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Q oF: B AxL A&zxuyy o EF AEH A(extreme heat stress, EHS)O| &% HZ dz|ofA
AAtm :"047} A2, Y5, 997, @3 w9Ed, B udE Hete] mlx= 9FE A
O}ﬁi‘:}. et A= (25T 2EH A (33+2 C)stollAl AHS7E ®otls d¥tAba(chow
diet, CD)®} ZFAR (extreme heat diet, EHD)E A5ttt 535t @Y Ross 308 Hold] 500 utg]&
5T 4 9HE(RHE @ o 25t o R %mwﬂ stk T1 (25H8H4+CD), T2 (EHS+CD), T3
(EHS+CD W &A1= S22 fA 2 g 5% ¢-§35H= EHD), T4 (EHS+CD W $2|& %
A, &d 5%, Hx ]2‘414' gholAl& 747 CD 9] 1.581% &R-st= EHD), T5 (ZE+CD W 9—1]%
= A, 9 5%, WA dy} 2fols % 7Yzt CD 9] 1.5 84 =71 9 H|etql C 300 ppm & &
o= EHD)E FESHATE EHS & Alg 9 AARAHAEE F2sH 71'/\3]"5&‘3}. A, dH HA
24 Py, §4 100 w99 SAL H2oug EHS o] oS 1 Golob] Sobit. @
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Abstract © In this study, the effect of extreme heat diet on growth performance, lymphoid organ,
blood immunoglobulin and cecum microflora change in broilers exposed to continuous lighting and
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extreme heat stress (EHS) was studied. Broilers raised under normal environment temperature (25°C
or extreme heat stress temperature (33+£2°C, and consumed chow diet (CD) or extreme heat stress
diet (EHSD). Five hundred Ross 308 day-old commercial broilers were arranged in a completely
randomized block design of 5 treatment groups with 4 repetitions (25 heads per repetition pen).
The broilers were divided into: T1 (normal environment+CD), T2 (EHS+CD), T3 (EHS+EHSD in
which the tallow in CD was substituted by soy oil and contained 5% molasses), T4 (EHS+EHSD
in which the tallow in CD was substituted by soy oil and contained 5% molasses, and 1.5 times
more methionine and lysine than CD), and T5 (EHS+EHSD in which the tallow in CD was
substituted by soy oil, contained 5% molasses, 1.5 times more methionine and lysine than CD, and
300ppm of vitamin C). The EHS significantly reduced the body weight gain and feed intake. The
blood immunoglobulin, bursa of Fabricius, thymus, and spleen weight were significantly reduced
when broilers were exposed to EHS. Compared to the normal environment temperature group, the
cecum Lactobacillus sp. was low in the EHS treatment group, while Escherichia sp., Salmonella sp.
and total aerobic bacteria in the EHS treatment group were high. A statistically significant
difference was acknowledged between the treatment groups.

Keywords  Extreme hear stress, blood lipid, immnuoglobulin, cecum microflora.
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TAAboIT) 2o LEEW Hadyl g AE 2 UFH 3EY AT AlRAdHEE A=0
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[2-3]. A& o] A2 41-427Co|w Hst
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2508 eastath ARlTE T1 (Pyrebd+
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anaerobic jars (Oxoid, Basingstoke, UK)olA &
712§ e W WeES ddd &7
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0.1 M, pH 7.02 Z3%ste] 10H] 3]A4(1:9,
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£ AXE= anaerobic chamber (5% hydrogen,
5% CO2, balanced nitrogen)oA @74 ElZ o]
FojFeh, wjke A" 107~107 oAzt
100 ul & EFote] Bod Fo A"ujr] =
Escherichia  sp. (McConkey purple agar),
Lactobacillus  sp. (MRS agar, Oxoid,
Basingstoke, UK), Salmonella sp. (SS agar,
Difco), Total aerobic bacteria (Nutrient agar,
Difco)olld  AaW5tAet.  Escherichia coli  sp.,
Salmonella sp., Total aerobic bacteria &= 37C
oA 24 A7t S71MFSIARIL Lactobacillus sp. &
AnaeroGen sachets 7} 2t % sealed anaerobic
jars & o] @7)4H StellA 37C, 48 A1 A
ZufFet & Zkzhel gyhfz|oA] A ETHE
EX colony o] & ZARIEH BE vdE &
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Table 1. Composition of chow diets for broiler chickens

Ingredients Growing stage

(% as—fed) Starter (0-21 days) Grower (22-32 days)
Yellow corn 52.00 50.00
Soybean meal 34.00 25.00
Corn gluten meal 4.70 5.70
Wheat meal - 10.00
Tallow 5.00 5.00
Limestone 1.25 1.25
Dicalcium phosphate 1.70 1.70
Sodium chloride 0.25 0.25
DL-methionine (50%) 0.30 0.30
L-lysine HCI (78%) 0.30 0.30
Trace mineral premix"” 0.34 0.34
Vitamin premix? 0.16 0.16
Total 100 100
Chemical composition

ME (kcal/kg) 3,100 3,150
Crude protein (%) 22.00 20.00
Lysine (%) 1.32 1.15
Methionine (%) 0.52 0.50
Methionine+Cystine (%) 0.78 0.73
Calcium (%) 1.00 0.90
Available phosphorus (%) 0.45 0.40

Y Supplied per kilogram of diet: Fe, 80 mg; Zn, 80 mg: Mn, 70 mg; Cu, 7 mg: I, 1.20 mg;

Se, 0.30 mg; Co, 0.70 mg.

2Suppliedperkilogramofdiet:vitaminA (retinylacetate), 10,500IU:vitaminDs 4,100IU:vitaminE(DL- «

—tocopherylacetate),45  mg;  vitamin

K3,3.0mg;thiamin 2.5mg;riboflavin Smg; vitaminBs S5mg;

vitaminB;, 0.02mg;biotin,0.18mg;niacin,44mg; pantothenicacid, 17 mg; folic acid, 1.5 mg.

o] = WHAUWEE gd 5 (CR,
colony—forming unit/g of wet of cecum
conten) 24  AERIE  Fot]  AASHAH
[13].

2.5, SAAE

A2+ SAS software ] GLM  procedure
AHgSte] EAREA(ANOVA)O JsiA] B4t
1! Duncan’s multiple range test o ¢JajA ZE
Zhzo] gt SAAR o= PL0.05 A A
gstalet [14].
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W ZF AP Atelo] SAAY oAt WER
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FI Al HE 2Ed 20 kEgd HEd|
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Table 2. Growth performance of broiler chickens fed experimental diets for 32 days

(g/head)
Groups
frem T1 T2 T3 T4 TS5 ggi}fd
Body weight gain 1,581°  1471°  1401°  1,257¢  1.235¢  18.770
Feed intake 2,624° 2,404 2228 20100 2,064° 24571
Feed efficiency 0.60°  0.61°  0.62° 0.62°  0.60°  0.0022

T1, normal environment+chow diet, CD; T2, extreme heat stress, EHS+CD; T3, EHS+extreme
heat diet, EHD in which the tallow in CD was substituted by soy oil and containing 5%
molasses; T4, EHS+EHD in which the tallow in CD was substituted by soy oil and containing
5% of molasses, and 1.5 times more methionine and lysine than CD; T5, EHS+EHD in which
the tallow in CD was substituted by soy oil, containing 5% of molasses, 1.5 times more
methionine and lysine than CD, and 300ppm of vitamin C. a,b,c,d p<0.05.
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Table 3. Serum lipid profile of broiler chickens fed experimental diets for 32 days
(mg/dL)
Groups
Item Pooled
T1 T2 T3 T4 TS SEM
Total cholesterol 144.81° 110.15° 138.71° 147.57¢ 137.85¢ 0.7019
LDL-C 40.93* 41.72% 30.19° 30.11° 28.14¢ 3.7081
HDL-C 33.51° 28.75¢ 30.12¢ 30.08¢ 37.39° 3.3120
Triglyceride 1,252% 778¢ 891¢ 901° 1,102° 105.10

Table 4. Serum immunoglobulin and lymphoid organ weight of broiler chickens fed experimental

diets for 32 days

(Organ weight/body weight, %)

Groups
Item Pooled
T1 T2 T3 T4 T5 SEM

Total IgG, xg/mL 174.81*°  102.58 84.01° 77.57 77.85¢  0.7019
Bursa of  Fabricius, % 0.23% 0.20° 0.19° 0.11¢ 0.14¢ 0.0081
Spleen, % 0.17° 0.15° 0.12° 0.08° 0.09°  0.0020
Thymus, % 0.22° 0.18° 0.19° 0.14¢ 0.12¢  0.0095
2E#H A BRAdoA THEE dubzel A o] Yolkt4], 3, ZFAme] A= AF
AU x =7t

A5kt 7= 20C oAfolA 10T
£ 17%9 A=4F Hdart vepe [16], B2
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PH It AXSHATH3, 22-23]. Mumma S
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Table 5. Cecum microflora in broiler chickens fed experimental diets for 32 days

(logiocfu/g)

Groups
Item
T1 T2 T3 T4 TS5 ggﬁed
Escherichia 6.01¢ 6.81¢ 7.10° 9.87° 9.02° 0.2760
Lactobacillus 6.72° 6.50° 5.23¢ 3.51¢ 3.38¢ 0.1815
Salmonella 3.02¢ 3.29° 3.20° 4.70° 5.12° 0.1318
Toral aerobic 417 5.420 5390 5.78° 5.71° 0.3372
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