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Temporal response pattern to cold 
exposure has been worked out in 
certain homeothermic mammals in 
order to understand the process of 
homeothermy and also to be able to 
predict the survivability of animals on 
transhipment to cold envirenment, 

Haematological responses which 
can be asssessed with greater ease 
and precision are considered important 
(Gilson, 1950) in this regard. 

Wide variations reported in the 
response patterns and lack of informa-
tion in goats and horses, especially on 
exposure to controlled cold environ-
ment, have prompted this study. 

Materials and Methods 

Three each of adult bucks and 
horses maintained under standard 
feeding and management conditions 
v~~ere exposed to 5°C ambient tempera_ 
Lure at a relative humidity of 75-I-5% 
for 3 and 5 days, respectively. The 
cold chamber housing the animals was 
thermostatically controlled. Thick 
adsorbent bedding was provided to 
protect the animals from direct contact 

with cold floor and also to help main-
tain humidity by absorbing the urine. 
Blood was collected from jugular vein 
into EDTA tubes on 0, 1 and 3 days in 
goats and on 0, 1, 3 and 5 days in 
horses. The blood cell counts, PVC 
and the statistical analysis of data were 
carried out as per methods described 
by Reddy et. al., (1988), 

Results and Discussion 

Results of haematological data from 
goats and horses exposed to 5°C ambi-
ent temperature 'are given in tables 
1 & 2, respectively. 

Horses and goats shivered contin-
uously and were not inclined to drink 
water during the exposure. Shivering 
in goats, however, was less compared 
to horses. 

Total erythrocyte count and 
Haematocri t 

The changes in erythrocyte count 
were not significant (P? 0.05) either in 
horses or in goats. Exposure to cold 
did not have a significant effect on 
haematocrit values either. 

The percent reticulocyte count was 
practically zero both before and after 
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Table 1: Haematologic data of goats exposed to an ambient temperature.at 5"C 

Sl. 
No. 

. Parameter 
measured 

Before 
Exposure 

Treatment mean ± S. E• 
Duration of exposure (days) 

1 3 

1. Total erythrocyte 14.4586 13.8746 11.1?3~ 
count. (in millions/cumm) ± 2.569 ± 1.763 +2:001 

2. Haematocrit 27.G006 26.3336 24.3336 
-value (in %) ± 3.512 ±3.667 ±3.712 

3. Total leucocyte 9.967a 14.983a 10.0756 
count (Thousands/cumm) ± 2.097 ±2.156 +2.166 

4. Percent neutrophil 62.0006 75.333°. 70.533g0
count ± 1.323 ± 2.729 ±2.090 

5. Total eosinophil 75.8676 35.1676 7:46 
count ± 35.139 ± 24.275 + 7.4 

6. Percent lymphocyte 34.0006 21.333° 27.300~~ 
count . ± 0.50 ± 1.333 ± 1.457 

N. B. Means of each parameter superscribed with the same alphabet are not significantly 
different (P70.05}. 

Table 2: Haematologic data of horses exposed to 5"C ambient temperature 

Sl. Parameter 
No. 

Treatment Mean + S. E. 

Before 
Exposure 

Duration of Exposure (in days) 
1 3 5 

1. Total erythrocyte 
count (in millions/cumm) 

2. Haematocrit 
value (in %) 

3. Total leucocyte 
count (ThousandsiCumm) 

4. Percent neutro_phil 
count 

5. Total eosir_ophil 
count 

6. Percent lymphocyte 
count 

7.6276 
+0.691 

38.2506 
± 1.627 

12.6426 
±2.560 

55.6676 
± 4.781 

432.9006 
± 99.333 

37.000a 
± 5.530 

8.1726 
± 0.570 

37.7676 
± 1.545 

14.3336 
± 2.290 
66.667ab 
± 6.496 

175.750" 
± 65.695 

29.1676 
± 5.570 

7.6256 
± 0.463 

37.4336 
± 1.841 

12.6506 
± 1.999 
69.833ab 
± 5.833 

166.500° 
61.802 

24.661a 
± 5.848 

7.2316 
± 0.627 

40.433 
± 1.374 

16.8926 
±3.028 

74.509° 
5.489 

83.250° 
49.95 

21.6676 
±4.147 

N. B. Means of each parameter superscribed with the same alphabet are not significantly 
different (F90.OS). 
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exposure in goats as well as horses 
and hence the values are not given. 

The minor variations in the above 
values and the presence of shivering 
associated with reduced water intake 
indicate that the exposed animals were 
augmenting heat production through 
shivering thermogenesis in addition to 
preventing heat loss by ingesting less 
water. Thus the increased oxygen 
uptake generally associated with cold 
exposure (Adolph, 1950) and the signi-
ficant increase in erythrocyte count 
in rats exposed to 5"C (Reddy et, ai., 
1988) were not seen either in goats or 
horses. Imperceptible reticulocyte 
counts in both 'goats and horses show 
that exposure to 5"C ambient tempera—
ture upto 3/5 days does not bring any 
stress on the haemopoietic system of 
these animals. 

This species variation indicates the 
possible existance of a species depend-
ent equation of the multiple thermore-
gulatory mechanisms in mammals. 

The results reported here are 
similar to the findings of Pal, et. al. 
(1945) and Raghavan and Mullick (1962) 
in cattle during winter season. 

Exposure to cold environment did 
not induce any significant (P> 0.05) 
alterations in the total leucocyte count 
of either goats or horses. A significant 
(P~ O.C5) increase in %neutrophil count 
(derived from differential count) was 
observed in goats exposed to 5"C 
whereas in horses the increase was 
significant (P~ 0.05) on five day 
treatment only. Eosinopenia observed 
in both the species was significant 

(Py 0.05) only in horses, throughout the 
treatment. In contrast lymphopenia 
observed in both the animals was 
significant (P> 0.01) in goats but not 
horses. 

An increase in the activity of 
adrenal cortex (Bertash and Korostovt-
seva, 19?6) and increase in the release 
of noradrenaline at the sympathetic 
nerve endings (Alvarez and Johnson, 
19?0) on exposure to cold must be 
responsible for the n e u t r o p h i l i a, 
lymphopenia and eosinopenia obser-
ved in goats as well as horses. 

The results obtained in this study 
corroborate the findings of ~ Highman 
and Altland (1962) in rats and Dietrich 
and Holleman (19?3) in horses exposed 
to winter temperatures in Alaska. 

These results indicate that on 
exposure to low ambient tem-
parature the haematological and 
behavioural responses were quali-
tatively same in goats and horses. 
The response to cold was more in 
terms of morphological or behavioural 
adaptation, over 3-5 days, rather than 
physiological. Exposure to cold ini-
tiated classical stress reaction in these 
animals. The attenuated response in 
goats compared to horses indicate that 
goats are less susceptible to cold. 

The neutrophil and lymphocyte per-
centageand total eosinophil counts may 
serve as an adaptation index in these 
animals. 

Summary 
Goats and horses were exposed to 

an ambient temperature of 5"C in a 
cold chamber for 3 and 5 days, res-
pectively. Total erythrocyte, t o t a l 
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leucocyte. total eosinophil, - differential 

leucocyte counts and haematocrit values 

were determined, prior to and after I, 

3 and 5 days of exposure. 

The percent neutrophil count in-. 

creased in both the species on exposure 
to cold. The difference was, however 

significant in goats only (P X0.05). The 

total eosinophil count decreased 

(P~ 0.05) consistently with the _duration 

of exposure in both but the decrease 

was significant (P X0.05) in horses only. 

The lymphocyte percentage decreased 

with cold exposure significantly 

(P X0.01) in goats only. Cold induced 

changes in the RBC, WBC counts and 

haematocrit value were not significant.

The results suggest that the caprine 

and equine responses to cold were 

qualitatively similar. A definite trend 

was visible in the neutrophil and lymp-

hocyte percentage and total eosinophil 

counts which may serve as indices of ad- 

aptation to cold..Goats appear to be less 

susceptible to cold compared to horses. 
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