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The hepatic assessment of aqueous and ethanolic extracts of 

Gnetum africanum root on male Wistar albino rats was evaluated. 

Alanine aminotransferase (ALT), aspartate aminotransferase 

(AST), alkaline phosphatase (ALP) and total bilirubin (TBL) were 

analyzed. Thirty-five (35) male adult rats were alienated into 7 

groups (5 rats in a group). The 1st group which served as the 

control were given 1ml of normal saline throughout, 250 mg/kg, 

500 mg/kg and 1000 mg/kg aqueous extracts were administered 

to the 2nd, 3rd and 4th groups respectively while the 5th, 6th and the 

7th groups were given 250 mg/kg, 500 mg/kg and 1000 mg/kg 

ethanolic extracts respectively by oral intubation for 14 days. The 

ALT and ALP activity of the groups were treated with the two 

extracts at 1000mg/kg and the results obtained indicated a 

significantly higher (p<0.05) activity than that of the control. 

There was no significant difference (p> 0.05) observed in the AST 

activities in all the treated groups when compared to the control 

except the groups administered with 500 mg/kg and 1000 mg/kg 

of ethanolic extracts which increased significantly (p<0.05). 

Histopathology results showed some partially necrotized liver. 

There was no proliferation of inflammatory cells in albino Wistar 

rats treated with both the aqueous and ethanolic extracts of G. 

africanum root. Acute administration of these extracts was 

observed to cause slight degenerative changes in liver histology of 

the rat which could be classified as mild toxicity; thus caution 

should be applied when using it as animal feed, food or 

therapeutically at medium and high concentrations. 
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INTRODUCTION 
 
The use of herbal medicine is fast growing though with 
some limitations like efficacy and side effect. It is 
therefore very necessary to determine in the herbal 
products, their effectiveness in diseases treatments. To 
ascertain the claim on the efficacy of these plants, a lot of 
basic information on their dietary, phytochemicals and 
botanical status is needed (Turner, 1965). A good 
number of herbal products exhibit some side effects just 
like their chemical alternatives (Talalay and Talalay, 
2001). Sometimes due to lack of some basic, preliminary 
information, adulteration, incorrect formulation of these 
herbs as well as their general metabolism usually result 
in to drug abuse which often maybe life threatening 
(Elvin-Lewis, 2001). A lot of active ingredient found in 
most frequently used drugs today originated from herbs 

 
 
based on the erroneous belief that they natural and have 
no adverse effect (Veale et al., 1992; Ram et al., 
1997).Scientific finding needs to be done on These 
herbals products need to be thoroughly investigated 
scientifically for their safety and efficacy before they can 
be certify safe medically (Vickers, 2007). In this study, the 
hepatic assessment of aqueous and ethanolic extracts of 
Gnetum africanum root on male wistar albino rat was 
evaluated. 
 
 
Liver 
 
Hepatocellular jaundice is caused by acute or chronic 
hepatitis, occurs when the liver is unable to metabolize  
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and transport bilirubin into the bile caused by liver cell 
damage (Finlayson et al., 1999). This leads to the 
elevation of serum total bilirubin as a result of the 
retention of direct bilirubin which also is excreted through 
the urine, causing an increased level in the urine, known 
as urobilinogen may also rise (Radostitis et al., 2000). 
 
 
Hepatotoxicity 
 
The liver is pivot in many chemical cleansing and 
transformation in the body. Most drug agents when 
abused or in cases of prolong treatment and 
administration of certain drugs even when taken within 
therapeutic ranges, may damage the liver (Roberts and 
Schilsky, 2008). Hepatotoxins; laboratories and industries 
chemical agents, natural chemicals and plant based 
medicines (Chau, 2008), can also induce hepatotoxicity. 
The liver, serving as a site for metabolism of foreign 
substances, absorption and systemic circulation render it 
not only the most essential organ for detoxification of 
foreign substances, but a major target of their toxicity as 
well (Chau, 2008). 
 
 
MATERIALS AND METHODS 
 
The root sample of Gnetum africanum was obtained from 
Imo state, Nigeria and acknowledged at the Botany 
Department University of Port Harcourt with voucher 
number UPH/005/1138. The samples were washed and 
air dried, milled to a fine homogenate. Thirty-five rats 
divided into seven groups of five rats per group were 
used. Group one, the control received 1ml normal saline, 
the 2

nd
, 3

rd
 and the 4

th
groups received 250 mg/kg, 

500mg/kg and 1000mg/kg body weight of aqueous 
extract respectively, while the 5

th
, 6

th
, and 7

th
 groups 

received 250 mg/kg, 500 mg/kg and 100 mg/kg ethanol 
extort respectively daily for 14 days. ALT was measured 
with the recommended technique of Jendrassik and Grof 
(Jendrassik, and Grof, 1938) through scrutinizing the 
intensity of pyruvate hydrazone generated by 2, 4-
dinitrophenylhydrazine. Colour intensity was calculated 
against the blank at 540nm. AST was measured based 
on Jendrassik and Grof method as well (Jendrassik, and 
Grof, 1938) by assessing the oxaloacetate hydrazone 
level formed with 2, 4-dinitrophenylhydrazine. The colour 
intensity is calculated against the blank at 546nm. 
Principle of this method according to Rec. GSCC method 
(Rec, G. S. C. C. (DGKC), 1972) for the determination of 
ALP was based on the reaction relating serum of alkaline 
phosphatase with a colourless substrate of 
phenolphthalein monophosphate. Alanine 
aminotransferase (ALT) hydrolyses phenolphthalein 
monophosphate yielding phosphoric acid with 
phenolphthalein which at a basic pH turns pink that may 
be quantified spectrophotometrically. 

 
 
 
 
P-nitrophenylphosphate + H2O ---- ALP ---- PO4

 2-
 + P-

nitrophenol (pink at pH=9.8).  
 
Serum bilirubin was measured by colorimetric method 
recommended by Jendrassik and Grof, (1938) with 
Randox laboratory test Kit (Antrim, UK). The animals 
were anesthetized using dichloromethane and preserved 
in 10% formal saline for histological assessment. After 
the dissection of the liver and kidney, fractions of each of 
about five (5) mm thick were sectioned in paraffin.  
Rotary microtome was used to cut out sections, 5 micron 
thick. Hundred slides produced from the liver were 
stained with hematoxylin and eosin, periodic acid-schiff 
(PAS) and Masson's trichrome stain. Slides were 
assessed for histomorphological changes (Dhurandhar et 
al., 2018). 
 
 
Statistical analysis 
 
Values obtained were shown as mean standard 
deviation. Statistical differences means of various groups 
were evaluated using One way Analysis of Variance 
(ANOVA) with the using graph pad prism software 
version 5.0 for windows and post hoc testing was 
performed for intergroup contrast to determine statistical 
differences between two means when P<0.05. 
 
 
RESULTS 
 
Results of serum alanine aminotransferase (ALT), 
aspartate aminotransferase (AST) and alkaline 
phosphatase (ALP) activities of albino rats treated with 
aqueous and ethanol extorts of Gnetum africanum root 
are presented in Figures 1 to 4 and Plates 1 and 2 
respectively. Figure 1 shows serum ALT activities of 
albino rats treated with aqueous and ethanol extorts of 
Gnetum africanum root while Figure 2 represented the 
results for serum AST activities of albino rats treated with 
aqueous and ethanol extorts of Gnetum africanum root. 
Furthermore, Figure 3 gave the results of serum ALP 
activities of albino rats treated with aqueous and 
ethanolic extracts of Gnetum africanum root and Figure 4 
shows the serum bilirubin concentration of Albino Rats 
treated with aqueous and ethanol extracts of Gnetum 
africanum root. Histologic section of liver tissues of the 
groups treated with 250 mg/kg, 500 mg/kg and 1000 
mg/kg aqueous extort of G.A. when compared with the 
control Plate 1 while Plate 2 shows the histological 
sections of liver tissues of the different groups treated 
with 250 mg/kg, 500 mg/kg and 1000 mg/kg ethanol 
extract of G.A. compared with the control. Values 
obtained in this study are given as mean ± standard 
deviation of duplicates. Values with diverse superscript 
letters indicated across the column are significantly 
different at p<0.05.  
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Figure 1. Serum alanine aminotransferase (alt), activities of albino rats treated with aqueous and ethanol 
extracts of gnetum africanum root. 

 
 

  

0

10

20

30

40

50

60

70

80

90

CONTROL 250mg/kg 

AQUEOUS 

EXTRACT

500mg/kg 

AQUEOUS 

EXTRACT

1000mg/kg 

AQUEOUS 

EXTRACT

250mg/kg 

EHTANOL 

EXTRACT

500mg/kg 

EHTANOL 

EXTRACT

1000mg/kg 

EHTANOL 

EXTRACT

C
o

n
ce

n
tr

a
ti

o
n

 i
n

 

Groups

AST

AST

a,d,g a,d,j a,d,x a,d,g b,d,k

b,e,x

a

 
 
Figure 2. Serum aspartate aminotransferase (ast) activities of albino rats treated with 
aqueous and ethanolic extracts of gnetum africanum root 

 
Values are mean ± standard deviation. Values with diverse superscript letters across the column are significantly different at (p<0.05). 
Superscript (a,b) compares 250mg, 500mg, 1000mg of aqueous extort and 250mg, 500mg, 1000mg of ethanol extract to control.  
Superscript (d,e) compares 500mg and 1000mg of various extort to 250mg.  
Superscript (g,h) compares 250mg of ethanol extort to 250mg aqueous extort 
Superscript (j,k) compares 500mg of ethanol extort to 500mg aqueous extort 
Superscript (x,y) compares 250mg of ethanol extort to 250mg aqueous extort. 
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Figure 3. Serum alkaline phosphatase (alp) activities of albino rats treated with aqueous and ethanolic extracts of 
gnetum africanum root. 

 
Values are mean ± standard deviation. Values with diverse superscript letters across the column are significantly different at (p<0.05). 
Superscript (a,b) compares 250mg, 500mg, 1000mg of aqueous extort and 250mg, 500mg, 1000mg of ethanol extract to control.  
Superscript (d,e) compares 500mg and 1000mg of various extort to 250mg.  
Superscript (g,h) compares 250mg of ethanol extort to 250mg aqueous extort 
Superscript (j,k) compares 500mg of ethanol extort to 500mg aqueous extort 
Superscript (x,y) compares 250mg of ethanol extort to 250mg aqueous extort. 
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Figure 4. Serum bilirubin concentration of albino rats treated with aqueous and ethanolic extracts of gnetum africanum root. 
 
Values are mean ± standard deviation. Values with diverse superscript letters across the column are significantly different at (p<0.05). 
Superscript (a,b) compares 250mg, 500mg, 1000mg of aqueous extort and 250mg, 500mg, 1000mg of ethanol extract to control.  
Superscript (d,e) compares 500mg and 1000mg of various extort to 250mg.  
Superscript (g,h) compares 250mg of ethanol extort to 250mg aqueous extort 
Superscript (j,k) compares 500mg of ethanol extort to 500mg aqueous extort 
Superscript (x,y) compares 250mg of ethanol extort to 250mg aqueous extort. 
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A= Pleomorphic nuclei, the hepatocytes separated      A= Cystically dilated sinusoids and bi-nucleated hepatocytes 
by narrow sinusoids with prominent kupffer cells. B=Balance nucleo-cytoplasmic morphology. 
B= Nohistopathological lesion seen                             
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Plate 1. Histological Sections of Liver Tissues of the Groups treated with 250mg/kg, 500mg/kg and 1000mg/kg Aqueous 
extract of G.A. compared with the control (H&E×400). 
A= Pleomorphic, cystically dilated sinusoids                                 A= Hyper-cellularity, pleomorphism and Insignificant 
heamorrhagic necrosis. 
B= Eccentric nuclei and prominent nucleolus.                                    B= No lesion seen as in the control 

 
 
Legend:  
 
I: Liver of the control, 
II: Liver of the group treated with 250mg/kg aqueous extort of G.A. 
 III: Liver of the group treated with 500mg/kg aqueous extort of G.A.  
IV: Liver of the group treated with 1000mg/kg aqueous extort of G.A. 
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A= Pleomorphic nuclei, the hepatocytes separated                     A= Sinusoids appear dilated. 
      by narrow sinusoids with prominent kupffer cells.         B= Hepatocytes show slightly unremarkable morphology. 
B= No histopathological lesion seen       
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Plate 2. Histological sections of Liver Tissues of the groups treated with 250mg/kg, 500mg/kg and 1000mg/kg 
ethanol extract of G.A. compared with the control (H&E×400). 
A= Eccentrically positioned nuclei, prominent                           A= Cystically dilated sinusoids. 
nucleolus.               B= Hypercellularity similar to the control. 
B= Slight insignificant heamorrhagic necrosis       

 
Legend:  
 
I: Liver of the control 
II: Liver of the group treated with 250mg/kg ethanol extort of G.A. 
III: Liver of the group treated with 500mg/kg ethanol extort of G.A. 
IV and Liver of the group treated with 1000mg/kg ethanol extort of G.A.   
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DISCUSSION 
 
The liver is the first internal organ to run into great 
number of battles from consumed metals, drugs and 
toxicants from its surroundings (Klaassen, 2007) after 
contact with significant concentrations of these chemicals 
and its roles can be adversely affected by the acute or 
chronic exposure (Hinson et al., 2010). Liver function 
biomarkers seen in this investigation are valuable 
indicators to alterations triggered by extorts of Gnetum 
africanum root on the hepatic integrity and could be used 
to screen the level of damage by the extract prior to 
biopsy (Tandy and Person, 1984). The effect of the 
Gnetum africanum root extorts on normal albino rats 
were clearly expressed by both the aqueous and 
ethanols extort groups. The result suggests that both the 
aqueous and ethanol root extorts of Gnetum africanum 
root revealed an appreciable increase in serum ALT level 
compared to the control. The result shown also revealed 
the aqueous extort of Gnetum africanum root had no 
effect on the serum AST levels while the ethanol extract 
of Gnetum africanum root revealed little increase on the 
level of serum AST of the rats when compared to the 
control indicating a cellular leakage and loss of 
functionality of membrane integrity of the liver (Saraswat 
et al., 1993). Xenobiotic in form of extort in experimental 
animals could cause derangement of biochemical 
processes (Uboh et al., 2010), thus increasing or 
decreasing the activities of ALT and AST which are 
indicators of liver damage (Edet et al., 2011). These 
injuries may have been caused by free radicals and 
peroxidants (Jalalpure et al., 2003) generated during the 
metabolism of some active components of the extract 
(Burns et al., 2000), which then cause the compromise of 
the membranes of hepatocytes leading to leakage of 
enzymes and increase in the serum liver biomarkers. The 
type of liver damage owing to increase in ALT level may 
be hepatocellular necrosis while AST increase could be 
cirrhosis or acute alcoholic hepatitis (Xi et al., 2014). The 
effect of ethanol and aqueous extort of Gnetum 
africanum root revealed no significant difference in ALP 
activity in the serum of the albino rats in all the treated 
groups when compared to the control. Alkaline 
phosphatase is an enzyme located in the liver, and its 
elevation in serum increases when bile ducts are blocked 
(Xi et al., 2014). Alkaline phosphatase is a diagnostic 
biomarker of cholestatic drug induced liver injury (DILI) 
(Ramachandran and Kakar, 2009), other conditions such 
as bone disease, formation and pregnancy may also 
associated with ALP elevation (Hussain et al., 211). 

Thus ALP is not regarded as a specific biomarker of 
cholestatic DILI but is at least partially predictive of biliary 
obstructive types of liver injury when used together with 
other DILI biomarkers (Xi et al., 2014; Aghara, 2014). 
Therefore, results from this work revealed that these 
extorts did not serious implicate hepatotoxicity. However, 
increase in ALT, AST, activities in serum of the albino  
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rats, influenced by the ethanol extort of Gnetum 
africanum root may be due to the ability of the ethanol 
(solvent) to extract the water insoluble active components 
of the Gnetum africanum root which are not present in 
the aqueous extort.  

The influence of aqueous extorts of Gnetum africanum 
root showed significant increase (p<0.05) in bilirubin 
concentration of both the aqueous and the ethanol 
extorts when compared with the control. Increases Total 
bilirubin (TBL) which constitute of unconjugated (extra-
hepatic) and conjugated (hepatic) bilirubin, cause 
jaundice which is an indication of some metabolic 
problems in the liver such as reduced hepatocyte 
activities, impaired bilirubin conjugation or reduced 
bilirubin secretion (Xi et al., 2014). This may be caused 
by liver cells damage which expressed as an increase in 
ALT activity, altering the numerous functions of the liver 
which include bilirubin conjugation amongst others. 
Serum bilirubin concentration is a real liver function 
biomarker, which measures the ability of the liver to clear 
bilirubin from the blood as it passes through the liver (Xi 
et al., 2014, Senior, 2006). High serum bilirubin level 
(hyperbilirubinamia) indicates the inability liver of the liver 
to cleanse bilirubin (Naylor et al., 1980). The result of this 
study indicated that bilirubin level of rats treated with 
extorts of the root increased in doze dependent manner 
especially with 1000 mg/kg ethanol extort when 
compared with the control. This may be caused by 
haemolysis of red blood cells, decreased liver uptake of 
bilirubin, and poor albumin binding (Boyle et al., 2005) or 
liver disease. 
 
Conclusion 
 
The aqueous extracts of Gnetum africanum root may 
possibly be safe for consumption without any significant 
toxic effect on the liver of the rats, especially at lower 
concentrations. Consequently, care should be taken 
when consuming Gnetum africanum root, at prolonged 
use at a higher concentration which could increase the 
activity of alanine aminotransferase (ALT), aspartate 
aminotransferase (AST), alkaline phosphatase (ALP) and 
total bilirubin (TBL) level in the serum of the albino Wistar 
rat. Acute administration of the aqueous and ethanolic 
extracts of the sample were observed to caused slight 
degenerative changes in liver histology of the albino 
Wistar rat investigated which could be classified as mild 
toxicity, thus caution should be applied when used as 
animal feed, food or therapeutically at medium and high 
concentrations. 
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