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ABSTRACT: Objective: The study was designed to determine changes in liver and kidney function parameters 

associated with hepatitis B infection among patients attending Nigerian Air Force Hospital (NAFH) Ikeja, Lagos, 

Nigeria. Methodology: The study made use of forty subjects (aged 35-50) divided into four groups of ten each (A-

male non-hepatitis, B-female non-hepatitis, C-male hepatitis, D-female hepatitis). Serum samples were collected 

from the hepatitis patients and analyzed for some liver and kidney function parameters in comparism with their non-

hepatitis counterparts. Results: There was significant increase in activities of serum enzymes -Alkaline phosphatase 

(ALP), Alanine aminotransferase (ALT) and Aspartate aminotransferase (AST) in male and female hepatitis patients 

compared with their non-hepatitis counterpart. Serum level of total protein was significantly reduced while total 

bilirubin was significantly elevated in hepatitis patients compared with the control. Measurement of kidney function 

biomarkers in the serum of hepatitis B infected patients showed elevated concentrations of urea, creatinine and uric 
acid while serum electrolytes (Na+, K+ and Cl-) were significantly reduced compared with the control. Conclusion: 

This results indicate that hepatitis B virus infection caused significant disruption of metabolic functions in the liver 

and kidney of the patients. This research is a further confirmation that other organ such as the kidney are negatively 

affected in hepatitis infection aside from the liver which is the principal target.   
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INTRODUCTION 

The prevalence of diseases associated with liver and 

kidney damage is on the increase across the globe 

with limited treatment options thereby causing major 
health complications and burden on the population 

(1, 2). A recent data suggests that more than 0.2% of 

the adult population of the world suffer either liver or 

kidney diseases due to increasing incidence of their 

risk factors including hepatitis (3, 4). 

 

Hepatitis is a medical condition caused by 

inflammation of the liver and characterized by the 

presence of inflammatory cells in the tissue (5). 

Hepatitis virus is the most common cause of the 

condition globally (6). Hepatitis can also be caused 

by other microbial infections, alcohol, certain 
medications, industrial solvents and autoimmune 

diseases (7, 8). Hepatitis B virus (HBV) lives in the 

blood and other body fluids. HBV primarily 

interferes with the functions of the liver by 

replicating in liver cells, known as hepatocytes (9). 

HBV is transmitted from person to person through 

unprotected sexual intercourse with an infected 

person or through sharing of infected needles or other 

sharp instruments that break the skin (10). Babies 

born to an infected mother have a 90 to 95% chance 
of contracting HBV during childbirth (11). Although 

the primary organ affected by hepatitis is the liver, a 

number of epidemiological studies have recently 

shown a strong link between severity of liver disease 

with decreased kidney function (12). 

 

An extensive review of scientific literature reveals 

that there is no sufficient data on the status of liver 

and kidney function in hepatitis patient in Western 

Nigeria. There is need to carry out biochemical 

analysis to investigate the extent of liver and kidney 

damage caused by hepatitis B infection. This research 
serves to measure and compare liver and kidney 

function parameters in hepatitis B outpatients 

attending NAFH Ikeja, Lagos, Nigeria with their non-

hepatitis counterpart. This will serve as a case study 

and results obtained in this research can be applicable 

to other parts of Western Nigeria.  

http://www.ijsciences.com/pub/issue/2017-04/
http://en.wikipedia.org/wiki/Hepatocytes
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MATERIALS AND METHODS 

Materials 

Laboratory equipment used includes high-speed 

centrifuge (Xiangyi® Centrifuge Instrument Co. Ltd. 

Model: TG16-W), automatic multiparameter blood 

analyzer (Selectra pro and COBAS 311), micro 
pipette, assay kits (ALP, ALT, AST, total protein, 

bilirubin, urea, creatinine, uric acid, Na+, K+ and Cl-) 

were obtained from Quimica Clinical Applicada 

(QCA), Amposta, Spain. 

 

Study Population 

Patients with clinically diagnosed hepatitis B 

infection (tested positive for HBsAg) at the Medical 

Laboratory of NAFH, Ikeja, Lagos were used for the 

study. The study made use of forty subjects (aged 35-

50) divided in to four groups of ten each (A-male 

non-hepatitis, B-female non-hepatitis, C-male 
hepatitis, D-female hepatitis). Serum samples of the 

hepatitis B patients were analyzed and compared with 

non-hepatitis patients. The research was carried out 

with informed consent of all subjects concerned. 

Identity of each subject was treated with utmost 

secrecy to ensure confidentiality. The study was 

conducted following approval by the Health Research 

Ethical Committee of Osun State University, Osogbo. 

 

Collection of Blood and Preparation of Serum 

Blood samples were collected from the subjects into 
plain bottles and allowed to clot. Clotted blood was 

centrifuged at 4000 rpm for 10 minutes at 4°C using 

a high-speed centrifuge (Xiangyi® Centrifuge 

Instrument Co., Ltd, Model: TG16-W) to obtain the 

serum.  

 

Biochemical Measurement 

An automatic multiparameter blood analyzer 

(Selectra pro and COBAS 311) was used for the 

serum determinations. The principle of operation of 

the apparatus is based on dry chemical technology 

and colorimetric reaction. 5ml of the serum was 

pipetted into the micro titer which was then placed in 

the blood analyzer and allowed to read automatically. 

The serum was analyzed for total protein, total 
bilirubin, urea, creatinine, uric acid, electrolytes (Na+, 

K+, Cl-) and serum enzymes (ALP, ALT, AST).  

 

Statistical Analysis 

Statistical analysis was done using the SPSS program 

version 13.0.1 (SPSS Inc., Chicago, IL, USA). Data 

obtained was expressed as mean ± SD and Values of 

p<0.05 were taken as statistically significant. 

 

RESULTS 

The effects of hepatitis B virus infection on liver 

function parameters in infected patients compared 
with their non-hepatitis counterpart are shown in 

Table 1. There was significant elevation (p<0.05) in 

the serum levels of liver marker enzymes (ALP, ALT 

and AST) compared with the control. Serum 

concentration of total protein was significantly 

reduced while total bilirubin was also elevated in 

patients infected with hepatitis compared with non-

hepatitis. Kidney function biomarkers in hepatitis B 

infected and non-infected patients are shown in Table 

2. There was significant elevation (p<0.05) in serum 

concentrations of urea, creatinine and uric acid in 
hepatitis patients compared with the control. Serum 

Na+, K+ and Cl- in hepatitis subjects were 

significantly reduced compared with their non-

hepatitis counterpart as can be seen in Table 2. There 

was no significant difference between male and 

female hepatitis as well as between male and female 

non-hepatitis patients in all parameters measured.  

 

Table 1: Liver function parameters in hepatitis B infected and non-infected patients obtained at NAFH, Ikeja Lagos. 

 

Group Male 

Non-hepatitis 

Female 

Non-hepatitis 

Male Hepatitis Female Hepatitis 

ALP (IU/L) 126.80±8.87a
 131.00±7.85a 164.00±7.62b

 170.20±9.94b
 

ALT (IU/L) 28.60±3.17a
 27.20±2.62a

 44.60±4.31b
 41.00±5.29b

 

AST (IU/L) 30.60±2.28a
 32.20±3.98a

 48.80±4.59b
 47.60±4.58b

 

Total Protein (g/dL) 7.89±0.61a
 7.43±0.52a

 4.36±0.24b
 4.75±0.43b

 

Total Bilirubin (mg/dL) 1.25±0.05a
 1.23±0.04a

 1.95±0.08b
 1.97±0.07b

 

Values are expressed as mean ± SD; n = 10. Values with different alphabetical superscript along a row are 

significantly different at p<0.05. 
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Table 2: Kidney function parameters in hepatitis B infected and non-infected patients obtained at NAFH, Ikeja 

Lagos.  

 

Group Male 

Non-hepatitis 

Female 

Non-hepatitis 

Male Hepatitis Female Hepatitis 

Urea (mmol/L) 2.67±0.08a
 2.83±0.06a 5.64±0.15b

 5.70±0.13b
 

Creatinine (mg/dL) 1.08±0.06a
 1.05±0.04a

 1.98±0.22b
 1.86±0.19b

 

Uric Acid (mmol/L) 0.46±0.02a
 0.41±0.04a

 0.86±0.08b
 0.78±0.09b

 

Na+ (mmol/L) 142.76±9.41a
 139.87±8.22a

 102.64±5.30b
 108.51±4.72b

 

K+ (mmol/L) 4.87±0.36a
 4.69±0.41a

 2.88±0.24b
 2.92±0.21b

 

Cl- (mmol/L) 101.60±7.33a
 102.64±6.93a

 88.96±5.66b
 86.54±6.32b

 

Values are expressed as mean ± SD; n = 10. Values with different alphabetical superscript along a row are 

significantly different at p<0.05. 

 

DISCUSSION 
Results obtained in this study showed significant 

elevation of liver marker enzymes (ALP, ALT and 

AST) in male and female hepatitis patients compared 

with their non-hepatitis counterparts. This is a clear 

indication of disruption of liver function induced by 

hepatitis B infection. Measurement of activities of 
marker enzymes in the serum plays a significant role 

in clinical diagnosis (13, 14). The elevation of these 

enzymes probably arose due to damage of the liver 

by hepatitis B virus thereby resulting in the release of 

the enzymes into the blood stream (15). The detailed 

mechanism by which enzymes are released from the 

cytosol and mitochondria of hepatocytes into the 

blood stream is not completely known. Clinical 

observations and experimental studies have shown 

that subtle membrane changes are sufficient to allow 

passage of enzymes to the intracellular space (16). A 
very large concentration gradient between the 

hepatocyte and the sinusoidal space usually exists for 

enzymes. Cell damage increases membrane 

permeability, causing cytosolic iso-enzymes to spill 

into the sinusoids and from there into the peripheral 

blood (17).  

 

ALP is present in all human tissues but is particularly 

concentrated in the liver, bile duct, kidney and bone 

(18). ALT and AST are associated with 

liver parenchymal cells and are commonly measured 
clinically as biomarkers for liver health (19). The 

enzymes are of major importance in assessing and 

monitoring liver cytolytic hepatitis (20). 

 

The significant reduction in total protein and 

elevation of serum total bilirubin in hepatitis B 

infected patients compared to the control is an 

indication of liver function disruption. Proteins are 

the building blocks of all cells and body tissues and 

they are synthesized in the liver. They help to balance 

the osmotic pressure of the blood and tissue. It may 

be concluded that hepatitis B infection has 
suppressed protein synthesis in the patients. Effective 

functioning of the liver leads to accurate ability of the 

liver to synthesize protein accurately. This 

mechanism is however impaired when liver function 

is disrupted (21). Serum total protein is also reduced 

in chronic infection, adrenal cortical hypofunction, 

hypersensitivity states, dehydration, respiratory 

distress, hemolysis and leukemia. Elevated serum 

bilirubin has been associated with hepatocellular 
damage, hepatic biliary tract obstruction and neonatal 

jaundice (22). Increased serum bilirubin level also 

indicates increased red blood cell haemolysis (23). 

Research has shown that bilirubin has a physiologic 

role as a cellular antioxidant (24).  

 

The significant elevation of serum urea, creatinine 

and uric acid as well as reduction in serum 

electrolytes (Na+, K+, Cl-) in hepatitis B patients 

compared with non-hepatitis is an indication of 

kidney dysfunction in infected patients. Urea, 
creatinine and uric acid are markers of kidney 

function. They are waste product of metabolism 

found in the liver and carried in blood to the kidney 

for excretion. Functional kidneys remove these 

metabolites out of the blood into the urine efficiently 

but they remain in the blood when the kidneys are not 

functional. The observed reduction in serum Na+, K+ 

and Cl- in hepatitis subjects might be a result of 

electrolyte loss which arises due to dehydration or a 

result of kidney dysfunction caused by hepatitis B 

(25). It has been reported that the sera of patients 
with chronic HBV infection could induce apoptosis 

in human proximal renal tubular epithelial cells (26). 

Furthermore, the induction of apoptosis correlated 

with the level of circulating serum factor(s) in HBV 

carriers which could alter renal tubular cell function 

(27). 

   

CONCLUSION 
Results obtained in this study clearly indicate that 

hepatitis B infection caused significant derangement 

of metabolic functions in the liver and kidney of 

patients at NAFH Hospital, Ikeja Lagos. This was 
characterized by alteration of liver and kidney 

biomarkers measured in the serum compared with 

http://www.ijsciences.com/
http://en.wikipedia.org/wiki/Liver
http://en.wikipedia.org/wiki/Bile_duct
http://en.wikipedia.org/wiki/Kidney
http://en.wikipedia.org/wiki/Bone
http://en.wikipedia.org/wiki/Parenchymal
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their non-hepatitis counterparts. This research 

confirms that other organ such as the kidney are 

negatively affected in hepatitis infection aside from 

the liver which is the principal target. There was no 

significant difference in values obtained for the two 

sexes both for hepatitis B infected and the non-
infected. Data obtained in this study will further 

assist Clinicians in the use of liver and kidney 

function biomarkers for the diagnosis of hepatitis B 

infection in Western Nigeria. 
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