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Introduction
Liver performs a multiple functions [1]. It is responsible for a wide 
range of vital functions including blood detoxification, purification, 
synthesis of plasma proteins, production of bile, and the metabolism 
of carbohydrates, fats and proteins [2]. Liver disease involves 
infectious, malignant and chronic aetiologies with overlapping 
symptoms [3]. There is no single biochemical test, which can detect 
the functions of liver [4]. Diagnosing different types of liver diseases 
clinically is a quite hectic process because patients have to undergo 
large numbers of independent laboratory tests [5].

The evaluation of the patient who has liver disease in order to arrive 
at a definitive diagnosis and management plan requires careful 
clinical assessment and the use of various investigations. The 
analysis of the information obtained also allows an assessment of 
severity of the disease and the prognosis for the patient [6]. 5’-
Nucleotidase (5’-ribonucleotide phosphohydrolase; EC 3.1.3.5; 5`-
NT), an intrinsic membrane glycoprotein present as an ectoenzyme 
in a wide variety of mammalian cells, catalyzes hydrolysis of 
5-nucleotides to their corresponding nucleosides [7,8]. 5`-NT was 
described in heart and skeletal muscle about 60 years ago [9]. Dixon 
and Purdon first observed that serum 5`-NT was clinically useful 
for differential diagnosis of hepatobiliary and osseous diseases; the 
enzyme activity being increased only in hepatobiliary diseases [10]. 
Raised levels of 5’-nucleotidase activity were found in patients with 
obstructive jaundice, parenchymal liver disease, hepatic metastases 
and bone disease. Moreover, 5’-nucleotidase is a precise marker 
of early hepatic primary or secondary tumors [11]. 5’-Nucleotidase 
was superior to alkaline phosphatase (ALP) as far as its sensitivity & 
specificity is concerned [12]. Increased 5`-NT in the serum of patients 
with normal ALP identified with high probability the presence of liver 
disease, confirming that any increase in 5`-NT activity that is more 
than marginal is highly specific for hepatobiliary disease, at least in 
patients with increased ALP [8].



In recent years 5`-NT is merely among routine examination of liver 
related disease. Present case-control study was conducted to find 
the comparative level of 5`-NT among patients with Viral Hepatitis, 
Alcoholic Liver disease and liver cirrhosis.

Materials and Methods 
Study Design: Perspective, case- control study. 

Study site: Gandhi Medical College, Hyderabad, India.

Selection of study subjects: In this study 60 male subjects (15 
healthy controls and 45 cases) included, aged between 30 -50 years 
were included. The cases were divided into three groups based 
on clinical and histopathological examination. Each case group 
consisted of 15 male age- matched subjects suffering from either 
viral hepatitis, alcoholic liver disease (more than 10 years.) or liver 
cirrhosis. All cases were the patients admitted to Gastroenterology 
unit in Gandhi Hospital, Secunderabad and Owaisi Hospital 
Hyderabad, India. Inclusion criteria for selection of healthy controls 
were apparently healthy without any history of alcohol intake, liver 
disease, any other chronic disease, recent illness and medication.

Ethical consideration: Ethical approval was obtained and the 
institutional guidelines were followed. 

Blood sample collection and laboratory analysis.
Blood sample (5ml) was collected in a plain vial in aseptic condition 
from each subject. Serum was separated after allowing the 
blood samples to clot at room temperature for 45 minutes and 
centrifugation was done at 3000 rpm for 10 minutes. The activity of 
5`-NT was assayed on haemolysis free sera.

Estimation of 5`-nucleotidase level by colorimetric method of 
Campbell (1962) [13,14] A 5`-NT hydrolyses nucleotides with 
phosphate group on carbon atom of ribose i.e. adenosine 5 
phosphate which hydrolyzed to adenosine and inorganic phosphate. 
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ABSTRACT
Introduction: The liver regulates many important metabolic 
functions. The 5’-nucleotidase activity is increased in obstructive 
jaundice, parenchymal liver disease, and hepatic metastases. 

Aim: This study was conducted to assess the serum levels of 
5’-nucleotidase on patients with viral hepatitis, alcoholic liver 
diseases and liver cirrhosis, moreover to make comparison to 
assess the degree of biliary involvement.

Materials and Methods: A total of 60 male subjects (15 healthy 
controls and 45 case subjects) were enrolled, aged between 30 
-50 years, each case group consisted of 15 male age-matched 
patients suffering with viral hepatitis, alcoholic liver disease 
(more than 10 years.) and liver cirrhosis.

Serum 5’-nucleotidase was analyzed as per the standard 
laboratory procedure.

Results: The 5’-nucleotidase levels were significantly raised 
in viral hepatitis, alcoholic liver disease and cirrhosis patients. 
The levels being 35.2±8.43, 29.87±3.94, and 24.07± 4.33 
respectively as compared to healthy control (11±3.42) U/L.

Conclusion: Serum 5’-nucleotidase levels showed elevations 
in mean value of three fold in viral hepatitis, 2.5 folds elevation 
in alcoholic liver disease and two fold in cirrhosis as compared 
of healthy control subjects.
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These nucleotide are hydrolyzed also by nonspecific phosphatase 
such as alkaline phosphatases. However, 5`-NT is inactivated by 
nickel, so that if the hydrolysis is carried out with and without added 
Nickel, the difference give the 5`-NT activity. Magnese ions are 
included as the activator.   

For the determination of 5 NT two test tubes were set up as 
follows:

A) Total activity: 0.2 mL of serum was taken, then 0.1 mL of 0.02M 
manganous sulfate and 1.5 mL of 40 mM, pH 7.5 barbitone buffer 
were added.

B) Non-specific ALP activity: 0.2 mL of serum was taken, then  
0.1 mL of 0.02 M manganous sulfate, 1.3 mL of 40 mM, pH 7.5 
barbitone buffer and 0.2 mL of 0.1M nickel chloride were added.

Test tubes warmed to 37 ºC, then 0.2 mL 10mM adenosine 5’-
phosphate were added to each test tube and kept for incubation at 
37ºC for 30 minutes. Then 2 mL of 10% trichloroacetic acid (TCA) 
were added, mixed well, allowed to stand and centrifuged to take 
2ml of supernatant. 

For the blank and standard 1 mL of water and 1 mL of the phosphate 
standard (stock solution containing 6 mmol/L) were taken further, to 
each 1 mL of TCA added. To all four tubes 3 mL Reagent C {2M, 
pH 4.0 acetate buffer, 0.5 mL of 5% ammonium molybdate and 0.5 
mL metol (2 g metol and 10g sodium sulfite in water made up to 
100 mL)} mixed, allowed to stand for 10 minutes and then read at 
680 nm.

Calculation
5`-NT activity in U/L= (A-B/STD)*0.0516/0.1*1000*1/30

Statistical Analysis
Statistical analysis was done using SPSS for Windows version 17.0. 
Results were expressed as (Mean ±SD). Comparison of variables 
between two groups performed with student t-test for continuous 
variables. The p-values < 0.05 were considered statistically 
significant.

Results
Serum 5`-NT levels were significantly raised in viral hepatitis, alcoholic 
liver disease and cirrhosis patients. The levels were 35.2±8.43, 

29.87 ±3.94, and 24.07± 4.33 respectively when compared to 
healthy controls (11.2±3.42) U/L.

The [Table/Fig-1] demonstrated significant differences (p<0.001) 
between the studied cases groups and each case group compared 
to the control group. The [Table/Fig-2] shows that the level of 5`. 
NT was the highest among the viral hepatitis group, followed by 
alcoholic group, and then between cases in liver cirrhosis group.

Discussion
The liver is the largest organ in the body and serves many vital 
functions such as remove damaged red blood cells from the 
blood in co-ordination with spleen, produces bile, clotting factors, 
stores vitamins, minerals, protein, fats and glucose from diet [15]. 
Disease of liver and biliary tract always calls for determination of 
liver enzymes as opposed to other parameters [16]. Since the 
liver performs a variety of functions so no single test is sufficient to 
provide complete estimate of its function [17].  Elevation of 5`-NT 
is reported in various disease [18]. The serum elevation of 5’-NT 
resembles that of ALP. However, 5’-NT elevations persist longer 
than ALP. Osteoblastic bone disease does not cause elevated levels 
of 5- nucleotidase. Thus, when serum ALP is increased the usual 
interpretation is that either cholestatic liver disease or osteoblastic 
bone disease is present. The determination of 5’-NT is useful to 
differentiate cholestatic liver disease from osteoblastic bone disease 
[19]. This makes 5’-NT more useful as compared to ALP for 
evaluation of obstructive biliary diseases. This advantage coupled 
with the fact that 5’-NT has shown a significant rise in anicteric 
biliary disease patients and ALP has not shown any such significant 
rise, shows the usefulness and superiority of this enzyme over ALP 
as a diagnostic tool in evaluation of such biliary disease patients 
[20]. It is measured as an indicator of liver damage resulting primarily 
from interference with the secretion of bile. The diagnostic value 
of 5’-NT has been shown to be superior to other liver enzymes, 
especially in liver metastasis. Raised levels of 5’-NT activities are 
found in 92% of patients with obstructive jaundice, 70% of patients 
with parenchymal liver disease and 81% of patients with hepatic 
metastasis [21]. The study result reflects that serum 5’-NT is raised 
in all case groups’ viral hepatitis, alcoholic liver disease and Liver 
cirrhosis in comparison of healthy controls [Table/Fig-2]. Subhani 
et al., found that serum 5’-NT levels were higher among alcoholic 
consumers than cirrhotic groups [14]. In another study Pratibha et 
al., observed higher levels of serum 5’-NT inacute infective hepatitis 
patients [22]. In our study we have found comparatively the serum 
5’-NT levels were highest in viral hepatitis than Alcoholic liver disease 
and Liver cirrhosis, moreover a significant differences was observed 
between alcoholic liver disease and liver cirrhosis groups. While 
Raghvendra et al., reported highest level among infective hepatitis 
patients than alcoholic hepatitis and liver cirrhosis, but there was no   
significant difference was observed between alcoholic hepatitis and 
liver cirrhosis patients [23]. One recent study reported higher level of 
serum 5’-NT in chronic hepatitis C than Alcoholic patients [24].

Limitation 
The small sample size, needed a more subjects and for longer 
period was limitation of the study.

Conclusion
Comparatively among the groups, highest value was observed 
among viral hepatitis than Alcoholic liver diseases than liver cirrhosis 
as compare to healthy control. Serum 5`-NT showed elevations 
in mean value of three fold in viral hepatitis, 2.5 folds elevation in 
alcoholic liver disease and two fold in cirrhosis. It is worth to estimate 
the serum 5’-NT, could be clinically useful for differential diagnosis of 
hepatobiliary diseases and its degree of involvement.

Conflict of interests: The authors declare that they have no 
conflict of interests.

[Table/Fig-1]: “5’-NT” in Controls, viral hepatitis, alcoholic liver disease and liver 
cirrhosis subjects.
p-value 1 comparing patients with viral hepatitis, alcoholic liver disease and liver 
cirrhosis to healthy controls.
p-value 2 comparing patients with alcoholic liver disease to liver cirrhosis and viral 
hepatitis.
p-value 3 comparing patients with liver cirrhosis to alcoholic liver disease.
*p<0.05 significant

Mean±SD p1 p2 p3

Control(n=15) 11.2±3.42

Viral 
hepatitis(n=15)

35.2±8.43 <0.001

Alcoholic liver 
disease(n=15)

29.87 ±3.94 <0.001 <0.001

Liver 
cirrhosis(n=15)

24.07± 4.33 <0.001 <0.001 <0.001

[Table/Fig-2]: Serum 5 nucleotidase levels in viral hepatitis, alcoholic liver disease 
and liver cirrhosis and healthy controls.



www.jcdr.net	 Mohd Azam Hyder et al., 5’-Nucleotidase Test in Various Liver Diseases

Journal of Clinical and Diagnostic Research. 2016 Feb, Vol-10(2): BC01-BC03 33

Acknowledgment
We are sincerely thankful to faculty and staff of Department of 
Biochemistry of Gandhi Medical College Hyderabad. Also, ever 
thankful to all participants.

References
	 Marsano LS, Mendez C, Hill D, Barve S, McClain CJ.  Diagnosis and Treatment [1]

of alcoholic liver disease and Its complications. Alcohol Research & Health. 
2003;279(3):248-56.

	 Nagato AC, Silva MAS, Trajano ETL, Alves JN, Bandeira ACB, Ferreira TA, et [2]
al. Quantitative and morphological analyses of different types of human liver. J 
Morphol Sci. 2011;28(4):275-79.

	 Singh K. Evaluation and interpretation of biomarkers of liver diseases. [3] Int J Res 
Health Sci. 2013;1(3):213-23.

	 Byass P. The global burden of liver disease: a challenge for methods and for [4]
public health. BMC Medicine. 2014;12:159. 

	 Kumar Y, Sahoo G. Prediction of different types of liver diseases using rule based [5]
classification model. Technology and Health Care archive. 2013;21(5):417-32.

	 Remeth JD, Satish BB, Kailas KM, Fransis JD. Assessment of hepatic function: [6]
a review. Int J Pharm Res Dev. 2009;1(1):1-16.

	 Chakraborti AS, Chowdhury PR, Das A, Mukherjee M. A comparative study of [7]
5'nucleotidase and alkaline phosphatase in human placenta during development. 
J Biosci.  1980;2(3):171-9.

	[8] Pagani F, Panteghini M. 5-Nucleotidase in the detection of increased activity of the 
liver form of alkaline phosphatase in serum. Clin Chem. 2001;47(11):2046-48.

	 Reis MJ. Nucleotidase and its relation to the deamination of nucleotides in the [9]
heart and the muscles. Bull Soc Chim Biol. 1934;16:385–99. 

	 Dixon TF, Purdom M. Serum 5-nucleotidase. [10] J Clin Pathol.  1954;7(4):341–43. 
	 Gowda S, Desai PB, Hull V, Math AAK, Vernekar SN, Kulkarni SS. A review on [11]

laboratory liver function tests. The Pan African medical journal. 2009;3:17.

	 Batta A. Comparative study of serum 5' nucleotidase, alkaline phosphatase [12]
aminotransferases & bilirubin in alcoholic liver disease. Int J Biol Med Res. 
2011;2(1):439-42.

	 Campbell DM. Determination of 5´ Nucleotidase in blood serum. [13] Biochem J. 
1962;82:34.

	 Subhani TF, Nasar MA, Jarrari A, D’Souza V, Naseer MA, Shakeel F. 5’-[14]
nucleotidase, oxidative stress and antioxidant status in alcohol consumers and 
cirrhotic patient. Biochemia Medica. 2009;19(3):277-86. 

	 Bigoniya P, Singh CS, Shukla A. A comprehensive review of different liver [15]
toxicants used in experimental pharmacology. Int Jr of Pharm Sc and Drug 
Research. 2009;1(3):124-35.

	 McNamara E, Goldberg DM. serum enzymes and enzyme profiles in the diagnosis [16]
of liver and biliary disease. Ser diag dis.1985;3:165-86.

	 Thapa BR, Walia A. Liver function tests and their Interpretation. [17] Indian J Pediatric. 
2007;74(7):663-71.

	 Fukano M, Amano S, Hazama F, Hosoda S. 5'-Nucleotidase activities in sera and [18]
liver tissues of viral hepatitis patients. Gastroenterol Jpn. 1990;25(2):199-205.

	 Paul LW. Biochemical diagnosis of liver disease.[19]  Indian J Clin Bioch. 
1999;14(1):59-90.

	 Gill MPS. Comparative Study of Serum Gamma Glutamyltransferase,5’ [20]
Nucleotidase and Alkaline Phosphatase in Icteric and an-Icteric Biliary Disease 
Patients. The Intl med jr Malaysia. 2013;12(1):59-62.

	 Smith K, Varon HH, Race GJ, Paulson DL, Urschel HC, Mallams JT. Serum 5’-[21]
nucleotidase in patients with tumor in the liver. Cancer. 1996;19:1281-85.

	 Pratibha K, Anand U, Agarwal R. serum adenosine deaminase, 5’ nucleotidase [22]
and malondialdehyde in acute infective hepatitis. Indian Jr Clin Bioch. 
2004;19(2):128-31.

	 Raghavendra DS, Rao SB. studies on some serum enzyme levels in various liver [23]
diseases. Indian Jr Clin Bioch. 2000;15(1):48-51.

	 Subhani TF, Nasar MA, Gupta RP, Naseer MA. Oxidative stress, antioxidant [24]
status and 5’-nucleotidase activity in chronic hepatitis c and alcoholic patients. 
Jr  Biomed  Pharm Res. 2015;4(1):38-45.

		 PARTICULARS OF CONTRIBUTORS:
1.	 Associate Professor, Department of Biochemistry, College of Medicine, Jouf University, Kingdom of Saudi Arabia; Gandhi Medical College, Hyderabad, India.
2.	 Lecturer, Department of Medical Laboratories, College of Applied Medical Sciences, Qassim University, Buraidah 51452, Kingdom of Saudi Arabia.
3.	 Associate Professor, Department of Medical Laboratories, College of Applied Medical Sciences, Qassim University, Buraidah 51452, Kingdom of Saudi Arabia.

NAME, ADDRESS, E-MAIL ID OF THE CORRESPONDING AUTHOR:
Dr. Marghoob Hasan,  
Lecturer, Department of Medical Laboratories, College of Applied Medical Sciences
Qassim University, Buraidah 51452, Kingdom of Saudi Arabia.
E-mail : mhasanss11@gmail.com

Financial OR OTHER COMPETING INTERESTS: None.

Date of Submission: Dec 29, 2014
Date of Peer Review: Feb 21, 2015
 Date of Acceptance: Oct 30, 2015

Date of Publishing: Feb 01, 2016


