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Abstract: The placental hormones chorionic gonadotropin, progesterone and 

free estriol were studied in 65 pregnant women admitted to the Karakalpak branch of 

the RRCEM over the past 3 years. An analysis of injuries showed that 20 women 

(30.7%) received road accidents, 33 pregnant women (50.8%) - domestic injuries and 

12 women (18.5%) - burns. According to the gestation period, 14 (21.5%) pregnant 

women were injured in the first trimester, 29 (44.6%) in the second trimester, and 22 

(33.8%) pregnant women in the third trimester. There were 28 (43.1%) primigravidas 

, and 37 (56.9%) multiparous. In pregnant women with road accidents and burns, 

regardless of the gestational age, the content of β-CHG was reduced by 1.5 times 

compared with the control group. In the blood of women who had a road and thermal 

injury, regardless of gestational age, the content of progesterone was also 

significantly reduced by 1.5-2 times compared with the control group. A decrease in 

estriol by 1.5 times compared with the control group) was observed in women with 

road accidents and burns only in the first trimester of pregnancy. In pregnant women 

with domestic injuries, the indicators of chorionic gonadotropin, progesterone and 

estriol did not have statistically significant differences from the control group, 

regardless of gestational age. 

Keywords: hormones chorionic gonadotropin, placental hormones, women, 

questionnaires, midwife education 

 

Background: Road traffic accidents are responsible for 50% of all injuries 

during pregnancy and 82% of trauma-related fetal deaths. The main reason for this 

equates to improper use of seat belts. The lap belt must be placed under the dome of 

the abdomen and across the pelvis to reduce pressure on the uterus during a car 

collision [1]. 

Domestic violence during pregnancy has recently received attention in several 

publications in the scientific and lay literature [2,3,4]. Emergency room records show 

that 22-35% of women who present any complaints actually have injuries associated 

with physical abuse [5]. Some series report an incidence of domestic physical 

violence of 31.5% during pregnancy [6]. These numbers, together with increased 

public awareness, have allowed the introduction of domestic violence screening 

measures (questionnaires, midwife education) into antenatal care centers in the US 

and UK [7,8]. 

During pregnancy, new tissues and organs appear in the body of a woman that 

perform hormonal functions: decidual tissue, placenta, syncytiotrophoblast (outer 
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layer) and cytotrophoblast (inner layer). Hormones produced by the placenta are very 

similar to the hormones of the hypothalamus and pituitary gland, they can act in a 

paracrine way, influencing the response of the body both in the acute and late stages 

of injury. However, their role in this process has not been finally determined [9]. 

In Uzbekistan, over the past 20 years, an emergency medical service has been 

created, which is in a single organizational, managerial and scientific system with 

emergency gynecology units. Since then, all pregnant women with trauma of any 

origin have been concentrated in the RRCEM and its branches. 

The aim of our study was to study the hormonal status sympathetic-adrenal 

and placental systems in pregnant women who have undergone various types of 

injuries . 

Research materials: 

The study included 65 pregnant women aged 19 to 37 years who were admitted 

on an emergency basis to the Karakalpak branch of the RSCEMC for 2020-2022. 

According to the gestational age in the victims, the pregnancy was from 7 to 39 

weeks, while in the first trimester of pregnancy 14 (21.5%) were injured, in the 

second trimester - 29 (44.6%) and in the third trimester -22 (33.8% ) women. There 

were 28 (43.1%) primigravidas , and 37 (56.9%) were multiparous. 

According to the nature of the injuries, the patients were divided into the 

following main 3 groups: Group I - 20 pregnant women (30.7%) with road traffic 

injuries as a pedestrian, passenger and driver. Group II - 33 pregnant women (50.8%), 

with domestic injuries, including falls. II I - group - 12 pregnant women (18.5%), 

with various types of burns, both liquid and flame. Control group - 15 pregnant 

women without obstetric and somatic diseases. 

Research methods: all pregnant women at the time of injury within 1-2 days 

were assessed the hormonal status of the placental system, such as chorionic 

gonadotropin, estriol and progesterone were determined in the blood serum. All 

hormonal studies were carried out in the laboratory of the private clinic " Grand 

Prime Medical » Nukus city. Blood sampling was carried out in pregnant women on 

the first or second day after the injury. The study was carried out by enzyme 

immunoassay on an enzyme immunoassay analyzer from MINDRAY MR -96 A 

"(China), test kits of the company" DS-IFA "(Russia). Hormone concentrations were 

determined automatically from a calibration curve and measured in nmol /L . 

Statistical analysis: the results obtained were performed by conventional 

methods with the determination of the mean value (M) and the mean error of the 

arithmetic mean (m) using the Microsoft computer program Excel , with Student's t-

test calculation for comparison of means. Differences were considered statistically 

significant at a significance level of p< 0.05. 

Results and discussion: in the pathological course of pregnancy, a pronounced 

decrease in the content of β-CHG in the blood serum was noted, while it is indicated 

that a decrease in the concentration of β-CHG in the blood serum can lead to 

disruption of the processes of trophoblast implantation , or insufficient formation of 

progesterone receptors. This hormone is necessary not only for the maintenance and 

functioning of the corpus luteum, but also for a direct effect on local cellular 
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interactions by reducing cell proliferation and increasing the level of apoptosis in 

endometrial cells [10]. 

As shown by our studies in women with a physiological course of pregnancy 

(table No. 1), in peripheral blood, the maximum values of β-CHG at the end of the 

first trimester were revealed - 30915±923 mIU / ml, then its gradual decrease is noted 

- up to 26837 ± 711 mIU / ml in the second trimester and by the end of pregnancy, its 

content decreases by almost 2 times - 17354 ± 462 mIU / ml. 

Table-#1 

Indicators of the content of β-CHG in the peripheral blood of pregnant women 

at the time of injury 

β-CG 

 

mIU / ml 

Types of injury 

car accident  

n =20 

household  

n =33 

Thermal n =12 Control  

n=1 5 

1st 

trimester 

n = 6 n = 7 n = 1 
n =5 

 20840±628* 31000±421 19000±950* 30915±923 

2nd 

trimester 

n = 8 n = 13 n = 8 
n = 5 

 15469±612* 24751±347 16245±248* 26837±711 

3rd 

trimester 

n = 6 n = 13 n = 3 
n = 5 

 9634±237* 16784±123 9467±451* 17354±462 

Note: * - significance of differences in indicators compared with the group of women 

with physiological pregnancy (p ≤ 0.001; Mann-Whitney C-test)  

In all pregnant women who had an injury, regardless of the trimester at the 

time of the injury, the content of β-CHG was reduced by 1.5 times compared with the 

control group (p≤0.001), which indicated a decrease in the compensatory capabilities 

of the chorion and placenta. The exception is pregnant women with household 

trauma, in whom the content of β-CHG did not have statistically significant 

differences from the control group (p≥0.05). 

An integral assessment of intersystem relationships between indicators of 

hormonal and immune status in pregnant women at the time of injury revealed a high 

direct correlation between β-CH and progesterone (r=0.87; p<0.01), β-CH and estriol 

( r = 0.83; p<0.01), which indicated its effect on the hormone-forming function of the 

corpus luteum in pregnant women in the first trimester and the developing placenta in 

early gestation . 

Particular attention is drawn to the content of progesterone in the blood. One of 

the pathogenetic factors underlying the formation of miscarriage is insufficient 

production of progesterone. We have studied the content of progesterone in the blood 

serum of pregnant women at the time of the injury (Table No. 2). 

Table-#2 

Progesterone levels in pregnant women at the time of injury 

and gestational age  

Progesterone Types of injury 
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nmol / l car accident  

n =20 

household  

n = 33 

Burns n = 

12 

Control 

 n = 15 

1st trimester n = 6 n = 7 n = 1 n = 3 

26.0±1.73* 48.6±2.17 25.03±1.7* 57.7±2.20 

2nd 

trimester 

n = 8 n = 13 n = 8 n = 3 

74.4±3.02* 117.7±3.10 73.3±0.9* 120.3±4.50 

3rd trimester n = 6 n = 13 n = 3 n = 3 

123.7±3.14* 208.8±2.16* 117.2±0.8* 357.8±5.11 

Note: * - significance of differences in indicators compared with the group of women 

with physiological pregnancy (p ≤ 0.001; Mann-Whitney C-test)  

As our studies have shown in the blood of women who have suffered an injury, 

regardless of the trimester of pregnancy, the content of progesterone was significantly 

reduced by 1.5-2 times. Thus, in the first trimester, the level of progesterone in road 

traffic accidents was 26.0 ± 1.73 nmol / l, in thermal injury 25.03 ± 1.7, respectively, 

compared with the control group - 57.7 ± 2.20 (p ≤ 0.001). In pregnant women who 

were injured in the second trimester, this indicator was also significantly reduced and 

amounted to 74.4±3.02, 73.3±0.9 and 75.1±0.40 nmol /l, respectively, compared with 

the control group - 120.3±4.50 nmol /l (p≤0.001). A similar picture was found in 

pregnant women who were injured in the third trimester - 123.7 ± 3.14, 117.2 ± 0.8 

and 127.3 ± 0.10 nmol / l, respectively, compared with the control group - 357.8 ± 

5.11 nmol /l (p≤0.001). 

Among pregnant women with injuries, there is a group of women who have 

experienced domestic injuries, in which the level of progesterone did not have 

statistically significant differences from the control group - 48.6 ± 2.17 nmol / l in the 

first and 117.7 ± 3.10 nmol / l in the second trimester (p≥0.05). However, in the third 

trimester at the time of injury, they had significantly low values - 208.8±2.16 nmol /l 

compared with control. 

Thus, the production of progesterone, especially at the beginning of gestation , 

is so important that its deficiency often leads to desynchronization of endometrial 

development and is in most cases the main cause of premature termination of 

pregnancy. 

During pregnancy, the estrogen content progressively increases, and estriol is 

predominantly formed compared to estrone and estradiol. The level of estriol is an 

ideal indicator of the functioning of the feto -placental system. With the development 

of a pathological condition, the amount of the hormone changes before symptoms 

appear. In this connection, we studied the parameters of free estriol in the blood 

serum of pregnant women, which is important in our study in women with multiple 

injuries (Table No. 3).  

Table-#3 

Free estriol values in pregnant women at the time of injury and gestational age . 

Estriol  nmol 

/l 

car 

accident  

n =20 

household  

n = 33 

Burns n = 

12 

Control  

n =15 

1st trimester n = 6 n = 7 n = 1 n = 5 
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5.5±0.2* 7.8±0.6 5.03±1.7* 8.1±0.4 

2nd 

trimester 

n = 8 n = 13 n = 8 n = 5 

15.3±0.7 16.4±1.9 13.3±0.9 18.3±2.1 

3rd 

trimester 

n = 6 n = 13 n = 3 n = 5 

18.0±0.8 21.3±0.2 17.2±0.8 22.8±1.5 

Note: * - significance of differences in indicators compared with the group of women 

with physiological pregnancy (p ≤ 0.001; Mann-Whitney C-test)  

It should be noted that significantly low values of estriol were established at 

the time of injury in women with road accidents and burns only in the first trimester 

of pregnancy compared with the control group - 1.5 times (p≤0.001). In the second 

and third trimesters, in pregnant women with road accidents and burns, as well as in 

the group of women with household injuries in all trimesters, the estriol index did not 

have significant differences from the control group (p≥0.03). 

Due to the fact that the level of the hormone estriol is insufficient to maintain the 

function of the placenta, ensure homeostasis of the endometrium and myometrium , 

as well as the immune tolerance of the body of a pregnant woman, a decrease in the 

amount of steroid hormone against the background of an injury can have the most 

serious consequences - the threat of termination in the first half of pregnancy. 

The direct mechanism for the development of spontaneous miscarriage or non-

developing pregnancy, antenatal fetal death at various stages of pregnancy in women 

with injuries may be a decrease in the concentration of progesterone, estriol and β -

CHG. This condition is due, in our opinion, to an increase in the content of cortisol in 

response to trauma, as a result, abortogenic cytokines are activated with the 

development of a systemic inflammatory response, which leads to fetal rejection. 

Conclusions: 

1. In all pregnant women who had an accident and burns, regardless of the gestational 

age, the content of β-CH was reduced by 1.5 times compared with the control group 

(p≤0.001), which indicated a decrease in the compensatory capabilities of the chorion 

and placenta. The exception is pregnant women with household trauma, in whom the 

content of β-CHG did not have statistically significant differences from the control 

group. 

2. In the blood of women who had a road and thermal injury, regardless of the 

trimester of pregnancy, the content of progesterone was also significantly reduced by 

1.5-2 times compared with the control group (p≤0.001). In the group of women who 

had domestic injuries in the 1st and 2nd trimester, the level of progesterone did not 

have statistically significant differences from the control group. 

3. A decrease in estriol by 1.5 times compared with the data of the control group 

(p≤0.001) was observed in women with road accidents and burns only in the first 

trimester of pregnancy. In the second and third trimesters in pregnant women with 

accidents and burns, as well as in the group of women with household injuries in all 

trimesters, this indicator did not have significant differences from control indicators.  
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