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hypertension (PIH) in third trimester of pregnancy. 
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Abstract 

Aim & Objectives: The aim of the present study was to assess and compare the serum 

electrolytes (Na
+
 & K

+
), liver and kidney function tests parameters in normal pregnancy and 

pregnancy induced hypertension (PIH) in third trimester of pregnancy. 

Settings: Clinical Biochemistry Laboratory of Department of Biochemistry, Mahatma Gandhi 

Institute of Medical Sciences, Sevagram (Wardha), India. 

Materials & Methods: The study included 50 normal healthy, pregnant women in the age 

group 20-40 years and 50 cases of pregnant women of same age group with PIH. Serum 

sodium and potassium values were measured by ion selective electrode method 

(Systronics). Serum AST, ALT, total proteins, albumin, globulin, bilirubin (total, direct, 

indirect), urea and creatinine were measured on ERBA-X 360 autoanalyser (Transasia). 

Results: There was no significant difference (P>0.05) in age, serum globulin, alkaline 

phosphatase, potassium, total & conjugated bilirubin between subjects of control group and 

study group whereas there was significant fall (P<0.05) in serum sodium, serum total 

proteins and albumin in PIH patients as compared to normal pregnant women. There was 

significant rise (P<0.05) serum AST, ALT, urea and creatinine in PIH cases compared to 

normal pregnant women. 

Key words: PIH, liver and kidney functions, electrolytes   

Introduction: Pregnancy Induced Hypertension (PIH) is one of the most common 

complications of pregnancy 
(1)

. In developing countries of south-east Asia, pregnancy-

induced hypertension (PIH) accounts for about 12% of maternal deaths 
(2)

. Of the varying 

forms of hypertension that can affect pregnancy; pre- eclampsia is the one specific to 

pregnant woman. In general, hypertension is said to complicate about 7% of all pregnancies 

& pre-eclamptic syndrome accounts for approximately 5% of all pregnancies. Despite being 

leading  cause of maternal deaths and major contributor of maternal and perinatal 

morbidity, the mechanism responsible for the pathogenesis of PIH have not yet been fully 

elucidated. The clinical and laboratory characteristics of hypertension induced by pregnancy 

are difficult to differentiate from those of hypertension present during but independent of 

pregnancy 
(3)

. PIH is diagnosed when BP is > 140/90 mm of Hg or greater, proteinuria of 

300mg/24 hr or more or ≥ 1+ dipstick response, generalized edema which usually involves 

the face, hands & persists after evening. PIH usually develops late in pregnancy and in some 

dysfunction progresses rapidly 
(4)

. Preeclampsia may cause severe maternal disease & 

premature birth; it has been estimated that worldwide, approximately 50,000 women die 

each year of eclampsia
5
. An increase in resistance to angiotensin, a predominance of lipid 

metabolism over glucose utilization, an increased synthesis of fibrinogen, thyroid & steroid 

binding protein in liver are characteristic of pregnancy. These changes revert towards 

normal shortly after delivery 
(5)

. Apart from these changes, derangements in several hepatic 

and renal parameters occur in many cases of PIH 
(6-7)

.  Also study of electrolytes is gaining 
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ground in the pathophysiology of hypertension. Multiple strategies have been proposed and 

evaluated for the prevention and management of PIH, which include administration of 

magnesium and calcium 
(8)

.                                          

Therefore, in this study we assessed & compared the serum electrolytes, liver and kidney 

function tests in normal pregnant woman & PIH patients in third trimester of pregnancy. 

Materials and Methods: The present study was carried out in the Clinical Biochemistry 

Laboratory of Department of Biochemistry, Mahatma Gandhi Institute of Medical Sciences, 

Sevagram (Wardha), India. Electronic data entered in the Hospital Information System was 

only used in this study. The study included 50 normal, healthy, pregnant women in the age 

group of 20-40 yrs receiving antepartum care at the outpatients department as the controls, 

and 50 cases of pregnant women of same age group with PIH who were admitted to the 

Dept. of Obstetrics and Gynecology. Both control and cases were in the third trimester of 

pregnancy. Patients with chronic hypertension, diabetes mellitus, any pre-existing liver or 

kidney diseases are excluded from this study. 

 

Total proteins were measured by Biuret method in which peptide bonds of protein react 

with cupric ions in alkaline solution to form blue-violet ion complex which is then measured 

colorimetrically. Albumin binds with Bromo Cresol Green (BCG) at pH 4.2 causing a shift of 

absorbance of yellow BCG dye; the blue-green colour formed was proportional to 

concentration of albumin. Globulin was measured by subtracting albumin from total 

proteins. Serum aspartate amino transferase (AST), alanine amino transferase (ALT) was 

measured by using two different reagents based on IFCC recommendations, without 

pyridoxal phosphate. The series of reactions involved in the assay system; the reaction was 

monitored by measuring the rate of decrease in absorbance at 340nm due to oxidation of 

NADH to NAD. Method for measuring alkaline phosphatase (ALP) utilized 4-nitrophenyl 

phosphate as substrate, under optimized conditions ALP present in the sample catalyzed the 

reaction; the reaction was monitored by measuring the rate of increase in absorbance at 

415nm which is proportional to the activity of ALP in the serum. Total and direct bilirubin 

was estimated by ‘Walter & Gerarde method’ in which bilirubin is coupled with diazotized 

sulfanilic acid in the presence of ethylene glycol and dimethylsulfoxide (DMSO) to produce 

intensely coloured diazo dye. In absence of an accelerator, DMSO, only conjugated bilirubin 

reacts to give value of direct bilirubin. Urea measurement was based on the urease-GLDH 

enzyme methodology based on the reactions first described by Talke and Schubert, the 

calculations were based on the discovery of Tiffany et al. Urea concentration was 

proportional to absorbance change over a fixed time interval. Creatinine was measured by 

Modified Jaffe’s method in which creatinine reacted with alkaline picrate to produce a 

reddish colour which then measured colorimetrically 
(9)

. All the above tests were performed 

on ERBA XL-300 and EM-360 random access analyzer (Transasia). Serum sodium and 

potassium values were measured by ion specific electrode method (Medica Easylyte). 

 

Results: There were no significant differences (P>0.05) in age [controls: 23.82±2.79; PIH: 

24.12±3.23], serum globulin [controls: 2.51±0.47; PIH: 2.54±0.51], alkaline phosphatase 

[controls: 136.46±72.76; PIH: 138±72.31], potassium [controls: 4.74±0.66; PIH: 4.90±0.76], 

total bilirubin [controls: 1.07±4.30; PIH: 1.09±4.30] & conjugated bilirubin [controls: 

0.72±3.71; PIH: 0.71±3.71] between subjects of control group and study group. 
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There was significant fall (P<0.05) in serum sodium level [controls: 140.34±3.31; PIH: 

133.58±2.89] in the PIH cases as compared to those in normal pregnancy cases. Also, there 

were significantly low levels (P<0.05) of serum total proteins [controls: 6.19±0.49; PIH: 

5.58±0.79] and albumin [controls: 3.68±0.62; PIH: 3.01±0.46] in PIH patients as compared to 

normal pregnant women.  

 

There were significant rise in (P<0.05) serum AST [controls: 27.14±6.54; PIH: 84.02±304.93], 

ALT [controls: 18.74±6.60; PIH: 70.04±240.13], urea [controls: 17.92±4.50; PIH: 30.74±28.83] 

and creatinine [controls: 0.77±0.17; PIH: 1.13±0.82] in PIH cases compared to normal 

pregnant women.  

 

Table I: Mean values of different parameters in normal pregnant women (controls) and 

PIH 

             Patients (cases)  

          

Sr. 

No. 

Parameters Control (n=50) 

(Mean±S.D.) 

PIH (n=50) 

(Mean±S.D.) 

P – Value 

1 Age (years) 23.82±2.79 24.12±3.23 >0.05 

2 Total Proteins (gm/dl) 6.19±0.49 5.58±0.79 <0.05* 

3 Albumin (gm/dl) 3.68±0.62 3.01±0.46 <0.05* 

4 Globulin (gm/dl) 2.51±0.47 2.54±0.51 >0.05 

5 Total Bilirubin (mg/dl) 1.07±4.30 1.09±4.30 >0.05 

6 Conjugated Bilirubin (mg/dl) 0.72±3.71 0.71±3.71 >0.05 

7 ALT (IU/L) 18.74±6.60 70.04±240.13 <0.05* 

8 AST (IU/L) 27.14±6.54 84.02±304.93 <0.05* 

9 Alkaline Phosphatase (IU/L) 136.46±72.76 138±72.31 >0.05 

10 Sodium (mEq/L) 140.34±3.31 133.58±2.89 <0.05* 

11 Potassium (mEq/L) 4.74±0.66 4.90±0.76 >0.05 

12 Creatinine (mg/dl) 0.77±0.17 1.13±0.82 <0.05* 

13 Urea (mg/dl) 17.92±4.50 30.74±28.83 <0.05* 

 

n = Number of subjects, S.D. = Standard deviation, * = statistically significant P - value 

 

Discussion: Demographic parameter, maternal age, was not significantly different in 

controls and cases of this study. Same was the case with age of gestation. Hence, 

differences in other parameters under study couldn’t be attributed to differences in either 

maternal age or gestational age.  

 

The initiating event in PIH appears to be reduced uteroplacental perfusion as a result of 

abnormal cytotrophoblast invasion of spiral arterioles. Placental ischemia is thought to lead 

to widespread activation/dysfunction of maternal vascular endothelium that result in 

enhanced formation of endothelin and thromboxane, increased vascular sensitivity to 

angiotensin II, and decreased formation of vasodilators such as nitric oxide and prostacyclin 
(10)

. However, the molecular basis for placental dysregulation of these pathogenic factors 

remains unknown. 
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We found serum sodium levels significantly decreased in the PIH cases as compared to that 

in controls. Our findings are in accordance with those reported by other authors 
(11-12)

. 

Sodium transport is altered across the cell membrane and this leads to the accumulation of 

sodium in the extra vascular spaces and a decrease in the plasma sodium levels. The serum 

sodium levels tend to decline in cases of pre eclampsia as the disorder increases in severity 
(11)

. The intrarenal production of cyclic GMP, endothelin, PGE2 are all decreased in 

preeclampsia and this may have implications in the sodium retention, hypertension, 

intrarenal thrombosis and vasospasm of preeclamptic pregnancy 
(13)

. One proposal which 

was derived from number of experimental evidences, suggest that an excessive intake of 

sodium chloride leads to sodium and water retention, the expansion of ECF and 

intravascular volume, increased venous return and an elevated cardiac index. As elevated 

blood flow to the tissues continues, whole body auto regulation takes place, with 

subsequent increase in the total peripheral resistance and eventual development of 

hypertension 
(14)

. The ‘peripheral arterial vasodilation hypothesis’ of sodium and water 

retention in pregnancy and its implications for pathogenesis of preeclamsia-eclampsia 

explain that with increased endothelial damage, sodium retention and increased sensitivity 

to angiotensin lead to hypertension, edema and proteinuria, the diagnostic triad of 

preeclamsia-eclampsia 
(15)

. There was no significant difference in the potassium levels in PIH 

as compared to those in controls. In erythrocytes, the extrusion of the cellular sodium load 

is accomplished by the Na
+
/K

+
 pump and by the Na

+
/K

+
 co-transport. An abnormal low rate 

of net sodium extrusion by the Na
+
/K

+
 co-transport was observed in the PIH patients 

(16-17)
.  

 

Significantly raised renal parameters (serum creatinine & urea) showing association of renal 

damage with PIH 
(18)

. The characteristic lesion of PIH “glomeruloendotheliosis” is manifested 

primarily by proliferation of the glomerular capillary endothelial cells that causes decreased 

glomerular perfusion and glomerular filtration rate 
(19)

. Several mechanisms might explain 

observed association between preeclampsia and subsequent renal disease. One possibility is 

that kidney disease and preeclampsia are caused by same factors. Obesity, hypertension, 

insulin resistance, and endothelial dysfunction, for example, have been linked to both 

disorders 
(20)

. Antiangiogenic factors have been suggested to have an important role in 

pathogenesis of preeclampsia 
(21)

 and in the progression of chronic renal disorders 
(22-23)

. 

 

Increased vascular permeability led to proteinuria 
(24)

 and therefore, decreased serum 

protein level, mainly due to increased excretion of low molecular weight albumin 
(2)

; 

globulins couldn’t be excreted out because of their higher molecular weights. Hence, serum 

globulin level remained same. Serum ALT and AST were also raised indicating liver damage 
(25)

. Spectrum of liver disease in PIH is broad, ranging from subclinical involvement with the 

only manifestation being fibrin deposition along the hepatic sinusoids to rupture of liver 

cells. Some studies showed significantly lower serum bilirubin levels 
(26)

 and some other 

showed significantly higher values in PIH patients as compared with healthy pregnant 

women 
(27)

. On the contrary we found out no significant changes in serum bilirubin in PIH 

patients. In some studies serum alkaline phosphatase found to be raised but in our study no 

significant change in this parameter found. They attributed this rise in serum alkaline 

phosphatase to the abnormal secretion from placenta 
(28)

. 

 

Conclusion: Thus, we conclude that multiple systems are involved in pregnancy induced 

hypertension. Hepatic and renal dysfunctions are a frequent complications associated with 
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PIH. Also, serum sodium levels are on the lower side in PIH patients, however further 

studies over other serum electrolytes (i.e. Ca
++

 and Mg
++

) are required to assess their role in 

PIH. More effective strategies for the prevention of preeclampsia should be forthcoming 

once the underlying pathophysiologic mechanisms that are involved in PIH are completely 

understood.  
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