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 The sexual hormones in pregnant women have a strong medicinal and 

biochemical relationship with lipids profile. The current research was 

performed on Iraqi pregnant women- Basrah Governorate according to 

pregnant age and blood group factors. Estrogen, progesterone and 

testosterone hormones recorded a high significant increase (p <0.0001) 

with increase of pregnant age whereas concentration of estrogen, 

progesterone and testosterone hormones showed a highly significant 

increase (p <0.0001) according to blood group factor. Lipids Profile 

represented by triglycerides (TG), high density lipoproteins (HDL), low 

density lipoproteins (LDL) and very low density lipoproteins (VLDL) 

showed a significant increase in their concentrations according to age and 

blood group factors. So it was noticed presence of a chemical correlation 

between sexual hormones and lipids profile depending on age and blood 

group belonging to pregnants. 

 

 

 

   

 

This work is licensed under a Creative Commons Attribution Non-Commercial 4.0 

International License. 

 

 

1. INTRODUCTION 

The clinical, medicinal and biochemical significance of existence of sexual hormones represented by 

estrogen, progesterone and small quantities of testosterone result from their physical roles in regulation of 

pregnancy status. Various biochemical alternations take place in pregnancy period such as change in 

carbohydrates, proteins and lipids metabolism. The concentrations of chemical calasses of lipid such as 

lipoproteins (HDL, LDL, VLDL), triglycerides and total cholesterol also can increase or decrease depending 

on different factors represented by age, pregnancy period, embroy sex, smoking and blood group belonging 

to pregnant [1], [2]. Several changes in lipids profile in pregnant woman with the change in periods of 

gestation and postpartum were noticed clearly in 110 pregnants after record required information for them. 

During pregnancy various hormonic, metabolic, immunologic and chemical changes can be got therefore the 

good feeding is wanted in this case [3], [4]. Clinically sexual hormones can be correlated with various 

biochemical markers such as vitamin D, enzymatic antioxidants, blood proteins, trace elements, 

malondialdehyde, billirubine and uric acid which also they have physiological and biochemical relationship 

with age, pregnancy period and blood group belonging to pregnant women [5]. Sexual hormones, vitamin D 

and lipid profiles can have clinical relationship to each other in non – pregnant women when these females 



A. D. M. Al-Maliki and T. F. Abbas, 2022                                                                   Teikyo Medical Journal 

 

5506 
 

suffer from a disease such as polycystic ovarian syndrome which lead to biochemical disorder in reproductive 

system then various chemical alterations happen as a result of this disease [6], [7]. During pregnancy stage, 

different chemical alterations take place include changes in concentrations of lipid profiles as a result for 

progress in the pregnancy leading to increase in the levels of TG, TC, HDL, LDL, and VLDL. The 

biochemical correlation among sexual hormones (estrogen, progesterone and testosterone) in pregnant 

woman, vitamin D and cholesterol can be explained by all these biochemical molecules are lipids. The state 

of pregnancy is chemically associated with increase or decrease in lipids profile levels in each trimester for 

pregnancy [8]. The current study was performed clinically to assess the concentrations of sex hormones and 

lipids profile for evaluation the biochemical correlation between these chemical parameters in various 

trimesters of pregnancy in Basra Governorate – Iraq. 

 

2. Materials and Methods 

 

2.1 Sampling Location and Pregnants 

This research was carried out in the laboratories of Basrah Hospital for women and children in Iraq for the 

period from 1 December 2020 to 31 May 2021. A total of 60 pregnant women were examined clinically 

according to age, pregnancy trimester, blood group, smoking and embroy sex. Also healthy non – pregnant 

women were used in this study as control group with total number equal to 65 and the same clinical 

characteristics were recorded. The age range of both pregnant and non – pregnant women was between (15 – 

45 years). All females in this work were ensured to have no any disease. 

 

2.2 Blood sampling 

The samples of blood were drawn from the pregnant and non – pregnant women at time ranged between (8 

am to 12 pm) by trained nurse. The blood samples were put in vacutainer tubes and maternal samples were 

centrifuged with speed equal to 5000 rpm for five minutes. After that blood serum quantities and plasma were 

stored carefully at 80 0C until the day of use. The blood sera were divided into four groups according to 

pregnant woman age represented by first trimester (15-19 years), the second trimester (20-24 years), the third 

trimester (25-30 years), the fourth trimester (31-36years) and fifth trimester (37-40 years). Also all pregnant 

and non-pregnant woman (control group) were divided depending on blood group belonging for each woman 

to (A,O,AB and B). 

 

2.3 Measurements of Biochemical Parameters. 

The concentrations of sexual hormones (estrogen, testosterone and progesterone) in blood sera were assessed 

by using ELISA kit [9]. Vitamin D and lipids profile concentrations were also estimated in blood serum 

samples for both pregnant and non – pregnant women by spectrophotomeric method using ELISA kits by 

measuring of absorbances of coloured complexes which proportional to concentrations [10]. The lipids profile 

represented by triglycerides (TG) total cholesterol (TC), high density lipoproteins (HDL), low density 

lipoproteins (LDL) and very low density lipoproteins(VLDL) were measured in all blood sera for both 

pregnant and non –  pregnant women by using spectrophotometric method [11], [12]. 

 

2.4 Statistical Analysis 

All data which were included in this study were analyzed and expressed as mean ± standard deviation for all 

groups belonging to pregnant and non – pregnant women represented by different trimesters and blood groups 

corresponding to statistical programmer of social science (SPSS) V. 23. In this programme the regression 

coefficient (r) was measured to recognize between overall mean of all pregnant and non – pregnant women 

(control group). Also the corresponding of P-value was less than 0.05 for the lowest limit of the significance. 
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3. Results 

In pregnancy period, there are several variations take place in the reproductive system of pregnant women 

represented by change in the concentrations values belonging to female sex hormones like estrogen, 

progesterone and testosterone. Therefore these reproductive hormones suffer from difference in their levels 

in pregnancy according to trimester of pregnancy, pregnant age and class of blood group.  Table (1) illustrates 

the sexual hormones concentrations in pregnants according to the age of pregnants where various values were 

recorded for the three hormones belonging to pregnant women. 

 

Table (1) Concentrations of sexual hormones in pregnant women according to age factor 

                                                                                         Concentrations of sexual hormones        

progesterone      Testosterone      Estrogen               pregnant and non-          Age       Trimester     

 (  ng / mL(               )ng /mL(              )ng / mL       )pregnant groups                                 

period         

  

36.544±6.245***  0.638±0.38***         1000.00±0.00***    pregnant (No.=14)        15-19       

First       0.288±0.10          0.245±0.06       60.00±41.128           non pregnant (No.=5)        

                              

40.00± 0.00***  10.765± 40.77***      1000.00±0.00*** pregnant(No.=17)      20-24       

Second      

0.174±0.06         0.408±0.61       50.83±58.719            non pregnant (No.=12)           

 

39.214±2.65***    0.768±0.30***     1000.00±0.00***  pregnant (No.=20)           25-30      

Third       

0.265±0.53   0.442±0.55            36.60±26.856           non pregnant (No.=15)           

 

40.00±0.00***    0.768±0.30***     1000.00± 0.00***  pregnant (No.=5)              31-36      

Fourth     

0.1876±0.06    0.292±0.15           124.70 ±81.486        non pregnant (No.= 20)         

 

38.877±2.24***  1.343±1.27***     1000.00±0.00***   pregnant (No.=4)               37-40   Fifth         

1.042±1.67    0.283±0.09             52.08±14.03            non pregnant (No.=13)          

____________________________________________________________________________ 
Concentration values were expressed as mean ± S D 

***p <0.0001, **p <0.0001, *p <0.0.05, N.S: Non – significant 

 

Estrogen hormone showed concentration values equal to 1000.00, 1000.00, 996.95 ,1000.00 and 1000.00 in 

the (15-19), (20-24), (25-30), (31-36) and (37-40) age periods respectively whereas testosterone recorded 

variation in its levels of concerning with values represented by 0.638, 10.765, 0.878, 0.768, 1.343 for the 

same age trimestoy. Concerning progesterone hormone, various values of concentrations were measured 

equal to 36.544, 40.00, 39.214, 40.00 and 38.877 for the first, second, third, fourth and fifth trimestes 

respectively. The maximum concentration of estrogen, testosterone and progesterone hormones were noticed 

in the 1000.00, 10.765 and 40.00 period of pregnant age. The existence of lipids profile in blood serum in 

pregnant women correlates clinically with age of pregnant woman and chemical parameters such as sexual 

hormones and vitamin D. So the lipids represented by TG,TC,HDL, LDL and VLDL were assessed in both 

pregnant and non– pregnant women  depending on age factor as indicated in table (2). 

 

Table (2): Concentrations of lipid profiles (TG, TC, HDL, LDL and VLDL) in pregnant women according 

to age factor. 
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Concentration values were expressed as mean ±SD 

***p <0.0001 **p <0.001, *p <0.005, N.S: Non – significant 

 

Triglycerides (TG), total cholesterol (TC), high density lipoproteins (HDL), low density lipoproteins (LDL) 

and very low lipoproteins (VLDL) concentrations were recorded to be in the values equal to 230.99, 195. 02, 

64.00, 95.55 and 48.71 mg / dl in the first trimester of pregnant age whereas the same lipid profile showed 

concentrations were 225.61, 191.03, 66.53, 110.71 and 50.56 mg /dl in second trimester. In the third age 

trimester, the concentrations values were measured to be equal to 231.29, 199.50, 66.20, 105.99 and 46.28 

for TG,TC,HDL, LDL and VLDL respectively while in the age period, the concentrations were assessed to 

be equal to 286.20, 215.75, 62.00, 107.42, and 57.19 mg /dl for the same lipid profile . Also the concentrations 

of TG, TC, HDL, LDL and VLDL were found with values were 243.73, 190.11, 71.20. 103.60 and 49.17 mg 

/dl respectively for the fifth trimester age of pregnant women. Table 3) represents the concentrations values 

of sexual hormones (estrogen, progesterone and testosterone) in pregnant and non – pregnant women having 

various blood groups (A, O, AB and B) Blood group is a necessary clinical marker to follow the pregnancy 

in females having different ages. 

 

Table (3) Concentrations of sexual hormones in pregnant women according to blood group factor 

 
Concentration values were expressed as mean ±SD. 

***p <0.0001, ** p <0.001, * p <0.005, N.S: Non – significant 
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Different concentrations were recorded for the three sexual hormones represented by estrogen, progesterone 

and testosterone with values equal to 1000.00, 37.42 and 0.820 respectively in blood group (A) Whereas these 

hormones showed various concentrations equal to 1000.00, 37.79 and 0.765 in pregnant women having blood 

group (B). It was found that sexual hormones recorded concentration values represented by 842.50, 36.51 

and 0.636 in pregnant women having blood group (AB). but concentrations belonging to estrogen, 

progesterone and testosterone were 998.31, 39.87 and 5.48 respectively in blood group (O). The maximum 

values of concentration belongs to estrogen hormone which was noticed in pregnant women having blood 

group (A and B) whereas the minimum concentration was recorded for progesterone hormone was found in 

pregnant women having the blood group (AB). The concentrations of lipids profile (TG,TC, HDL,LDL and 

VLDL)were indicated in table (4) depending on group factor belonging to pregnant women . Blood group is 

an important clinical facto to follow the change in lipid profiles concentrations. 

 

Table (4) concentrations of lipids profile (TG,TC,HDL,LDL and VLDL) in women according to blood 

group factor. pregnant 

Blood 
group 

pregnant and non- 
pregnant groups 

TG 
)mg /dl) 

TC 
)mg /dl) 

HDL 
(mg /dl) 

LDL 
)mg /dl) 

VLDL 
)mg /dl) 

 

A 

 

pregnant (No.=13) 

 

240.21±93.954** 

 

209.988±30.82** 

 

68.54±11.97** 

 

101.85±27.34** 

 

50.075±18.08* 

 non-pregnant (No.=17) 107.621±37.273 147.613±44.82 105.71±25.20 87.92±27.06 33.324±31.96 

O pregnant (No.=36) 242.294±91.174** 194.54±60.47** 65.22±11.40** 105.06±36.63** 51.239±20.56* 

 non-pregnant (No.=32) 125.605±54.254 160.46±42.44 111.22±39.41 81.69±27.97 32.298±23.23 

B pregnant (No.=6) 195.330±54.254 ** 174.09±47.76** 61.83±15.88** 100.13±24.95** 39.586±14.40* 

 non-pregnant (No.=11) 115.277±45.603 153.52±30.17 82.82±28.34 81.65±22.07 25.835±15.81 

AB pregnant (No .=5) 219.730±61.716** 203.19±54.56** 67.83±15.81** 114.61±37.27** 44.301±11.88* 
 non-pregnant (No.=5) 150.831±59.621 168.17±50.90 94.40±39.48 94.38± 31.43 23.280±9.95 

Concentration values were expressed as mean ±SD 

***p <0.0001, ** p <0.001, * p <0.005, N.S: Non – significant 

 

It was noticed that the alteration in blood group led to change in the concentrations of lipid profile. 

Triglycerides showed different values equal to 240.921, 242.294, 195.330 and 219.730 pregnant women 

which have blood groups (A, O, B and AB) respectively while total cholesterol recorded the concentrations 

(209.988, 194.093, 174.093 and 203.193) for the same blood groups. In regard to high density lipoproteins, 

low density lipoproteins and very low density lipoproteins concentrations, the highest values of these lipids 

profile were recorded in the blood group (A, AB and O) respectively in pregnant women but the lowest 

concentrations were measured for blood groups represented by (B, B and A). 

 

4. Discussion 

The medicinal importance of clinical parameters with their various classes comes from abundance any 

chemical marker in the normal concentration in the blood of healthy individuals. Therefore in case of a 

different alterations happen including change in the chemical structure, occurrence of a genetic mutation and 

increase or decrease in the concentration belonging to the biochemical parameters [13], [14]. The present 

work was focused and conducted to investigate and assess the concentrations of sexual hormones (estrogen, 

progesterone and testosterone) and their clinical correlation with levels of lipids profile represented by TG, 

TC, HDL, LDL and VLDL according to age and blood group factors belonging to pregnant and non – pregnant 

women. Estrogen hormone showed highly significant increasing in its concentration (***p <0.0001) in 

pregnant and non – pregnant women depending on age factor. Also progesterone and testosterone hormones 

recorded a great significant difference (** p <0.001) where their concentrations increased in pregnant women 

compared with control group (non-pregnant women). According to age trimesters, several studies ensured the 
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importance of pregnant women age as a characteristic factor for estimation of concentrations of different 

hormones including sexual hormones in females especially pregnants. The clinical and biochemical roles of 

estrogen, progesterone and testosterone hormones have relationship with the progress of pregnancy and the 

age of pregnant women. So this status can be explained by the change in female hormones concentrations 

especially in pregnants leading to secrete high levels of estrogen in age of late reproduction and also there are 

many factors participate in the regulation process of concentration of estrogen hormone in blood serum 

belonging to pregnant women having different ages [15]. Also androgen hormone increases ovarian response 

during pregnancy and it has biochemical correlation with other hormones such as estrogen, progesterone and 

testosterone. At the same time the levels of these hormones associated with the concentration of vitamin D 

existing in reproductive system of pregnant women and also all these chemical parameters have clinical 

relationship with difference of pregnant age [16], [17]. Lipid profiles such as TG, TC, HDL, LDL and VLDL 

have a medicinal and clinical biochemical correlation with age of pregnant and progress of pregnancy. 

 

Therefore these chemical classes of lipids were estimated in various pregnant women with different ages. 

Triglycerides total cholesterol and high density lipoproteins showed highly significance increase (***p 

<0.0001) in their concentrations whereas low density lipoproteins and very low density lipoproteins recorded 

a great significance increase (**p <0.001) compared with non – pregnant women (control group). Some 

studies insured the clinical relationship between lipid profile and pregnancy especially the age factor 

belonging to pregnant women [18], [19]. Sexual hormones like estrogen, progesterone and testosterone 

associate clinically with the blood group of pregnant women, therefore the alteration in blood groups (A ,O, 

AB and B ) leads to change in the concentration of these hormones which regulate the chemical action of 

female reproductive system . Estrogen and testosterone hormones recorded high significance increase (***p 

<0.0001) in their levels belonging to pregnant women compared with control group. The sexual desire can be 

changed in pregnant women and their sexual partners during progress of pregnancy [20]. The blood groups 

(A, O, AB and B) have a clinical correlation with lipids profile and sexual hormones belonging to pregnant 

women. Concentrations of TG, TC, HDL and LDL showed greatly increase significant (***P<0.001) 

compared with non - pregnant women according to blood group factor during pregnancy whereas VLDL 

recorded low significant difference (*p <0.005) in pregnant women for the same blood group. So many 

chemical alterations occur like change in the concentrations of TG, TC, HDL, LDL and VLDL in the 

reproductive system of pregnant women associated with the change in concentrations of female sexual 

hormones represented by estrogen, progesterone and   testosterone in pregnancy trimester depending on type 

of blood group [21], [22]. 

 

5. Conclusions 

The age and blood groups are physiological and clinical factors associated biochemically with chemical 

parameters represented by lipids profile and female sexual hormones during pregnancy period in pregnant 

women. Therefore the variation in concentrations of TG, TC, HDL, LDL, VLDL estrogen, progesterone and 

testosterone was completely sufficient. So these biochemical parameters showed the clinical relationship with 

the age of pregnant and also it showed association between pregnancy and blood group belonging to 

pregnants. Finally female sexual hormones and lipid profiles are considered as important chemical markers 

to follow the pregnancy in the course of age and alteration of blood group. 
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