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ABSTRACT

Project Code: RDG 4620006

Project Title: Effect of Heat Stress on Blood Biochemistry, Hematology, Electrolyte and
Pathophysiology in Thai indigenous Chickens, Thai Indigenous Chickens
Crossbred and Broilers.

Investigator: Worapol aengwanich, DVM

Email Address: worapol.a@msu.ac.th

Project duration: October 2002 — October 2003

The objective of this study was conducted to determine the effect of chronic
heat stress on pathophysiclogy, electrolyte, hematology, blood biochemistry, feed intake
(F1) and avérage daily gain (ADG) in Thai indigenous chicken (TIC), Thai indigenous
chicken crossbred (TICC) and broiler (Br). Adaptation and pathophysiological change of
kidneys, liver, lungs and heart of three line chickens under chronic heat stress were
examined. The result revealed the following information: kidneys, liver, lungs and heart
damage of chickens maintained at 38+2°C was higher than that of chickens at 2612 °C.
At 38i2°C, kidneys, liver, lJungs and heart lesion scores of Br were higher than TIC and
TICC. On day 7, plasma sodium level of chickens maintained at 38+2°C was higher
than that of at 26+2°C. On day 14, plasma sodium level of chickens maintained at
38+2°C was lower than that of at 26+2 "C. Plasma sodium level of heat stressed TIC
was higher than TICC and Br, respectively. Plasma potassium level of heat stressed
chickens rose, especially on days 1 and 28 of experimental period (EP). Plasma
potassium level of heat stressed TIC and TICC were higher than Br. Besides, plasma
chloride level of heat stressed TIC was higher than TICC and Br, respectively.

The percentage of heterophil and heterophil: lymphocyte ratio (H:L ratio) of
chicken maintained at 38+2°C was higher than that of at 2612°C, and the percentage of
heterophil and H:L ratio of heat stressed Br was higher than TICC and TIC,
respectively. The percentage of lymphocyte of heat stressed chickens at 38+2°C was
lower than that of at 2612 "C. At 3812°C, the percentage of lymphocyte of Br was lower
than TIC and TICC, respectively. Packed cell volume (PCV) of TICC and Br maintained
at 3812°C was lower than that of at 2642 DC, but high heat could not affect on PCV of
TIC. PCV of heat stressed TICC and Br decreased on days 21 and 28, and 7 of EP,

respectively. On days 7 and 21, Hemoglobin concentration (Hb) of heat stressed



vV

chickens at 38+2°C was lower than that of at 26+2 "C. At 3822°C, Hb of TIC was lower
than TICC and Br, respectively.

On day 1, plasma glucose level of chickens maintained at 38+2°C was higher
than that of at 2642 °C then the level decreased on days 7, 14 and 21 of EP. Plasma
glucose level of heat stressed Br decreased faster than TICC and TIC. Plasma
cholesterol level of TIC was higher than TICC and Br. On day 7, plasma creatinine level
of Br maintained at 38+2°C was higher than TICC and TIC, respectively. At 381200, the
level of plasma serum glutamic oxaloacetic transaminase (SGOT) of Br was higher than
TICC and TIC, respectively. On days 21 and 28, the level of plasma lactate
dehydrogenase (LDH) of heat stressed Br and TIC that maintained at 3812°C was
higher than TIC. Plasma bilirubin level of chickens maintained at 38+2°C was higher
than that of at 26+2 °C. Plasma bilirubin level of Br maintained at 38+2°C was higher
than that of Br at 2642 c'C, but high heat did not affect on plasma bilirubin of TIC and
TICC. Feed intake (F1) and average daily gain (ADG) of chicken maintained at 38+2°C
was lower than that of at 26+2 °C. Furthermore, the level of plasma potassium, PCV,
plasma glucose, plasma cholesterol, FI and ADG of male were higher than that of
female chickens. Finally, when chickens exposed to prolong high heat, they could adapt
to this condition and TIC was tolerated to heat stress higher than TICC and Br,

respectively.

Keywords: Thai indigenous chicken, Thai indigenous chicken crossbred, breiler,
heat stress, pathophysiology, electrolyte, hematology, biochemistry,

feed intake, average daily gain
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