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Abstract   The study was conducted on a total of 12

buffalo calves and 12 cow calves. The experiment in-

cluded four group of animals, control group of buf-

falo and cow calves, thyroxine supplemented buffalo

and cow calves, respectively. Each group included

six animals. Thyroxine was administered orally once a

day @ 0.167 mg/kg body weight in powder form mixed

along with 5 gram jaggery on 15th day, 30th day and

45th day to the experimental calves. The physiological

responses were recorded on the day of collection.

Studies on physiological responses, suggested that

heart rate increased significantly in thyroxine supple-

mented cow calves but not in buffalo calves, in com-

parison to control group. The rectal temperature and

respiration rate did not increase significantly in thy-

roxine supplemented buffalo calves and cow calves

than control groups of buffalo calves and cow calves.

The body weight remained almost constant in treat-

ment groups. The adaptability index (%) of thyroxine

supplemented buffalo calves did not differ signifi-

cantly as compared to control group of buffalo calves

whereas, adaptability index (%)of thyroxine supple-

mented cow calves decreased significantly than con-

trol group of cow calves. However, the adaptability

index (%) of buffalo calves was found to be higher

than cow calves in all respect. The increased thyrox-

ine level in thyroxine supplemented buffalo calves

helped to maintain their body temperature and in-

creased basal metabolic rate, thus helped in their sur-

vival and reduced mortality.

Keywords  Thyroxine, Buffalo calves, Cow calves,

Adaptability index.

Introduction

The neonatal buffalo calves have lower rectal tem-

perature than cow calves. The production of heat is

by utilization of brown fat in early neonatal life, when

the young one is exposed suddenly to the new envi-

ronment and faces the crisis of thermoregulation.

Higher serum lipids further potentiate the cause of
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Table 1.  Rectal temperature (oF) at different intervals in different

groups of calves. Mean values bearing different superscripts in

rows and columns (lower case) and in last row (upper case), differ

significantly (p<0.05).

                                          Groups

Days       I     II       III    IV

16 th 100.58 ± 100.95 ± 100.95 ± 101.40 ±

0.39d 0.29cd 0.24cd 0.39bcd

31st 100.45 ± 102.07 ± 100.90 ± 102.78 ±

0.31d 0.29ab 0.17cd 0.50a

46 th 100.80 ± 101.95 ± 100.90 ± 102.20 ±

0.29cd 0.43abc 0.33cd 0.36ab

Over- 100.61± 101.66± 100.92± 102.13±

all 0.18B 0.22A 0.14B 0.26A

hypothermia due to underutilization of lipids by the

buffalo calves [1].

Hypothermia might be an important factor for

higher mortality of buffalo calves, particularly during

winter season. Poor utilization of lipids might be the

triggering element for hypothermia in these neona-

tal buffalo calves. Exogenous supplementation of par-

ticular drug will help in maintenance of BMR of calves

by its calorigenic effects by uncoupling of oxidative

phosphorylation process. Therefore,elevated body

temperature will lead to sustenance of calves during

initial two months of age. Hence, the present study

was planned to explore effect of exogenous thyroxine

supplementation on physiological responses and

adaptability index in calves.

Materials and Methods

The study was conducted on a total of 12 apparently

healthy buffalo calves and 12 cow calves at Live-

stock Farm (calf unit), Adhartal, N.D.V.S.U., Jabalpur

(M.P.). The experiment included total four group of

animals (I-IV), control group of buffalo calves and

cow calves, thyroxine supplemented buffalo and cow

calves, respectively. The thyroxine was administered

orally once a day @ 0.167 mg/kg body weight in pow-

der form mixed along with 5 gram jaggery on 15th

day, 30th day and 45th day to the experimental calves.

The physiological parameters viz., rectal tempera-

ture was recorded (oF) with the help of clinical ther-

mometer by contacting the same with the mucous

membrane of rectum for a minimum of 2 minutes.

The respiration rate (per minute) was noticed by ob-

serving the movement of the ribs for 30 seconds.

The rate per minute was determined by doubling the

recorded values. Heart rate was measured by indi-

rect ausculation method with the help of binaural

stethoscope. It was measured by placing the phonen-

doscope on body surface in between the 3rd and 6th

pairs of the ribs on left side of the body. The body

weight (kg) of the calves was determined taking

weight of calves along with animal  attendant. The

difference in the weight was taken as weight of the

Fig. 2. Respiration rate (per min) at different intervals in

different groups of calves.

Table 2. Respiration rate (per min) at different intervals in

different groups of calves.

                                     Groups

Days         I         II       III       IV

16th 28.33±2.30 27.67±2.01 29.33±1.73 29.50±2.17

31st 27.33±2.12 30.50±1.67 30.00±1.59 30.50±1.54

46th 26.00±1.69 30.83±2.63 31.00±1.77 31.00±1.03

Over-

all 27.22±1.14 29.67±1.2 30.11±0.93 30.33±0.91

Fig. 1. Rectal temperature (oF) at different intervals in

different groups of calves.
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Table 3. Heart rate (per min) at different intervals in differ-

ent groups of calves. Mean values bearing different superscripts

in last row, differ significantly (p<0.05).

                                          Groups

Days             I                  II                III               IV

16th 87.33± 91.33 ± 89.50 ± 96.67 ±

1.20 0.92 3.03 1.23

31st 86.00 ± 96.00 ± 87.33 ± 99.17±

0.58 1.37 2.68 1.01

46th 85.67 ± 94.00 ± 88.50 ± 99.17 ±

1.82 1.41 1.50 1.01

Overall 86.33 ± 93.78 ± 88.44 ± 98.33 ±

0.73C 0.82B 1.36C 0.65A

calves. The body weight of the calves was recorded

on the day of  blood collection.

Adaptability index was measured by using Ibe-

ria heat tolerance test. Heat tolerance test was cal-

culated by modified standard method [2]. For calcu-

lating the test all groups of animals were kept in open

paddock with access to water but having no shed

from 8.00 am to 4.00 pm. At 4.00 pm rectal temperature

was recorded. This experiment was done for 3 con-

secutive days with average air temperature 85oF or

more.

     Heat tolerance coefficient= 100 — 10 (BT – 101.1)

Adaptability coefficient

Where BT is average body temperature after sun ex-

posure in oF, 101.1 is animal normal body tempera-

ture, 10 is a factor to convert degrees’deviation in

Table 4. Body weight (kg) at different intervals in different

groups of calves. Mean values bearing different superscripts in

rows and columns (lower case) and in last row (upper case),

differ significantly (p<0.05).

Groups

Days I II III IV

16 th 29.00 ± 24.08 ± 27.80 ± 22.90 ±

1.33ab 0.60cd 0.72ab 0.57d

31st 29.90 ± 26.10 ± 29.50 ± 24.68 ±

1.14a 0.52bc 0.88a 0.82 cd

46 th 30.80 ± 27.80 ± 30.33 ± 27.92 ±

1.69a 0.94ab 0.93a 0.65ab

Overall 29.88 ± 26.00 ± 29.19 ± 25.17 ±

0.78A 0.53B 0.52A 0.62B

Fig. 3. Heart rate (per min) at different intervals in different

groups of calves.

body temperature from the normal to a unit basis

and 100 is perfect efficiency in maintaining tem-

perature at 101.1 oF.

The physiological data were analyzed by analy-

sis of variance using hierarchical design and adapt-

ability index was analyzed by using completely ran-

domized design (CRD) [3].

Results and Discussion

The higher rectal temperature as shown in Table1,

Fig. 1 of thyroxine treated calves [4] is clearly re-

lated to the calorigenic effect of exogenously

supplemented thyroxine, which maintains a critical

role in the control of body temperature by stimula-

tion of thermogenesis and regulation of cellular

metabolism [5]. Some calorigenic effect of thyrox-

ine (T
4
) is also due to the metabolism of fatty acids

as well as increase in the activity of the membrane

bound Na+-K+ ATPase in many tissues.

The thyroid  hormones also increase dissocia-

tion of oxygen from hemoglobin by increasing the

concentration of 2, 3-diphosphoglycerate (2,3-DPG)

in erythrocytes [6]. The higher value of respiration

rate obtained with T
4
 supplemented group is attrib-

uted to the increase in metabolic rate, which in-

creases the utilization of oxygen and the formation

of carbon monoxide (CO), these effects may acti-

vate all those mechanisms pertaining to increase in

the rate and depth of respiration. However, the in-

creased respiration could also be attributed to ther-

mally stimulated increase in pulmonary ventilation
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which, in turn, augmented evaporative heat loss. The

data recorded for heart rate of buffalo calves (Group

I) and cow calves (Group II) at different stages of

neonatal periods indicate the conspicuous changes.

The respiration rate did not differ significantly (Table

2, Fig. 2) but the heart rate differed significantly

(p<0.05) in thyroxine supplemented cow calves as

compared to control group of  cow calves. The heart

rate of thyroxine supplemented buffalo calves

(Group III) did not differ significantly than that of

control group as shown in Table 3, Fig. 3. During

day 15 to 46, in both cow and buffalo calves data

clearly that newly borne neonates require more en-

ergy to fulfil their maintenance required. The extra

amount of energy could be obtained through in-

creased BMR. The increased BMR further results

into increase in the respiration and heart rate in the

early stages of life. However, the role of  the auto-

nomic nervous system cannot be ignored for in-

creased heart rate, as there used to be low vagal tone

in the early stages of development, which resulted

into increased heart rate.

The decrease in mean body weight, but not sig-

nificantly (Table 4, Fig.4), associated with exogenous

T
4
 is related to an increase in metabolic rate and nega-

tive nitrogen balance associated with stimulation of

Fig. 4.  Body weight (kg) at different intervals in different

groups of calves.
Fig. 5. Adaptability index (%) of different groups of calves.

Table 5. Adaptability index (%) of different groups of calves.

Mean values bearing different superscripts in rows differ signifi-

cantly (p<0.05).

Groups                      I                II                    III                    IV

Adaptability     84.00 ±   71.33 ±      80.33 ±       60.33 ±

index (%) 1.34A 1.25B 1.80A 1.90C

protein catabolism. It has been indicated that the in-

crease in basal metabolic rate (BMR) by thyroid hor-

mones is usually associated with mobilization and

degradation of protein and lipids in tissues, deple-

tion of the body stores of fat and body weight loss.

In hyperthyroidism, if the feed intake is not in-

creased, catabolism of endogenous protein and fat

stored within the body leads to body weight loss [7].

In the present study the adaptability index (%)

of thyroxine supplemented buffalo calves did not dif-

fer significantly as compared to control group of buf-

falo  calves whereas adaptability index (%) of thyrox-

ine supplemented cow calves decreased significantly

(p<0.05) than cow calves. However, the adaptability

index (%) of buffalo calves was found to be higher

than that of the cow calves in all respects (Table 5,

Fig.5).

The buffalo and Friesian cow’s adaptability in-

dex to the sub-tropical environment of Egypt as 89.1%

and 82.9%, respectively [8]. Thyroid hormones de-

cline in response to heat stress is probably an at-

tempt to reduce metabolic heat production [9].

Conclusion

The adaptability index (%) of buffalo calves was found

to be higher than cow calves in all respect. The in-

creased thyroxine level in thyroxine supplemented

buffalo calves helped to maintain their body tempera-

ture and increased basal metabolic rate, thus helped

in their survival and reduced mortality.
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