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ABSTRACT 
This work was designed to evaluate the use of acute phase protein as biomarker of stress in measuring 
nutrigenomic effect of balanite on the response of Uda Sheep to heat stress. This research was 
conducted at the Teaching and Research Farm, Department of Animal Science , Federal University, 
Gashua. Twelve (12) Uda rams age range between 8-12 months with average initial weight of 17kg 
were used for this work. Body weight, haematological parameters and biochemical parameters as 
negative acute phase proteins were measured. Treatments 3 (10 % balanite) and 4 (15 % balanite) 
reveled significantly (P < 0.05) higher body weights than treatments 1 and 2. There were no 
significant (p ˃ 0.05) differences in all serum biochemical parameters measured except in the Urea (p 
˂ 0.05). Monocytes (MON), Neutrophils (NEU), atypical lymphocytes (ALY) and Basophils (BAS) 
where there were significant differences (P < 0.05). It is therefore, concluded that balanite has 
nutrigenomic effect and improved the adaptability of Uda  and that urea could be used as biomarker 
of heat of stress. 
Keywords:Balanite aegyptiaca, heat stress, biomarkers, blood cells 

 
INTRODUCTION 
Livestock rearing serves as a major economic activity in the lives and livelihoods of millions of poor 
and marginal farmers, particularly in developing countries (FAO 2015). As per recent reports, 
livestock is considered as one of the fastest emerging dominant agricultural subsectors in the world 
(Thornton, 2010). However, the productivity of the animal is observed to be conserved in a narrow 
range of environmental conditions (Baumgard and Rhoads 2013). Among the various climatic 
variables, ambient temperature fluctuations are found to be the most intriguing factor affecting 
livestock production potential (Sejian et al., 2013). Livestock having superior productive traits may 
produce poorly when the production environment is not favorable due to negative interaction between 
their genetic merit and environmental variables (Mpofu et al., 2017). High environmental temperature 
and thermal zone values higher than the critical thresholds level led to lowered feed intake, body 
weight, and feed conversion efficiency (Sohail et al., 2012). Chronic heat exposure critically affects 
the meat quality and fat accumulation in broiler chicken, but it is breed dependent (Lu et al., 2007). 
Heat stress has been reported to have negative effects on health status of chicken leading to changes in 
physiology, metabolism, hormonal and immune system. At high temperature decreases synthesis of T 
and B lymphocytes and suppression of phagocytic activity of blood leukocytes (Kadymov and 
Aleskerov, 1988). Bartlett and Smith (2003) found that lower levels of total circulating antibodies and 
lower levels of specific IgM and IgG in broiler under heat stress. Nathan et al., (1976) observed that 
reduced total WBC and activities of leukocytes under heat exposure. Zulkifi et al., (2000) also 
reported significant decline in animal antibody production under heat stress.This project is therefore, 
aimed at evaluating the performance response, acute phase proteins and haematological parameters of 
sheep fed Balanite under heat stress condition. 
 
MATERIALS AND METHODS 
This research was carried out in the Department of Animal Science Teaching  and Research Farm, 
Federal University Gashua. Twelve (12) Uda rams aged 8-12 months with average initial weight of 
17kg were sourced from the open market, quarantined for two weeks and used for this study. These 
animals were raised and fed with varying levels of balanite (0%, 5%, 10% and 15% for treatment 1, 2, 
3 and 4 respectively) for two months. Three animals were allotted into each treatment of four in 
completely randomized design (CRD). Ten (10) mL of blood sample were collected in duplicates at 
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the end of the feeding trial from three rams in each treatment via jugular vein puncture using 
hypodermic needle for hematology. These samples were used for determination of hematological 
parameters, total protein, urea nitrogen and creatinine. Blood samples were centrifuged immediately 
and plasma were decanted into serum vials. The serum samples were stored in a deep freezer (-20 0C) 
until required for analysis.  
The data collected was subjected to analysis of variance (ANOVA) using the general linear model 
(GLM) procedure of SAS (2002). Significant differences among means were compared using the 
Duncan’s Multiple Range Test (DMRT). 

 
RESULTS AND DISCUSSION 
Body weight and negative acute phase proteins 
The serum biochemical parameters of Uda rams Balanite aegyptiaca for 10 week of experiment are 
presented in Table 1. There were no significant (p ˃ 0.05) differences in all serum biochemical 
parameters measured except for Urea (p ˂ 0.05). Urea values in T3 at 10% was higher when 
compared with other treatments (T1, T2 and T4).There were no significant (p ˃ 0.05) differences in 
the body weights.  This report disagreed with the findings of Bamikole and Babayemi, 2004 and 
Okpara, et al., 2014 who emphasized the negative or no effect of high level of browse leaves in Uda' 
diets. It is more profitable to feed browse leaves as supplements at a reduced level of inclusion in 
livestock diets. This finding is similar to the reports of Nagalakshmi et al. (2010) observed that 
complete diets increased nutrient utilization, increased acceptability and reduced cost of feeding in 
ruminants. Serum biochemical indices had been used to determine the level of heart attack, liver 
damage and also to evaluate protein quality and amino acid requirements in animals (Harper et al., 
1979). The result revealed that feeding balanite affected the urea amount in the Uda. The increases in 
urea level improve the ammonia concentration used for microflora (bacteria and protozoa) to 
synthesize protein as reported by Zarcada et al. (1997) that stated that urea is an important source for 
protein supplement. This could bring about adaptation in the animal during period of heat when they 
are deprived from feeding due to environmental factor (Marai et al., 2007).  Protein deficiency may 
cause growth retardation, muscles wasting, abnormal swelling of the belly or fluids in the body.  
 
Table 1: Body weight and negative acute phase protein of uda breed of sheep fed graded level of 
Balanite aegyptiaca. 
Biochemical parameters T1 (0%) T2 (5%) T3 (10%) T4 (15%) 
Body weight (kg) 18.67bc±1.85 17.00c±5.567 22.00ab±7.33 23.50a±1.527 
Urea (umol/L) 7.033b±1.414 7.700b±0.0577 9.20a±0.0577 6.433b±0.317 
Total protein (g/L) 58.667±1.452 59.00±0.577 57.00±0.577 59.667±3.756 
Albumin(g/L) 29.333±1.2018 29.00±0.577 27.00±0.577 29.33±0.666 
a, b, c, means in the same row with different superscript differ significantly (P<0.05). 
 
Haematology 
The means (±SE) of heamatological parameters of Uda breed of sheep fed graded level of Balanite 
aegyptiaca at 10weeks of experiment as presented in table 2. There were no any significant 
differences (p>0.05) in all of the heamatological parameters measured except in Monocytes (MON), 
Neutrophils (NEU), atypical lymphocytes (ALY) and Basophils (BAS) where there were significant 
differences (P ˃ 0.05). The result presented revealed that feeding Balanite to sheep affected the 
Monocytes, Neutrophils, Atypical lymphocytes and Basophils concentration of Uda breed of sheep. 
No report was available on the effect of Balanite on haematological parameters. However, Daramola 
et al. (2005) reported that Guna affected monocyte and neutrophils in sheep. Heamatological values 
could serve as baseline information for comparison in conditions of nutrient deficiency, physiology 
and health status of farm animals (Daramola et al., 2005). This may account for variation in age, sex, 
breed or strain, sampling techniques, and testing methodology.  
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Table 2: The results of mean ± SE of hematology of uda breed of sheep fed graded level of Balanite 
aegyptiaca. 
 T1 (0%) T2 (5%) T3 (10%) T4 (15%) 
LYM 54.03a±8.85 40.80ab±0.46 37.00b±0.58 55.50a±7.28 
MON 2.85b±0.65 6.80ab±0.46 2.90b±0.58 9.03a±2.75 
NEU 40.90ab±8.10 50.40ab±0.10 58.10a±0.58 31.90b±11.31 
EOS 0.10±0.00 0.20±0.06 0.20±0.01 1.60±1.35 
BAS 0.40b±0.10 1.90a±0.06 0.90ab±0.01 1.97a±0.73 
ALY 1.30b±0.20 4.80a±0.01 3.10ab±0.58 4.00a±1.24 
IMM 0.05 ±0.05 0.10±0.01 0.10±0.58 0.03±0.03 
RBC 1.42±0.45 1.28±0.01 1.563±0.01 1.34±0.10 
HGB 9.95±2.05 9.40±0.06 10.80±0.10 10.37±0.61 
HCT 6.75±2.15 6.10±0.06 7.50±0.06 6.43±0.63 
MCV 47.65±0.15 47.50±0.12 48.00±0.06 47.80±1.55 

a, b, c, means in the same row with different superscript differ significantly (P<0.05); LYM= Lymphocytes (%), MON= 
Monocytes (%), NEU= Neutrophils (%), EOS= Eosinophils (%), BAS= Basophils (%), MCV= Mean corpuscular 
volume, RBC= Red blood cell, HGB= Haemoglobin., ALY= Atypical lymphocytes, IMM=Immune mediated myositis,  
HCT=hematocrit. 

 
CONCLUSION 
It is revealed in this study that Uda breeds fed 10% and 15% balanite showed better performance in 
body weight. Therefore, it is conclude that balanite has nutrigenomic effect on body weight and 
improved adaptability of Uda breed and that urea could used as biomarker of stress. 
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