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ABSTRACT 

Measurement of adenosine deaminase (ADA) activity in various biological fluids is useful for the diagnosis 

of tuberculosis .It is a rapid and noninvasive test unlike the other routine tests used for the diagnosis of 

tuberculosis especially extra pulmonary tuberculosis. The time limit at which the analysis is done after the 

sample collection is crucial because the activity of the enzyme can decline with time at ambient 

temperature. The purpose of the present study is to identify, test, and determine the influence of storage 

time in the determination of serum adenosine deaminase activity and optimize the time at which the activity 

of ADA is best, consequently eliminating the error that can occur on delayed testing.. Serum samples 

collected from 20 healthy individuals both male and females in the age group of 20-60 years was used for 

the study Serum samples were analyzed on the same day of collection and then stored at -20
0
C and the 

analysis was  done on the following days 3,7,10,28.  ADA analysis was done by the colorimetric procedure 

of Guisti and Galanti employing reagents optimized by Kaplan. All chemicals employed as stabilizing 

agents were of reagent grade. Results showed significant decline in the enzyme activity as the number of 

days on storage increases even though it is stored at -20
0
C. The study shows that on storage without any 

additives there is a significant decline of the enzyme activity and it is advisable to do the analysis on the 

same day of sample collection.     

Keywords:   ADA – Adenosine Deaminase, storage, day, enzyme, activity. 

 

INTRODUCTION 

Measurements of enzymes are used in medicine in 

two major ways: enzymes are measured in serum 

and other bodily fluids to detect injury to a tissue 

that makes the enzyme. Enzymes are also 

measured, often within a tissue, to identify 

abnormalities or absence of the enzyme, which 

may cause disease. Many of the clinically useful 

markers of cellular damage are enzymes. For a 

substance to serve as a biochemical marker of 

damage to a specific or tissue, it must arise 

predominantly from the organ or tissue of interest. 

The timing of the enzymes diagnostic window is 

another important aspect to be considered when 
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these markers are used to evaluate acute injuries. 
1 

In vitro, during storage, the amount of a blood 

constituent in the specimen may change as a result 

of various processes. These changes occur, though 

to varying degree, at ambient temperature and 

during refrigeration or freezing.
2
 

Adenosine Deaminase (ADA), an enzyme which 

is produced by T lymphocytes during cellular  

immune response and   also plays a role in the 

maturation of T lymphocytes is found to be  useful 

in diagnosis of tuberculosis. Several studies have 

demonstrated the use of ADA in the diagnosis of 

tuberculosis in fluids including serum, meningeal, 

pleural, peritoneal and pericardial. The immune 

cellular response which occurs in the body against 

mycobacterium tuberculosis, suggests the possible 

role of ADA in the diagnosis of mycobacterium 

tuberculosis. Confirmation of tuberculosis is 

difficult and slow due to the need for histological 

confirmation of caseous granulomas or 

bacteriological confirmation by acid-fast smears 

or mycobacterial cultures. So a quick, non-

invasive test like ADA is very useful in the early   

diagnosis of tuberculosis especially. Extra 

pulmonary tuberculosis. 
3,4,5,6

 

Although measurement of ADA is simple, 

controversies exist regarding potential errors 

caused by time elapsed between sample collection 

and analysis as the levels of this enzyme decline 

with time. As it is necessary to get an accurate 

report eliminating all the possible pre-analytical 

errors, it is essential to determine the optimum 

time limit for ADA analysis after sample 

collection and also to understand the possible 

changes that can occur on storage at –20
0
C at 

particular intervals. 

The objective of this study is to evaluate the 

influence of time in the determination of ADA in 

serum samples stored at – 20
0
C and to identify, 

and optimize the time at which the activity of 

ADA or the diagnosis of ADA is best, 

consequently eliminating the error that can occur 

on delayed testing. In this study, the enzyme 

activity of Adenosine Deaminase was measured 

immediately on the same day of sample collection  

and stored at -20
0
C and estimated  on the  

following days: Day – 3 (3
rd

 day)Day – 7 (7
th

 day) 

Day – 10 (10
th

 day)Day – 28 (28
th

 day) 

 

MATERIAL & METHODS 

The study was conducted in tertiary care center in 

Bangalore, Karnataka. Twenty apparently healthy 

males and females aged between 20 – 50years 

who don’t have the history of alcoholism and 

cigarette smoking and a past history of acute or 

chronic illness were selected for this study. Blood 

samples were collected from the subjects in sitting 

posture from the median cubital vein in a plain 

glass tube.  Blood samples were left undisturbed 

for 30 minutes. Following which were they 

centrifuged for 5 minutes and the serum was 

separated. The separated serum was made into 5 

aliquots of each sample and was stored at -20
0
C 

until the day of analysis. ADA analysis was done 

by the colorimetric procedure of Guisti 

andGalanti
7
 employing reagents optimized by 

Kaplan.
8
 All chemicals employed as stabilizing 

agents were of reagent grade. The analysis was 

done in all 5 aliquots of each sample on 5 different 

days. 

 

STATISTICAL METHODS 

Descriptive statistical analysis has been carried 

out in the present study. Results on continuous 

measurements are presented on Mean  SD (Min-

Max) and results on categorical measurements are 

presented in Number (%). Significance is assessed 

at 5 % level of significance.  Student t test (two 

tailed, dependent) has been used to find the 

significance of study parameters on continuous 

scale within each group. The significance was 

assessed as follows. Suggestive significance (P 

value: 0.05<P<0.10);  Moderately significant  ( P 

value: 0.01<P  0.05);S trongly significant (P 

value: P0.01).Statistical software: SPSS 16 used 

for  this study . 
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RESULTS 

Table 1: Mean Levels of Adenosine Deaminase 

Activity  

at Day 1, Day 3, day 7, Day 10  and Day 28 

Study period ADA 

Day Range Mean  SD 

Day 1 7.0-14.50 10.531.96 

   

Day 3 6.90-14.10 9.912.04 

   

Day 7 6.40-14.00 9.502.11 

   

Day 10 6.30-13.90 9.061.97 

Day 28 5.60-12.80 8.401.95 

   

 

Figure 1: Mean Levels of  Adenosine  Deaminase 

Activity 

at Day 1, Day 3, day 7 , Day 10  and Day 28 

 
 

Table 2: Mean difference of ADA and 

significance 

DISCUSSION 

The values obtained in the study, such as the  

mean difference of ADA activity   on various days 

and its  significance, clearly indicates that there is 

a decline of the enzyme activity on storage at -

20
0
C.  This is against some studies which showed 

that there is no decline in enzyme activity with 

storage at -20
0
C 

9,10
. In the present study serum 

samples were used without any addition of 

preservatives or enzyme stabilizing agents. It is 

clearly evident that on storage without any 

additives there is a decline of the enzyme activity. 

The results of the present study shows that it is 

always better to be analyze the sample for ADA 

activity on the same day of sample collection for 

an accurate report. There can be various factors 

that influence the decline of the ADA activity on 

storage at -20
0
C. One may be the effect of 

freezing on storage and thawing for the analysis.  

During storage, the amount of a blood constituent 

in the specimen may change as a result of various 

processes, including adsorption to glass or plastic 

tubes, protein denaturation, evaporation of volatile 

compounds. These changes occur, though to 

varying degree, at ambient temperature and during 

refrigeration or freezing 
2 

  Freezing often causes 

denaturation due to the stress and pH variation 

caused by ice-crystal formation.
  
            

In conclusion, any delay in the sample processing 

can alter the enzyme activity in the serum samples 

which is being stored without any addition of 

preservatives and additives. So the samples that 

are collected for the analysis of ADA activity 

needs to estimated on the same day without delay.  
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