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Abstract 

A ten-week trial was conducted to effects evaluate the effects of dried okra leaves on haematological and serum biochemical 

indices of growing rabbits. The blood parameters were packed cell volume (PVC), haemoglobin concentration (Hb), red blood 

cell (RBC) counts and white blood cell (WBC) counts. Others are mean corpuscular volume (MCV), mean corpuscular 

haemologlobin (MCH) and mean corpuscular haemologlobin concentration (MCHC). Forty-five unsexed rabbits (Chinchilla 

x New Zealand White) of 5- 6 weeks old with average weight of 720g were used for the study. The rabbits were divided on 

weight equalization basis into 5 dietary groups containing dried okra leaves (DOL) at (0.00%, 2.50%, 5.00%, 7.50%, and 

10.00%) inclusion levels. Each treatment consisted of 9 rabbits and replicated thrice with each replicate consisting of 3 rabbits. 

The rabbits were supplied with the diets in mash form and clean drinking water adlibitum. The blood analysis was carried out 

at the 9th week of the experiment. Red blood cell count was significantly (P<0.05) largest for rabbits fed diets containing 5.00% 

DOL (7.50 X 1012/L) and least for 0.00% and 7.50 % (6.30 X 1012/L) each group. 
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INTRODUCTION  

In most developing countries, particularly Nigeria, 

average consumption of animal protein is very low, 

and is estimated at 4.5g per day as against the 

minimum requirement of 35g per day (FAO, 2010). 

Yusuf et al. (2009) reported that high cost of 

conventional animal feed might be responsible for 

the low protein consumption. This reduced animal 

protein intake has far- reaching implications on the 

health status and well-being of the populace (Alu et 

al., 2009). Therefore, efforts are being directed 

towards exploring all reasonable options to meet the 

recommended level of animal protein consumption 

at a reduced cost. The role of rabbits to provide a 

regular supply of high quality protein and income 

under sustainable systems that utilize renewable 

resources at a minimal cost is presently recognized 

in many parts of the world (Amaravadhi et al., 

2012). Rabbits can thrive on high fibre diets and 

hence have a comparative advantage over other 

monogastric animals. Rabbit is increasingly 

becoming an important meat source and it is 

recommended for production in countries that are 

experiencing meat shortage (Ewuola et al., 2012). 

Rabbit is a mini livestock that is easy to manage, 

highly prolific and has a short gestation interval of 

thirty days (Adeyemi et al., 2008). It is also fast 

becoming a substitute for red meat which is believed 

to have slower rate of digestion and hence under 

investigation for cause of colon cancer (Corpet, 

2011). Rabbit meat is reputed to be low in fat, 

(unsaturated fatty acid is about 63% of the total fatty 

acid) low in sodium and cholesterol and has high 

protein/energy ratio and is relatively rich in essential 

fatty acid (DalleZotte and Spendro, 2011). Rabbit 

has a greater ability to efficiently convert leaf meal 

and agro-industrial by-products into meat compared 

to other ruminant livestock Omoikhoje et al., 

(2006). This has necessitated the need to seek for 

alternative feed sources in forages. The use of okra 

leaves as forage is among the possible alternatives, 

Doreddula et al. (2014). This is especially so 

because of the greater availability of okra leaves and 

ability of rabbits to convert okra leaves into meat for 

human consumption (Iyeghe-Erakpotobor et al., 

2006). Okra (Abelmoschus esculentus) is one of the 

most well-known and utilized species of the family 

(Malvaceae). It is also a vegetable crop grown for its 

immature pods that can be consumed as a fried or 

boiled vegetable or may be added to salads, soups 

and stews (Roy et al., 2014)). World production of 

okra as fresh vegetables is estimated at six million 

tonnes per year (Sergius and Esther, 2014). Okra 

leaves a commonly used both as food and for 
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curative purposes showing low calories, a good 

source of edible fibre, contains important bioactive 

compounds such as carotene, folic acid, thiamine, 

riboflavin, niacin, vitamin C, oxalic acid and amino 

acids (Roy et al., 2014). Okra leaves have essential 

B vitamins for creating and maintaining new cells 

and foliate, a vital substance for optimum 

pregnancy. Doreddula et al. (2014). Vitamin C aids 

in preventing birth defects and enables the foetus to 

develop completely (Habtamu et al., 2014). The 

high quantity of foliate present in okra leaves is 

helpful for the foetus while developing. Foliate is a 

vital nutrient that increases the growth and 

development of the foetus’s brain. The high quantity 

of folic acid within okra performs a huge role in the 

formation of the foetus through the fourth to the 

twelfth weeks of pregnancy in humans (Zaharuddin 

et al., 2014). Fresh okra leaves are high in beta 

carotene and ascorbic acid (Habtamu et al., 2014). 

Beta carotene as important as pro-vitamin A for the 

maintenance of normal tissue structure and other 

important physiology functions such as vision and 

reproduction (Habtamu et al., 2014). The 

antioxidant activity of the okra leaves is due to its 

content of phenolic compounds which are effective 

antioxidants and can be used in the prevention of 

degenerative processes such as cancer, 

cardiovascular diseases and diabetes (Doreddula et 

al., 2014) Okra leaves play a significant role in 

human nutrition by providing carbohydrates, 

protein, fat, minerals and vitamins that are generally 

deficient in basic food (Oyelade et al., 2003). Okra 

leaves are used in making soup, salad and for 

flavouring when dried and powdered. The tender 

leaves contain minerals especially calcium, 

magnesium, iron and phosphorus, protein, vitamins 

A and C including riboflavin as well as high 

mucilage (Ndaeyo et al., 2005). 

 

MATERIALS AND METHODS 

Experimental Site and Location 

The experiment was carried out at the rabbitary unit 

of the Directorate of University Farms 

(DUFARMS), Federal University of Agriculture 

(FUNAAB), Alabata road, Abeokuta, Ogun State, 

Nigeria. The University is located on latitude 7o 

10´N, longitude 3o2´E (Google Earth 2016) and in 

altitude of 76 m above sea level. It lies between 

South-Western part of Nigeria with a prevailing 

tropical climate with mean annual rainfall of 1,037 

mm, an average temperature of 34.7oC. The 

vegetation in the University represents the 

interphase between the tropical rainforest and the 

derived savannah with relative humidity of 82%. 

Experimental Design and Management of 

Experimental Animals 

Forty-five (45) unsexed crossbred rabbits 

(Chinchilla X New Zealand White) of 5 - 6 weeks of 

age and weight range of 720g - 750g were assigned 

to 5 treatment groups using Completely 

Randomized Design and on weight equalization 

basis. Each treatment group consisted of 9 rabbits 

with 3 rabbits per replicate. The 3 rabbits 

representing an experimental unit were housed 

together serving as replicate in each wooden cage 

measuring 76cm x 62cm x 42cm. 

 

Before the start of the experiment, the rabbits were 

de-wormed using lvermectin injection 0.1ml/kg BW 

and administered coccidiostat (Ampro-

victracycline) via drinking water. The rabbits were 

acclimatized for 14 days during which they were fed 

concentrates and forages ad libitum. Drinkers and 

feeding trough were provided in each cage. The 

drinkers were washed daily. The rabbits were fed 

daily in two feeding periods (08.00 hours and 16.00 

hours). Feed leftover was weighed before the 

morning feeding. Fresh water was supplied to the 

rabbits ad libitum. The hutches were thoroughly 

cleaned weekly throughout the experimental period 

to maintain a good hygienic environment. The 

experiment lasted for 70 days. The experimental 

diets are shown in Table 1. 

 

Preparation of dry okra leaves meal and feed 

formulation 

The forage okra (Abelmoschus esculentus) leaves 

were purchased from local farmers in Igboora, Oyo 

State. The fresh okra leaves were air-dried by 

spreading on concrete floor until crispy to touch. 

The dried okra leaves were milled before being 

incorporated into the concentrate diet. In this study, 

5 diets were formulated to meet the nutrient 

requirement for growing rabbits (NRC, 1994). Diet 

1 was a basal diet 17% crude protein and 2700 

ME/kg (control). Diets 2, 3, 4, and 5 consisted of 

basal diet plus 2.50% 5.00% 7.50% and 10.00 % of 

dried okra leaves (DOL) respectively. 100g of 

wilted Tridax procumbens were supplied to each 

replicate daily as supplement. 

 

Collection of blood samples  

At the 10th week of the experiment, one rabbit was 

selected per replicate and blood samples were 

collected. A volume of 2.5ml of blood was 

withdrawn from the ear vein of each rabbit by means 

of sterile hypodermic needle and  2.5 ml was used 

for haematological parameters and stored in Bijou 

bottles with ethylene diamine tetra acetate (EDTA) 

as anticoagulant while the other 2.5ml was stored 

without coagulant (allowed to clot) for serum 

Biochemistry analysis. Sample bottles containing 

blood samples were placed on ice packs to maintain 

a cool and stable temperature and immediately sent 

for laboratory analysis. Plasma was harvested 

subsequently by centrifuging the blood samples at 
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3000rpm for 15 minutes in a centrifuge. The 

heparinised plasma samples were stored at 20 oC in 

Eppendorf tubes and analysed. The serum 

biochemical measurements determined are serum, 

total protein, globulin, albumin, glucose, urea, 

creatinine, cholesterol, high density lipoprotein 

(HDL), low density lipoprotein (LDL), and 

triglycerides 

 

 

Haematological indices 

Haematological indices such as packed cell volume 

(PVC), red blood cell (RBC), white blood cell 

(WBC) and differential leukocyte counts were 

determined according to the procedure described by 

Jain et al.,(1986). Erythrocyte indices (MCV, 

MCHC, and MCH) was calculated using appropriate 

formulae: 

MCV = PCV / RBC (litre/cell) 

MCH = Hb / RBC (gram /cell) 

MCHC = Hb / Hct or = MCH/MCV (gram 

/litre) 

 

Packed cell volume: The percentage of the packed 

red cells in the blood was determined using the 

haematocrit centrifuge method as described by 

Dacie and Lewis, (1995). A capillary tube was 

dipped into prepisition to fill it about three-quarter 

length. Excess blood on the side of the capillary tube 

was wiped off in other to keep accurate reading. One 

end of the tube was sealed over a Bunsen burner. 

The capillary tube was put into a micro-haematocrit 

reader and the levels of packed cells were regarded 

as the packed cell volume. 

Red blood cell (RBC): Blood was diluted with 0.9 

% NaCl. The diluted blood was mounted on a 

haemocytometer. Calculated erythrocytes were 

expressed in million per cubic meter. 

White blood cell (WBC): The estimate of the total 

number of white blood cells was carried out 

immediately after collection of blood sample from 

experimental animals using Neubauer 

haemocytometer counting chamber (Jain, 1986). 

From blood sample of test animal 0.2 ml of blood 

sample was pipette and mixed with 4 ml of WBC 

diluting fluid made up of 3 % aqueous solution of 

acetic acid and 1 %  gentian violent). The sample 

was put into the haemocytometer and cell counted 

and expressed as 106 WBC per litre of blood. 

Haemoglobin (Hb): The Hb concentration of each 

blood sample was determined by 

cyanmethaemoglobin method as described by (Jain, 

1986). From each blood sample of experimental 

animal, 20 µl of blood was mixed with 4ml of 

modified Drabkin’s solution prepared by mixing 

200 mg potassium ferricyanide, 50 mg potassium 

cyanide and 140 mg potassium dihydrogen 

phosphate; volume was made up of 1 litre with 

distilled water and pH adjusted to 7.0). The mixture 

of blood sample of experimental animal and 

Drabkin’s solution was allowed to stand for 3 

minutes before reading the haemoglobin 

concentration using a spectrophotometer at 

wavelength of 540nm. The acute value haemoglobin 

was extrapolated from a standard curve. 

 

Mean corpuscular haemoglobin concentration 

(MCHC): The mean corpuscular haemoglobin 

concentration is a measure of the concentration of 

haemoglobin in a given volume of packed red blood 

cells. It was reported as part of a standard complete 

blood count. It was calculated by dividing the 

haemoglobin by the packed cell volume (PCV) 

(Jain, 1986). 

MCHC = Hb/ PCV (grams/litre). 

 

Mean corpuscular haemoglobin (MCH): The 

mean corpuscular haemoglobin or mean cell 

haemoglobin (MCH) is the average mass of 

haemoglobin per red blood cell in a sample of blood. 

It was calculated by dividing the total mass of 

haemoglobin by the number of red blood cells in a 

volume of blood. It was calculated using the 

formulae below: 

MCH =Hb /RBC (g/cell) (Jain, 1986). 

 

Mean corpuscular volume (MCV): The mean 

corpuscular volume or mean cell volume (MCV) is 

a measure of the average red blood cell volume that 

was reported as part of a standard complete blood 

count. It was calculated using the formulae below: 

MCV = PCV/RBC (litre/cell) (Jain, 1986)  

 

Total serum protein: The following was prepared 

according to Kaneko (1989): 

Solution 1: It contained 45g of sodium potassium 

titrates (Rochelle salt) dissolved in 400ml of 0.2N 

NaOH in a beaker. 1.5g of CuSO4.5H2O and 5g of 

potassium iodide were added and dissolved 

completely by stirring. The mixture was rinsed with 

0.2N NaOH and poured into a flask. The solution 

was made up to a litre with 0.2N NaOH. 

Solution 2: This consists of 0.5% potassium iodide 

(KI) in 0.2N NaOH working biuret reagent. An 

aliquot of solution 1 was diluted to 250 ml with 

solution 2. An aliquot of 0.1 ml was pipetted into test 

tube and 2.9 ml of water was added. The blank 

consisting of 3.0 ml distilled water was pipetted into 

the test tube. To each test tube, 3.0 ml of working 

biuret regent was added and the tubes were 

incubated in 37oC water bath for 10 minutes.   

 

Protein of each sample was calculated from the 

formula below: 

TSP (g/100ml) =  

Optical density of test x Concentration of standard 

              Optical density of standard 

Serum albumin 
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The bromocresol green (BCG) method was used to 

determine the serum albumin adopted by (Peters et. 

al 1982). The bromocresol green is a stable complex 

with absorbance maximum at 600 mm. The intensity 

of the colour produced is directly proportional to the 

albumin concentration of the sample. 4 ml of 

bromocresol green was added to 0.2 ml of each of 

the serum samples. Bromocresol green solution (4 

ml) was used as a blank. The content of each tube 

was mixed and left at room temperature for 10 

minutes at pH 4.2±0.05. After10 minutes, the test 

solution was read at a wavelength of 640 mm in a 

spectrophotometer set to zero with the blank 

solution. Values of the samples were calculated 

using the formula 

Serum albumin (g/100 ml) =  

Optical density of test X Concentration of standard 

                    Optical density of standard 

Serum globulin 

Serum globulin was calculated as adopted by (Peters 

et.al., 1982): 

Serum globulin (g) = 

Total Serum Protein (g) – Serum albumin (g/100 

ml). 

 

Serum urea 
This was determined using a kit (Quinica spam) 

having a linear measurement of about 566.6 ml per 

litre of urea concentration. (Bush, 1991) The serum 

was determined calorimetrically. The 

spectrophotometer (Model SP6-400 Ur Pyeunicam) 

was set at 600 mm wavelength and equivalent 

wavelength of sample read. Serum urea was 

calculated by the method adopted by (Bush, 1991). 

Urea (mg) = Sample Optical Density X 40 

                     Optical density of standard 

 

Serum creatinine 
This was analysed using calorimeter method. 1.0 ml 

of trichloroacetic acid and 1.0 ml of serum was 

mixed and centrifuged at 250 rpm for 10 minutes 

and the supernatant poured off. The mixture was 

allowed to cool for 20 minutes at a temperature of 

25oC. The absorbance of the sample and standard 

was measured against the blank.(Peters et. al.,1982). 

Concentration of Creatinine (mg/dl) =  

Absorbance of sample x 2                                                   

Absorbance of standard 

 

Serum cholesterol 

The cholesterol of the serum was determined using 

enzymatic endpoint method as described by 

Roeschlau et al. (1974). The absorbance of the 

sample was measured against the blood reagent 

within 60 minutes with the reading taken at 

wavelength 520 nm (Peters, et al., 1982). 

 

High density lipoproteins (HDL) 

About 10 µl of test sample was precipitated and left 

for 10 minutes. The supernatant was centrifuged at 

4000 rpm for 10 minutes. Sample supernatant of 100 

µl was added to 1000 µl cholesterol reagent, mixed 

well and incubated for 10 minutes at 37 0C. The 

absorbance was read against blank on a 

spectrophotometer at 505 nm (Randox, 2012). 

Concentration of HDL (mg/dL) =  

Absorbance of test x Concentration of std      

Absorbance of standard 

 

 

Low density lipoprotein (LDL) 
About 10 µl of sample test was mixed with 1000 µl 

of LDL cholesterol reagent and incubate for 10 

minutes at 37oC with the standard. Absorbance was 

read against blank on a spectrophotometer at 505 nm 

(Randox, 2012). 

 

Concentration of LDL (mg/dL) = 

Absorbance of test x Concentration of standard                                                                         

Absorbance of standard 

 

Serum triglycerides 

 

This was analysed using a spectrophotometer by 

measuring the absorbance of alkali hydrolysis 

forming glycerol which is oxidized to form 

periodate of test sample after incubation for 10 

minutes at 37oC and read against the blank at 505 

nm and standard reagents (Randox, 2012). 

Concentration of triglyceride (mg/dL) = Absorbance 

of test x Concentration of standard 

 Absorbance of standard 

 

 

Statistical analysis 

Data collected were subjected to one-way analysis 

of variance. Data were analysed using SAS Package 

(2014) Significant means were separated and 

compared using Duncan Multiple Range Test of the 

SAS package at 5% level of probability. 

 

 
RESULTS 

Effect of diets containing okra dried leaves on 

haematological indices of growing rabbits is 

presented in Table 1. There were no significant 

affected (P>0.05) variations among the treatment 

groups in packed cell volume, haemoglobin, white 

blood cell, however, significant difference occured 

in the red blood. 5.00% dried okra leaves had the 

largest value of 7.50 X 1012l while 0.00 % and 7.50 

% of dried okra leaves have the least values of (6.30-

7.13 X 1012l) each. Effect of diets containing varying 

levels of dried okra leaves on biochemical indices is 

presented in Table 2. There was no significant 

difference (P>0.05) between the diets on all the 

serum parameters measured. 
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Table 1: Haematological parameters of rabbits fed diets on graded levels of dried, okra leaves (Abelmoschus esculentus)  

  Levels of Inclusion of dried okra leaves (%)   

Parameters          Normal values  0.00 2.50  5.00  7.50            10.00 SEM   P Values 

PCV (%)                      30.00-50.00 38.00 40.00 43.00 42.00 40.67 0.76          0.388 

RBC(X1012/l)  5.00-8.00 6.30b 6.67ab 7.50a 6.30b 7.13ab 0.17          0.256 

Hb(g/dl) 10.00-17.00 12.70 13.33 13.83 15.00 13.03 0.34              0.442 

WBC (X109/L)                 5.00-12.00 6.10 5.67 6.33 7.17 8.20 0.42                  0.043 

Neutrophil (%)                                                                                                                        25.00-55.00 29.00 27.00 27.00 28.00 30.67 0.92 0.398 

Lymphocyte (%)     30.00-80.00 67.33 69.00 70.33 70.33 66.00 0.89                  0.321 

Eosinophil (%)                 1.00-4.00 1.00 1.33 1.33 0.67 1.33 0.26 0.306 

Basophil (%)            1.00-7.00 2.33 0.67 0.33 0.67 1.00 0.28         0.500 

Monocyte (%)  1.00-4.00 0.33 2.00 1.00 0.33 1.00 0.23 0.571 

MCHC (g/dl) 31.00-35.00 32.00 33.33 32.13 35.70 32.20 0.66             0.386 

MCH (g/dl) 17.00-24.00 20.17 20.00 18.50 24.00 18.23 0.69                 0.310 

MCV (fl)  60.00-68.00 63.30 60.00 57.43 67.00 57.20 1.40    0.217 

Ab = Means in the same row with different superscripts differ significantly (P<0.05); SEM = Standard error of means; PCV = Packed Cell Volume; 

RBC = Red Blood Cell; Hb = Haemoglobin; WBC = White Blood Cell; MCV = Mean corpuscular volume; MCH = Mean corpuscular haemoglobin;  

MCHC = Mean corpuscular haemoglobin concentration; Source of Reference for normal values: Fraser and Mays (1986) 

 
Table 2: Serum biochemical indices of growing rabbits fed diets on grade levels of dried okra leaves (Abelmoschus esculentus) 

  Levels of Inclusion of dried okra leaves (%)   

Parameters          Normal values  0.00 2.50  5.00  7.50            10.00 SEM   P Values 

Total Protein (g/l) 5.00-8.00 7.90 5.47 6.87 5.97 6.10 0.35            0.211           

Albumin (g/l) 2.50-4.00 4.30 3.07 4.07 3.20 3.57 0.19            0.467          

Globulin (g/l) 2.40-4.70 3.16 2.40 2.80 2.77 2.53 0.19            0.467          

Cholesterol (mg/dl) 20.00-83.00 78.00 84.33 74.33 82.33 75.00 2.22            0.737 

Triglycerides (mg/dl) 30.00-90.00 83.67 81.00 82.33 81.33 86.00 3.93            0.835    

Creatinine (mg/dl) 0.50-5.00 0.87 1.43 0.93 0.80 1.17 0.12            0.304 

HDL (mg/dl) 30.00-50.00 39.87 44.73 38.50 40.67 38.17 1.82            0.637      

LDL (mg/dl) 15.00-40.00 21.40 21.40 19.37 21.80 19.63 0.79            0.580 

VLDL (mg/dl) 10.00-30.00 16.73 18.20 16.47 20.47 17.20 0.79            0.580 

SEM = Standard error of means; HDL = High Density Lipoproteins; LDL = Low Density Lipoproteins; VLDL = Very Low Density 

Lipoprotein; Source of Reference for normal values: Fraser and Mays (1986) 

 

 

DISCUSSION 

Packed cell volume (PCV) is a measure of the 

relative mass of blood (Baker and Silverston, 1985). 

The PCV values obtained in this study falls in line 

with the report by Ogbuewu et al., (2010) on the 

effect of dietary inclusion of africana indica (goose 

grass) leaf meal on haematological characteristics of 

New Zealand White and Chinchilla buck rabbits. 

The PCV values obtained in this study were 

however; higher than the values reported by Etim 

and Oguike, (2011) who worked on rabbit does fed 

Aspilia africana leaf meal and Ojebiyi et al., (2013).  

Aikhuomobhogbe and Orheruata (2006) asserted 

that low PCV results in anaemia that causes reduced 

oxygen carrying capacity of blood, increase pulse 

rate and consequently heart failure. Reduction in the 

concentration of PCV in the blood usually suggests 

the presence of a toxic factor, for example. 

Haemaglutinin which has adverse effect on blood 

formation (Oyawoye and Ogunkunle, 1998). 

 

Haemoglobin concentration obtained in this study is 

in agreement with the report by Ogbuewa et al., 

(2010) on Newzealand white and Chinchilla buck 

rabbit. Similarly, the values obtained in this study 

are similar to the findings of Esonu et al., (2006) on 

female rabbits fed Aspilia africana leaf meal based 

diet and that of the report by (Mufwa et al., 2012). 

This implies that okra leaves protein is of higher 

quality. Pellet and Young (1980) demonstrated the 
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existence of positive correlation between 

haemoglobin concentration and quality protein in 

the diet. According to the report of (Etim and Oguike 

2011 and Ojebiyi et al., 2013) on haematology 

profile of non-pregnant and pregnant doe rabbits 

(9.51-10.41 g/dl and 9.84 -11.33 g/dl) were slightly 

lower than the haemoglobin concentration of dried 

okra leaves obtained in this study. Adejumo (2004) 

reported that haematological traits especially packed 

cell volume (PCV) and haemoglobin (Hb) were 

correlated with the nutritional status of the animal.  

Archetti et al., (2008) reported that decrease in 

number of white blood cells  below the normal range 

is an indication that the rabbits were stressed at the 

time of collection or an indication of allergic 

conditions anaphylactic shock and certain 

parasitism, while elevated values (leucocytosis) 

indicate the existence of a recent infection, usually 

bacteria (Ahamefule et. al.,2008). White blood cell 

values obtained for dried okra leaves in this study is 

in agreement with the findings of Esonu et al. 

(2006). However, the value obtained in this study is 

higher than the value reported by Ojebiyi et al., 

(2013). The values obtained in this study showed that 

these animals were well nourished and were able to 

provide essential amino acids and minerals 

necessary for the normal functioning of the 

haematopoietic tissues (Ezeagu et al., 2002). 

 

The red blood cell counts (RBC) values recorded in 

this study falls within the recommended value of  

(3.8-7.9 X106 ) reported by (Hewitt et. al., 1989 : 

Medi rabbits, 2014). Increase in red blood cell 

counts were associated with high quality protein and 

disease free animal. Adeyemi et al., (2008) observed 

that the red blood cells and haemoglobin are 

positively correlated with protein quality and protein 

level in the diet. 

 

The Mean corpuscular haemoglobin (MCH) and 

meancorpuscular haemoglobin concentration 

(MCHC) values fall within the recommended value 

by Hewitt et al., (1989). The Mean cell volume 

(MCV) value obtained in this study falls within the 

recommended value by (Hewitt et al., 1989). This 

showed that the rabbits responded positively to the 

test ingredients. Thompson (2006) suggested that all 

the rabbits irrespective of the diets had 

normochromic and normocytic anaemia, meaning 

that the leaf meal 2.5 % to 10 % did not affect iron 

utilization by the rabbits. MCHC has shown to be 

the most accurate value that indicates anaemic 

condition (Thompson, 2006). The neutrophils 

counts obtained in this study fall within the normal 

recommended value of reported by Medi rabbits 

(2014). The lymphocyte count falls within the range 

value lymphocytes for buck and does rabbits 

reported by Ogbuewu et al., (2010). The results 

recorded in this study was in agreement with the 

statement of (Ogbuewu et al., (2010) who reported 

that non elevated value of neutrophils and 

lymphocyte ratio suggest that the animals were 

clinically sound. The higher the value of leucocyte 

count, the better the ability of the animal to fight 

diseases (Robert et al., 2003). One of the major 

functions of lymphocyte is their response to antigen 

(foreign bodies) by forming antibodies that circulate 

in the blood or in the development of cellular 

immunity. From the result of the differential counts, 

the higher value obtained for lymphocyte in the test 

group suggests a more effective antibody 

production. Reduction in the value of leucocytes 

may be due to low protein intake or liver damage or 

anaemia.  

 

Monocytes, Eosinophils and Basophils counts were 

not significantly (P>0.05) influenced by dietary 

treatments. Eosinophils counts are in agreement 

with the report by Hewitt et al. (1989) for clinically 

healthy rabbits. The normal eosinophils levels in this 

study indicate that the animals did not suffer from 

parasitic infections during the experiment. 

Basophils component plays a significant role in 

some types of immunologic hypersensitive reactions 

and increase in lymphocytes and monocytes indicate 

viral or bacterial infection (Robert et al., 1993). The 

presence of basophils counts in this study agree with 

the statement that basophil is normally presents in 

small or moderate number in the peripheral blood 

system of rabbits (Odeys, 1996: Ogbuewu, 2010). 

The monocyte counts obtained in this study when 

compared with the reference value (0-4%) reported 

by Medi rabbits, (2014) indicate that the animals did 

not react to any infections during the experimental 

period. The presence of monocyte in the rabbit fed 

dietary treatments contradicts the observations of 

(Ogbuewu, 2010) who recorded total absence of 

monocytes in male rabbits fed pawpaw peal meal 

and absence of monocytes in buck and doe rabbits 

fed graded levels of Africana indica (goose grass) 

leaf meal. 

 

According to Otesile et al., (1991), serum 

biochemistry is a generalized medium of assessing 

the health status of animals. Dietary components 

have been shown to have measureable effects on 

blood components (Awosanya et. al., 2000) hence 

serum biochemical metabolites are used to detect the 

existence of heart attack, liver damage and to 

evaluate protein quality and amino acid 

requirements in animals (Haper et al., 1999). 

Chineke et al., (2002) also reported that differences 

in serum biochemistry parameters might as well be 

caused by nutrition, environmental and hormonal 

factors. 

 

The mean cholesterol value obtained in this study is 

similar to the findings reported by (Ogbuewu et al., 

2008). The creatinine value obtained in this study 

was found to be within the recommended value 
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reported by (Medi, 2014). Creatinine content has 

been shown to depend on the quality and quantity of 

dietary protein (Esonu et. al., 2001). The non-

significant differences observed in creatinine were 

in line with the report of protein retained in animal 

by Akintola and Abiola (1999) and Awosanya et al. 

(2000). Abdel Hameed et al. (2013) reported that 

serum protein concentration at any given time in 

turn is a function of hormonal balance, nutritional 

status, water balance and other factors affecting 

health. Serum total protein has been reported as an 

indication of the protein retained in the animal body. 

Akintola and Abiola (1999) and Esonu et al. (2001). 

The values recorded for serum total protein of all 

treatments in this study is in agreement with the 

report by Hillyer (1994). The values in this study 

were higher than the values reported by Ogbuewu 

(2008) and Nuhu (2010). Generally, higher 

biochemical values observed could be attributed to 

the high nutritional value of the diets. The 

biochemical values of albumin and globulin 

obtained in this study were higher than the values 

reported by Ogbuewu et al. (2010). Total protein, 

albumin and globulin are influenced by the quality 

and quantity of protein supplied in the diet. Onifade 

and Tewe (1993) and Esonu et al. (2001).  

 

 

CONCLUSION 

The haematology and serum biochemistry analysis 

of the experimental rabbits fed dried okra leaves 

manifested the superiority over the control diet. 

Okra leaves did not have adverse effects on the 

rabbits and it is assumed that the decrease or 

increase in the values of blood parameters 

investigated may be attributed to the stimulation of 

erythropoiesis and leucopoiesis. Dietary inclusion of 

dried okra leaves up to 10.00 % tended to improve 

various haematological parameters such as 

haemoglobin, white blood cell, MCH, MCHC, 

MCV and neutrophils. This shows that the leaves 

have the potential to increase immunity and some 

serum chemistry such as serum total protein, and 

albumin. 
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