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Abstract

BACKGROUND: Optimal levels of minerals in the diet are crucial for improving performance and immune response
against the environmental stresses.

OBJECTIVES: This study was conducted to evaluate the effects of water supplementation of chelated trace mineral
(CTM) on growth performance, hematology, blood biochemistry, antioxidant status, and antibody response in broilers
reared under heat stress condition.

METHODS: A total of 240 male Ross 308 broiler chickens were randomly allocated into one of the following five
treatments (each consisting of four replicates): (1) positive control (PC; thermoneutral condition), (2) negative control
(NC; heat stress condition), (3) low-CTM (NC + low CTM level in tap water), (4) medium-CTM (NC + medium CTM
level in tap water), and (4) high-CTM (NC + high CTM level in tap water). The CTM levels in the tap water for the
low-CTM treatment were 0.1, 0.15, 0.3, 0.4, and 0.45 mg/bird/day on days 1-10, 11-20, 21-30, 31-40, and 41-50,
respectively. The respective values were 1.0, 1.5, 3.0, 4.0, and 4.5 for the medium-CTM, and 10, 15, 30, 40, and 45
mg/bird/day for the high-CTM water.

RESULTS: The average weight gain during the whole experimental period in the medium-CTM treatment was higher
compared to that in the negative control treatment, but lower than that in the positive control treatment (P<0.05). The
heterophil/lymphocyte ratio and total antibody titers against Newcastle disease in the medium-CTM and high-CTM
groups were similar to those of the broilers in the PC group, yet better (P<0.05) those of the NC group. The serum
superoxide dismutase activity was also higher (P<0.05) in the high-CTM group compared to that of the NC group.
CONCLUSIONS: The results suggested that the water supplementation of CTM at a moderate level (1.0, 1.5, 3.0, 4.0,
and 4.5 mg/bird/day during different rearing periods) could be a strategy to ameliorate the detrimental effects of heat
stress in broilers.
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Figure Legends and Table Captions

Table 1. Feed and chemical composition of the diets during different experimental periods.

Table 2. The effect of the experimental treatments on water consumption and growth performance of broilers under heat stress
conditions. Means within a row with different superscripts differ significantly (P<0.05).

Table 3. The effect of the experimental treatments on hematological parameters and white blood cell differentials in broilers under
heat stress conditions. Means within a row with different superscripts differ significantly (P<0.05).

Table 4. The effect of the experimental treatments on serum trace elements, antioxidant enzyme activities, and thyroid hormones
in broilers under heat stress conditions. Means within a row with different superscripts differ significantly (P<0.05).

Table 5. The effect of the experimental treatments on toe web skin swelling after injection with phytohemagglutinin-P and antibody
titer against Newcastle disease vaccine (HI) and infectious bronchitis vaccine (ELISA) at 35 days of age in broilers under heat stress.
Means within a row with different superscripts differ significantly (P<0.05).
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