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Effects of Seasonal Change in the Thermal Environment on Physiological Responses
of Unsexed Broilers to Dietary Supplementation of Antithyroid Drug Carbimazole
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Abstract: The objective of this study was to evaluate the physiological responses of the unsexed broilers to
dietary supplementation of carbimazole (0.1 g/bird/day) during tropical summer and winter conditions. There
were marked changes in most of the parameters investigated. The rectal temperature (T,) was higher (P<0.05)
in summer compared to the winter values in both groups, supplementation of carbimazole caused a decrease
(P<0.01) n (T,). The mean values of food intake and body weight (BW) were lower (P<00.05) in summer in both
groups. Supplementation of carbimazole caused decreases in the mean food mtake in both seasons (P<0.05)
and a decrease n the mean B.W. only i winter (P<0.05). The plasma glucose concentration was lower (P<0.05)
i summer and supplementation of carbimazole caused a decrease (P<0.05) in the plasma glucose level only in
winter. The serum cholesterol concentration was lower (P</0.05) m summer and in both seasons supplementation
of carbimazole caused an increase (P<0.05) in serumn cholesterol concentration.
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INTRODUCTION

Under tropical conditions, birds are exposed to
marked seasonal changes m the thermal environment.
The heat load imposes severe stress and results in
and productive performance
of birds. High ambient temperature associated with
hyperthermia, changes in blood
constituents in chickens [1], increase in plasma
glucose level [2] and depletion of hepatic and muscle
glycogen [3]. Cold exposure decreased plasma glucose
level [4].

The thermal environment imposes marked influences

reduced physiological

induces marked

on the endocrine function of avian species, particularly
the thyroid gland [5]. The thyroid hormones maintain
profound effect on the basal level of metabolism and
their calorigenic role during cold exposure of birds has
been established [6]. Alternatively, exposure to warm
environment was shown to be associated with marked
decline in the rate of secretion of thyroid hormones [7].
Seasonal fluctuations in the rate of secretion of thyroid
hormones have been reported in avian species [8].
However, little information is available regarding the
chemical control of thyroid function in relation to
circannual changes in the thermal environment under

natural tropical conditions. The experimental work
reported in our previous study indicated that
hypothyroidism can be mduced by the antithyroid
drug carbimazole m chicks [9]. The investigations
reported in this study were designed to examine the
effects of season on physiological responses of broilers
as influenced by dietary supplementation with the
antithyroid drug carbimazole.

MATERIALS AND METHODS

Experimental Birds and Management: Thirty day-old
chicks were obtamned from a commercial supplier and kept
in an animal house (5x3x2.5 m) with concrete floor and
sufficient ventilaton The Light was provided for 24 hr
(natural and/or artificial light). Appropriate cages were
designed for individual accommodation of the birds
with dry wood shavings as litter. Then the chicks were
randomly assigned to two groups of 15 each (A and B).
After an adaptation period of 2 weeks, the chicks were
assigned to two groups. The control group was fed the
standard commercial diet while the treated group was
fed the standard commercial diet supplemented by
0.1 g/bird/day of carbimazole (Remedica Ttd.-I.imassol-
Cyprus).
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Data Collection: During the experimental period which
lasted for 21 days (5 weeks of age), the food intake was
measured daily at 8:00 a.m while rectal temperature (T,)
and body weight (B'W.) were recorded at intervals of
3 days at 8:00 a.m.

Blood Collection and Analysis: Blood samples were
collected from the wing vem weekly at 8:00 a.m. The
area of collection was scrubbed by a disinfectant (70%
alcohol) before the wing vein (vena cuarnea ulnaris) was
punctured. 2 ml blood samples were collected from the
veim using 1 ml plastic disposable syringes. Immediately
0.5 ml of the blood was transferred to capped test tubes
containing disodium ethylene diamine tetra-acetate
(Na, EDT) (0.2 mg/ml of blood) as anticoagulant. Then
0.5 ml of blood was transferred to another test tube
containing sodium  fluoride as anticoagulant that
inhibits the enzymatic reaction [10] and was centrifuged
at 3000 r.p.m for 15 min. The plasma separated was used
for glucose determination. The rest of the blood sample
was allowed to stay for 2 h atroom temperature and
the serum was separated using a bench centrifuge
(Gallenkamp Jumior centrifuge) operated at 3000 r.p.m
for 15 min. Haemolysis-free serum samples were
obtained and stored frozen for the determination of
serum cholesterol concentrations using a commercial
kits (Randox Laboratory. Ltd. London).

The same experimental protocol was executed
during typical summer and winter conditions for 21 days.
The data for climatic conditions prevailing during the
experimental period were obtained using an aspiration
psychrometer  (Wilh  Lambercht-GmbH-Gottingen-
Germany). The mean ambient temperature, T, during
summer was 35.6+1.5°C, mean relative humidity, was RH
20.0£7.5%. During winter T, was 25.6+1.5°C, RH was
29.048.5%.

Statistical Analysis: Statistical analysis was performed
according to the procedure of SAS programme [11].
Analysis of variance (ANOVA) test was carried out to
examine the effects of the treatment. Mean separation was
performed using Duncan Multiple Range Test.

RESULTS

The general pattern of the response presented in
Table 1 shows that there was no sigmficant difference
between the groups in response to the changes in the
thermal environment for rectal temperatures body weight
(B.W), food mtake and plasma glucose concentration.
However, the mean values of serum cholesterol
concentration showed a significant (P<0.05) difference
between the groups. A lower mean value of serum
cholesterol was observed in control summer compared to
treated summer and winter.

Rectal Temperature (Tr): The thermoregulatory pattern
(Fig.1) illustrates fluctuations in rectal temperature (1)),
irrespective of the season. During summer, the (T, values
of the control group were higher (P<<0.03) on days 9 and
15 as compared to the initial value. For the treated group,
on days 15, 18 and day 21, (T,) was lower (P<0.05) as
compared to the control group. During winter, there was
a sharp decrease (P<<0.05) in (T,) value of the treated group
as compared to the control value.

Food Intake: The mean food mtake (Fig. 2) showed an
almost linear increase with time irrespective of the season.
During summer, the mean food intake of the treated
group was higher (P<0.05) on day 12 and it declined
(P<0.01) on days 15 and 21 compared to the control
value. During winter, the mean food intake of the treated
was lower (P<0.05) on days 12,15,18 and 21 compared to
the control value.

Body Weight: During the experimental period, for both
groups, there was an almost linear increase in (BW) with
time irrespective of the season (Fig. 3). However, the
imitial (BW)values of both the comntrol and the treated
groups were lower during summer compared to the values
obtained during winter.

Plasma Glucose: For both groups, there was a marked
decrease in plasma glucose concentration during the
experimental period, irrespective of the season (Fig. 5).

Table 1: Statistical data for the whole period after dietary supplementation of carbimazole in unsexed Lohmann chicks for 21days (mean+SD)

Control (n=15)

Treated (n=15)

Pararmeter Summer Winter Summer Winter

T, ("C) 41.4+0.3 41.3%0.3 41.3°+0.1 41.2°+0.07
B.W (2) 504.24£252.5 652.244£254.6 493142398 579.6264
Food intake (g) 52.6422.8 75.115.6 50.3:£19 68.9+11
Glucose (mg/dL) 174.6456.6 191.7459.2 179+24.8 170.3°£28
Cholesterol (mmol/Ly  2.66+0.3 4.8+0.7 3.140.8 5.1°%40.6

*>Means within the same row bearing different superscripts are significantly different at p<0.05
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Fig. 1. Effect of dietary supplementation of carbimazole
on the mean rectal temperature (Tr) in chicks
during summer and winter conditions
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Fig. 2: Effect of dietary supplementation of carbimazole
on the mean food intake (g) in chicks during
summer and winter conditions
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Fig. 3: Effect of dietary supplementation of carbimazole
on the mean body weight (B.W) in chicks during
summer and winter conditions

During summer, the plasma glucose concentration of the
control group decreased (P<0.05) on day 21. However, the
decrease was not significant in the treated group. During
winter, the glucose concentration of the treated group
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Fig. 4: Effect of dietary supplementation of carbimazole
on the mean glucose concentration (mg/dl) in
chicks during summer and winter conditions
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Fig. 5: Effect of dietary supplementation of carbimazole
on the mean cholesterol concentration (mmol/1) in
chicks during summer and winter conditions

was lower (P<0.05) on days 7, 14 and 21 compared to the
control value.

Serum Cholesterol: During summer, there was a
progressive increase in serum cholesterol concentration
of the control group during the experimental period except
onday 14 (Fig. 5). For the treated group, there was a sharp
increase (P<0.05) on day 21. During winter, the serum
cholesterol concentration for both groups was higher
compared to the summer values measured during the
experimental period. The serum cholesterol concentration
of the control group increased sharply (P<0.05) on day 21.
For the treated group, on day 14, serum cholesterol
concentration was increased sharply (P<0.01) on day 21.

DISCUSSION

The climatic data indicate that the experimental birds
have been exposed to marked seasonal changes inthe
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thermal environment . This was reflected on the thermal
responses of the chicks. The results indicate that
(T,) was higher m summer compared to the wvalue
measured in winter (Table 1 and Fig. 1). Thus 1s attributed
to the high environmental temperature measured during
summer which reduced the rate of sensible heat loss due
to decrease 1n the thermal gradient. High environmental
thermal load was associated with an increase in (T,) in
broiler chicks [12, 13]. Marked seasonal changes in (T,)
of White Leghorn and Fayoumi layers were reported
under tropical conditions in Sudan [14].

(T,) was significantly decreased in the treated group
irrespective  of the season (Fig. 1). This 18 attributed to
the drug induced thyroid hypofunction which led to a
reduction in metabolic heat production n the chicks.
It has been reported [15] that the antithyroid drug
propylthiouracil (PTU) caused a significant decrease in
metabolic heat production with consequent lowering in
rectal temperature of White Leghorn chicks. A decrease in
(T,) in mature Bovan chickens treated with (PTU) tropical
during topical summer conditions was observed [16]. The
more pronounced lowering in (T,) in the treated group on
day 21 during winter (Fig. 1) could be related to combined
effects of thyroid hypofunction and enhancement of heat
loss due to the increase in thermal gradient during winter.
Therefore, the antithyroid drugs may have marked
mfluence on the thermal status of chicks during winter
conditions.

The decrease in food mtake obtamed during summer
(Fig. 2) could be attributed to lugh ambient temperature.
Thermal load 1s usually associated with a reduction in
food intake in chickens [17, 18]. Supplementation of the
antithyroid drug carbimazole was associated with a
significant reduction in food intake. This could be related
to the induced thyroid hypofunction and decrease in the
level of circulating thyroid hormones. A positive
correlation has been reported between the level of thyroid
hormones, food mtake and growth in chickens [19, 8]. The
decrease n food mtake was reflected on the observed
reduction in body weight (Fig. 3).

The progressive decrease in the plasma glucose
concentration during the experimental peried (Fig. 4)
could be related to the energy needs for the physiological
processes involved in growth [20]. The results also
showed that the plasma glucose concentration was lower
during summer in both groups. This could be attributed to
the reported reduction in food intake (Fig. 2). Also it could
be related to increase in the rate of water consumption
accompanied by haemodilution in response to thermal
stress. The hypoglycaemia observed in chicks exposed to
the antithyroid drug could be related to the lack of thyroid
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hormones which are known to increase the plasma
glucose level by increasing the number of ¢-adrenergic
receptors. Thyroid hormones also ncrease the rate of
absorption of carbohydrates from gastromtestinal
tract [21]. Dietary supplementation of the antithyroid
drug (PTU) was associated with a decrease in hepatic
glucose-6-phosphate and increase mn msulin level [22, 23].

The high initial mean values of serum cholesterol
concentration in the treated group (At 2 weeks of age)
during winter followed by a progressive decrease could
be attributed to increase m the utilization of the residual
yolk as a source of energy. Similar results have reported
in broilers in the 2™ week of life [24]. The significant
decrease in the serum cholesterol concentration during
sumimer m both the control and the treated chicks could
be related to haemodilution. Thermally induced decrease
in serum cholesterol level has been reported previously in
chicks by many workers [25, 26]. The rise in serum
cholesterol concentration measured m hypothyroid chicks
could be attributed to the effect of the antithyroid drug on
cholesterol metabolism by decreasing low density
lipoprotein (LDL) receptors in the liver resulting in
decreased hepatic removal of cholesterol form the
circulation. Similar results have been reported m broiler
chicks treated by PTU [22, 27].

CONCLUSION

Thermoregulation, body weight, food intake and
certain blood metabolites of broilers were influenced by
seasonal change in tropical thermal enviromment. The
responses were modified by hypothyroidism induced by
carbimazole.
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