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ABSTRACT

A study was conducted to investigate the ameliorative effect of betaine hydrochloride under
dexamethasone induced heat stress. A total of 300 day-old Arbor acre broiler chickens randomly
assigned to five treatments in a completely randomized design were used in the study. The five
treatments with three replicates (n= 20 birds/rep) made up of a treatment containing no
dexamethasone and no betaine served as the control. Another treatment was fed 0.30% betaine only
supplemented diets, with the other three treatments given daily dexamethasone concentrations at 1, 2
and 3 mg/L in water, respectively. All dexamethasone treated birds were fed 0.30% betaine HCI in
their diets. Results indicated a decrease (P>0.05) in rectal temperature and respiratory rate with
mcreasing dose of dexamethasone, especially with the betaine only group. Betaine HCI had a positive
effect on thermoregulatory parameters of broiler chickens by ameliorating the negative eftect of heat
stress.
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INTRODUCTION

Broiler chicken production under high ambient temperature and high relative humidity has been
shown to induce heat stress (Ali et al., 2010). Heat stress results in the excess production of reactive
oxygen species (ROS) which cause oxidative damage (Zhang ef al., 2014). Given its similarity to
endogenous corticosteroids, dexamethasone’s ability to reproduce the effects of high levels of
corticosterone, thus mimicking stress associated signalling pathways has been demonstrated (Eid et
al., 2006; Aengwanich, 2007; Ademu et al., 2018) A. With stress a costly problem for the broiler
industry, nutritional strategies to lessen its effects are being developed. Betaine supplementation to
diets for livestock has increased during the last decade (Fernandez-Figares et al., 2008). Betaine, the
trimethyl derivative of the amino acid glycine, is a naturally occurring compound, which is widely
distributed in many plants and animal tissues. Betaine exerts an osmo-regulatory role in cells,
regulating water balance, which is beneficial for alleviating physical reactions to heat stress
(Ratriyanto and Mosenthin, 2018). The aim of the study was to investigate the ameliorative effect of
betaine hydrochloride on the thermoregulatory responses of broiler chickens under induced heat stress
conditions.

MATERIALS AND METHODS

The experiment was conducted at the Teaching and Research farm of the Department of Animal
Science, Ahmadu Bello University Samaru, Zaria. Three hundred day old Arbor acre broiler chicks
were used in the experiment. They were randomly allotted to five experimental treatments in a
completely randomized design. Each treatment was replicated three times with twenty birds per
replicate. A maize/soybean based broiler starter and finisher diet was formulated according to NRC
(1994) nutrient requirement for broiler chickens. Birds receiving 0 mg dexamethasone and without
betaine supplementation served as the control. Birds administered 1, 2 and 3 mg dexamethasone in
drinking water along with a betaine only group were given diets supplemented with Betaine HCI at
0.30%. Daily doses of dexamethasone (1, 2 and 3 mg) was administered by dissolving in a litre of
water and supplied for twenty-eight days beginning from when the birds attained 14 days of age.
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THERMOREGULATORY MEASUREMENTS
Indoor temperature and relative humidity readings were recorded daily using an electronic digital
thermo-hygrometer. Both readings were taken in the morning (8.00 am) and afternoon (3.00 pm)
throughout the experimental period. Rectal temperatures and respiratory rates were measured by
placing a digital thermometer in the rectum and counting of respiration (breath/minute) with the aid of
a stopwatch respectively. Temperature-humidity index (THI) was calculated using the formular of
Tao and Xin (2003).

THI =0.85Ty + 0.15T,,
Where,
THI = temperature-humidity index in °C,
T4, = dry-bulb or ambient temperature in °C and
Ty, = wet-bulb temperature in °C.
Wet bulb temperature was determined from ambient temperature and relative humidity using the
empirical expression functions by Stull (2011). Heat stress was classified as absence of heat stress
(<27.8), moderate heat stress (27.8-28.8), severe heat stress (28.9-29.9) and very severe heat stress
(>30.0).

DATA ANALYSIS

All data collected from the experiment was subjected to analysis of Variance (ANOVA) using the
general linear model procedure of JMP (2012).Where the result of ANOVA was statistically
significant, test for multiple comparisons was performed to compare means of all groups using Tukey
(1949).

RESULTS AND DISCUSSION
The average temperature humidity index (THI) inside the poultry house during the experimental
period for mornings and afternoons is shown in Figure 1. THI in the afternoons were 25.4% higher
than in the mornings indicating the absence of heat stress in the morning and the presence of very
severe heat stress in the afternoon. Tao and Zin (2003) also observed that the body temperature of
broilers tends to rise at THI 30.0.
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Figure 1: Daily Temperature-humidity index inside the poultry house during

the experimental period

The effect of betaine HCI on rectal temperature of broiler chickens under dexamethasone induced
stress is shown in Figure 2. A decrease in rectal temperature with increasing doses of dexamethasone
was observed. Birds in the betaine only group had the lowest rectal temperature compared to other
treatment groups. This result is supported by Hassan et al. (2011) and Nofal er al. (2015) who
concluded that betaine supplementation in diets reduced rectal temperature. As an osmolyte, betaine
may have a stabilizing function on cells subjected to osmotic stressors (Klasing ef al., (2002) by
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regulating the water balance, resulting in the stability of tissue metabolism especially in the
gastrointestinal tract (Lipinski et al., 2012), protecting them from heat shock.

The respiratory rate (Figure 3) across the treatment groups was not significant (P>0.05). However, a
decrease in respiratory rate with increasing dose of dexamethasone was observed. Birds in the betaine
only group had the lowest respiratory rate. One of the visible symptoms of a bird under heat stress is
panting or increased respiratory rate (Etches et al.,2008)When the environmental temperature exceeds
the comfort limit, chickens suffer heat related stress resulting in physiological and metabolic changes
(Borges et al., (2007).
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Figure 2: Effect of 0.30% Betaine HClon Rectal Temperature of Dexamethasone

Stress-induced Broiler C hickens
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Figure 3: Effect 0f 0.30% Betaine HClon Respiratory Rate of Dexamethasone Stress-induced Broiler Chickens

This study also agrees with Aengwanich (2007) who administered dexamethasone at 1-5 mg/kg to
broiler chickens. Respiratory rate was found to be reduced even below that of the control group for
the betaine only group indicating the ameliorative effect of betaine.

CONCLUSION
The supplementation of betaine HCl in broiler chicken diets had an ameliorative effect on
thermoregulatory parameters of broiler chickens.
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