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ABSTRACT 
 

This study is aimed to investigate the haematological and serum biochemical indices of Red Chinchilla weaner rabbits 

fed diet containing Gmelina arborea fruit meal (GFM). A total of 36 mixed sex weaner were bought from a reputable 

farm in Ibadan and placed in rabbit hutches in a Completely Randomized Design allotted to four experimental diets. 

Gmelina arborea fruit meal was included at 0, 5, 10 and 15% in treatments 1, 2, 3 and 4 respectively, whereas T1served 

as the control. The diets were subjected to proximate analysis to ensure that the calculated nutrient composition is within 

range. The rabbits were fed and offered drinking water ad-libitum throughout the experimental period. At the end of 56 

days feeding trial, three rabbits from each treatment (one rabbit/replicate) was randomly selected, weighed and blood 

collected for determination of serum and haematological observation. Result showed no significant difference (P>0.05) 
on the haematological parameters of the rabbits and means were within normal range. However, in serum biochemical 

analysis, there was significant difference (P<0.05) only in total protein and urea. Total protein for T1 (60.00g) doubled 

that of T4 (26.33g), perhaps because of protein inhibitors or anti nutritive factors present in GFM which should be 

further investigated. Also, the method of Gmelina arborea fruit meal preparation, treatment and preservation may also 

be responsible. On the contrary however, urea was least for T1 and highest for T3, this suggests the reason for low total 

protein in T3 and T4 respectively. The rate of urea may become poisonous therefore, better means of conversion to 

useable protein is vital and should be further investigated. 
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INTRODUCTION 

 

In recent years, Nigerian Government has emphasized 

agricultural production through a range of policies and 

strategies to achieve self-sufficiency in food production. 

The average consumption of animal protein in Nigeria is 

low and estimated at 4.5 g/head/day as compared with a 

minimum requirement of 35g/head/day, as recommended 

by the Food and Agricultural Organization (FAO) of the 

United Nations (Adeboye, 2016). Several attempts have 

been taken by the Nigeria Government to solve the low 

protein intake (Onunkwo, et al. 2019). The low animal 

protein intake in developing countries including Nigeria 

has been blamed on over dependence on large animal 

species with prolonged production cycles, for example 

cattle, sheep and goats (Afolabi, 2004). Therefore, there is 

need to diversify and shift emphasis from these large 

animal species to those that need relatively low capital 

input, less time, easy maintenance, and short production 

cycles such as rabbits (Aduku, 2007). Apart from the 

reputed proficiency in reproduction, rabbits have other 

advantages over many other farm species, including higher 

quality protein, much lower fat/cholesterol, and steady 

source of income (Owen et al., 2009). Rabbits also eat 

vegetation in proportion to its abundance (Aduku, 1993). 

The most abundant species in the rabbits’ diets include 

Gmelina Arborea fruit, bone meal, soyabean, premix, palm 

kernel cake (PKC).  

Hematological indices are reflections of the effects of 

dietary treatments on animals in terms of the type and 

amount of feed ingested and available for the animal to meet 

its physiological, biochemical and metabolic necessities 

Akinfala et al. (2013). Thus, dietary components have 

measurable effects on blood components; hence blood 

constituents are widely used in nutritional evaluation and 

survey  of  animals  (Amata,  2012). Alanine transaminase
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(ALT) is found in appreciable quantities in the heart, liver 

and kidney. It is the serum enzyme that reflects the 

functionality of the heart and liver. Alanine transaminase 

(ALT) is found principally in the liver and in many tissues 

(Olongunowa, et al., 2000). When there is liver cell 

damage, the serum or plasma level of ALT rise 

tremendously. Thus, ALT is more specific for detecting 

liver inflammation, liver cell damage, and necrosis such as 

that caused by parasites and hepatic lipidosis 

(Olongunowa, et al., 2000). Alkaline phosphatase (ALP) is 

also found in appreciable amounts especially in the liver, 

small intestines, kidney, placental tissues, and osteoblasts; 

the organs usually release the enzyme into the blood. Some 

ALPs are normally excreted in the bile. However, 

according to Annongu, (2013), ALP is found in many 

tissues in the body, with the highest concentrations found 

in the liver, billiard tract, epithelium, bone, and intestinal 

mucosa. AST is found in several organs and tissues (for 

example, liver, kidney, heart, and red blood cells). ALT is 

predominantly found in the liver, with a moderate-sized 

component in the kidney, and small quantities in the heart 

and skeletal muscles. When rabbits become sick with 

suspected liver disease, chemistry panel (part of the blood 

work) is performed to determine liver disease that caused 

elevated levels of, ALT and ALP (Solomon, et al., 1998). 

Blood biochemistry could be used to monitor the progress 

of disease before final evaluation by pathology of arteries 

and organs (Barnard, 2014). Thus, the applications of 

laboratory tests can be used to evaluate the functional status 

of several organs notably the liver, heart, and kidneys.  

Plant fruits such as Gmelina arborea fruit abound 

within the premises of the Ignatius Ajuru University of 

Education, Ndele campus, and have not been maximally 

utilized as feed resource in rabbit diets that have required 

less attention. Hence, the need to investigate the blood 

profile indices of rabbits fed diet containing predominant 

plant materials such as Gmelina arborea fruit meal at 

graded levels. 

 

MATERIALS AND METHODS 

 

This study was carried out at the Rabbitry unit of 

Livestock production section in the Department of 

Agricultural Science Research farm, Ignatius Ajuru 

University of Education, Ndele Campus Rivers State, 

Nigeria (latitude 4058’ N and longitude 60 48E). 

The fresh Gmelina arborea fruit were collected from 

Gmelina trees within the school farm area at Ndele campus 

in Emohua Local Government Area of Rivers State. The 

fresh Gmelina arborea fruit were slightly chopped for easy 

handling and consumption by the rabbits. 

A total of 36 mixed sex red chinchilla weaner rabbits 

were bought from a reputable farm in Port Harcourt and 

placed in the rabbit cages in a Completely Randomized 

Design. All the diets were iso-nitrogenous and iso-caloric. 

The gross composition of the experimental diet is shown in 

Table 1. These ingredients were used to formulate four 

diets. Diet 1 (0% GFM) served as the control with maize as 

the sole energy source. The Gmelina arborea fruit meal 

(GFM) was included at 5, 10 and 15% in diets 2, 3, and 4, 

respectively. The crude protein and energy values of the 

experimental diets were as recommended by (Aduku, 

2012). The animals were fed and offered water ad libitum 

throughout the study period. The 36 weaner rabbits were 

weighed and randomly assigned to 4 dietary treatments.  
The rabbits were housed individually in cages 

measuring 76 x 62 x 42 cm, elevated at 90cm above the 
ground (Akinfala et al., 2013). Well ventilated wire mesh 
(2.5 x 2.5 x 1.25 cm gauge) and hard wood were used to 
construct the cages. Each cage had two concrete bowls; one 
for holding concentrate feed and the other for drinking 
water. The cages were cleaned with Izal solution 
(disinfectant) each day. Albendazole (dewormer) and 
broad spectrum antibiotic were administered to the rabbits 
before the start of the feeding trials.  

The weaner rabbits were weighed every week and 
weight gain was determined on a weekly basis. At the end 
of 56 days of the feeding trial, three rabbits from each 
treatment were randomly selected and blood collected for 
haematological and serum chemistry evaluation. The 
rabbits were bled through the neck vein and the blood 
collected into two vaccutainer tubes for each animal, one 
containing a calculated amount of ethylene diamine tetra 
acetic acid (EDTA) for haematological study and the other 
sterile vaccutainer tubes without EDTA. The second set of 
tubes were covered and centrifuged, serum separated out, 
decanted, deep-frozen for serum biochemical analyses and 
for glucose, fluoride oxalate bottle was used. The 
parameters that were determined were: packed cell volume 
(PCV), haemoglobin (Hb), red blood cell (RBC), white 
blood cell (WBC), neutrophils, eosinophils, basophils, 
lymphocytes and monocytes. All haematological 
characteristics were determined by conventional laboratory 
methods (Baker, 2017). Estimation of haematological 
variables packed cell volume (PCV) was estimated from 
the blood samples collected in bottles containing EDTA by 
gently mixing and drawing up in a micro haematocrit 
capillary tube to ¾ of its length. One end of tube was sealed 
with platicine. The capillary tube was placed in micro-
haematocrit centrifuge ensuring that the plasticine end is 
outward. After closing, it was centrifuged at 12,000 rpm for 
4 min. The tubes were then read in the haematocrit reader. 
The reading expressed the packed red blood cells as a 
percentage (%) of the total volume of the blood.  

Haemoglobin concentration was determined by a 
cyanmethaemoglobin method using Drabkin’s solution as 
diluent. Red blood cells were estimated by taking 3 ml of 
the blood sample from the bottle containing EDTA and 
mixing with 4 ml of diluting fluid (3g sodium citrate, 1 ml 
formaldehyde in 100 ml distilled water) by shaking for 
about half a minute. About a quarter of the content was 
expelled before filling the spectrophotometer counting 
chamber and allowed to settle by leaving to stand for about 
a minute after filling. All the red cells were then counted 
using the x 40 objective lens and x 8 eyepiece of the 
microscope, with the aid of a counter.  

Total leukocyte counts were determined using 
Neubauer haemocytometer after appropriate dilution, and 
differential leukocyte counts was performed using the oil - 
immersion objective examination of blood films stained 
with the modified Romanovsky's Giemsa stain. 

Biuret method of total serum protein determination 

was employed in this assay as described by Kohn and Allen 

(2015). Albumin was determined using biuret method 

based on the type of colour of the product of hydrolysis of 

these compounds emits. The globulin concentration was 

obtained by subtracting albumin from the total protein.  
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Table 1: Experimental Diets and feed composition 

Ingredients T1(0% GFM) T2(5%GFM) T3(10%GFM) T4(15%GFM) 

Gmelina fruit 0 5 10 15 

Groundnut cake 10 10 10 10 

Maize  15 10 5 0 

Palm kernel meal 27 27 27 27 

Soya bean meal 4 4 4 4 

 Wheat bran 40 40 40 40 

Guinea corn 2 2 2 2 

Bone meal 0.5 0.5 0.5 0.5 

Lysine  0.4 0.4 0.4 0.4 

Methionine  0.5 0.5 0.5 0.5 

Salt 0.3 0.3 0.3 0.3 

Premix 0.3 0.3 0.3 0.3 

Total  100 100 100 100 

 

Table 2: Proximate composition of weaner rabbit diet containing Gmelina arborea fruit meal 

Graded levels (%) 

Parameters (g/100g) T1 (0%) T2 (5%) T3 (10%) T4 (15%) 

Protein  12.60b±4.55 14.94a±3.97 12.89b±2.43 14.63a±2.33 

Ash  11.79b±1.09 12.53a±0.76 11.66b±1.46 12.38a±0.31 

Carbohydrate  4.34d±2.16 6.27c±3.90 15.84b±2.67 28.34a±6.19 

Lipid  2.09a±0.79 2.17a±1.09 1.52b±1.47 0.46c±0.13 

Moisture  5.58b ±0.47 5.80a ±0.21 4.73d ±0.15 5.36c ±0.45 

Fibre  63.78a±6.44 58.41b±0.54 63.27a±3.42 57.98c±4.57 
a,b,c,d means within same row with different superscripts are significantly different (p˂0.05). 

 

Table 3: Haematological indices of weaner rabbits fed diet containing Gmelina arborea fruit meal 

Parameters TI (0%) Treatment T2 (5%) T3 (10%) T4 (15%) 

PCV (%) 39.67±5.33 38.33±2.67 40.33±2.67 40.33±2.67 

Hb (g/dl) 13.87±1.13 12.80±0.9 13.43±0.87 13.43±0.87 

WBC (x103/mm3) 9.03±0.37 7.20±1.50 9.47±1.73 10.90±3.80 

RBC (x106/mm3) 4.77±0.93 4.53±0.57 4.67±0.43 4.67±0.33 

Neurtrophile (%) 31.33±5.67 23.33±6.67 22.67±7.33 24.00±2.00 

Lymphocyte (%) 57.33±7.67 68.67±6.33 69.00±5.00 63.00±2.00 

Monocyte (%) 7.00±2.00 5.67±3.33 7.00±3.00 9.00±1.00 

Eusinophil (%) 4.33±5.67 2.33±0.67 1.33±0.67 3.00±3.00 

Basophil (%) 0.00 0.00 0.00 0.00 

 

Table 4: Serum Biochemical indices of weaner rabbits fed diet containing Gmelina arborea fruit meal 

Parameters T1(0%) Treatment T2 (5%) T3 (10%) T4 (15%) 

Total protein (g/l) 60.00a±11.00 58.67b±26.33 31.67c±4.33 26.33d±8.67 

Albumin (g/l) 4.567±3.33 4.667±1.33 46.33±2.67 4.700±4.00 

Urea (Mmo1/l) 3.40a±1.00 6.13b±1.57 8.47c±0.83 5.23d±0.47 

Creatine (ɥmol/l) 119.33±15.67 109.00±14.00 114.33±6.67 104.67±15.33 

Glucose (mmo1/1) 2.83±1.27 3.23±1.67 2.63±0.07 2.73±0.47 

Cholesterol (mmol/l) 2.23±0.87 2.80±1.20 0.97±0.23 1.77±0.33 

Globulin (g/dl) 0.33±0.07 0.13±0.07 0.33±0.07 0.20±0.10 

 

The albumin/globulin ratio was obtained by dividing the 

calculated albumin value by the calculated globulin value. 

A set of EDTA free blood sample bottle were used to 

collect 5ml each of blood sample and lithium heparin bottle 

for the serum biochemical study as determined using 

spectrophotometric methods. The parameters determined 

were: total protein, globulin, albumin, urea, creatinine, 

glucose and cholesterol. These parameters were 

determined using standard and blank methods. 

Data collected were subjected to One Way Analysis of 

Variance (ANOVA) where significant differences occurred 

among treatment means, they were separated using 

Duncan’s Multiple Range Test (Duncan, 1955). 

 

RESULTS AND DISCUSSION 

 

The result of the proximate analysis of the 

experimental diets containing Gmelina arborea fruit meal 

is presented in Table 2. The Proximate analysis results 

showed significant differences (P< 0.05) among the 

experimental diets. The differences in the experimental 

diets may be due to the graded levels of the Gmelina 

arborea fruit meal inclusion rate. Although there were no 

definite trends, however, it was observed that the nutrients 

increased with the increasing levels of Gmelina arborea 

fruit meal inclusions in the experimental diets. 

The results of the haematological indices of weaner 

rabbits fed diet containing Gmelina arborea fruit meal is 

shown in Table 3. There were no significant differences 

(p>0.05) in the haematological indices of weaner rabbit fed 

diet containing Gmelina arborea fruit meal. This implies 

that Gmelina arborea fruit meal is safe as feed resource for 

weaner rabbits. 

The result of the serum Biochemical indices of weaner 

rabbits fed diet containing Gmelina arborea fruit meal is 

presented in Table 4. The results showed no significant 
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difference (P>0.5) in albumin, creatine, globulin, glucose 

and cholesterol. It was observed that as the percentage 

mean of Gmelina arborea fruit meal increases, glucose 

level decreases across the groups (2.63).  This may be 

attributed to the non-diabetic property of Gmelina arborea 

fruit which can be consumed by human without no negative 

effect.  

Cholesterol was numerically depressed in treatments 3 

as compared to the control. This is corroborated by the 

report of Jiwuba, (2016) who observed significant 

depression in cholesterol levels when weaner rabbits were 

fed varying levels of dried Gmelina arborea fruit meal. 

However, there were significant differences (p<0.05) 

observed in total protein and urea. The similarities 

observed in this study on serum total proteins and urea 

agrees with the report of Ahemen et al. (2016) who also 

reported similarities for total proteins and urea on weaner 

rabbits fed sundried, ensiled and fermented cassava peel 

based diets. Jiwuba et al. (2016) observed significant 

differences on total proteins and urea when rabbits were fed 

diet containing Gmelina arborea. Amata (2012) reported 

that Gmelina arborea fruits possess oxalate, phytic acid, 

phenol, tannin, alkaloids and saponin as anti-nutritional 

factors. They further affirmed that high levels of phytates 

and oxalates have long been known to inhibit the 

absorption and utilization of minerals by animals including 

man.  

 

Conclusions 

Based on the finding of this study it is concluded that, 

weaner rabbits could be fed diets containing Gmelina 

arborea fruit meal in replacement for maize without 

adverse effect. Therefore, the use of Gmelina arborea fruit 

meal should be encouraged in order to protein demand of 

the ever-increasing population. 
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