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ABSTRACT Heat conditioning at an early age has been known to help chickens cope with heat stress later in life. The
present study was conducted to determine the effects of heat conditioning at 5 days of age in broilers repeatedly exposed
to high ambient temperature later in life. A total of 256 day-old Arbor Acre boiler chicks were housed in two identical rooms
with a 23-h light/1-h dark cycle and provided with feed and water ad libitum. At 5 days of age, the birds in one room were
exposed to 37 °C for 24 hours, while those in the other room served as controls. On day 21, half of the birds in each room
were moved into the other room so that each room contained both control and heat-conditioned birds. After a 7-day adaptation
period, the birds in one room were exposed to high ambient temperature (21°C — 31°C) for 3 days, whereas those in the
other room were kept at normal temperature. The same 3-day exposure to high ambient temperature was repeated two weeks
later. Hence, there were four treatment groups (CON+CON: control+control; CON+HS: control+high ambient temperature;
HC+CON: heat conditioning+control; and HC+HS: heat conditioning+high ambient temperature). Repeated heat stress resulted
in decreased feed intake, water intake, body weight gain, and spleen weight (p<0.05) and increased rectal temperature (p<0.05),
mortality, and plasma corticosterone concentrations. The relative weight of the spleen was increased in the heat-conditioned
group (p<0.05). Plasma biochemicals were also influenced by high temperature. Thus, no beneficial effects of heat conditioning

at an early age were detected in broilers repeatedly exposed to high ambient temperature later in life.
(Key words: broilers, early heat conditioning, repeated high ambient temperature, performance)
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Table 1. Effects of repeated high ambient temperature at 43 days of age for 3 days on feed and water intakes (g) in boilers
heat-conditioned at 5 days of age, and exposed to high ambient temperature at 29 days of age for 3 days

Feed intake (g) Water intake (g)

Treatments

Day 0 Day 1 Day 2 Day 3 Day 0 Day 1 Day 2 Day 3
CON+CON  2123+13.1 157.3£7.4° 14834283 221.5+21.2°  288.3+20.1 319.8+19.5° 442.5+105.4° 428.5+46.2°
CON+HS 197.0+ 1.7 47.3£7.7°°  24.0£10.1°" 29.8+ 1.3 210.8+15.4 165.5+62.6° 158.8+ 26.8" 352.5+25.5"
HC+CON 200.3+11.1  153.3£19.2%  140.5+20.7" 171.8+19.0°  283.5+22.3  284.5+31.4° 317.8+ 42.5® 320.0£62.1%
HC+HS 210.5£12.1  50.8+11.4°"  41.5£17.7°° 55.5+23.4°° 264.3+16.7 161.04£24.0° 192.3+ 61.5° 173.3£59.3

ANOVA

HC 0.945 0.984 0.814 0.536 0.220 0.613 0.503 0.015
HS 0.817 <.0001 <.0001 <.0001 0.025 0.004 0.009 0.047
HC*HS 0.251 0.767 0.546 0.068 0.148 0.695 0.254 0.496

At 5 days of age, a group broiler chicks in one room were exposed to 37°C for 24 hours while those in the other were maintained
under the routine management serving as control. The birds in each room were divided into two identical subgroups on 21 days.
One half the birds in one room were then moved into the other room, and vise versa, so that each room had both control and heat-
conditioned birds in equal numbers. Starting from 29 days of age (Day 0) for 3 days after a 7-day adaptation, broilers in one room
were exposed to the first round of high ambient temperature by increasing the room temperature in the room from 22C to 32T
at a rate of 2°C/h, and again they began to experience the second round of high temperature for 3 days from 43 days (Day 0)
to 45 days (Day 3) whereas those in the other room were kept at room temperature serving as control against high ambient tem-
perature. These resulted in making 4 treatment groups (CON+CON: control+control; CON+HS: control+high ambient temperature;
HC+CON: heat conditioning+control; HC+HS: heat conditioning+high ambient temperature).

" Data (mean+SEM) within each treatment are significantly different from those of Day 0 at p<0.05. Means with a common super-

script on each day are significantly different at p<0.05.
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Table 2. Effects of repeated high ambient temperature at 43 days of age for 3 days on body weight (g) in boilers heat-conditioned
at 5 days of age, and exposed to high ambient temperature at 29 days of age for 3 days

Treatments Day 0 Day 1 Day 2 Day 3
CON+CON 3,142.3+40.3" 3,249.0+£50.5° 3,338.3£68.4" 3,428.6+57.1"
CON+HS 2,873.4+66.5° 2,626.8+91.0"" 2,517.4+28.2° 2,435.0£70.3
HC+CON 3,028.6+45.5% 3,087.7+57.4° 3,064.5+69.3° 3,157.1£66.0°
HC+HS 2,911.8+47.4% 2,668.3+64.5"" 2,863.3+52.9° 2,773.3+£59.8°
ANOVA
HC 0.1626 0.1134 0.3260 0.2475
HS 0.0037 <.0001 <.0001 <.0001
HC*HS 0.0025 0.0002 0.0002 0.0005

For detailed methods, see footnotes in Table 1 and Materials and Methods section in the text.
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72319 31, HCHHS ol A= Day 190 8.7%°l14] Day 3°1| 4.8
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Table 3. Effects of repeated high ambient temperature at 43 days
of age for 3 days on rectal temperature (C) in boilers heat-con-
ditioned at 5 days of age, and exposed to high ambient temperature
at 29 days of age for 3 days

Treatments Day 1 Day 3
CON+CON 42.3+0.1° 42.1+0.1°
CON+HS 43.240.2° 43.040.3
HC+CON 42.6+0.3% 42.2+0.1°
HC+HS 43.2+0.4* 43.2+0.1*

ANOVA
HC 0.5701 0.6125
HS 0.0113 <.0001
HC*HS 0.412 0.9784

For detailed methods, see footnotes in Table 1 and Materials
and Methods section in the text.

WA sk, or: elel maAsE S5 gt

AP T 2-8(P<0.012)%5F ol 2}, 1.287(P<0.001) %

Table 4. Effects of repeated high ambient temperature at 43 days of age for 3 days on weights and relative weights (g/100 g body
weight (BW)) of the spleen and bursa of fabricius in boilers heat-conditioned at 5 days of age, and exposed to high ambient tem-

perature at 29 days of age for 3 days

Spleen Bursa of fabricius

Treatments

g g/100g BW g g/100g BW
CON+CON 3.30+0.36 0.116+0.009 2.48+0.28 0.084+0.015
CON+HS 2.04+0.27 0.117+0.012 1.37+0.35 0.056+0.020
HC+CON 3.95+0.29 0.144+0.007 3.30+0.73 0.099+0.015
HC+HS 2.59+0.11 0.137+0.014 1.71£0.31 0.062+0.011

ANOVA

HC 0.475 0.028 0.722 0.627
HS 0.019 0.839 0.168 0.501
HC*HS 0.744 0.712 0.514 0.857

The two organs were collected on Day 3.

For detailed methods, see footnotes in Table 1 and Materials and Methods section in the text.
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2} 55 Day 1] @7 corticosterone &5 Fo]H o2 F7}
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Table 5. Effects of repeated high ambient temperature at 43
days of age for 3 days on plasma corticosterone concentrations
(ng/mL) in boilers heat-conditioned at 5 days of age, and ex-
posed to high ambient temperature at 29 days of age for 3 days

Treatments Corticosterone (ng/mL)
CON+CON 7.2+0.3
CON+HS 8.6£0.6
HC+CON 8.0+0.4
HC+HS 10.9+1.0

ANOVA
HC 0.012
HS 0.001
HC*HS 0.190

For detailed methods, see footnotes in Table 1 and Materials
and Methods section in the text.
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Table 6. Effects of repeated high ambient temperature at 43 days of age for 3 days on plasma biochemicals in boilers heat-conditioned
at 5 days of age, and exposed to high ambient temperature at 29 days of age for 3 days

Treatments AST TP GLU PHOS TRIG ALB GLOB CREA CHOL AMYL  NH;
(UL) (gdl) (mg/dl) (mgdLl) (mgdl) (¢dl) (gdl) (mg/dL) (mg/dL) (U/L)  (umol/L)

CON+CON 4644569 2.6+02 238449 62402 28.0433 07+0.1 1.9+0.1 0.1£0.00 102467 221428.5 259+28.9
CON+HS 4194403 2.8+0.1 263+50 62402 264+4.1 08+0.1 2.0£0.1 0.1£0.00 109+5.9 239+41.9 301+42.2
HC+CON 5044267 2.840.1 257+4.0 6.840.1 43.0433 08+0.1 2.120.1 0.1£0.02 110+7.3 248+36.1 294+24.6
HC+HS 5084344 3.3+0.1 270+11.8 62402 27.0439 1.0+0.1 2.320.1 0.1£0.04 13124.8 334+57.6 195+23.6

ANOVA

HC 0207 0025 0035 0159 0057  0.199 0006 0266  0.043  0.168  0.320
HS 0.677 0048  0.003  0.103 0033 0.5 0028 0266  0.054 0240  0.413
HC*HS 0626 0375 0349  0.195 0078  0.602 0511 0266 0324 0436  0.056

Abbreviations: aspartate aminotransferase (AST), total protein (TP), glucose (GLU), inorganic phosphate (PHOS), triglycerides
(TRIG), albumin (ALB), globulin (GLOB), creatinine (CREA), cholesterol (CHOL), amylase (AMYL) and ammonia (NH3).
For other detailed methods, see footnotes in Table 1 and Materials and Methods section in the text.

Blood were collected on Day 1.
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