49) on. Biamosiguo). Bemannu 11 y niBifi MaTKoBiit aprepil y BariTHUX i3
XAT Takos I0CTOBIPHO BiZPi3HSINCS Bijl 3HAYEHD JKiHOK i3 disionoriunnm mepebirom saritrocti (1,7 (1,66; 1,79) ox. Ta 1,35
(1,225 1,51) ox. BiAnOBiHO).

[locroBipHoro xopessiiiinoro 38’sa3ky Mik nokasankamu CIC ta Mapkepamu aHrioreHesy i ropMOHAJILHUM 11podisieM y sKiHOK
OCHOBHOI rPyTIN He BeranoBseHo. Y Barithux i3 XAT criocrepirasest 3sopothuii 38’s130Kk Mizk 11 ta PIGF (cepennboi e R=-0,34
quis TI1 y nipasiii matkosiii aprepii Ta R= - 0,41 — I1I y xiBiii MmaTkoBiii aprepii), Binnosiaxo mix I11 ta crissignomenHsam sFlt-1/
PIGF — upsimuii 38’5130k (cepeanboi cusiu R=+0,37 st T11 y npasiii matkosiii aprepii ta R=+ 0,43 — I11 y niBiii maTkoBiii aprepii).
¥ xkiHoK y pasi isiosoriuroro mepebiry BaritHoCTi Ta moJioris 3radentst [11 y mpasiit MaTKOBIi apTepii KopesoBasIo i3 CriBBi/HO-
menHsM sF1t-1/PIGF (upstmuii 38’s130K) Ta pisaem PIGF (3Boporhuii 38’s130k). 11 y JiBiii MaTKOBiii apTepii MaB psiMuii 38’I30K 3i
snavennsiM criBgigHomensst sFlt-1/PIGF. ¥ sarithux i3 XAT suuskyersest piseb PIGF, togi sik sHauenst 111, HaBaku, 3pocrae.
3axmouenns. Jlocroiprux Biaminrocreit misk mokasaukamu C/[C ta IP BaritHux i3 XAT ta Baritaux 6e3 XAT He BcTaHOB-
JieHo. Y kinok i3 XAT BusiBsieHo soctoBipHo Buiii mokasuuku [11 y mpasiii Ta jiBiit MaTKOBUX apTepisix MOPiBHSIHO 3 TOKA3HH-
kamu KiHOK 6e3 XAT. ITepebir BaritHoCTi y KiHOK i3 XAT CynpoBOIKY€ETHCS TOPYIIEHHSIM GAlAHCY MiK IIPO- TA aHTHAHTIO-
reHHUMH (haKTOPaMHU, PO IO CBIYMTH CTATHCTIUYHO IOCTOBIpHe nepeBaskamsi piBus sFlt-1 na i sumkennsim pisust PIGF, a
TaKOX BifnosigHuM 3poctantsM koeditienra sFlt-1/PIGF nopisusuo 3 Barithumu 6e3 XAT.

Bincytni kopesdniiini 38’33k Mixk nokazankamu C/IC ta IP y matkoBux aprepisix, Mapkepamu aHrioreHesy i TopMOHAJIbHOTO
npodismo y Barithux 3 ta 6e3 XAT. IIpore snauenns I11 y mpasiii Ta JiBili MaTKOBUX apTepisfix KopeaoloTh i3 pisHem PIGF
(3BoporHuii 38’s130K) Ta crisBignomennam sFlt-1/PIGF (npsmuit 38’s130K) y Baritaux i3 XAT. Ile ¢Bifuuth npo HasiBHICTH
NIOPYIIEHD Y JAaHOTO KOHTUHTEHTY KiHOK Iiie y I Tpumectpi BariTHOCTI.

Kantouoei cnoea: sazimmicmo, xponiuna zinepmensisi, Kpogomix, Mamxoea apmepisi, 20pMoHU, paxmopu anziozenesy, Kopeasiuis.

Oc06eHHOCTU KPOBOTOKA B MaTO4YHbIX apTepusx, pakTopoB aHrMoreHesa, ropMOHasIbHOro
npodunsg u nx B3aMMoCBs31 Yy 6epeMeHHbIX C apTepuanbHO rMnepTeH3nemn
E.B. flerinnyeHko, F0.51. Kpyts, B.I. Ciocioka, A.4. Kupuniok, H.1O. BorycnaBckas, A.A. LLleB4yeHKO

Ienv uccnedosanus: oneHKa U yCTAHOBJIEHUE B3aUMOCBSI3€l JOIIIEPOMETPUIECKUX MMOKA3aTelell KPOBOTOKA B MATOUHBIX
aprepusix, GaKkTOPOB aHTHOTeHe3a U TOPMOHOB CHCTEMbI MaTh—IIAIEHTA—TIII0/] Y GEPEMEHHbIX € apTePUAIbHOIT ruepTeH3nei
1-2-ii crenenn.

Mamepuanot u memooot. [1poseieHo MpocHekTUBHOE MccenoBanue y 88 6epeMeHHbIX B cpoke rectanuu 11—12 nex: 61 Gepe-
MEeHHast ¢ XPOHIYeCKoi aprepuanbioil runeprensneit (XAT) 1-2-if crenenn (ocHoBHas Tpymia) u 27 30pOBBIX OepeMEHHBIX
¢ (GHUBUOIOrnYeCcKoii 6epeMEHHOCTBIO (KOHTPOJIbHAS IPyIina). BeeM maleHTKaM BBINOJIHEH [IOIIIED KPOBOTOKA B JICBOIl 1
IIPABONl MATOUHBIX apTepusix — nysbcanuonubiil ungexc (I1N), unpexc pesucrentnoct (MP) u cucromno-anacrosdeckoe
cootHotmrenne (CAC).

B kpoBu GepeMeHHbIX otpezieisiii xopuonudeckuii ronagorporut (XI'T), nporecrepon (IIT), actpaauos (E) u unaekcs an-
ruorenesa (1wiatenTapubiii hakrop pocra (PIGF) kak npoanruorentbiii hakTop ¥ mialeHTapHOpacTBOpuMYyo fms-mogo6Hy o
tuposunkuHasy (sFlt-1) kak antuanruorennsiii haxrop u coornomrernne sFlt-1/PIGF). Cratucruueckuii aHanius npoBou/Im
¢ nomorpio porpammbl «STATISTICA 13».

Pe3ynvmamot. Ananuz nokasareneit C/IC u IP Mexxy rpyrmamu UCCaef0BaHus He BbISIBUJ CTATUCTUYECKU JTOCTOBEPHBIX
passranii. 3nadenus [11 B mpaBoii MaTouHO apTeprn y GepeMeHHBIX OCHOBHOI TPYTIIIBI IOCTOBEPHO MIPEBBIIIATN [TOKA3aTE b
3poposbix Gepementnix (1,73 (1,65; 1,8) en. mpotus 1,33 (1,1; 1,49) en. coorsercrsenno). Bemwuunnt I11 B 1eBoit Mmatoanoii
aprepun y 6epemernbix ¢ XA Takske 10CTOBEPHO OTJIMYAIKICH OT 3HAYEHUN JKEHIIUH ¢ (PU3HOJOTHYECKUM TedeHrueM GepeMeH-
nocru (1,7 (1,66; 1,79) en. u 1,35 (1,22; 1,51) e/1. COOTBETCTBEHHO).

JlocToBepHOI KOPPEIAIIMOHHOI cBsi3u Mesky 1nokazaresssmu C/IC n MapkepamMy aHTHOT€He3a 1 TOPMOHAJIbHBIM 1TPOdUIeM y
JKEHIIUH OCHOBHOII TPYIIIbI He ycTtanosyeHo. Y 6epementbix ¢ XAT nabionanack obparnas cssasb Mesxkay [TN u PIGF (cpen-
nas cuna R=-0,34 nna 11U B mpaBoii matounoit aprepun n R= -0,41 — [IU B smeBoii MaTOYHOIT apTepHN), COOTBETCTBEHHO
mexay [T u coornomenuem sFlt-1/PIGF — npsimas cBsi3b (cpennsist cusia R=+0,37 muist [T B 1ipaBoii MaTOYHOU aprepuu 1
R=+ 0,43 — [1U B sieBoit MaTOUHOIT apTEpUN).

Y skeHmun mpu GU3UOJIOTHYECKOM TeUeHUH OEPEMEHHOCTH 1 PoIoB 3HadeHue [V B mpaBoii MaTOUHON aprepun KOppesu-
posaJio ¢ cooromrerueM sFIt-1/PIGF (npsimast cBsi3b) u yposaem PIGF (obparHast cBsizb). [IM B jieBoii MaTOUHOI apTepu
HMeJI IPAMYIO CBsA3b co 3HavenueM cootromrenus sFlt-1/PIGF. Y 6epemennnix ¢ XAT cumxkaercs yposernb PIGF, Torna kak
3Havenue 1111, HanpoTus, yBeanunBaeTcs.

Saxatouenue. JloctoBephbie pasimuus mexay nokasaresnsmu CIAC u VP 6epementbix ¢ XAT u Gepemennbix 6e3 XAIL ne
ycraHoBisienbl. Y skeniut ¢ XAT BbIsiBIEHBI J0CTOBEPHO GoJiee BbicOKMe mokasatesu 111 B paBoil u J1eBOil MATOYHBIX apTe-
PUSIX 110 CPaBHEHMIO C TToKazaTe sMu KeHinH 6e3 XAT. Teuenue GepemenHocTr y xkeHuuH ¢ XAT conpoBoskaaeTcs: CABUTOM
GajlaHca MEXKy IIPO- ¥ aHTHAHTHOTEHHBIME (haKTOPAMU, O YeM CBUETEIbCTBYET CTATUCTHUYECKH JOCTOBEPHOE MOBBIIIEHUE
yposus sFlt-1 na done cumxenns yposst PIGF, a takske coorsercTByfommm poctom Koaddunmenta sFlt-1/PIGF 1o cpashe-
Huio ¢ GepementbiMu Ge3 XAT.

OTCyTCTBYIOT KOPPEJISAIMOHHBIE cBsA3u Mexay rokasatesasmu C{C u P B MaTOUHBIX apTepusx, MapKepaMu aHTHOTeHe3a 1
rOPMOHAJBHOTO Tipoduis y 6epemenubix ¢ u 6e3 XAT. Tem ne menee snauenust [TV B ipaBoil 1 1eBOI MaTOYHBIX apTEPHUSAX
koppeaupyior ¢ yposHeMm PIGF (o6pathas cBsizb) u cootHomenuem sFlt-1/PIGF (npsimast cBsisb) y Gepemetnbix ¢ XAT. 91o
CBUJIETEJILCTBYET O HAJIMYUU HAPYIIEHUH Y JAHHOTO KOHTHHIEHTA JKEeHIUH elile B [ TpuMecTpe 6epeMeHHOCTH.

Kntouesvie cnosa: bepemenHocmo, XpOHUUECKAS 2UNEPMEH3USL, KPOBOMOK, MAMOUHAS APMeEPUSL, 20PMOHbL, QaKmopol aHzuoze-
He3a, Koppersiuus.
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n the structure of causes of perinatal morbidity and

mortality, cardiovascular pathology (CVP) ranks first
among extragenital diseases (EGD) [9, 12]. Among the
EGD, chronic arterial hypertension (CAH) occupies one
of the leading positions and contributes to the further de-
velopment of long-term vascular and metabolic disorders,
as well as complications of pregnancy and childbirth in the
future [4, 7, 8, 10]. Research shows that even moderate
CAH, which develops in the first trimester, poses an in-
creased risk of cerebrovascular disorders and complicated
pregnancy [5, 6].

The literature suggests models for predicting placental
insufficiency (PII) in pregnant women with mild CAH.
Thus, to predict such complications in the first trimester
of pregnancy, the degree of nocturnal decrease in diastolic
blood pressure (DBP), left ventricular myocardial mass,
time index of daytime DBP and malonic dialdehyde levels
should be determined. To predict them in the second tri-
mester, it is necessary to determine the degree of noctur-
nal decrease in DBP and malonic dialdehyde [3].

Due to changes in the functioning of the placental and
placental vessels, there are shifts in adaptive mechanisms
at all levels, which leads to the emergence of placental in-
sufficiency. These changes contribute to the violation of
transport, trophic, endocrine, metabolic function of the
placenta, etc., and in the future — to the pathology of the
fetus and newborn.

With changes in the mother-placenta-fetus system and
the emergence of disorders of uteroplacental circulation
develop impaired arterial blood flow and venous outflow
from the intervillous space, change the rheological and co-
agulation properties of maternal and fetal blood (hyperco-
agulation, hyperaggregation and viscosity) occurs by re-
ducing capillary blood flow in the chorionic villi [11, 13].

The role of Doppler vascular blood flow, angiogen-
esis, and pregnancy hormones in pregnant women with
hypertension has not been well studied, and their in-
teractions in pregnant women with CAH have not been
fully elucidated.

The objective: to evaluate and establish the relation-
ship between Doppler indicators of blood flow in the
uterine arteries, angiogenesis factors and hormones of the
mother-placenta-fetus in pregnant women with hyperten-
sion of I-1T degree.

MATERIALS AND METHODS

88 women with singleton pregnancies at 11-12 weeks
of gestation were examined. The main group includes
61 pregnant women with chronic arterial hypertension
(CAH) of I-II degree. The control group included 27
pregnant women, with physiological gestation. The mean
age of pregnant women in the main group was 27.7£1.7
years and 27.9+1.4 years in the control group. No signifi-
cant differences in social and professional composition
were found.

The exclusion criteria were pregnant women with
CAH 111, diabetes mellitus, chromosomal and genetic dis-
orders, thrombophilia, perinatal infections, systemic con-
nective tissue diseases, heart disease, moderate to severe
anemia, lung disease, cancer, and pregnancy that occurred
with assisted reproductive technologies.
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All patients were evaluated for Doppler blood flow in
the left and right uterine arteries with the calculation of
the pulsation index (PII and PIr), resistance index (RIr
and RIl) and systolic-diastolic ratio (SDRrand SDRI). PI
shows a linear correlation of vascular resistance, and SDR
and RI show a parabolic relationship with increasing vas-
cular resistance [1]. The study was performed in the morn-
ing on an ultrasound machine “MyLab Six System” using
a convex sensor with a frequency of 2—4 MHz, taking into
account the practical recommendations of ISUOG using
Doppler sonography in obstetrics [2].

Indicators of hormones of the mother-placenta-fe-
tus system and angiogenesis factors were performed by
enzyme-linked immunosorbent assays according to the
relevant instructions using the appropriate sets of re-
agents in the training medical and laboratory center of
Zaporizhzhia State Medical University on the analyzer
“Sirio-S”. To determine the level of chorionic gonadotro-
pin (HCG), progesterone (PG), estradiol (E) used test
systems Monobind Inc, USA. Among the indices of angio-
genesis, placental growth factor (PIGF) was determined
as proangiogenic factor and placental-soluble fms-like ty-
rosine kinase (sFlt-1) as anti-angiogenic factor, and the
ratio of sFlt-1 / PIGF (R&D systems, Inc., Canada) was
also evaluated.

Each pregnant woman was interviewed about the fea-
sibility of additional research methods and consent was
obtained. The study meets modern requirements of moral
and ethical standards regarding the ICH / GCP rules, the
Declaration of Helsinki (1964), the Council of Europe
Conference on Human Rights and Biomedicine, as well as
the provisions of Ukrainian legislation.

Variational and statistical processing of results was
carried out using licensed standard software packages of
multidimensional statistical analysis “STATISTICA 13”.
Analysis of the normality of the distribution was evaluat-
ed by the criteria of Kolmogorov-Smirnov and Lilliefors,
as well as Shapiro-Wilk. Data are presented as mean and
standard error of representativeness of the sample mean
and 95% confidence interval (95% CI). In cases where the
distribution of the variable was subject to the normal law,
the procedure of one-factor analysis of variance was used,
rejecting the null hypothesis of no discrepancy in the sam-
ple at p <0.05. In the case of a different than normal distri-
bution or analysis of ordinal variables, the Mann-Whitney
U-test was used for 2 unconnected samples. Quantitative
traits are presented as Me (Q25; Q75) (median; 25; 75
percentile) depending on the species. distribution (nor-
mal or different from normal). Studies of the severity of
the relationship between quantitative independent traits
were performed using Spearman’s rank correlation coef-
ficient (r).

RESULTS AND DISCUSSION

Evaluation and analysis of SDR indicators in the
study groups had no statistically significant differences
(p>0.05). Thus, the SDR in the main and control groups
amounted to 3.72 (3.64; 3.89) units. and 3.72 (3.64; 3.89)
units, respectively, and the SDR estimate — 3.72 (3.45;
3.84) units. and 3.70 (3.47; 3.89) units, respectively (Ta-
ble 1). No statistically significant difference (p>0.05) was
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Table 1
Indicators of systolic-diastolic ratio (SDR), pulsation index (PI) and resistance index (RI) in the study groups

Main group Control group
Indicators
Left uterine artery Right uterine artery Left uterine artery Right uterine artery
SDR, units 3,72 (3,64; 3,89) 3,72 (3,45; 3,84) 3,72 (3,64-3,89) 3,70 (3,47, 3,89)
RI, units 0,76 (0,71;0,8) 0,76 (0,71;0,78) 0,76 (0,70; 0,80) 0,76 (0,73; 0,78)
PI, units 1,73 (1,65; 1,8)* 1,70 (1,66;1,79) 1,33 (1,1; 1,49)* 1,35(1,22; 1,51)

Note. * — p<0.05 when compared with the control group.

found in the assessment of RI in the study groups. The
values of RIr and RII in groups of pregnant women were
0.76 (0.71; 0.8) units. and 0.76 (0.71; 0.78) units. in the
main group, and in the control group — 0.76 (0.70; 0.80)
units. and 0.76 (0.73; 0.78) units, respectively. Compar-
ing the results of PI measurements in pregnant women of
the main group, it was found that the PI indicators were
statistically significantly (p < 0.001) higher than the val-
ues of pregnant women in the control group — 1.73 (1.65;
1.8) units. for against 1.33 (1.1; 1.49) units. The PI indica-
tors also differed statistically significantly (p < 0.05) in
the main group from the values of women in the control
group — 1.70 (1.66; 1.79) units. and 1.35 (1.22; 1.51) units,
respectively.

The mean values of estradiol, progesterone and cho-
rionic gonadotropin levels in the main group of pregnant
women did not have a statistically significant (p>0.05)
difference between the values of women in the control
group. However, according to the results of correlation
analysis, PIGF and PG indicators have an inverse rela-
tionship between pregnant women in the main group (r =
-0.29; p<0.05), (Table 2).

According to the results of the study, it was found that
in pregnant women of the main group there is a shift in the
balance between pro- and antiangiogenic factors, char-
acterized by statistically significant (p<0.05) increase in
sFlt-1 (1700.9 pg/ml) and decrease in PIGF in 3.7 times
(9.1 pg/ml) and, accordingly, an increase in the coefficient
sFlt-1 / PIGF 5.3 times (184.5) (Table 3).

Analyzing the relationships between SDR in the left
and right uterine arteries, markers of angiogenesis and
hormonal profile, found that there are no significant cor-
relations between them in women in both the main and
control groups (p>0.05) (table 4).

Table 2

Indicators of hormonal profile of pregnant women
in study groups

Indicators Main group Control group p
PG, ng/ml | 33,8(26,2;43,8) | 30,5(27,1;44,9) | >0,05
2226,8 2512,9
E.po/ml | 14883.3333,3) | (1778,4;:3562,5) | ~ 00°
534,6 501,3
HCG na/ml | 404 9:611,3) | (456.9:616,9) | 90°
Table 3
Indicators of angiogenesis in study groups, Me
(Q25; Q75)
Indicators Main group Control group p
9,1 33,6
PIGF, pg/ml (3.8:19,2) (26,8;45,6) | < 0001
1700,9 1419,7
sFIt-1,pa/ml | 1315,6;2005,6) | (1060,3; 1673,5) | < ©0°
Coefficient 184,5 34,7 <0001
sFlt-1/PIGF (59,5; 565,3) (24,1;53,7) ’

In women of the main group, RI had no significant cor-
relations with markers of angiogenesis and pregnancy hor-
mones (p>0.05). However, in the RI control group, there
were moderate feedback from sFlt-1 (Table 5).

Analysis of the relationship between PI values, an-
giogenesis and hormonal profile is presented in table 3.
In pregnant women of the main group there is an inverse
relationship between PI and PIGF of medium strength for
both PIr (r = - 0.34) for and for PI (r = - 0.41), and be-
tween PI and sFlt-1 / PIGF — a direct relationship of me-
dium strength (r = + 0.37) for PI, and (r = + 0.43) for PI
(table 6). Studies show that pregnant women with CAH

Table 4

The results of the correlation analysis between the values of SDR in the left and right uterine arteries, indicators of
angiogenesis and hormonal profile in the main and control groups

N Main group Control group
SDRr SDRI SDRr SDRI
PIGF -0,08 -0,12 0,25 0,2
sFlt-1 0,18 0,21 -0,33 -0,3
sFlt-1/ PIGF 0,12 0,17 -0,32 -0,28
PG 0,02 0,06 0,16 0,17
E 0,07 0,09 0,04 -0,05
HCG 0,06 0,06 0,07 0,04

Note. * — p<0,05.
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Table 5

The results of the correlation analysis hetween the values of Rl in the left and right uterine arteries, indicators of

angiogenesis and hormonal profile in the main and control groups

Main group Control group
Indicators

Rir RII Rir RII

PIGF -0,03 -0,01 0,03 0,07
sFlt-1 0,15 0,14 -0,47* -0,58*
sFlt-1/ PIGF 0,06 0,03 -0,19 -0,26
PG 0,14 0,15 -0,02 0,008

E 0,18 0,18 -0,002 0,08
HCG 0,03 0,03 -0,25 -0,27

Note. * — p<0,05.

Table 6

The results of the correlation analysis between the values of Pl in the left and right uterine arteries, indicators of
angiogenesis and hormonal profile in the main and control groups

e Main group Control group
PIr Pl PIr Pll

PIGF -0,34* -0,41* -0,5* -0,34
sFlt-1 0,14 0,15 0,25 0,37
sFlt-1/ PIGF 0,37* 0,43* 0,6* 0,46
PG -0,03 -0,02 0,11 -0,21
E -0,05 0,03 0,03 -0,16
HCG 0,09 0,05 0,51* -0,38

Note. * = p < 0,05.

decreases the level of PIGF, while the value of PI on the
contrary - increases. In women of the control group, PIr
values correlated with sFlt-1 / PIGF (direct connection)
and PIGF (feedback). PII had a direct relationship with
the value of the ratio sFlt-1 / PIGF.

CONCLUSIONS

1. The results of the study show that when compar-
ing the SDR and RI of pregnant women with CAH (main
group) and pregnant women without CAH (control group)
no significant (p > 0.05) differences were found. However,
significantly (p < 0.05) higher rates of PIr and PIl among
women of the main group compared to the corresponding
indicators of women in the control group were found.

2. Evaluation of progesterone, estradiol and chorionic
gonadotropin levels did not allow to establish a statisti-
cally significant (p>0.05) difference when comparing

pregnant women with CAH (main group) and pregnant
women without CAH (control group) in the first trimes-
ter. Moreover, the course of pregnancy in women with
CAH is accompanied by a shift in the balance between
pro- and antiangiogenic factors, as evidenced by statisti-
cally significant (p<0.05) predominance of sFlt-1 on the
background of decreasing PIGF, as well as a correspond-
ing increase in sFlt-1 / PIGF compared to pregnant wom-
en without CAH.

3. Correlation between SDR and RI in the uterine
arteries, markers of angiogenesis and hormonal profile in
both the main and control groups was not established.
However, PIr and PIl indicators are correlated with PIGF
(feedback) and the ratio of sFlt-1 / PIGF (direct connec-
tion) in pregnant women with CAH (main group), which
indicates the presence of disorders in this group of women
in the first trimester pregnancy.
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