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Abstract 

The present study was carried out on twenty-four lactating Murrah buffaloes 
during summer months in 2016 in experimental sheds with or without 
microclimate alteration devices as four treatment groups (six buffaloes in each 
group) viz. foggers (T1), fans (T2), fans and feed additive (T3) and control 
group (C). Mean haemoglobin (Hb) levels were significantly (P<0.01) 
different and higher in C group of buffaloes followed by T3, T2 and T1 groups. 
Packed cell volume (PCV) and total erythrocyte count (TEC) were higher in 
C group followed by T2, T3 and T1 group animals. Mean total leukocyte count 
and erythrocyte indices including mean corpuscular volume (MCV), mean 
corpuscular haemoglobin (MCH) and mean corpuscular haemoglobin 
concentration (MCHC) did not differ significantly among the groups. 
Neutrophils (%) were higher in T3 group followed by T1, T2 and C group 
animals, whereas lymphocytes (%) were higher in C group followed by T2, T1 
and T3 group animals. Monocytes and Eosinophils did not differ significantly. 
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Introduction 

Buffaloes have poor heat tolerance capacity compared to other domestic ruminants (Moran, 1973), and are more 

prone to heat stress due to scarcely distributed sweat glands, dark body colour and sparse hair on body surface (Das 

et al., 1999; Khongdee et al., 2013) which reduce the capacity of cutaneous evaporation (Gudev et al., 2007). An 

imbalance between metabolic heat production inside the animal body and its dissipation to the surroundings results 

in heat stress under high air temperature and humid climates. To the changing climate, homeotherms generally adapt 

compensatory (thermoregulatory) mechanisms directed at maintaining or restoring thermal balance (West, 1999) 

and this adaptability results in changes in physiological, haematological, biochemical, hormonal, behavioural, 

production and reproduction aspects. Heat stress has an effect on haematological profile (Pandey et al., 2013). 

Materials and Methods 

A study was conducted on the haematological profile of twenty-four lactating Murrah buffaloes available at 

Livestock Research Station, Mamnoor, Warangal district, Telangana during the summer months in 2016. The 

research station is situated 290 meters above the mean sea level on 17.9 0N Latitude and 79.59 0E Longitude. The 

average annual rainfall is around 550 mm. The climate of the area is typically tropical with average temperature 

ranging from 15-46°C and 38% to 59% RH. All the buffaloes were maintained under standard feeding and 

managemental conditions. The buffaloes were housed in four different treatment groups (six in each group) viz. 

foggers (T1) operated from 12.00 noon to 3.00 pm, fans (T2), fans and feed additive in the form of Chromium 

supplement and yeast culture as an anti-stress agent @ 500g/tonne of feed (T3) and control group of buffaloes were 

housed under loose housing system (C). 

Blood samples (2 ml) were collected twice from the jugular vein of all the experimental animals, prior to the morning 

feeding once before the start of feeding trial and the other at the end of the experiment into vacutainers containing 

disodium salt of EDTA @ 2 mg/ml as anticoagulant under aseptic conditions. The blood samples were labelled, 

stored and transported in cooling box maintained at 2-8°C to the laboratory for further investigation. Hemoglobin 

concentration (Hb, g/dl), hematocrit value (PCV, %), total erythrocyte count (TEC, x106/mm3), total leucocyte count 

(TLC, x103/mm3), leukocyte cell types (%) and erythrocyte indices viz., mean corpuscular volume (MCV, %), mean 

corpuscular haemoglobin (MCH, %) and mean corpuscular haemoglobin concentration (MCHC, %) were analyzed 

using Aautomatic haemo-analyser.  

Statistical analysis of data was carried out according to the procedures suggested by Snedecor and Cochran (Analysis 

of variance was utilized to test the significance of various treatments).   

Results and Discussion 

1.   Effect on Haemoglobin (Hb) 

The mean haemoglobin levels in C, T1, T2 and T3 groups of buffaloes were 13.22±0.66, 9.32±0.34, 10.57±0.13 

and 10.77±0.63 g%, respectively. Mean Hb levels were significantly (P<0.01) different and higher in C group of 

buffaloes followed by T3, T2 and T1 groups. In the present study, significantly (P<0.01) higher Hb in C group of 

Murrah buffaloes could be due to haemo-concentration due to loss of fluids as no microclimate alteration devices 

are there in the shed. These results were consistent with the findings of Toharmat et al. (1998), Iqbal (2013) and 

Parmar et al. (2013). 

2.   Effect on Packed Cell Volume (PCV)         

The mean packed cell volume was 40.0±2.28, 28.3±1.73, 31.6±0.61 and 31.1±2.15 % in C, T1, T2 and T3 groups 

of Murrah buffaloes, respectively and differed significantly (P<0.01). PCV was higher in C group followed by T2, 

T3 and T1 groups of buffaloes and this could be due to haemo-concentration of the blood due to loss of fluids due 

to ambient heat present during summer as no microclimate alteration devices are there in the shed Similar results 

were observed by Toharmat et al. (1998) and Parmar et al. (2013). While, Koubkova et al. (2002) found significant 

(P<0.05) increase in hematocrit value during high ambient temperatures and Omar et al. (1996) found that 

hematocrit value was reduced by cooling.  

3.   Effect on Total Erythrocyte Count (TEC) 

The mean total erythrocyte count for C, T1, T2 and T3 groups of buffaloes were 4.72±0.26, 3.37±0.11, 3.67±0.02 
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and 3.80±0.19 (10⁶/µl), respectively which were significantly (P<0.01) different. Mean TEC was higher in C group 

followed by T3, T2 and T1 groups of buffaloes and this could be due to adequate nutrient availability required for 

Hb synthesis. These results were consistent with the findings of Koubkova et al. (2002), Iqbal (2013) and Parmar 

et al. (2013). Whereas, Omar et al. (1996) found that red blood cell number were reduced by cooling. 

4.  Effect on Total Leukocyte Count (TLC) 

The mean total leukocyte count were 8.62±0.59, 6.17±0.86, 8.03±1.56 and 7.52±0.52 (103/µl) in C, T1, T2 and T3 

groups of Murrah buffaloes, respectively. Present study revealed that TLC was relatively higher in C and T2 group 

of Murrah buffaloes followed by T3 and T1 groups and differed non-significantly. Higher TLC in C and T2 group 

of buffaloes could be due to thyromolymphatic involution or destruction of erythrocytes as a result of heat stress. 

Abdel Samee (1987) also observed increased leukocyte count by 21-26% in farm animals under thermal stress. 

Similar findings were given by Omran et al. (2011) and Das et al. (2014). 

5.   Effect on Erythrocyte Indices 

In the present study, effect of different experimental groups on erythrocyte indices including Mean corpuscular 

volume (MCV), Mean corpuscular haemoglobin (MCH) and Mean corpuscular haemoglobin concentration 

(MCHC) were assessed and presented in Table 1. The mean MCV obtained for C, T1, T2 and T3 groups were 

84.77±0.48, 83.81±3.08, 86.39±1.85 and 81.68±2.38 %, respectively. The mean MCH recorded for C, T1, T2 and 

T3 groups were 28.07±0.23, 27.66±0.45, 28.82±0.38 and 28.28±0.31 %, respectively. Whereas, the mean MCHC 

for C, T1, T2 and T3 groups were 33.11±0.32, 33.18±1.07, 33.40±0.42 and 34.71±0.65 %, respectively. The 

difference among the buffaloes kept under different microclimatic conditions was statistically non-significant. These 

changes may be due to elevated levels of Hb, PCV and TEC in C group of buffaloes.   

6.   Effect on Differential Leukocyte Count (DLC) 

Differential leukocyte count (DLC) consists of Neutrophils (%), Eosinophils (%), Lymphocytes (%), Monocytes 

(%) and Basophils (%) which has been presented in Table 1 excluding Basophil (%) since there was zero basophil 

count in all the four groups.  

Table 1: Effect of microclimate alteration devices and feed additive on haematological profile in Murrah buffaloes 

Experimental groups 
Hb 

(g%) 

PCV 

(%) 

TEC 

(10⁶/µl) 

TLC 

(103/µ

l) 

MCV 

(%) 

MCH 

(%) 

MCH

C (%) 

Neutro

phils 

(%) 

Eosin

ophils 

(%) 

Lymphocytes 

(%) 

Monocytes 

(%) 

Control (C) 
Mean± 

SE 

13.22b 

± 0.66 

40.00b 

±2.28  

4.72b 

±0.26  

8.62 

±0.59  

84.77

±0.48  

28.07

±0.23  

33.11

±0.32  

55.67a 

±2.65  

2.33 

±0.21  
37.00b±1.83  4.5±0.5  

Foggers (T1) 
Mean± 

SE 

9.32a 

±0.34  

28.33a 

±1.73  

3.37a 

±0.11  

6.17 

±0.86  

83.81

±3.08  

27.66

±0.45  

33.18

±1.07  

63.00ab

±1.1  

2.33 

±0.21  
30.00ab±1.32  4.67±0.21  

Fans (T2) 
Mean± 

SE 

10.57a 

±0.13  

31.67a 

±0.61  

3.67a 

±0.02  

8.03 

±1.56  

86.39

±1.85  

28.82

±0.38  

33.4 

±0.42  

60.33ab

±3.11  

2± 

0.37  
33.00ab±2.99  4.67±0.21  

Fans+ (T3) 

Feed additive 

Mean± 

SE 

10.77a 

±0.63  

31.17a 

±2.15  

3.80a 

±0.19  

7.52 

±0.52  

81.68

±2.38  

28.28

±0.31  

34.71

±0.65  

66.33b 

±2.79  

2.33 

±0.21  
27.33±2.84  4±0 

Present study revealed that the mean values of neutrophils in C, T1, T2 and T3 groups of buffaloes were 55.67±2.65, 

63.00±1.10, 60.33±3.11 and 66.33±2.79 %, respectively which differed significantly (P<0.05). Neutrophils % were 

higher in T3 group followed by T1, T2 and C groups. Similarly, significant (P<0.001) difference was observed in 

treatment group of buffaloes under hot-dry season (Das et al., 2014). The mean values of eosinophils in C, T1, T2 

and T3 groups of buffaloes were 2.33±0.21, 2.33±0.21, 2.00±0.37 and 2.33±0.21 %, respectively which did not 

differ significantly. While, the mean values of monocytes in C, T1, T2 and T3 groups of buffaloes were 4.50±0.50, 

4.67±0.21, 4.67±0.21 and 4.00±0.00 %, respectively which also did not differ significantly among the experimental 

groups of buffaloes. The mean values of lymphocytes in C, T1, T2 and T3 groups of buffaloes were 37.00±1.83, 

30.00±1.32, 33.00±2.99 and 27.33±2.84 %, respectively and differed significantly (P<0.05). Lymphocytes (%) were 

higher in C group followed by T2, T1 and T3 groups. Similarly, significant (P<0.05) difference was observed by 

Das et al. (2014) in T0 (control) group than T1 group (provided with niacin, yeast, mustard oil, curtains and mist 

fans). 

Conclusion 

Some of the microclimate alteration devices and supplemented feed additive had significant counter acting effect 
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on heat stress thus resulted in alteration of some parameters of haematological profile in Murrah buffaloes.  
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