
Baghdad Science Journal  Vol.9(2)2012 
 

722 

Study of Liver and Kidney functions in non-pregnant, 

pregnant and preeclamptic women 

 
Zainab G.Hussein* 

 

Received 3, March, 2011 

Accepted 14, June, 2011 
 

Abstract: 
Three groups of subjects have been divided (25/group): healthy 

normotensive non-pregnant women (Group A), normal normotensive pregnant 

women (Group B), and women with preeclampsia (Group C).The levels of serum 

alanine aminotransferase (ALT), aspartate aminotransferase (AST), total bilirubin , 

creatinine , blood urea nitrogen, triglyceride , total cholesterol and glucose have been 

estimated in all subjects. All measured parameters were determined by 

spectrophotometric analysis. The results showed a  significant(P<0.05)  increase in 

serum ALT, AST, blood urea nitrogen, triglyceride and total cholesterol levels in 

group B as compared to group A. However creatinine, total bilirubin and glucose 

levels did not show any statistical significant alterations. The women in group C 

showed to be associated with a significant (P<0.05) rise in all measured parameters 

except total bilirubin as compared to women in group A.                            

The preeclamptic women (group C) showed significant (P< 0.05) increase in 

serum alanine aminotransferase , blood urea nitrogen , triglyceride , total cholesterol 

and glucose levels as compared to women in group B. While serum aspartate 

aminotransferase, total bilirubin and creatinine levels did not show any statistical 

significant alteration.    
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Introduction:
preeclampsia is an idiopathic 

multisystem disorder specific to 

pregnancy. It is characterized by 

hypertension (systolic blood pressure ≥ 

140 mmHg and diastolic blood 

pressure ≥ 90 mmHg and protein urea 

after 20 weeks of gestation) [1,2]. 

Preeclampsia complicates about 6 – 8 

% of all pregnancies worldwide [3]. It 

is associated with increased maternal 

morbidity and mortality. The 

preeclamptic also associated with 

development of chronic hypertension, 

as well as cardiovascular and renal 

complications later in life [4]. Several 

etiologies have been implicated in the 

development of preeclampsia including 

abnormal trophoblastinvasion of 

uterine blood vessels and 

immunological intolerance between 

fetoplacental and maternal tissues [5]. 

Abnormal liver functions were seen in 

10% of pregnancies although these 

change often do not represent liver 

diseases. High levels of serum 

aminotransferases or bilirubin in 

pregnant women are abnormal and 

should prompt a diagnostic work up 

[6]. 

Several studies have shown that 

women with preeclampsia have 

cardiovascular risk profiles in 

pregnancy associated with levels of 

serum lipids and blood pressure. It 

remains uncertain if these 

characteristics reflect primary causes 

of preeclampsia or if they are 

secondary markers of this disease. It is 
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also uncertain whether the increased 

risk of cardiovascular diseases 

subsequent to preeclampsia is due to 

exposures during that pregnancy or due 

to underlying biological traits of the 

mother. It is important to identify 

women who are at high risk of 

developing the disease early in 

pregnancy. This is because early 

identification of biochemical markers 

of the disease would not only facilitate 

selective recruiting of those at 

increased risk for preeclampsia but 

also to help in determining those 

patients who were more likely to 

benefit from interventional measures 

should a therapeutic intervention  

prove successful[7.8,9]. 

The aims of this study were to 

study the association of hypertensive 

pregnancy disorders with modifiable 

risk factors for liver, renal and 

cardiovascular diseases and to estimate 

the feasibility for early detection and 

prevention.  

 

Materials and Methods: 
This study was performed in 

the Iben – Albaladie Hospital in 

Baghdad. Three groups of women (25 / 

group) have been selected for the 

study. 

Group (A) Healthy normotensive non-

pregnant women. 

Group (B) Healthy normotensive 

pregnant women. 

Group (C) women with preeclampsia 

The age of the women was 

between 18 – 35 years. All women of 

group (B) and (C) were in the third 

trimester of pregnancy. The 

preeclamptic women were diagnosed 

by the presence of persistent 

hypertension (more than or equal 140 / 

90 mmHg), gross proteinuria (tested by 

heat test of urine) and pathological 

oedema. Blood samples have been 

drawn from all the subjects following a 

fast of 12 hours. The blood was 

transferred to a plain tubes allowed to 

stand at room temperature for 10 

minutes to permit clot formation. After 

centrifugation for 15 minutes at 300 

(r.p.m) the serum was taken for 

analysis.  

Estimation of biochemical 

parameters   

 Estimation of serum alanin 

aminotransferase and aspartate 

aminotransferase enzymes activity by 

colorimetric method [10]. 

 Estimation of serum total bilirubin 

[11]. 

 Estimation of serum creatinine 

[12]. 

 Estimation of urea in serum by 

Urease enzymatic colorimetric method 

[13]. 

 Estimation of serum triglyceride 

was done using human diagnostics kit 

by GOP-PAP method [14]. 

 Estimation of serum total 

cholesterol by using diagnostics 

manual kit by CHOD-PAP method 

[15].   

 Estimation of serum glucose by 

Trinder method, this procedure for the 

measurement of Glucose employs a 

modification of the glucose / 

peroxidase (GOD-POD) [16]. 

The statistical analysis for this study 

was carried out by using the computer    

program (Microsoft Excel) and 

includes: Mean, Standard Deviation 

and T-test [17].              

 

Results and Discussion: 
The demographic and clinical 

parameters of the groups are 

summarized in Table (1). 
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Table (1) Mean value for (age, 

gestational age , number of deliver, 

systolic BP and diastolic BP) in 

group A,B and C    

P-value Group C Group B Group A 
 

 

P>0.05 
29.44±5.2

0 
28.00±4.12 28.87±4.63 

Age 

(year) 

P>0.05 
36.86±0.8

2 
36.43±0.77 - 

Gestation

al Age 

(weeks) 

P<0.05 3.88±1.25 2.00±1.60 2.31±1.12 
Number 

of deliver 

P<0.05 
160.75±12

.46 

110.21±7.5

6 

109.27±8.0

5 

Systolic 

BP(mmH

g) 

P<0.05 
102.50±10

.35 
75.63±5.63 71.92±5.11 

Diastolic 

BP(mmH

g) 

 

The results showed that age and 

gestational age did not differ 

significantly between groups. Number 

of deliver was significantly different 

when compared the preeclamptic group 

(group C) with both normotensive 

pregnant women (group B) and healthy 

normotensive non pregnant women 

(group A). Mean systolic and diastolic 

blood pressure were significantly 

higher in group C as compared to 

group B and  C. 

The results in table (2) showed 

that a serum ALT level was 

significantly increased in both 

normotensive pregnant women (group 

B) and preeclamptic women (group C) 

as compared to normotensive non -

pregnant women (group A). There was 

significant different in serum ALT 

levels between preeclamptic and 

normotensive pregnant women. This 

study is in agreement with many other 

studies [18, 19, 20, 21]. 

Serum AST levels were 

significantly increased in both group B 

and group C as compared to group A. 

But there was no significant difference 

in serum AST levels between 

preeclamptic and normotensive 

pregnant women. This study is in 

agreement with other studies 

[18,19,20,22]. The preeclampsia was 

the common cause of raised ALT and 

AST levels during the third trimester of 

pregnancy [23]. 

The pathogenesis' of 

preeclampsia appears to occur in two 

phases: abnormal implantation of the 

placenta leading to impaired placental 

blood flow , which in turn include the 

release of pathogenic factors in the 

maternal circulation results in 

endothelial injury in many maternal 

organs  especially the liver and kidney. 

Liver biopsies of patients with 

preeclampsia showed fibrin deposition 

in the periportal sinusoids and 

hepatocellular necrosis[24] .The 

alanine aminotransferase and aspartate 

aminotransferase are intracellular 

enzyme involved in amino acid and 

carbohydrate metabolism , they are 

elevated (as showed in table 2) may be 

due to organic damage which cells are 

rich in enzymes (may be the liver) 

[25]. Total Bilirubin levels were found 

to be similar in three groups. There 

were no significant differences 

between the groups, which is in 

agreement with other studies [18, 26]. 

Serum creatinine levels in( group 

B) showed no significant differences as 

compared to( group A ), while the 

levels of creatinine in ( group C) were 

significantly increased as compared to 

group A, There was also no significant 

difference between preeclamptic and 

normotensive pregnant  women. These 

results were seen by other investigator 

[27] who found that no significant 

difference in the mean values of 

creatinine in preeclamptic and 

normotensive pregnant women. This 

was contrary to the findings of other 

works which showed that serum 

creatinine levels were usually raised in 

patients destined to develop 

preeclampsia [18, 21] However the 

inclusion criteria used in some of these 

studies were slightly different from 

those of the present study, For instance 

some of the studies include patients 

with mixed parity (nulliparous and 

multiparous women) some with 
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chronic hypertension and renal disease 

[28]. 

Blood urea nitrogen was 

significantly increased in( group B) as 

compared to  (group A), The levels of 

blood urea nitrogen were increased 

significantly in (group C) as compared 

to (group A), Also the results from this 

study showed significantly difference 

in blood urea nitrogen in  (group C)as 

compared to (group B), The results 

from this study were in agreement with 

other studies[18, 21] In preeclampsia 

renal perfusion and glomerular 

filtration are markedly reduced 

secondary to renal dysfunction, While 

the definite cause of renal dysfunction 

in preeclampsia remains unclear , one 

possible mechanism might be damage 

caused by endothelin , a potent 

endogenous vasoconstrictor peptide 

produced by endothelial cells[29]. 

Some previous studies showed 

that most dramatic damage in the lipid 

profile in normal pregnancy was serum 

hypertriglyceridemia, which may be as 

high as two to three folds in the third 

trimester over the levels in non- 

pregnant women [30]. In our study 

serum triglyceride levels showed 

significant increase in (group B) and 

(group C) as compared to (group A), 

There were also significant increase in 

serum triglyceride levels in 

preeclamptic women as compared to 

normotensive pregnant women. These 

results were in agreement with other 

studies found that the principle 

modulator of hypertriglyceridemia is 

estrogen as pregnancy is associated 

with hyperestrogenemia, estrogen 

includes hepatic biosynthesis of 

endogenous triglyceride. This process 

may be modulated by hyperinsulinism 

found in pregnancy[31,32]. 

Serum triglyceride 

concentration also highly significantly 

rose in preeclampsia. This is due to 

increased endothelial triglyceride 

accumulation may result in endothelial 

cell dysfunction ingestosis[33]. In this 

study the rise in serum total cholesterol 

was statistically significant in all 

groups. Increased total cholesterol 

found in pregnancy induced 

hypertension is likely to be deposited 

in predisposed vessels such as the 

uterine spiral arteries and contributes 

to the endothelial dysfunction [34]. 

Fasting glucose levels were 

similar in (group A) and (group B). 

Other investigators have came up with 

same results [35]. But there were 

significant increased in serum glucose 

levels in (group C) as compared to 

(group A). But this increased within 

the normal range of fasting glucose in 

serum. The results also showed no 

significant difference in serum glucose 

levels between (group C) and (group 

B), which is in agreement with other 

study [36]. 

Healthy pregnancies were 

typically characterized by insulin 

resistance compared with the non-

pregnant state, including up regulation 

of maternal carbohydrate and lipid 

metabolism. These adaptive responses 

to pregnancy meet demands of the 

rapidly developing fetus [8] and in 

preeclamptic pregnancies these 

metabolic up regulations seen to be 

exaggerated compared with 

uncomplicated pregnancies [37]. 

Therefor the excessive metabolic 

changes of preeclamptic pregnancies 

may be regarded as a stress test for 

maternal cardiovascular function [38]. 
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Table (2) Mean serum value for ( ALT, AST, total bilirubin , creatinine, blood 

urea nitrogen, triglyceride, total cholesterol and glucose) in group A, B and C. 
P-value Group C Group B Group A Parameters 

BvsA P<0.05 

CvsA P<0.05 
CvsB P<0.05 

10.84±0.93 8.29±0.59 5.11±0.80 ALT (U/lit) 

BvsA P<0.05 

CvsA P<0.05 
CvsB P>0.05 

32.32±3.34 29.19±4.58 22.22±2.35 AST (U/lit) 

BvsA P>0.05 

CvsA P>0.05 

CvsB P>0.05 

0.29±0.05 0.27±0.06 0.23±0.09 
Total bilirubin 

(  mg/dl) 

Bvs A P>0.05 

CvsA P<0.05 

Cvs B P>0.05 

0.66±0.10 0.57±0.09 0.49±0.12 Creatinine (mg/dl) 

BvsA P<0.05 
CvsA P<0.05 

CvsB P<0.05 

22.17±2.06 17.03±1.51 14.69±1.67 
Blood urea nitrogen 

(mg/dl) 

BvsA P<0.05 

CvsA P<0.05 

CvsB P<0.05 

302.38±29.30 251.75±23.21 137.88±15.15 
Triglyceride 

(mg/dl) 

BvsA P<0.05 

CvsA P<0.05 
CvsB P<0.05 

252.63±9.91 180.38±7.85 143.63±6.28 
Total Cholesterol 

(mg/dl) 

BvsA P>0.05 

CvsA P<0.05 
CvsB P<0.05 

101.67±6.71 84.33±7.66 81.88±8.80 
Glucose 

(mg/dl) 

ALT =  Alanine Aminotransferase Enzyme    Aspartate Aminotransferase Enzyme AST=  

P-value˂ 0.05: Significantly differences   P-value ˃ 0.05: No significantly differences  

 

The pathogenesis of 

preeclampsia is uncertain but 

predisposition to endothelial 

dysfunction is thought to play a crucial 

part [39]. Risk factors for preeclampsia 

such as chronic hypertension, liver 

disease, renal disease and diabetes are 

all conditions where endothelial 

dysfunction is a common feature [37] 

further more unfavorable lipid levels 

are associated with endothelial 

dysfunction and may precede the 

development of atheromatous disease 

[7]. 

As a conclusion preeclampsia is 

a multisystem disorder, characterized 

by vascular endothelial dysfunction. In 

our study the higher levels of all 

measured parameters in preeclamptic 

pregnancies are very useful markers to 

identify the occurrence of the 

complications of preeclampsia in early 

pregnancy which may reduced the risk 

of occurrence of disease. 
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الحوامل والحوامل  و  الحوامل دراسة وظائف الكبد والكلى عند النساء غير

 المصابات بتسمم الحمل

 
 *زينب غالب حسين

 
 / كلية التربية الاساسية / الجامعة المستنصريةقسم العلوم *

 

 :الخلاصة
تضم النساء A) في هذة الدراسة الى ثلاثة مجاميع ، المجموعة الاولى ) لمشتركاتا النساء تم تقسيم

( تضم النساء الاصحاء من الحوامل Bالاصحاء من غير الحوامل ذوات ضغط الدم الطبيعي ، المجموعة الثانية )

كل  ضمامل المصابات بتسمم الحمل ، ت( تضم النساء الحو Cم الطبيعي و المجموعة الثالثة )ذوات ضغط الد

أمينوترانسيفيريز،  -ترانسفيريز ،الانزيم اسبارتيتأمينو -امرأة. تم قياس مستويات الانزيم ألنين 72 مجموعة 

البيلروبين الكلي ، الكرياتنين ، اليوريا ، الجليسريد الثلاثي ، الكوليستيرول الكلي و الكلكوز في مصل الدم لكل 

امرأة في المجاميع الثلاثة. تم حساب مستويات كل العوامل المقاسة اعلاه بواسطة تحليل المطياف الضوئي. 

 ت النتائج المستحصلة من هذه الدراسة كما يلي:وكان

 -أمينوترانسفيريز ،الانزيم اسبارتيت -في متوسط نسبة كل من الانزيم ألنين( P< 0.05 (هناك زيادة معنوية

لاصحاء أمينوترانسيفيريز، اليوريا ، الجليسريد الثلاثي و الكوليستيرول الكلي في مصل دم النساء الحوامل ا

فروقات  الكلكوز الكرياتنين ، البيلروبين الكلي ولم تظهر نتائج غير الحوامل ، بينما  الاصحاء مقارنة بالنساء

 غير الحوامل. امل الاصحاء مع النساء الاصحاءمعنوية عند مقارنة نسبهم في النساء الحو

متوسط نسبة  فيP< 0.05) )زيادة معنوية  فقد اظهرتاما في مجموعة النساء الحوامل المصابات بتسمم الحمل 

في اما كل القياسات المعتمدة في الدراسة ماعدا البيلروبين الكلي مقارنة بالنساء الاصحاء من غير الحوامل. 

في متوسط نسبة  P< 0.05) ) اظهرت النتائج زيادة معنويةفقد مجموعة النساء الحوامل المصابات بتسمم الحمل 

جليسيريد الثلاثي ، الكوليستيرول الكلي و الكلكوز في مصل الدم عند أمينوترانسفيريز، اليوريا ، ال -الانزيم ألنين

أمينوترانسيفيريز ،  -متوسط نسبة الانزيم اسبارتيت لم يظهر مقارنته بالنساء الاصحاء من الحوامل. بينما

 النساء الاصحاء من الحوامل. مع تهات معنوية عندما تمت مقارنفروق بين الكلي والكرياتنينالبليرو


