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Abstract 
Objective: Nnewi is a growing industrial town in Nigeria and the industries are sited very close to human habitation. Exposure to industrial 

effluents come with deleterious consequences. The purpose of this study was to investigate the liver function status of chickens exposed to 

these factory sites in Nnewi Nigeria.  

Materials and Methods: A total of twenty-nine (29) chicks were allowed to feed from the surrounding homeland of the factory until they 

aged between four (4) and five (5) months as adult birds (chickens) for the study. The chickens were sacrificed to obtain the blood for 

analyses. Five (5) ml of blood sample was collected from the heart into plain containers and the serum obtained was used for the estimation 

of biochemical parameters. Total protein (TP), albumin (ALB), total bilirubin (TB), direct bilirubin (DB), aspartate aminotransferase 

(AST), alanine aminotransferase (ALT), and alkaline phosphatase (ALP) were assayed using standard laboratory procedures. The data 

obtained was subjected to statistical analysis using Students t-test using Statistical Package for Social Sciences (SPSS) (version 16) 

software. Statistical significance was tested at p<0.05.  

Results: The mean serum TP, ALB, TB and DB levels as well as ALP activity in chickens reared around factory sites were not 

significantly different when compared with the control chickens (p>0.05), however, the mean serum activities of AST and ALT were 

significantly elevated in the factory exposed chickens than those of the control chicken (p<0.05).  

Conclusion: This study found a possible compromise between the liver enzymes and the factory environment which could result in poor 

growth of the chickens. It is recommended that factories be sited away from the reach of the chickens. 
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Introduction 
Industrialization of the modern world has been found to 

generate compounds which are deleterious to life especially 

to those who work in such industries. Nnewi is one of such 

growing industrial towns in South Eastern Nigeria and it is 

the second largest city in Anambra State. Several industries 

in Nnewi are manufacturing such products as motor car and 

motor cycle spare parts, electrical appliances, cooking 

utensils, lead acid batteries, plastics, lead ingots etc. Many 

of such industries are located near residential areas with the 

attendant poor enforcement of environmental laws
1
. One of 

the major effluents of some of these industries is ‘heavy 

metals’. Heavy metals are those components of the earth’s 

crust that cannot be degraded or destroyed. Heavy metals 

have relatively high density and may be toxic or poisonous 

even at low concentration
2,3

. They have atomic density 

greater than 4gmcm
-3

 with a specific gravity that is about 5 

times the specific gravity of water
4
. Heavy metals are 

among the contaminants in the environment and they can 

bio-accumulate. Bio-accumulation may result due to an 

increase in the concentration heavy metals within the 

environment over a long period of time
5
. Threatening levels 

of such metal pollutants have been detected in meat
6
, 

chickens
7,8

 and vegetables
9,10

 and soil
11

 around such sites.  

In Nigeria, the growing rate of industrialization is 

gradually leading to contamination and deterioration of the 

environment
12

. Heavy metal toxicity in the liver bring 

degenerative changes in enzymes of lipid peroxidation, 

glutathione, glutathione peroxidase, catalase, and 

superoxide dismutase - biomarkers of acute hepatic 

damage
13

. Industrial effluents have been known to 

compromise liver and kidney functions
14-16

 and chronic 

effects of copper can damage the liver and kidneys
17

. 

Previously, Okpogba et al.
18

 had earlier reported a 

significant reduction in serum bicarbonate level in chickens 

exposed to factory sites in Nnewi. Also, metals such as lead 

have been shown to be toxic to humans and animals by 

causing liver cells to enlarge leading to hyperplasia and 

initiating the formation of tumors in liver cells
19

. The intake 

of nickel in concentrations above the normal recommended 

reference range either in food or water have been reported to 

produce lung disease in dogs and rats and affects the 

stomach, blood, liver, kidneys and immune system in rats 

and mice, as well as their reproduction and development
20,21

. 

Therefore, this study assessed the liver function status of 

chickens (Gallus gallus domestica) exposed to factory sites 

in Nnewi, Anambra State, South Eastern Nigeria. 
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Table 1: Liver function status of the factory chickens (Gallus gallus domestica) 

Chickens TP (g/dl) ALB (g/dl) TB(      ) DB (      ) AST (U/L) ALT (U/L) ALP(U/L) 

Control 

(n=13) 

3.68±0.50 17.77±0.26 8.23±1.30 2.68±0.32 2.69±0.63 3.38±0.77 114.85±13

.22 

Factory 

(n=16) 

3.87±0.53 15.19±0.49 8.69±1.49 2.64±0.27 6.19±2.29 5.50±2.39 118.38±7.

34 

p-value 0.373 0.135 0.394 0.722 *0.000 *0.005 0.370 

t-value -0.905 1.540 -0.867 0.360 -4.742 -3.051 -0.911 

*Statistically significant at p<0.05; Results are Mean±SD. 

 

Materials and Methods 
Experimental Site 

This study was carried out around four factories including 

lead acid battery manufacturing factory, cable 

manufacturing factory, metal fabricating factory and metal 

forging factory, all located within Nnewi. 

 

Experimental Design, Research Procedure and 

Parameters Measured 

This is a cross-sectional study designed to assess the liver 

function status of chickens (Gallus gallus domestica) 

exposed to factory sites in Nnewi, Anambra State, South 

Eastern, Nigeria. A total of twenty-nine (29) chicks 

comprising of sixteen (16) chicks exposed to factory sites 

and thirteen (13) non-exposed chicks were grown to adult 

birds (chickens) for the study. The chicks in the exposed 

group were obtained from the surrounding households, 

about 250m, to these factories under study (lead acid battery 

manufacturing factory, cable manufacturing factory, metal 

fabricating factory and metal forging factory) while the 

chicks to serve as control were obtained in Elele. They were 

aged between four (4) and five (5) months. They were 

allowed to feed from the surrounding homeland until they 

were due for the experiment. Control chickens of the same 

age group were obtained from environments outside Nnewi. 

The chickens were sacrificed to obtain the blood for 

analyses.  

At the end of the study period that lasted eighteen (18) 

weeks, the (birds) chickens were each anaesthetized with 

ether soaked in absorbent cotton wool and kept in a 

dessicator with the lid firmly put in place to prevent 

evaporation. 5mls of blood sample was collected from the 

heart into plain containers for estimation of biochemical 

parameters (Total protein, albumin, total bilirubin (TB), 

direct bilirubin (DB), Aspartate aminotransferase, Alanine 

aminotransferase and Alkaline phosphatase). Serum total 

protein (TP) was determined according to the method of 

Gornall et al.
22

, Albumin (ALB) by using the method of 

Doumas and Watson
23

, Bilirubin was concentration was 

determined using the colorimetric method as described by 

Jendrassik and Grof,
24

 Aspartate aminotransferase activity 

(AST) and Alanine aminotransferase activity (ALT) were 

estimated according to the method of Reitman and Frankel
25

 

while Alkaline phosphatase activity (ALP) was assayed 

according to the method as described by Bessey et al
26

.  

 

 

 

 

 

Ethical Consideration 

Ethical approval for the research was obtained from Ethical 

Committee, Nnamdi Azikiwe University Teaching Hospital, 

Nnewi, Anambra State, Nigeria(NAUTH/CS/66/Vol.2/149). 

 

Statistical Analysis 

The data were presented as mean±SD and the mean values 

of the control and test group were compared by Student’s t-

test using Statistical package for social sciences (SPSS) 

(Version 16) software. Statistical significance was tested at 

P<0.05.  

 

Results 
Table 1 presents the liver function status of control and 

factory chickens. There was no significant difference 

between the mean serum TP, ALB, TB and DB levels of 

control and factory chickens although TP and TB levels of 

the factory chickens were higher while ALB and DB 

concentration were lower compared with the control 

(p>0.05).  

However, the mean serum AST and ALT activities 

were significantly elevated in the factory chickens than in 

control (p<0.05), but there was no significant difference 

between the mean serum ALP activity of the factory 

chickens and the control chickens (p>0.05). 

 

Discussion 
The results of the liver function status of the chickens reared 

around the factory sites have shown that the mean serum 

TP, ALB, TB and DB levels were not statistically 

significantly different when compared with the control 

chickens. This may imply that the synthetic role of the liver 

was not compromised. Increased protein concentration in 

the blood could be caused by among other things; 

dehydration and chronic infections while decreased plasma 

protein may be caused by insufficient protein in the diet and 

decreased albumin formation in the liver
27

. According to 

Nsirim
28

, serum proteins act as transport medium for 

bilirubin and hormones. 

In the present study, the liver enzymes AST and ALT 

were significantly higher in the factory chickens compared 

with the control. In a work reported by Yacoub and Gad
29

 

that assessed the accumulation of some heavy metals and 

biochemical alteration in muscles of the Oreochromis 

niloticus from the Nile River in Egypt, they reported a 

marked decrease in the muscle ALT and AST activities 

which they attributed to disturbance in the structure and 
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integrity of cell organelles like the endoplasmic reticulum 

and membrane transport system
30

 while Marie
31

 attributed 

reduction in AST and ALT to high accumulation of heavy 

metals in fish tissues. Similar reports by Rao
32

 and 

Mohamed and Gad
33

 showed reduced AST and ALT levels 

in fish exposed to various pollutants such as heavy metals. 

These results are in contrast with our findings.  

In this study, there was no significant difference 

between the mean serum ALP activity of the factory 

chickens and the control chickens. Organ congestion and 

biliary stasis can lead to loss of membrane enzymes such as 

ALP which is a marker enzyme for plasma membrane and 

endoplasmic reticulum.
34

 Therefore, this study revealed the 

harmful effects of industrial effluents on the liver and this 

poses serious public health implication for the general 

human population.  

 

Conclusion 
The results of the liver function status of the chickens reared 

around the factory sites have shown that the mean serum 

TP, ALB, TB and DB levels were not statistically 

significantly different when compared with the control 

chickens while the liver enzymes AST and ALT were 

significantly higher with no significant change in ALP 

activity. Therefore, this study revealed the harmful effects 

of industrial effluents on the liver and this poses serious 

public health implication for the general human population.  

 

Conflicts of Interest: None. 
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