
ABSTRACT

A case control study was undertaken to find out the
significance of serum adenosine deaminase activity in
hepatitis, to correlate the changes in serum adenosine
deaminase activity with respect to other liver function
tests and to evaluate its clinical usefulness in diagnosis
of hepatitis. Out of total 60 subjects, 30 healthy
individuals were taken as control group and 30 cases
of different types of hepatitis were taken as test group.
The serum Adenosine deaminase and liver function tests
were done by colorimetric methods. The mean serum
adenosine deaminase activity in control group and the
test group were found to be 21.3+3.69 U/L and
73.3+18.33 U/L respectively with a significance of
P<0.001. Positive correlation have been found between
adenosine deaminase and some parameters of liver
function tests such as total bilirubin and serum
transaminases in hepatitis which is significant with
P<0.05. So, serum adenosine deaminase activity in
hepatitis is significantly raised than that in the normal
healthy persons and is increased with increasing levels
of serum transaminases and total bilirubin levels. The
study concluded that determination of serum adenosine
deaminase along with liver function test would increase
both the sensitivity and the specificity of laboratory
tests in the detection of hepatitis.
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INTRODUCTION

Hepatitis can be described as an inflammatory process in
the liver characterized by diffuse or patchy hepatocellular
necrosis affecting all acini. Acute hepatitis is when it
lasts less then 6 months and chronic hepatitis is when it
persists longer. A group of virus, known as hepatitis
virus (A, B, C, D and E) cause most cases of liver damage
worldwide. Hepatitis can also be due to toxins (notably
alcohol) or from autoimmune process, hepatitis due to
metabolic diseases (Wilson’s disease), ischemic   hepatitis,
non-alcoholic steatohepatitis, hereditary (á1-antitrypsin
deficiency, hereditary hemochromatosis), etc. Epidemics
of liver disease were recorded, as long ago as Hippocrates’
time and, despite major advances in diagnosis and
prevention methods over the past two decades, viral
hepatitis remains one of the most serious global health
problems facing humans today.

Liver tests rarely suggest a specific diagnosis; rather,
they suggest a general category of liver disease, such as
hepatocellular or cholestatic, which then further directs
the evaluation. The liver carries out thousands of
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biochemical functions, most of which cannot be easily
measured by blood tests. Laboratory tests measure
only a limited number of these functions. In fact, many
tests, such as the aminotransferases or alkaline
phosphatase, do not measure liver function at all.
Rather, they detect liver cell damage or interference
with bile flow. Thus, no test enables the clinician to
accurately assess the liver’s total functional capacity.
To increase both the sensitivity and the specificity of
laboratory tests in the detection of liver disease, it is
best to use them as a battery. Due to the above
shortcomings, there is a continuous search for a test
along with the existing liver function tests, which also
gives a picture of the pathogenesis of the liver disease.
Testing for serum adenosine deaminase level in hepatitis
gives us an idea about the mononuclear cell infiltration
and lymphocytic proliferation that occurs in hepatitis
along with hepatocyte damage.

Adenosine deaminase is an enzyme involved in the
catabolism of purine bases, capable of catalyzing the
deamination of adenosine, forming inosine in the process.1

Its main physiologic activity is related to lymphocytic
proliferation and cell mediated immune response.2, 3 It was
reported that high serum adenosine deaminase activities
were observed in patients with acute hepatitis, alcoholic
hepatic fibrosis, chronic active hepatitis, liver cirrhosis
and hepatoma.4 The elevated serum adenosine deaminase
activity in patients with hepatitis may reflect the
phagocytic activity of macrophages and proliferation of
lymphocytes, and may provide useful additional
diagnostic information on the pathogenesis of hepatitis.
In view of the above, the present study is undertaken to
evaluate the value of adenosine deaminase activity in
various types of hepatitis and correlate the values with
other liver function tests.

MATERIALS AND METHODS

The present study was designed as a case control, hospital
based study in a tertiary care medical college and hospital.
Two groups of subjects selected for the study are as
follows:

1. Control group: In the control group, only those subjects
were selected who gave no history suggestive of hepatitis
or any major illness in the recent past and in whom
clinical examination did not reveal any abnormality relating
to any system. There were 22 male and 8 female subjects

with age ranging from 10 years to 60 years. Among the
subjects selected, healthy individuals, age and gender
matched for the patients, were included as controls. All
individuals of the control group co-operated voluntarily.

2. Experimental or Test group: In these groups’ 30 cases
of different types of hepatitis including viral, toxic,
alcoholic and autoimmune hepatitis was taken with prior
informed consent. There are 23 males and 7 females in the
experimental group. The cases were selected on the basis
of the following criteria:

(a) History and findings suggestive of hepatitis namely
fever, malaise, anorexia, nausea, vomiting, pain in the
right upper abdomen, high colored urine, jaundice,
tender hepatomegaly, etc.

(b) Biochemical evidence of damaged liver function with
serum total bilirubin level more than 1.2 mg/dl.

(c) It was also ensured that the patients did not have
other diseases such as diabetes mellitus,
cardiovascular diseases, hypertension, kidney disease,
etc.

The following investigations were done in each of the
cases:
1) Serum adenosine deaminase estimated by

MICROXPRESS ADA- MTB kit dependent on Giusti
method.5

2) Liver function profile:
i) Total serum bilirubin estimated by Modified

Jendrassik and Grof’s method.6

ii) Total protein measured by Biuret method.7, 8

iii) Albumin estimated by Bromocresol green method.9
iv) Serum alanine aminotransferase (ALT or SGPT)

estimated by Modified International Federation
of Clinical Chemistry (IFCC) method.10

v) Serum aspartate aminotransferase (AST or SGOT)
determined by IFCC method.10, 11

RESULTS AND OBSERVATION

Age and sex distribution of subjects: In the control group,
the age of the subjects ranged from 10 to 60 years, with
a mean of 34.6 years and a standard deviation of 11.69.
The majority of them belonged to third decade
constituting 33.3% of the total. Out of a total of 30 controls
22 were male (73.4%) and 8 were female (26.6%). The age
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of the patients ranged from 10 years to 60 years, with a
mean of 34.7 years and a standard deviation of 10.9. The
peak incidence of the disease was observed in the age
group of 20 to 29 years (36.7%) followed by 30 to 39
years (26.7%) and 40 to 49 years (23.3%). Out of a total
of 30 cases 23 were male (76.7%) and 7 were female
(23.3%).

Table 1 Age and sex wise distribution of subjects
Variables            Group

             Control            Test
Number Percentage Number Percentage
of cases of cases

Age 10–19 2 6.7 1 3.3
in 20–29 10 33.3 11 36.7
years 30–39 8 26.7 8 26.7

40–49 6 20 7 23.3
50–60 4 13.3 3 10

Sex Male 22 73.4 23 76.7
Female 8 26.6 7 23.3

Etiology of hepatitis: Maximum of the hepatitis cases are
of viral origin with a percentage of 63.3%. Majority of the
viral hepatitis cases have hepatitis A with a percentage
of 47.4 %.

Serum adenosine deaminase activity in hepatitis:
Figure 1 shows that majority of the patients with hepatitis
were having ADA more than 80 U/L. Very few cases were
having ADA below 60 U/L. Moderate number of cases
were having ADA in between 60 to 80 U/L.

Table 2 Results of estimated serum adenosine
deaminase under different conditions in control and

experimental groups with their mean values and
statistical parameters

      Control group (A) Experimental group
Serial ADA Serial ADA Serial ADA Serial ADA

No. (U/L)  No  (U/L)  No  (U/L)  No  (U/L)
1 22 16 23 1 46 16 85
2 15 17 25 2 56 17 72
3 21 18 24 3 121 18 64
4 25 19 25 4 61 19 101
5 22 20 22 5 57 20 92
6 17 21 16 6 42 21 60
7 22 22 28 7 88 22 76
8 18 23 24 8 81 23 110
9 20 24 27 9 55 24 63
10 21 25 25 10 66 25 76
11 17 26 26 11 74 26 64
12 19 27 23 12 52 27 98
13 21 28 13 13 82 28 77
14 17 29 19 14 71 29 61
15 22 30 20 15 69 30 77

STATISTICAL PARAMETERS
N 30 30
SUM 639 2198
MEAN 21.3 73.3
SD 3.69 18.33
SEM 0.67 3.35
CV 17.13 25.03
Range 13 – 28 42 – 121
Min 13 42
Max 28 121
‘t’ Degree of ‘t’ ‘p’
between freedom
A and B 58 -15.23 <0.001

Table 2 shows that the serum ADA values in the test
group have been significantly increased with a mean +SD
of  73.3+18.33 U/L in comparison to the control group
with mean +SD of 21.3+3.69 U/L. The‘t’ value is -15.23
and the ‘P’ value is <0.001.

Liver function test in hepatitis:
The mean serum total bilirubin level is more in test group
(9.1 mg/dl) than that in control group (0.77 mg/dl). Mean
serum AST level is more in the test group (544.6 U/L)
than that in the control group (29.9 U/L). Mean serum
ALT level is more in the test group (751.2 U/L) than that
in the control group (33.6 U/L). Mean serum total protein
level is decreased in the test group (6.42 g/dl) than that
in the control group (7.29 g/dl). Mean serum albumin

Figure 1 Percentage distribution of ADA in hepatitis

Bora Keshab, Das DipaliISSN 2394–806X

38

 

0

6.67

16.67

23.33 23.33

30

0

5

10

15

20

25

30

Pe
rc

en
ta

ge

Below 40 41 - 50 51 - 60 61 - 70 71 - 80 Above 80

ADA level in U/L



level in the test group (3.42 g/dl) is decreased than that
in the control group (4.44 g/dl).

CORRELATION STUDIES

a) Correlation between total bilirubin and ADA in hepatitis:

Negative correlation have been found between ADA and
albumin in hepatitis with correlation coefficient r= - 0.2539
and P>0.1, i.e., not significant. Similarly, there is no
correlation between ADA and total protein in hepatitis
with correlation coefficient r = 0.09198 and P>0.1, i.e., not
significant.

DISCUSSION

This study shows that, serum adenosine deaminase
activity in hepatitis patients have a significantly higher
value compared to the control subjects (p<0.001). The
control group comprising of 30 individuals have a mean
serum adenosine deaminase activity of 21.3+3.69. The
test group consisting the same number of cases has a
mean serum adenosine deaminase activity of 73.3+18.33
with a significance of P<0.001 against 58 degrees of
freedom. So, the high values found in hepatitis against
control group are statistically highly significant. This
means that hepatitis patients have higher values of serum
ADA against normal healthy individual. Kalkan A et al,
199912 in the study ‘Adenosine Deaminase and Guanosine
Deaminase Activities in Sera of Patients with Viral
Hepatitis’ stated that increase in serum ADA activities in
hepatitis forms may be dependent on and reflect the
increase in phagocytic activity of macrophages and
maturation of T-lymphocytes, and may be valuable in
monitoring in viral hepatitis cases. According to
Kobayashi F et al, 19934 ADA activities are raised also in
alcoholic hepatitis. Although in toxic and alcoholic
hepatitis, there is no macrophage activity or lymphocyte
proliferation, the raised serum ADA activity may be due
to ADA1 isoenzyme which is because of the hepatocyte
damage as described by Kurata N et al13. The result
obtained matches with the results found by various
authors like Takahashi M et al 198414, Wang J L et al
198615, Kaya S et al 200716, Vasudha K C et al 200617,
Pratibha K et al 200418, etc.

Very highly significant differences in the liver function
tests between the normal control and the test group
with hepatitis shows that the levels of the liver function
tests are significantly affected by the hepatocyte status
under hepatitis and establishes the reliability for their
comparative analysis with the secondary variable
adenosine deaminase. In the present study, positive
correlation was detected between the levels of ADA
and those of ALT, AST and total bilirubin in hepatitis
cases.

Figure 2 shows that there is positive correlation between
ADA and total bilirubin in hepatitis with correlation
coefficient r = 0.4533 which is significant with P=0.0119
i.e <0.05

b) Correlation between AST and ADA in hepatitis:

Figure 3 shows that there is positive correlation between
ADA and AST in hepatitis with correlation coefficient
r=0.4563 which is significant with P=0.0113 i.e <0.05

c) Correlation between ALT and ADA in hepatitis:

Figure 4 shows that there is positive correlation between
ADA and ALT in hepatitis with correlation coefficient
r=0.4104 which is significant with P=0.0243, i.e. <0.05
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CONCLUSION

From this small study, it can be concluded that serum
ADA activity in hepatitis is significantly raised than that
in the normal healthy persons. The serum ADA activity
is increased with increasing levels of serum transaminases
and total bilirubin levels.

To increase both the sensitivity and the specificity of
laboratory tests in the detection of liver disease, it is best
to use them as a battery. Testing for serum adenosine
deaminase level in hepatitis gives us an idea about the
mononuclear cell infiltration and lymphocytic proliferation
that occurs in hepatitis along with hepatocyte damage.
Inclusion of this test to identify the inflammatory reactions
occurring in hepatitis will help in monitoring the clinical
status of the hepatitis patient and hence the prognosis.

Acknowledgement: I am indebted to Dr. Putul Mahanta
Sir for his valuable advice in miscellaneous aspects.

Ethical clearance: Taken

Source of funding: Nil

Conflict of interest: Nil

REFERENCES

1. Fox IH, Kelley WN. The role of adenosine and 22 -
deoxyadenosine in mammalian cells. Annu Rev Biochem
1978;47:655-686.

2. Galanti B, Giusti G. Metodo colorimetrico diretto per la
determinazione delle attivita adenosina deaminasie 5- AMP
deaminasi del siero. Boll. Soc Ital biol Sper 1966;42:1316.

3. Piras MA, Gakis C, Budroni M, Adreoni G. Immunological
studies in Mediterranean Spotted fever. Lancet
1982;1(8283):1249.

4. Kobayashi F, Ikeda T, Marumo F, Sato C. Adenosine
deaminase isoenzymes in liver disease. Am J Gastroenterol
1993;88:266-271.

5. Giusti G, Galanti B. Adenosine deaminase. In: Bergmeyer
HU,ed. Methods of Enzymatic Analysis. New York,
Academic Press. 1974;1092–1099.

6. Jendrassik L,  Grof P. Colorimetric Method of

Determination of bilirubin. Biochem Z. 1938;297:81-82.

7. Gornall AG, Bardawill CJ, David MM. Determination of
serum proteins by means of the biuret reaction. J Biol
Chem 1949 Feb;177(2):751-66.

8. Doumas BT. Standards for total serum protein assays–a
collaborative study. Clin Chem 1975;21:1159–1166.

9. Doumas BT, Watson WA, Biggs HG. Albumin standards
and the measurement of serum albumin with bromocresol
green. Clin Chim Acta 1971 Jan;31(1):87-96.

10. Bergmeyer HU, Bowers GN Jr, horder M, Moss DW.
Provisional recommendations on IFCC methods for the
measurement of catalytic concentrations of enzymes. Part
2. IFCC method for aspartate aminotransferase. Clin Chim
Acta 1976 Jul 15;70(2):19-29.

11. Young DS. Principles and technique 409 New York, Harper
and Row 728 (1974). Clin Chem 1975;21(5):304.

12. Kalkan A, Bulut V, Erel O, Avci S, Bingol NK. Adenosine
deaminase and guanosine deaminase activities in sera of
patients with viral hepatitis. Mem Inst Oswaldo Cruz.
1999 May-Jun;94(3):383-6.

13. Kurata N, M Nihara, K Matsubayashi, K Kase, M
Haneda. Activities and isozymes of adenosine deaminase
and lactate dehydrogenase in tuberculous effusion with
special reference to Mycobacterium Tuberculosis. L.
Rinsho. Byori 1992;40:670-672.

14. Takahashi M, Arai, Ohashi T, Wakayama Y, Satsuta K,
Yunoki H. Studies on the serum adenosine deaminase
activity test in patients with hepatitis. Nippon Ika Diagaku
Zasshi 1984;51(6):768-771.

15. Wang JL, Yuan SY, Shao JF. Determination of serum
adenosine deaminase : its diagnostic value in jaundice and
liver fibrosis. Zhonghua Nei Ke Za Zhi 1986 Feb;25(2):79-
81,126.

16. Kaya S, Cetin ES, Aridogan BC, Arikan S, Demirci M.
Adenosine deaminase activity in serum of patients with
hepatitis - a useful tool in monitoring clinical status. J
Microbiol Immunol Infect 2007;40(4):288-92.

17. Vasudha KC, Nirmal Kumar A, Venkatesh T. Studies on
the age dependent changes in serum adenosine deaminase
activity and its changes in hepatitis. Indian J Clin Biochem
2006;21(1):116-120.

18. Pratibha K, Anand U, Agarwal R. Serum adenosine
deaminase, 52  nucleotidase and malondialdehyde in acute
infective hepatitis. Indian J Clin Biochem 2004;19(2):128-
131.

Bora Keshab, Das DipaliISSN 2394–806X

40


