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What dietary supplementation can acclimate broiler chickens to
heat stress?
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MR OREEE (3530) : The objective of this study was to find a possible method to
improve growth performance of broiler chickens exposed to chronic heat stress. 1)
Mitochondrial ROS production for control group showed little changes during the
experimental periods, whereas that for the heat-stressed group (34 °C) was increased
after 3, 5 and 9 d of heat exposure and returned to original levels at 14d. 2) Myoblasts
isolated from the pectoralissuperficialis muscles of 0-1 day old chicks were cultured
and exposed to 41 °C for 6 h, resulting in increased ROS production and reduced
protein content of the cells. These changes were attenuated by pretreatment ofan
antioxidant, Tempol for 1 h. 3) Supplementation of glutamine and glutamate to basal
diets slightly but definitely alleviated decreases in body weight gain, food intake
and,and ratio of the duodenal villus height to crypt depth of heat-stressed broiler
chickens. Further biochemical studies including modifications of intestinal function
are required to establish a method for alleviation of the stress.
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Fig. 1 Time course of changes in mitochondrial ROS (H,0,)
production (A) and activities of 3HADH (B) and CS (C) for control
(O) and heat-stressed (#) broiler chickens. Readings were after 0, 1,
3, 5,9, and 14 days of constant exposure to 34 ° C. Values are
means=£SE from 4 chickens per treatment and for 8 chickens at the
time=0 baseline. *P < 0.05 compared with chickens at the time 0
baseline. ¥P < 0.05 compared with chickens of the same age, kept at
thermo-neutral temperature (24 °© C) for each time period.
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Figure 2. Effect of heat stress on cellular ROS production in
chick skeletal muscle cells. The cells were incubated at 37 or
41 C for 6 h. Values are the means + SE for three replicates.
*P <005 for 41 Cvs. 37 °C
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Figure 3. Effect of heat stress on (A) cellular ROS production,
(B) protein content and (C) UCP gene expression in chick
skeletal muscle cells. The cells were incubated at 37 or 41 'C
for 6 h. Values are the means + SE for eight replicates. *P <
0.05 for 41 °C vs. 37 °C.
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Figure 4. Effect of heat stress on (A) cellular ROS production
and (B) protein content in chick skeletal muscle cells. The cells
were pretreated with the indicated concentrations of Tempol for
1 h. Later, the cells were incubated at 37 or 41 °C for 6 h. Values
are the means + SE for four replicates. *P < 0.05 vs. Cont.
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Figure 5 Results of body weight gain (A). and mucosa mitochondrial
ROS (H,0,) production (B) and the ratio of villus height to crypt depth
(C) in duodenum from thermoneutral birds fed control diet (control) . and
heat-stressed birds fed either control diet (control)y or amino acids-
supplemented diet (Glu+Gln). Values are means = SE. *P 0.05 vs
thermoneutral control group
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