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Abstract 
For study on estimation of serum enzyme (AST, ALT, GGT and ALP) was conducted on 67 serum 
samples (10 serum samples collected from healthy goat as control group and 57 serum samples from 
affected goat that were showing various hepatic lesion) in and around Bikaner district. In comparison 
with healthy control group of goat, the value of AST, ALT, GGT and ALP was highly significant 
(p<0.01) increase in various hepatic lesion. While highly significant increase (p<0.05) in GGT was 
observed in congestion as compared to liver of control group of healthy animal. 
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Introduction 
With particular attention to the production of milk, meat, dung, and hides, goat husbandry 
has been a significant contributor to our nation's economy. Because it contains less fat and 
has beneficial therapeutic properties, goat meat (also known as chevon) is the most popular 
and extensively consumed meat in India. One of the most vital organs in the body, the liver 
performs many diverse functions that are mostly necessary for survival of the subject, 
including bile secretion and excretion, protein, carbohydrate, fat, hormone, and drug 
metabolism, detoxification of toxic substances, production of albumin, fibrinogen, 
prothrombin, and heparin, storage of copper, iron, and vitamins (A and B complex), control 
of blood volume, and reticuloendothelial activity. The production of goats is severely 
hampered by liver diseases, which result in significant financial losses and render the animal 
unfit for human consumption. Serum enzymatic tests, such as serum liver enzyme tests, are 
useful for determining the extent of hepatocellular damage and tracking the development of 
disease in ruminants. 
 
Materials and Methods 
In the current study, blood samples were taken from 10 serum samples taken from healthy 
goats as a control group and 57 serum samples taken from sick goats in and around the 
Bikaner district that were displaying various liver diseases. Before the goat was killed at the 
butcher, blood samples were extracted from its jugular vein in a vacutainers tube without an 
anticoagulant being proven. Based on the animal's lesion, the blood was then taken or 
rejected. By slanting the blood, serum was isolated from the blood and incubated at 37 °C for 
one hour. Blood clots were dislodged, and tubes were centrifuged for 30 minutes at 2500 
rpm. One small Pyrex tube was used to pipette out the serum. For additional research, the 
centrifuged serum was kept in deep freezing at -20 °C. By using the IDEXX kit method, 
serum samples were examined for AST, ALT, GGT, and ALP. Students used the appropriate 
statistical procedure, the t-test, to assess the data from both the apparently healthy and the 
sick goats using SPSS software version 20. 
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 Results and Discussion 
 

Table 1: Shows AST, ALT, GGT and ALP level in different pathological conditions 
 

GROUP AST (IU/L) ALT (IU/L) GGT (IU/L) ALP (IU/L) 
Control(10) 37.72±0.64 21±0.39 42.54±.64 57.33±0.68 

Hydatidosis(4) 52.67±0.35** 31.14±0.14** 52.16±1.42** 71.46±2.04** 
Congestion(12) 48.52±0.14** 32.6±0.27** 46.77±.82* 78.74±1.62** 
Haemorrhage(6) 54.67±0.09** 28.4±0.21** 49.19±.74** 80.84±2.39** 

Necrosis(7) 42.54±0.23** 40.34±0.06** 59.39±1.24** 74.52±3.46** 
Abscess(12) 44.24±0.18** 38.87±0.26** 58.24±.55** 81.06±2.28** 

Fatty Change(16) 40.43±0.27** 34.68±0.17** 58.76±.54** 75.26±1.21** 
*Significant at p<0.05 and ** Significant at p<0.01 

 
When compared to goats without lesions, those with lesions 
had considerably greater AST, ALT, ALP, and GGT 
activity. According to several studies, liver damage causes 
an increase in AST and ALT activity (Rosen and Keefe 
2000; Ozer et al. 2008) [14, 10]. The hepatocytes' 
mitochondria and cytoplasm contain the aminotransferases 
(AST and ALT). Hepatocytes will be released into the 
systemic circulation because of injuries. According to 
Sherlock (1997) [15] and Ozer et al. (2008) [10], elevations in 
the serum activity of the two enzymes are signs of 
hepatocellular injury. ALP activity spikes are a sign of 
cholestasis and hepatobiliary dysfunction. GGT is a marker 
for hepatobiliary dysfunction as well. Hepatocytes and 
biliary epithelial cells contain this microsomal enzyme. The 
enzyme helps peptides move across cell membranes. It 
contributes to the metabolism of glutathione. 
 
Aspartate Aminotransferase (AST, IU/L)  
The mean ± S.E. value revealed that increase in mean values 
of serum AST was highly significant (p<0.01) from 
37.72±0.64 IU/L in non-infected to 52.67±0.35, 48.52±0.14, 
54.67±0.09, 42.54±0.23, 44.24±0.18, 40.43±0.27 IU/L in 
goats infected with hydatidosis, congestion, haemorrhage, 
necrosis, abscess, fatty changes respectively. A similar 
finding was observed in goats that were deemed to be 
apparently healthy, the mean AST activities of the latter 
group were considerably (p<0.01) higher. Therefore, it 
becomes sense to speculate that the goats' apparent ill health 
may be caused by a hepatic condition that raises AST 
activity.  
 
Alanine Aminotransferase (ALT, IU/L)  
The mean ± S.E. value revealed that increase in mean values 
of serum ALT was highly significant (p<0.01) from 21±0.39 
IU/L in non-infected to 31.14±0.14, 32.6±0.27, 28.4±0.21, 
40.34±0.06, 38.87±0.26, 34.68±0.17 IU/L in goats infected 
with hydatidosis, congestion, haemorrhage, necrosis, 
abscess, fatty changes respectively. This enzyme is found 
within the individual liver cells are damaged for any reason, 
an increased amount of the ALT enzyme is released into the 
blood stream. Similar finding was observed by Nath and 
pathak (1996) [9] and Aslam et al. (2020) [1].  
 
Gamma-glutamyl transferase (GGT, IU/L)  
The mean ± S.E. value revealed that increase in mean values 
of serum GGT was highly significant (p<0.01) from 
42.54±.64 IU/L in non-infected to 52.16±1.42, 49.19±.74, 
59.39±1.24, 58.24±.55, 58.76±.54 IU/L in goats infected 
with hydatidosis, haemorrhage, necrosis, abscess, fatty 
changes respectively. While significant increase (p<0.05) 
46.77±.82 in GGT was observed in congestion. Similar 
results have also been recorded earlier by Ramazan et al. 

(2003) [12] and Dutta et al. (2004) [3]. GGT is considered as a 
serum marker primarily for diseases of the hepatobiliary 
system associated with cholestasis especially -in ruminants 
(Kaneko et al., 1997) [7]. GGT is an enzyme associated with 
the membranes of cells from the bile ducts. Increased GGT 
production, and therefore increased serum concentration of 
GGT, found in liver conditions that result in cholestasis 
(impaired bile flow), especially those conditions resulting in 
increased growth or proliferation of bile ducts Chronic 
hepatitis characterized by chronic cholangitis and biliary 
hyperplasia produced by migratory parasites and other 
pathogens causes fibrosis of bile duct and papillary 
projection of the biliary mucosa which interfere with normal 
flow of bile, resulting in solubilization of GGT and 
consequently increase in its serum level. 
 
Alkaline Phosphatase (ALP, IU/L)  
The mean ± S.E. value revealed that increase in mean values 
of serum ALP was highly significant (p<0.01) from 
57.33±0.68 IU/L in non-infected to 71.46±2.04, 78.74±1.62, 
80.84±2.39 74.52±3.46, 81.06±2.28, 75.26±1.21 IU/L in 
goats infected with hydatidosis, congestion, haemorrhage, 
necrosis, abscess, fatty changes respectively. In the present 
study, the values of serum alkaline phosphatase (ALP) 
increased significantly (p<0.01) in goat with different 
hepatic lesion. Increase in serum ALP values in goat with 
hepatic lesions was also recorded earlier by Nath and Pathak 
(1996) [9] in their experimental Ipomoea cornea toxicity in 
goats, Ramazan et al. (2003) [12] in subclinical fatty liver 
syndrome in goats. Increase in serum ALP activity as 
observed in the present study may be due to the presence of 
helminthes and other pathogens that produced severe 
inflammatory changes in liver and bile duct. Serum ALP 
activity may be elevate in both acute and chronic liver 
diseases, but marked elevations are indicative of cholestasis, 
with highest plasma concentrations observed in cholangitis 
or extrahepatic bile-duct obstruction, in which terminal 
branches of the biliary tree are obstructed, as well as in the 
regenerative process that occur in the liver following injury 
(Kaneko et al., 1997) [7]. Increased bile-acid concentrations 
associated with cholestasis are believed to be necessary for 
the releases and transport of solubilized hepatic ALP to the 
serum. As a result of cellular degeneration and necrosis, 
cytoplasmic and mitochondrial enzymes escaped out and 
come into circulation, which ultimately increased the 
circulating serum ALP level. 
 
Conclusion 
Increase AST and AL Tactivity are associated with liver 
damage. ALT is found within the individual liver cells. are 
damaged for any reason, an increased amount of the ALT 
enzyme is released into the blood stream. GGT is considered 
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 as a serum marker primarily for diseases of the hepatobiliary 
system associated with cholestasis especially in ruminants. 
Increase in serum ALP activity as observed in the present 
study may be due to the presence of helminthes and other 
pathogens that produced severe inflammatory changes in 
liver and bile duct. Serum ALP activity may be elevate in 
both acute and chronic liver diseases, but marked elevations 
are indicative of cholestasis. 
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