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ABSTRACT 
 
Aims: To study the serum biochemistry, hepatic and renal histology of rabbits fed diets 
supplemented with Mucuna leaf meal. 
Study Design: Completely Randomised Design. 
Place and Duration of Study: The experiment was carried for 12 weeks at Agricultural Technology 
Department Teaching and Research Farm, The Federal Polytechnic, Ado Ekiti, Nigeria. One 
hundred and twenty, 35-day old crossbreed (Chinchilla x New-Zealand) weaner rabbits (equal 
sexes; average weight 694±5 g) were randomly allotted to 4 experimental diets (30 
rabbits/treatment; 3 rabbits/replicate).  
Methodology: A basal diet was formulated to meet the nutritional requirement of the rabbit. The 
basal diet was divided into 4 equal portions and designated diets 1, 2, 3 and 4. Diets 1 to 4 were 
supplemented with 0, 0.4, 0.8 and 1.2% Mucuna leaf meal (MLM), respectively. On day 119 of age, 
blood samples were collected from 10 rabbits/experimental group for serum biochemical indices 
determination. On the same day, the rabbit was selected from each replicate and sacrificed. The 
liver and kidney were surgically removed for histological studies.  
Results: The total protein, creatinine, and bilirubin level of the rabbits were not affected (P>0.05) by 
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MLM supplementation. The serum cholesterol levels of the rabbits reduced (P<0.05) at 0.8% and 
1.2% MLM supplementation (Diets 3 and 4). The aspartate aminotransferase concentration in 
rabbits fed 1.2% MLM supplemented diets significantly (P<0.05) increased compared to those fed 
0% MLM supplemented the diet. The liver of rabbits fed MLM supplemented diets shows some 
remarkable histological alterations which vary from hepatitis, interstitial oedema (0.4% MLM 
supplemented diet), portal triad with congested blood vessels, mild periportal inflammation (0.8 
MLM supplemented diet), and congested blood vessels of hepatic parenchyma and portal traid 
(1.2% MLM supplemented diets).   
Conclusion: Dietary MLM supplementation at 0.8% and 1.2% levels reduced the serum cholesterol 
concentration of the rabbits. However, dietary MLM supplementation at 1.2% level for the duration 
of 12 weeks caused some observable histological alteration in the liver of the rabbits. 

 
 
Keywords: Rabbits; serum biochemical; histology; mucuna; phytogenic feed supplements. 
 
1. INTRODUCTION  
 
There is a ban in several countries on the use of 
synthetic growth promoters such as antibiotics in 
meat production [1]. Alternatives such as dietary 
supplementation with phytogenic/phytochemical 
feed additives, botanical compounds and 
phytobiotics are presently being considered [2,3]. 
Therefore, the use of phytogenic feed 
supplements and ingredients in meat production 
to improve the growth performance, antioxidant 
status and general health status of the animals 
are becoming more popular [3,4].  

 
The phytochemical feed additives or ingredients 
have numerous biological properties such as 
antioxidant, anti-stress, anti-microbial and 
nutrigenomic effects on the immunity 
development; that made them useful as growth 
promoters in animal production [5,6]. 

 
The growth and productive performance being 
promoted by phytochemical additives have been 
related to several biological activities such as 
improved antioxidant status, increased appetite 
stimulation, decreased antimicrobial colonisation 
and possible excitation of the olfactory nerve and 
taste buds [3,7]. 

 
Phytogenic feed additives and ingredients such 
as leaf meals from Alchornea cordifolia [6], 
pawpaw [8], gliricidia [9], neem [10] among 
others have been used in monogastric animal 
nutrition.  

 
Mucuna parts have potentials for usage as feed 
supplement due to their amino acids, minerals, 
vitamins and phytochemicals profiles [11]. All 
parts of Mucuna plant are reported to possess 
medicinal value, and it is a constituent of over 

two hundred Indian indigenous drug formulations 
[12,13]. 
 

Although the use of phytochemicals as feed 
additives are acclaimed to be safe, proper 
toxicological studies are required to ensure their 
safety in animal production [14]. At present, there 
is dirt of information concerning the histological 
effect of the use of Mucuna pruriens leaf meal as 
the feed supplement in rabbits. Therefore, this 
study evaluated the histological effect of MLM 
supplementation in rabbits’ diet. 
 

2. MATERIALS AND METHODS  
 

2.1 Experimental Site 
 

The feeding trial was carried out within October, 
and December 2017 at the Rabbitary, 
Agricultural Technology Department Teaching 
and Research Farm, The Federal Polytechnic, 
Ado Ekiti, Nigeria after the right to conduct the 
research was granted by Agricultural Technology 
Department Research Committee of the same 
Institution, within October and December 2017. 
The average temperature and average relative 
humidity of the rabbit house were 29.6°C and 
77.5%, respectively. 
 

2.2 Preparation of Mucuna Leaf Meal  
 
Fresh Mucuna pruriens leaves were harvested 
within the premises of The Federal Polytechnic, 
Ado Ekiti, Nigeria. The leaves were washed, 
drained, chopped and spread lightly on tarpaulin 
under the shed for 7 days to air-dry. The dried 
Mucuna leaves were thereafter milled with 2 mm 
hammer mill to Mucuna pruriens leaf meal (MLM) 
and analysed for terpenoid [15], cardiac 
glycoside [15], steroid [16], tannin [17], saponin 
[18], alkaloid [19], and flavonoid [18]. 
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2.3 Experimental Diets, Design and 
Rabbit Housing 

 

A basal diet was formulated to meet the 
nutritional requirements of the growing rabbit [20] 
(Table 1). The basal diet was divided into 4 equal 
portions and designated diets 1, 2, 3 and 4. Diets 
1 to 4 were supplemented with 0, 0.4, 0.8 and 
1.2% MLM, respectively. All diets were pelleted 
to 4 mm diameter and 8 mm long and analysed 
for proximate composition [21]. The gross energy 
was determined against thermo-chemical grade 
benzoic acid using combustion calorimeter 
(Model:e2k combustion calorimeter, 
www.cal2k.com). 
 

Table 1. The composition of the basal diet (%)  
  

Ingredients Inclusion level  
Maize 8.00 
Wheat offals 8.00 
Soybean meal 16.10 
Maize husk 22.00 
Cassava peels 22.00 
Brewers dried grain 21.70 
Bone meal 1.10 
Premix 0.25 
Methionine 0.20                                                                                                              
Lysine 0.10 
Salt  0.25 
Vegetable oil 0.30 
Chemical composition (%)  
Crude protein 16.88 
Crude fibre 17.59 
Gross energy (Kcal/Kg) 4108.49 

 

The recommendations and guidelines for applied 
nutrition and experiments in rabbits were 
followed in the management of the rabbits [22]. 
One hundred and twenty, 35-day old crossbreed 
(Chinchilla x New-Zealand) weaner rabbits 
(equal sexes; average weight 694±5 g) were 
randomly allotted to 4 experimental diets (30 
rabbits/treatment; 3 rabbits/replicate). The rabbits 
were housed in wire meshed cage, inside a well-
ventilated pen. Experimental diets and water 
were provided ad libitum throughout the period of 
the experiment. 
 

2.4 Blood Analysis 
 

Blood samples were collected from 10 
rabbits/experimental group on day 119 of age 
from overnight fasted selected rabbits as 
described by Burnett et al. [23] via their 
prominent ear vein. The serum biochemical 
indices (total protein, creatinine, cholesterol, 
aspartate aminotransferase (AST) and bilirubin) 
were determined with a Reflectron ® Plus 8C79 

(Roche Diagnostic, GombH Mannheim, 
Germany), using Reflectron kits.  
 

2.5 Histological Study 
 
On day 119 of age, one rabbit was randomly 
selected from each replicate (10 
rabbit/experimental group) and sacrificed. The 
liver and kidney were surgically removed for 
histological studies. Specimens (liver and kidney) 
were fixed in 10% neutral buffered formalin, 
dehydrated in a graded alcohol series (70%, 
90%, absolute ethanol), cleared with methyl 
benzoate and embedded in paraffin wax. 
Sections of 5 µm were cut and stained with 
hematoxylin and eosin stain for light microscopic 
examination [24,25]. Stained sections were 
examined by light microscope and photographed 
using a digital camera.  
 
2.6 Statistical Analysis 
 
Completely randomized design with this model: 
Tij = µ + αi + Eij was adopted. Where Tij = any of 
the response variables; µ = the overall mean; αi = 
effect of the ith treatment (i = diets 1, 2, 3 and 4) 
and Eij = random error due to experimentation. All 
data were subjected to analysis of variance using 
SPSS statistical software package, version 20. 
Duncan's multiple ranges was used to determine 
the differences between treatment groups. 
Statistical significance was assessed at P<0.05. 
 

3. RESULTS AND DISCUSSION 
 

3.1 Phyto-constituents of Mucuna 
pruriens Leaf Meal (MLM) 

 

The phytochemical constituent of MLM is shown 
in Table 2. Phytochemicals: tannin, terpenoid, 
cardiac glycoside, saponin, steroid, alkaloid, and 
flavonoid were detected in MLM in this study. 
Phytochemicals are secondary metabolites in 
plants and are biologically active [26]. These 
plant-derived secondary metabolites are reported 
to provide health benefit, support disease 
prevention, and support growth performance 
[3,27]. However, the high concentration of these 
phytochemicals in diets can produce deleterious 
effects in animals [26]. 
 

3.2 Serum Biochemical Parameters of 
Rabbits Fed Diet Supplemented with 
MLM 

 
The effects of MLM supplementation on serum 
metabolites of growing rabbits on day 119 of age 
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is shown in Table 3. Enzymes, due to cell 
damage or destruction leaked out into the 
surrounding fluids and finally into the blood and 
thereby increasing their concentration in the 
blood [28]. In this study, the total protein, 
creatinine, and bilirubin were not affected 
(P>0.05) by MLM supplementation. This 
suggests that supplementing the rabbits' diet with 
MLM as from 35 days of age to 119 days of age 
did not affect the production of protein, nor 
produced renal/cardiovascular disorders, neither 
does it caused liver damage [29]. The reduction 
in serum cholesterol levels of the rabbits with 
increased MLM supplementation level and 
significant (P<0.05) reduction of cholesterol level 
(P<0.05) at 0.8% and 1.2% dietary MLM 
supplementation (Diets 3 and 4) may be a result 
of decreased uptake of cholesterol due to the 
dietary treatment applied in this study. This could 
be the reflection of activities of some 
phytochemicals present in MLM that are 
interfering with the normal cholesterol absorption 
in the rabbits. For instance, a high level of 
saponin has been reported to reduce cholesterol 
absorption [30].  
 

The increased concentration of aspartate 
aminotransferase (liver leakage enzyme) in 
rabbits fed MLM supplemented diets and 
significant (P<0.05) increase elevation of this 
enzyme at 1.2% MLM dietary supplementation 

indicates hepatocellular damage in the rabbit 
[29,30]. The use of phytochemicals in the 
treatment of liver problems had been reported 
[31]; however, some of these phytochemicals 
could be hazardous to health and vital internal 
organs when consumed level beyond the body of 
the animals could handle [26,32]. 
 

Table 2. Phytochemical constituent of 
Mucuna pruriens leaf meal 

 
Phytochemicals  Quantity  (mg/g) 
Tannin  3.08 
Terpenoid  12.40 
Cardiac glycoside  9.91 
Saponin  30.72 
Steroid  9.51 
Alkaloid  12.12 
Flavonoid  91.15 

 
3.3 Histopathology 
 
3.3.1 Liver  

 
Histopathological sections of the liver of the 
experimental rabbits are shown in Plates 1 to 4. 
Photomicrographs showed varying degrees of 
changes in the appearance of the hepatic cells 
with graded levels of dietary MLM 
supplementation.  

 

 
 

Plate 1. Representative micrograph of liver section (x400) of rabbits fed 0% MLM 
supplemented the diet 

Photomicrograph showed the hepatic tissue composed of the hepatic parenchymal disposed of in sheet (H) 
separated by the sinusoids (S) that were free from congestion and inflammatory cells. The portal region consists 

of vessels, bile ducts that are unremarkable 
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Plate 2. Representative micrograph of liver section (x400) of rabbits fed 0.4 % MLM 
supplemented the diet 

Photomicrograph shows marked hepatitis (star), interstitial edema (IE), the hepatocytes (H) are disposed of in the 
sheet   

 

 
 

Plate 3. Representative micrograph of liver section (x400) of rabbits fed 0.8 % MLM 
supplemented diet 

The micrograph shows the portal traid with congested blood vessels (CBV) and mild periportal inflammation, the 
hepatocytes (H) are separated by the sinusoidal space (S) that is free from congestion 
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Table 3. Effects of MLM supplementation on serum metabolites of growing rabbits on 119d of 
age 

 
 Diet 1 

0.0% 
MLM 

Diet 2 
4% 
MLM 

Diet 3 
0.8% 
MLM 

Diet 4 
1.2% 
MLM 

SEM P value 

No. of rabbits 10 10 10 10   
Total protein  (g/dl) 6.70 7.67 7.91 7.90 0.56 0.89 
Creatinine (µmol/l) 86.67 84.61 121.27 115.26 8.86 0.36 
Cholesterol (mmol/l) 1.70

a 
0.93

ab 
0.54

b 
0.49

b 
0.18 0.03 

Aspertate aminotransferase (IU/L) 87.64b 102.49ab 106.59ab 121.45a 4.54 0.04 
Bilirubin total (µmol/l) 9.93 9.69 10.79 13.01 0.76 0.45 

 

 
 

Plate 4. Representative micrograph of liver section (x400) of rabbits fed 1.2 % MLM 
supplemented diet  

The section showed clusters of inflammatory cells within the hepatic parenchyma (Circle), while, the portal traid 
(arrow) showed congested blood vessels (CBV), the hepatocytes (H) were separated by the sinusoidal space (S) 

 

Functions of the liver in the body are numerous 
and include the processing of the nutrient 
absorbed from the small intestine, secretion of 
bile, which also plays roles in fat digestion and 
removal of toxic substances from the living 
organism. The various histopathological lesions 
in the liver of the experimental rabbits fed MLM 
supplemented diets could be due to the 
increased dietary concentration of the 
phytochemicals by incorporating MLM in the 
rabbit diets. Soetan and Oyewole [33] had 
reported that some plants contain 
phytochemicals/anti-nutritional factors (anti-
vitamin factors) whose mode of action is poorly 
understood but could cause histopathological 

lesions such as liver necrosis, muscular 
dystrophy and low concentration of plasma 
tocopherol [33,34]. The histological alterations 
observed in the liver of rabbits fed MLM 
supplemented diets is in harmony with increasing 
concentration of serum aspartate 
aminotransferase in rabbits fed 1.2% MLM 
supplemented the diet. The appearance of 
histological alterations in these rabbits could be 
as a result of the long period (12 weeks) of 
tasking the liver with the processes of 
detoxification; possibly due to the presence of 
anti-nutritional factors being introduced into the 
diet by dietary MLM supplementation. 
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3.3.2 Kidney  
 
Plates 5 to 8 shows the histopathological 
sections of the kidney of the experimental 

rabbits. Photomicrographs showed the varying 
degrees of morphological changes of the kidney 
cells at graded levels of dietary MLM 
supplementation. 

 

 
 

Plate 5. Representative micrograph of kidney section (x400) of rabbits fed 0 % MLM 
supplemented diet 

The section shows the renal tissue composed of a well-defined renal corpuscle and renal tubules (RT). The 
corpuscle is made of the Bowman's capsule with well-outlined bowman's space, glomerulus, the renal tubules are 

lined by regular epithelium, columnar-cuboidal epithelium and are separated by the interstitium that is free from 
congestion and inflammatory cells  

 

 
 

Plate 6. Representative micrograph of kidney section (x400) of rabbits fed 0.4 % MLM 
supplemented diet 

The section shows the renal tissue composed of a well-defined renal corpuscle and renal tubules (RT). The 
corpuscle is made of the Bowman's capsule with well-outlined bowman's space, glomerulus, the renal tubules are 

lined by regular epithelium, columnar-cuboidal epithelium and are separated by the interstitium that is free from 
congestion and inflammatory cells  
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Plate 7. Representative micrograph of kidney section (x400) of rabbits fed 0.8% MLM 
supplemented diet; stained with HE (X400) 

Section shows marked interstitial oedema (IE). The renal tubules (RT), renal corpuscle appear normal 
 

 
 

Plate 8. Representative micrograph of kidney section (x400) of rabbits fed 1.2 % MLM 
supplemented the diet 

Photomicrograph shows the renal tissue composed of the renal corpuscle made of the Bowmans capsule, 
glomerulus (G), the renal tubules (RT) lined by column-cuboidal epithelium. The renal tubules were separated by 

the interstitium that was free from congestion and inflammatory cells 
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Kidney functions essentially in removing waste 
products from the blood and regulating water 
fluid levels. In this study, dietary MLM 
supplementation did not cause any major or 
remarkable histological alteration in the kidney of 
the rabbits. This implies that at 119 days of age, 
MLM supplementation did not pose threats to 
normal functioning of the rabbits’ kidney. This is 
supported by the stability of the serum creatinine 
(kidney marker) of the rabbits across the various 
dietary treatments. 
 

4. CONCLUSION 
 
In conclusion, dietary MLM supplementation at 
0.8% and 1.2% levels reduced the serum 
cholesterol concentration of the rabbits. 
However, 12 weeks long dietary MLM 
supplementation at 1.2% level caused some 
observable histological alteration in the liver of 
the rabbits. 
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