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ABSTRACT 
 

Glutathione S-Transferase is an important hepatic detoxifying enzyme. Half-life of GST alpha in 
plasma is about1hr; its concentration follows the changes in the hepatocellular damage more 
rapidly than aspartate amino transferase (AST) or alanine amino transferase (ALT). 
Aim and Objectives: To validate chronic alcoholic liver disease and acute viral hepatitis B could 
produce any significant changes in serum glutathione S-transferase activities.  
Materials and Methods: A total of 120 samples were used in the present research. 20 hepatitis B 
patient 40 chronic alcoholic hepatitis patients and 60 age and sex matched control subjects. Serum 
GST activity and standard LFT (Liver Function Test) parameters done. 
Results: GST activity showed a significantly increase (p value< 0.001) in chronic alcoholic liver 
disease patients (22.293±4.159 IU/L vs 20.127±4.789 IU/L) and in acute viral hepatitis 
(23.685±6.751 IU/L vs 20.127±4.789 IU/L). In multiple logistic regression analysis when GST 
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measurement was added to a LFT, the diagnostic significance increased from R2=0.792 to 0.884 in 
acute viral hepatitis B and from R2= 0.843 to 0.849 in chronic alcoholic cirrhosis. Standard LFT 
parameters are significantly different in both groups. Area under ROC (Receiver Operative 
Characteristic Curve) is 0.952 for model having albumin+ ALT which is increased to 0.992 after 
addition of GST in previous model in acute viral Hepatitis B. While in alcoholic Hepatitis Area under 
ROC is 0.966 for model having albumin+ ALT which is increased to 0.974 after addition of GST in 
previous model. 
Conclusion: GST activity may provide additional LFT measurement to the current battery of tests 
to differentiate acute hepatitis B and alcoholic liver disease from normal population and may 
improve the evaluation of Hepatitis B virus and alcoholic cirrhosis when added to routine LFT 
parameters. 
 

 
Keywords: Glutathione S Transferase; hepatitis B; alcoholic liver cirrhosis; liver function test. 
 
1. INTRODUCTION  
 
Nowadays the alcoholic liver disease is a major 
cause of morbidity and mortality in India [1]. 
Glutathione S-Transferase (GST) is a hepatic 
detoxifying enzyme [2]. Wide hepatic distribution 
and short plasma half-life of this enzyme make 
its monitoring more useful than conventional 
biochemical liver function tests as a marker of 
hepatocellular damage [3]. It is released quickly 
in large quantities into the blood in hepatocellular 
damage. Half-life of GST alpha in plasma is 
about 1hr and its concentration follows the 
changes in the hepatocellular damage more 
rapidly than aspartate amino transferase (AST) 
or alanine amino transferase (ALT) [4]. 
 
Chronic liver diseases are classified as chronic 
alcoholic liver disease, chronic viral hepatitis and 
non alcoholic steatohepatitis and are 
characterised by the concomitant presence of 
oxidative stress and a severe inflammatory 
response [5]. Oxidative stress is thought to play a 
major role in the pathogenesis of both alcoholic 
and non-alcoholic fatty liver disease [6]. 
Oxidative stress precedes and is stakeholder in 
the evolution of ALD (Alcoholic liver disease) [7]. 
Hepatitis B is a viral infection that attacks the 
liver and can cause both acute and chronic 
disease HBV infection is one of the commonest 
infections in the world. According to WHO, a third 
of the world’s population (2 billion people) has 
been infected with HBV and about 5% are 
chronically infected [8]. 
 
One study throws the focus on the 
pathophysiological link between HBV infection 
and hepatic inflammation, and this chain of 
events might contribute to early steps in HBV-
associated liver carcinogenesis [9]. Free oxygen 
radicals take part in pathogenesis of chronic 

hepatitis B and C type in children as they 
decrease the antioxidant barrier efficiency [10].  
 
Glutathione S-Transferase (GST) is a liver 
enzyme which showed properties making it 
useful in assessment of liver cell damage [11]. A 
number of studies demonstrated its early 
elevation in different hepatic insults, but its 
pattern in HCV was controversial [12].             
Whereas no study was done in patients with  
HBV Hepatitis and ours is the first study showing 
the association of GST activity and HBV 
Hepatitis. 
 
2. MATERIALS AND METHODS 
 
Case group consist of patients with a diagnosis 
of acute liver disease consisted of 20 patients of 
hepatitis B, and 40 patients of chronic alcoholic 
liver disease based on clinical evidence, 
laboratory data and echography to evaluate 
splenomegaly or portal vein dilatation of either 
sex and age greater than 18 years. Control group 
consist of 60 healthy age and sex matched 
subjects. 
 
Exclusion criteria included the use of 
supplemental vitamins, history of diabetes 
mellitus, coronary artery disease, renal disease, 
rheumatoid arthritis, cancer, systemic or local 
infection, the existence of alcohol intake, 
smoking habit, pregnancy, and non-alcoholic 
steatohepatitis. Blood samples were obtained 
following an overnight fasting state. Samples 
were withdrawn from a cubital vein with all 
aseptic precautions into a plain bulb. The serum 
was separated by centrifugation and were 
analysed for the estimation of following 
parameters. Biochemical parameters of liver 
function evaluated such as serum AST by 
Reitman & Frankel method. 
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ALT by Reitman & Frankel method, ALP by King 
and Kind method, albumin by bromocresol green 
method, total bilirubin by modified Jendrassic 
grof method were . Serum GST activity was done 
by method of Habig et al. [13]. This study was 
approved by the Human Research Ethics 
Committee S.R.T.R. Govt. Medical College and 
Hospital Ambajogai, Maharashtra India Project 
approval code- REC 9/13. 
 
2.1 Statistical Analysis  
 
Statistical analysis was performed with the 
MYSTAT statistical package. 
 
Results were expressed as mean±SD. Student’s 
t test used for group comparisons. Multiple linear 
regression analysis was used between GST and 
possible determinants, such as AST, ALT, ALP 
albumin, total bilirubin. 
 
3. RESULTS  
 
Demographic and clinical data of the subjects are 
shown in Table 1. There were no differences in 
age, sex between the patients and controls. 
There was no significant difference in the age, 
gender. The patients with chronic alcoholic liver 
impairment had, as expected, a significant 
increase in serum aminotransferases and 
alkaline phosphatase activities together with a 
significant decrease in albumin; they also 

showed a profound decrease in serum GST 
activity. Statistically significant differences in all 
the given parameters were observed between 
chronic alcoholic liver disease patients and 
control group. In acute liver disease except for 
albumin all other parameter shows statistically 
significant difference with respect to control 
group. Results from the present study suggest 
that GST activity is significantly increased in 
chronic alcoholic liver disease patients 
(22.293±4.159 IU/L vs 20.127±4.789 IU/L) and in 
acute viral hepatitis (23.685±6.751 IU/L vs 
20.127±4.789 IU/L) Table 1. 
 
Results are also depicted in Fig. 1. A multiple 
logistic regression analysis in acute viral hepatitis 
B showed that when GST measurement was 
added to a standard liver function tests Model 1= 
albumin + ALT, Model 2= Model1+ GST, the 
diagnostic significance increased from R2=0.792 
to 0.884 and from R2= 0.843 to 0.849 in chronic 
alcoholic cirrhosis in above models respectively. 
Standard LFT parameters are significantly 
different in both groups (Table 1). Area under 
ROC is 0.952 for model having albumin+ ALT 
(Fig. 2) which is increased to 0.992 after addition 
of Glutathione S-Transferase (GST) in previous 
model (Fig. 3) in acute viral Hepatitis B. While in 
alcoholic Hepatitis Area under ROC is 0.966 for 
model having albumin+ ALT (Fig. 4) which is 
increased to 0.974 after addition of GST in 
previous model (Fig. 5). 

 

 
 

Fig. 1. Activity of GST in Cases and Control groups 
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Table 1. Standard LFT parameters
 
Parameter 
Bilirubin (mg/dL 
Albumin (g/dL)          
AST (U/mL)              
ALT (U/mL)               
Alkaline phosphatase (KA U/L)     
GST (IU/L) 

** = p < 0.001, * = p < 0.05 with respect to the control group
 

 
Fig. 2. Area under ROC Curve

 

 
Fig. 3. Area under ROC Curve: 0.992

 
4. DISCUSSION 
 
Several authors have reported the role of serum 
GST activity as a marker of hepatocellular 
damage [14-16]. In plasma of patients with 
alcoholic cirrhosis, glutathione 
activities are often raised, even when 
transaminases are normal indicating chronic 
injurious stimulus of hepatocytes 
present study, we have found significant 
difference (p value < 0.001) in the serum GST 
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Table 1. Standard LFT parameters 

Control   ALD Viral
1.193±0.548 3.135±1.33**              3.085±1.085**
2.962±0.271                  2.663±0.421**           2.820±0.324
25.5±6.769                    66.7±37.303** 74.6±52.936*
23.633±4.109 53.75±31.09**           61.5±45.837**
5.903±2.492 12.388±3.36**            13.565±3.09**
20.127±4.789               22.293±4.159** 23.685±6.751**

** = p < 0.001, * = p < 0.05 with respect to the control group 

 

under ROC Curve: 0.952 

 

Area under ROC Curve: 0.992 

Several authors have reported the role of serum 
hepatocellular 

In plasma of patients with 
alcoholic cirrhosis, glutathione S-transferase 
activities are often raised, even when 
transaminases are normal indicating chronic 

urious stimulus of hepatocytes [17]. In the 
found significant 

p value < 0.001) in the serum GST 

activity in patients with acute viral hepatitis, when 
compared to healthy controls. Glutathione S
transferase is found to be a sensitive marker for 
the assessment of hepatocellular damage 
compared with transaminases 
distributed uniformly throughout the liver 
compared with the transaminases, which are 
found predominantly in the periportal 
hepatocytes [19]. 

 

 
Fig. 4. Area under ROC Curve

 

 
Fig. 5. Area under ROC Curve
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Ethanol is known as an inducer of the GST 
activity in the hepatocytes [20] and the 
determination of this enzyme in humans has 
been suggested as a useful monitor of cellular 
induction [21]. One study showed significantly 
GST higher in the chronic alcoholics as 
compared to that inthe healthy controls ( p value 
< 0.05) [22]. Loguercio V [23] (and Muttigi et al. 
[24] have also reported the increased GST 
activity. In the present study We observed 
significant increase (p value < 0.05) in the levels 
of GST in the chronic alcoholic patients. This 
could be due to the release of GST from the 
hepatocytes into the circulation following hepatic 
damage by oxidative stress, which was produced 
due to the generation of ROS during alcohol 
metabolism [2]. It has been well established that 
GST is primarily involved in the cellular 
detoxification processes and that the elevated, 
circulating GST activity is considered to be an 
early index of the increased load on the 
hepatocytes in detoxifying toxins [2]. It is 
indicated by the increased presence of oxidative 
stress refected by the elevated circulating GST 
activity [25]. GST has been found to be 
unaffected by muscle damage, extra-hepatic 
inflammation, and hemolysis, and is therefore 
presumed to be more specific than 
transaminases [26]. 
 
Several authors have reported the role of serum 
GST activity as a marker of hepatocellular 
damage [27-29]. One study showed that 
association of plasma alpha-GST with ALT may 
improve the biochemical assessment of liver 
damage in patients with chronic hepatitis C, [30]. 
In the present study, we have found significant 
difference (p value < 0.001) in the serum GST 
activity in patients with acute viral hepatitis B, 
when compared to healthy controls. Several 
authors havereported the presence of oxidative 
stress in patients with HBV hepatitis [31,32]. 
Recent study showed that decrease in 
expression of endogenous antioxidant enzymes 
including GST, and up-regulated oxidative 
defense mechanisms against inflammation plays 
an important role in host defence mechanism 
[33]. This significantly decrease (< 0.05 p value) 
in antioxidant defence to survival against 
inflammation plays a key role in hepatocellular 
damage in these patients. However, in 
agreement with findings reported by Adachi Y et 
al. [34] in our study there was significant increase 
in serum GST activity in patients with acute viral 
hepatitis. However, in animal models decreased 
glutathione and increased activity of glutathione 
dependent antoxidant enzymes GST was found 

in cirrhotic liver tissue [35] Similarly, Erh-Hao L et 
al. have shown significantly increased in GST in 
animals during recovery from cirrhosis [36]. 
 
The glutathione system participates not only in 
the antioxidant defence system but also plays an 
important role in many processes on a molecular, 
cellular and organism level; Therefore, 
disturbances in glutathione system homeostasis 
are involved in pathogenesis and the progression 
of cancer and liver diseases [37,38]. GSTs are a 
family of detoxification enzymes that catalyse the 
conjugation of reduced glutathione (GSH) to a 
wide variety of endogenous and exogenous 
compounds, making them less biologically active, 
more water soluble and more quickly eliminated 
from an organism. Hence, GSTs are important in 
controlling toxic products by generating lipid 
oxidation and oxidative stress [39,40]. 
 
5. CONCLUSION  
 
The current study indicates that the relatively 
simple GST activity measurement could 
significantly improve the laboratory's current 
efficiency in evaluating patients with suspected 
acute viral hepatitis B and chronic alcoholic liver 
disease to a new high. 
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