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ABSTRACT

Background: Preeclampsia is a major cause of maternal and perinatal mortality and morbidity. The intracellular enzyme,
Gamma Glutamyl Transferase (GGT) is widely distributed throughout the body in many tissues. As severe preeclampsia may
lead to a numerous multisystem complications, estimation of serum GGT level can be used to predict the severity of pree-
clampsia.The aim of this study wasto assess serum GGT level in preeclamptic women and its comparison with normal preg-
nant women in third trimester.

Materials and methods: The cross sectional analytic study was carried out in the Department of Physiology, Dhaka Medical
College (DMC) Dhaka from January 2014 to December 2014. Seventy preeclamptic women and thirty five normotensive preg-
nant controls were selected.Preeclamptic group was further divided into two subgroups, mild (n=35) and severe (n=35) pree-
clamptic women. Both the groups were in their third trimester (28-40 weeks) of pregnancy and of same age (18-35 years).

Results: The mean serum GGT levels (In mild preeclamptic = 28.4+6.7 U/L & in severe preeclamptic= 63.1#45.9 U/L) were
significantly higher in mild and severe preeclamptic women than those of normal pregnant women(in normal pregnant
women = 14.8+4.6 U/L).Again, this value was significantly elevated in severe preeclamptic women than mild preeclamptic
women.

Conclusion: From this study, it can be concluded that serum GGT level is elevatedin patients of preeclampsia. So, measure-
ment of serum GGT level in preeclamptic women may reflects the severity of disease and helps to provide appropriate treat-
ment to the patient.
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Introduction 110 mmHg) after 20 weeks of pregnancy with or without
Preeclampsia is specific to human pregnancy and presents proteinuria (> 0.3gm to < 5gm/day). Preeclampsia is con-
with hypertension, proteinuria and/or edema after 20 weeks sidered as severe when blood pressure is markedly elevat-
of gestation”. In the absence of proteinuria, preeclampsia is ed (2160 mmHg/110 mmHg) and associated with signifi-

suspected in pregnant women if the hypertension is associ- cant proteinuria (> 5gm/ day or = 2+ on dipstick) or evi-
ated with headache, visual disturbances, abdominal pain or dence of other organ dysfunctions3'4.
rapid weight gain?. Preeclampsia can occur in about 2-8% of all pregnancies

Preeclampsia has been classified by clinical severity in to and can be devastating and life threatening for both mother
mild and severe forms. Mild preeclampsia is defined as and fetus®. In developing countries, the rate of maternal

new onset of hypertension (Systolic blood pressure of > deaths from preeclampsia and eclampsia is as high as
140 to < 160 mmHg or a diastolic blood pressure > 90 to < 15% where as 1.8% in developed countries®. The in-
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vated Liver Enzymes, Low Platelets) syndrome, acute renal
failure and death. Long term effects on mother include
chronic hypertension, diabetes mellitus, coronary artery
disease, neurological deficit and premature death etc®.

The exact mechanisms which lead to preeclampsia are un-
known. The primary pathophysiology in preeclampsia is
proposed due to placental hypoxia with consequent endo-
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activation of the coagulation system and ultimately de-
creased blood flow to organs by microthrombi formation®.
Since preeclampsia is a syndrome, it virtually affects all
maternal organ system including liver, kidneys, brain, clot-
ting system and primarily the placenta. Gamma Glutamyl
Transferase (GGT) is a microsomal enzyme which is widely
distributed in many tissues throughout the body, particularly
in liver"®. It acts significantly at the cellular level both in endo-
thelium and epithelium. So, an elevated level of serum GGT
indicates both endothelial and cellular damage. A biochemical
marker of endothelial damage which might predict the severi-
ty of the diseases in preeclampsia would be useful clinically to
avoid adverse maternal and fetal outcome'®. Some authors
suggested that serum GGT level can be used as potential
marker to predict the severity of preeclampsia’.

In many studies, it was found that serum GGT level was
significantly raised among mild and severe preeclamptic
subjects as compared to normotensive controls’%'112. On
the contrary, some authors observed no significant change
of serum GGT level in between preeclamptic and normal
pregnant women3.

Therefore the study was done to observe the changes of
serum GGT level in preeclamptic women and to compare it
with normal pregnant women in third trimester.

Materials and methods

The cross sectional analytic study was carried out in the
Department of Physiology, Dhaka Medical College (DMC)
Dhaka from January 2014 to December 2014. Ethical per-
mission was taken from Ethical Review Committee of Dha-
ka Medical College.A total number of 70 pregnant women
with preeclampsia and 35 healthy normotensive pregnant
controls were selected from Department of Obstetrics &
Gynecology of DMC Hospital. Preeclamptic group was fur-
ther divided into two subgroups mild (n=35) and severe
(n=35) preeclamptic women®*. Both the groups were in
their third trimester (28-40 weeks) and of same age (18-35
years). Cases with any medical history of preexisting hy-
pertension, diabetes, renal disease, thyroid disease or liver
disease were excluded from the study. Detailed clinical and
anthropometric data was recordedby using a prefixed
questionnaire.

The results were expressed as means + SD and compared
by applying one way ANOVA test, unpaired Student’s ‘t’ test.
Procedure of estimation of serum GGT level: With all asep-
tic precaution, 5ml of venous blood was collectedfrom all
cases from antecubital vein. The blood was allowed to clot
and serum was separated for the estimation of serum GGT
levelby continuous spectrophotometric method '

Results

There were no significant differences among the three
groups in respect of age and Body Mass Index (BMI). The
mean gestational weeks of severe preeclamptic women
was significantly lower than mild preeclamptic (p < 0.05)
and normal pregnant (p < 0.001) groups. But there was no
significant difference between mild preeclamptic and nor-
mal pregnant in respect of this value (Table I).
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Table | : Demographic data of the three groups (n=105).

Groups Age (Years) | BMI (kg/m?) | Gestational weeks
Normal pregnant (n=35) 25.0845.39 | 29.13t3.29 35.612.80
Mild preeclamptic (n=35) 26.09+4.58 | 30.05+3.92 34.3:3.38
Severe preeclamptic (1=35) | 25.1745.03 | 30.34#2.73 | 326346 ¥

Results are expressed as Mean £ SD.

(***p < 0.001, when compared to normal pregnant and #p <
0.05, when comparison was done between mild preeclamptic
and severe preeclamptic women). n = Number of subjects.

In this study, the mean systolic blood pressure and diastolic
blood pressure were significantly higher (p<0.001) in mild
preeclamptic and severe preeclamptic women in compari-
son to those of their control group. Again, these value were
also significantly higher (p<0.001) in severepreeclamptic
women than that of mild preeclamptic women (Figure 1).
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Figure 1: Mean blood pressure of the three groups
(n=105).

Results are expressed as Mean + SD. (***p < 0.001, when
compared to normal pregnant and ###p < 0.001, when
comparison was done between mild preeclamptic and se-
vere preeclamptic women). n = Number of subjects.

Figure 2, showing that the mean serum GGT levelwas signifi-
cantly higher (p<0.001) in mild preeclamptic and severe pree-
clamptic women than that of normal pregnant women. Again,
the value was also significantly higher (p<0.001) in severe
preeclamptic women than that of mild preeclamptic women.

63,145,971
70

60q

401 .
284467

GGT (ULL)
o
8

14.8+4.6
20q

Normal

Mild Severe

pregnant

Figure 2:
(n=105).

Mean serum GGT level of the three groups



ORIGINAL ARTICLE

Results are expressed as Mean +SD. (***p < 0.001, when
compared to normal pregnant and ###p < 0.001, when
comparison was done between mild preeclamptic and se-
vere preeclamptic women). n = Number of subjects.

Discussion

In this study, the mean serum GGT level was significantly
higher (p< 0.001) in preeclamptic women than that of
healthy pregnant women. Serum GGT level was also signif-
icantly higher (p<0.001) in severe preeclamptic women
than that of mild preeclamptic women. This finding was in
agreement with the study of many researchers of different
countries:8.10-11,14,15

On the other hand, no significant changes of serum GGT
level in between preeclamptic and normal pregnant women
were found by Delic & Stefanovic'®.

In preeclampsia, there occurs abnormal trophoblastic im-
plantation of placenta that ultimately causes reduced pla-
centalperfusion. Decreased blood supply to the placenta
results in production and release of different placental fac-
tors into the maternal circulation.These factors act on endo-
thelial cells and leading to endothelial dysfunction. This al-
tered endothelial function results in imbalance of vasocon-
strictor and dilator agents and also the endothelial-platelet
dysfunction leads to alteration of haemostasis process.
These ultimately results in intense maternal vasospasm,
adhesion and aggregation of platelets and activation of the
coagulation process. Subsequently, there is hypoxic dam-
age to the maternal all organ system'®'”. Some authors
suggested that high serum GGT level in preeclampsia is
found due to this widespread endothelial injury including
within the uteroplacental circulation and hepatobiliary sys-
tem™110.15.18

In the present study, increased serum GGT level in pree-
clamptic women was found than normal pregnant women
may be due to these facts.

Conclusion

From the results of this study, it can be concluded that se-
rum GGT level is elevated in women withpreeclampsia than
that of women normal pregnancy. Therefore, measurement
of serum GGT level may reflect the severity of preeclamp-
sia and helps to provide appropriate treatment to ensure a
satisfactory outcomefor mother and fetus.
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