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R XA X 2 184 P Al AR 5 S RIS e il 1 B R i F PR R 1 70 2 AR RS
JOEL SREA Y Rl skt EEL2 F s & F L2

LA ER R EB A BB R T, ShE IR E X R sk s, Jbat 100193; 2.

WAL TR RS AR, HREE 056021; 3. AL KSR %, M/RIE 150030)
W Z ARG BE FANHEE (RHD B P IR ST T IS R R 2R i #uik
SLER 1 70 (HSP70) & BRI . EHL 21 HESZHK I (AA) RS 180 HiE NI B # AR,
BEMLAY L 3 40, fdl 6 NEE, BAEKE 10 A0 (AR 1/2) « #iki 7d, HE 20 C,
RH 60%. 1EiX#H 15d, 28 H#&IFaaiAEe, +4 3 411K RH 43l % 5] 35%. 60%7F1 85%, ifi
FEA 20 °Cy 3 d oy 1AM, 34y 5 AN, MBS 2 JEIITFIG AR AR 1 0K 3 iR
JEIBTE 10:00 FFUE T 3 CHEAE 0.5 h WIERIFEE: 5 ANEMIMIEE 37 20, 23, 26, 29
H132 Co Z5REW: 1) 85% RH ZH NG IR RFIRATR R 3 = T 60% RH Al 35% RH 4H

(P<0.01) , 60% RH A HEIRIZM 225 T 35% RH 41 (P<0.01) ; 85% RH AN )
KRS B35 T 60% RH 21 (P<0.05) ; 35% RH ZH AN /JN B A0 R Fr Bz Jok T80 P 0 55 35
F 60% RH 1 85% RH 41 (P<0.01) , 35% RH 1 60% RH ZH XSRS 5 . B2 A1 AR G (1 57 Jik
BEWEEET 85% RH 41 (P<0.01) . 2) 85% RH ZH AN A IMIE i AR (AKP) i%
P2 T 35% RH 1 60% RH 41 (P<0.05) ; 35% RH 1 85% RH 41 1A i) 1L 175 AL AR S ity

(CK) 1R T 60% RH 241 (P<0.05) o RH Mo i 1 4 i PRI PRI (10 1 T 48 B
B (AST) MIFLIRM AR (LDH) &M &5 (P>0.05) . 3) 85% RH ZH XS L
SRR ER (Ts) S2EEST 35%RH 41 (P<0.05) ; 35% RH A1 85% RH 41 AIXS 1)
MiFHFIRIEER (T SEEZERT 60% RH 41 (P<0.05) ; 60% RH Al 85% RH ZH XS] ifi
E KB (CORT) &Mk E % mT 35% RH 41 (P<0.01) . 4) 35% RH 41139 [ fixi HSP70
HEEECT 60% RH A185% RH 41 (P<0.05) . £ LJrik, #E 43 15 d ) 20~32 “Cifii
PERPGAEE R, iR (85%) AR (35%) VAT 28~42 H % A XSAAHCT- T & 2 FIFE BEAS
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KRB B VE R AIAET; ARG ARXHREE: AR BURTOER 70
53245 S831 SCHRFR RS : A R T

HAT, TR X RIS S0 (BT 78 2 42 P 7 32 C L LI RIIR R0, i TR A
1] R AR (4 AR, e T A S 1 0 S A L, T SEBRAE P AR T 32 CIIm AR
HIGH DL, X AR IR I % T R AN RIS, A KRR, ARABIRER (I B A
FERRARHIT-S, B i A VB B 1) 2 AR PR, i S e D RELOT DL KA [l R BAT i ] o BRI,

AXTRLE (RHD AR A1 32 BER 32—, SoF PRI P 52 00 S S7 7 Ui 88 1) ity 020,
AE R R, RH 200 ARG P A AN E SN o A ORI FEAT RH X PIRS A e s
FLAE W, LG iR AR YO L A, RH O YY) ) 386 516 &8 25 s g (83-140, g iR 5 32 829 °C,
SR (40%) AHLL, /i (80%~90%) AR T PR 1A (K26 l05-47), 3 i AR 1Y Jin 5]
35. 28 8i30 C, RH Jy 60%~65%If, PR IR A e ey 18190,

TERIS AR AFRT, KB ST — RGO R AR A S AP 20, Hoop
W AR PRI Py 53 WA S — R B 5 AR P AR DG I AR B A A S R 2S), ik se B Cheat
shock protein, HSP) s&A#LiA 2 2 N s gl G = AR B B 5T, A2 A YD RVIR b OB 1Y) 3 2245
&y FEHEET, BIKTEE 70 (HSP70) R EEM—FMEAMR, 1 ZAEm ok
AL RA 24 A AR 2B 9T P A i 2 — 12827,

FERERHR o X, 5 B A # 2> IR I8 H I AL, 177 RH X IBH M: fFhog
6 F IS AR 2 N Ll HSP70 & &SNS A WARIE . 40k, AREHE RH i1k
(i FIREE T IS ARG 15 & R Fefii HSP70 & s MR A TiF 78, LU A R & 778 G B RH
(¥ E R R KA
1 MEST
1.1 it

IR — b A IR E B RBEIE 21 HIRZ IR (AA) XS 180
U NN TR HIAE, BENL M 3 41, 4l 6 NER, BPEKF 10 13 (A% 5 1/2) .
T 7d, M6 20 C, RH60%. 1EMH 15d, 28 HEHA4AE, ¥ 3 415 RH 437 %
FI| 35%. 60%71 85%, iREE(IA 20 C: 3d N 1A, 34 5 AN, M 2 T Ma T

FSIRIES 1 0K 3 ALAIREEIFE 10:00 14671 3 "CIHEAE 0.5 h WIKFIFEE . 5 NAIHIIR
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B4y 39 204 234 264 29 132 C.

1.2 RIS TA R

KHEAR - SRR, R38R NS NRC (1994) & 577 F ZERCHIFFPBNIRAC &
AR, SRR B A E IR AT R 1

R ARG SE TR (FAPREERL)

Table 1 Composition and nutrient levels of the basal diet (as-fed basis)

TH Items

JE8E Ingredients
K Corn

T Soybean meal
Eil Soybean oil
ik NaCl

A Limestone
BEIRE S CaHPO4
DL-3E% X DL-Met
TRk Premix?
A1t Total
E77KF Nutrient levels?
e ME/(MI/kg)
HEA CP

£ Ca

HRwE AP

i

il
B3

Lys

S

A1
S

. Met

HREE+ AL Met+Cys

U IRk T sE AR At Premix provided the following per kg of the diet: VA 10 000

IU, VD334001U, VE 16 IU, VK32.0mg, VB12.0mg, VB26.4 mg, VB¢ 2.0 mg, VB120.012

1 Content

56.51

35.52

4.50

0.30

1.00

1.78

0.11

0.28

100.00

12.73

20.07

0.90

0.40

1.00

0.42

0.78
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mg, 72’45 pantothenic acid calcium 10 mg, % nicotinic acid 26 mg, M-#& folic acid 1 mg,
A=W % biotin 0.1 mg, HA choline 500 mg, Zn(ZnSO4+7H,0) 40 mg, Fe(FeSO4+7H,0) 80 mg,
Cu(CuS04+5H20) 8 mg, Mn(MnSO4*H,0) 80 mg, I(KI)0.35mg, Se(Na,SeOs) 0.15 mg.

2 B FKFEE A Nutrient levels were all calculated values.
1.3 fAFREH

RIS XS R T F%, Pk F 8 BN AR S8 S0 R I 3 2 TR B8, g 8 HilEeny
PRI 0.64 m2. EGIIIA] B HRBEUUK, 24 hOtli, WL .
1.4 DEFRbRAITT %
141 EFIRFR

IERWIE 15 K, BNRET &S] 32 CJm 48 h iF, 43 5 5E 5% 4 I XS I S iR e« 44k
i LAV o B DGUREE (I RE i AR ZLAMA MR AX FLIR B4 (Fv73#F3 0.07 °C.
FERE229) XF RS AR . /N8 G 2B AT 6 BLd s, $aiE& 0y 0.5 m, %K% 3 min
A5 L IR, FESLNER 1 oh, ARSI 20 TkLLAME . J@IE FLIR Tools #4474, =%
FREE TP sE . AN R BRBSAT - SR R PRIR R, BUR 1 R3S 20 s 1P I EAE
FLSE PRI L o AL IR E RN E TTVE N R RENLE I 6 XS (BRI 1 N, At
B 12) , KEEFARIRTE (Model.JM 6200, 73#§# 0.01 C) 5 em KIFRL LA
HW, FREERE FICRIR IR, 5 5 s 105k 1 ARIZIR RS, Hadsk 4 ¥, UL
FEME . PRI A E TT iRy R RENLIEE 6 RN (A ESE 1, Af% S
1/2) , HFKE 10 min JE 19k, FFRIE 1 min P AIRSHIRER KB, HOREE 6 Uk, MEIATR
N 6 IR B 2548 o
1.4.2 s BHE PEAT A 22 FE AR

EIRHA%E 15 K, ENRETEE] 32 CJ5 48 h i, FHEABENLER 6 KPS (4 H ik
B1H, AREE G 12) #EElcR I, 3000 r/min 8.0 10 min, BUMET-80 CHAEHRT .

MIEAHEHEE B (aspartate transaminase, AST) . Bl #kERMEF (alkaline phosphatase,
AKP) . FLEiiZ M (lactate dehydrogenase, LDH) FILERME (creatine kinase, CK) i
DL K =l IR JR 2 BE (3,5,3 -triiodothyronine, Ts) « HURARZE COFRPUML R F 2 R,

3,5,3’,5’-tetraiodothyronine, T4) F1 3 5 i (cortisol, CORT ) £ 24 FH BfFHER 628 W B 92 CELISA)
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T . BT R &350 B R R A TR AT, M 7 % Ui W Fid AT
143 T EMG HSP70 [ & &

ERIS 15 K, W& ®] 32 CJE 48 h iy, fZHRENLILI 6 HIAXS (B EE %
W1, AREE & 1/2), R G BGEIE S LB, 3 min Py ESHUH R il BONH R T80 °C
TRAF o KA ELISA XTI 0oyl s~ Ffili HSP70 14 & .

15 HdEguit o

IHHE R SAS 9.2 it B At i LR 15 Z 70 B (one-way ANOVAD R 7 E4T 7 57+

REVERS, KA Duncan KT 2 5 LB . B H0E T EHRHEZE R R, P<0.05

&

FRE, P<0.01 NERWEE.
2 4 R
2.1 RH XoF i 3G P PR B8 T PG AR B b 14 52 1)

H1%% 2 A0, RH 4 15 d ) 20~32 C i fm AR5 TAI X F) I I A3 25 A 7 Jik T
JE 3 W 25 520 (P<0.01) « HoHpr, 85% RH ZH PRIAS I M-I AT 2R M il 2 =5 T 60% RH 1 35%
RH 21 (P<0.01) , 60% RH ZH IR AT M) 2 2 =T 35% RH 41 (P<0.01) ; 85% RH 4114
A AR IR 23 T 60% RH 2 (P<0.05) , 1fif 35% RH 44 IRE 5 60% RH 1 85%
RH A TLREZ R (P>0.05) ; 35% RH 2 PR /INGEFM T EE (1 K Jok T FE A Y2 3 = T~ 60% RH
Fi185% RH 41 (P<0.01) ; 35% RH Fll 60% RH ZH PAIXS XS 76k, - AR G 1) B J e o A i 25
BT 85% RH 41 (P<0.01) .

2 RH XIS P IR XS A BB FR 1 520

Table 2 Effects of relative humidity at gradually increasing temperatures on physiological

indices of broiler chickens

AXHESE Relative humidity/%

H Items P {H
35 60 85
P-value
93.44420.04¢¢ 112.00424.3580 130.28-+16.32%2
WU A% Respiratory frequency/(¥k/min) <0.000 1
42 .5540.292 42.1040.240 42.614).528 0.058 4

1AK% I Core body temperature/C

JeHRIERE Skin temperature/C

/M Leg 4451406072 43.5040.515° 42.494 .81°¢ <0.000 1
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BAIEE Flipper 43.6640.6172 42.4640.9380 42.07+1.8580 0.000 5

HaE Earlobe 42.8240.6072 42.9540.824 40.30.748° 0.000 3
5tk Comb 41.7640.572 41.8740.69/ 39.2541.598b <0.000 1
IRAS Eyelid 42.5840.52A2 42.404.027 40.07+1.748° 0.0015

[FATEAR B A RNG FRER R Z R 3 (P<0.05) , A[FKE FRERIR 2 il o 3
(P<0.0D) , MFENEFREET R REZRARE (P>0.05) . NE[H.

In the same row, values with different small letter superscripts mean significant difference
(P<0.05), and with different capital letter superscripts mean significant difference (P<0.01), while
with the same small letter or no letter superscripts mean no significant difference (P>0.05).The
same as below.

2.2 RH XF 3G 1 (i P IR T AR LTS s 12 5 1

M1 3 AN, RH XU 15.d () 20~32 “Ca i Il AR 52 T XS [ L7 AKP Al CK 3%
VEAT 250 (P<0.05) o i, 859% RH ZH AR Y MILIF AKP JiE 12 % 5T 35% RH 1 60%
RH 4l (P<0.05) , 35% RH ZHf# 1M AKP J& 15 60% RH 4170 2.3 2 7 (P>0.05) ; 35% RH
F185% RH 4L ARSI IMLIE CK iif 1k .2 = T 60% RH 41 (P<0.05) , 35% RH 4MIfLiE CK
WS 85% RH LR % %R (P>0.05) o RH X M (i A L R IS 1) 1137 AST A1 LDH
TR (P>0.05) .

3 RH NS i 1 A IS PRI XS I 77 Pl v A2 )

Table 3 Effects of relative humidity at gradually increasing temperatures on the activities of

enzymes in serum of broiler chickens

AAGHEE Relative humidity/%
5 H o Yo P 1

35 60 85
Items P-value

s i
ARIER AST/ 67.69:15.40 58.55+10.73 53.93411.72 0244 6

(UL

WRIEGHRRAS AKP/ 101.72452.14° 146.69476.81° 312.724202.462 0.029 8

(UL
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127

128

129

130

131

132

133

134

135

136

137

138

= W A
LRI URE LDH/ 477.47+49.73 476.09:30.00 496.26:438.20

0.6322
(U/L)
WLp s CKI 1.9540).312 1.3240.31° 1.7840.062 0.016 6
(U/mL)

2.3 RH XS Y PEARFAFREE T PAIXS P 43 WA B IR 50
M2 4 T 50, RH X 93] 15 d ) 20~32 “C 3 3 P PR 85 T P XS (4 L35 T3 To A1 CORT
HSEALEYN (P<0.05) . M, 85% RH HAMKIME Ts SR EEST 35% RH 41
(P<0.05) , 60% RH ZH 1M Ts &&= 5 35% RH Al 85% RH 4176 5.3 % 5 (P>0.05) ; 35%
RH F1 85% RH £H AIXS (1 1fiLiE Ta & & 2.3 =T 60% RH 44 (P<0.05) , 35% RH ZH [ IILIE Ta
5 85% RH AR EZR (P>0.05) ; 60% RH i1 85% RH 21 XS M1 CORT & &k
BEmT 35% RH 4 (P<0.01) , 60% RH ZH[1lfili# CORT &5 85% RH 41703 % 7
(P>0.05)
4 RH XSV PR ST IR A 43 MAFE A 1 5]
Table 4 Effects of relative humidity at gradually increasing temperatures on endocrine

indices of broiler chickens

T H M Relative humidity/% PH
Items 35 60 85 P-value
TR R R R
138.56+18.83" 155.03424.38%® 164.97+416.722 0.024 5
Ts/(ng/mL)
FUIRIR R Ta/(ug/L) 164.96+14.89? 142.36421.78° 160.18+11.572 0.0211
JZJF i CORT/(ng/mL) 598.4549.808° 759.42488.23A4 807.78472.99A2 <0.000 1

2.4  RH X M AR T IAIXS N il HSP70 25 & 1 520
18[54, RH XA 15 d 79 20~32 Cisf Ve (AR N AIXS R i HSP70 & &A
5 (P<0.05) . Hdr, 35% RH 4 XS R i HSP70 & & & &% T 60% RH F1 85% RH

40 (P<0.05) , 60% RH 41\ fefixi HSP70 & &5 85% RH 4L W& %% (P>0.05) .
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350 -

300 1

250 -

200 +

150 A

100 o

PHREEH-T05E

The content of HSP70:/ (ng/D

50 -

60
AASHERE Relative humidity/%

BIRHAREA /NG FREORZER BE (P<0.05) , MRFEEFRRZERANLE
(P>0.05) .
Values columns with different small letters mean significant difference (P<0.05), while
with the same letter superscripts mean no significant difference (P>0.05).
KU1 RH X P f AR5 T AIXS R ELfid HSPT70 & & 2
Fig.1 Effects of relative humidity at gradually increasing temperatures on the content of
HSP70 in hypothalamus of broiler chickens
3 W @
3.1 RH X B e PRI NG A BE AR B R 520
AL it B2 M IR A3 2 S5 PR AP 285 18 57 (1 2 A AR AR, YahavIt ST Hie i B2 i
DB XS PR AR AR B IR CR BRI, WKW SRR B r 8 )y 28 CIf, 35
RH (40%~45%. 50%~55%- 60%~65%7F1 70%~75%) X} 4~8 J& ¥ PAIXS (¥ 14iR T 5. 3 51
MRUFROV £ AM AL il A B XS R PR . (R . 530, B JRRFAIR BT ) A0 #A e
BEIN S & AT, B 7 R IAE MR IR BEAIC T 25 "CHY, RH X RIRS AR TG 235 . 2140
PG HA ARG & Al ARENRIXTHE T RGPS5 2 0 2330, (R T 4
AL RATSEVE, B I8 N T8 2 B IRl P 1y i e 3238, AR et Fu kB, #E i 15 d
(1) 20~32 CHIGMEIMAIAE N, KB (35%) I IR I B RIR FE R s, 1T PO R ALK 5
e (85%) IS XS Y B R TR LUK, T FIRIR i . AE iR I 0L T, M K> & &
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B, RS R R T B K R, BRAS T AR, IS R BRI I BRI SR R A A
{H 3 BERPIR AR AT XS AL T SRS, ASBELEFF IR T, ARG AR IR T i s TGRS
DUT, R AR AR R ) B IPR B R, i PRSI R BRAIR,  3X T e A2 A AR IRAT A P XS AR R A
B RZE K, MK 7> AR, AR T IPIRGEZ A i . XKW, #£9H] 15d 1) 20~32 C
TG VR AT, ARSI PR AT 6 32 B I B PR AR R AR R A AP, 17 e 3 A PRI NS
] 2 B I IR R A AR R AR BT, R I ER IR A ARG AL T SRS, 2T
PIXS AL -

3.2 RH XFHIE ML FAIAIE T PIXS LI B 1k (2

LDH & WERE il e rb i) bl , AL AR ™ AR LR, i LDH BV TH s 5 T4
BEMR ISR VIR . IEFAEOLT, AST AAAE T O LM AH A I Zekifk iy, i AST
TEVERRAR: NSNS AR AR R 52451, AST & 4RI N M, (EAS ML AST W& 1T
M35 AST ST 3 B A AE A PR A0 o AS BRI JE I, 72794 15 d 1) 20~32 “Cit
e AL T, RH XF LDH Al AST LR ERW, KEPEARIFZMAT, RH MEALE
T AT S TG SRR T A D e R T 40 P 45195 -

AKP &g, FERMEFME N AR RIETE, RANEET. R A
IR, B2 B RO 223 AR QUL iR B BRI IR DT R 2 ik e, R 2
I AKP JEMETHE . ARES AU, FEA 15 d 1) 20~32 CHEM R T, RH X
AKP JEVER REI, S (85%) ALARSHINLT AKP ik & 2 5 TIGE (35%) Flrhik
(60%) £H. X it RS (K SRR, 75 28 G pk py (RO L 28 1 R I R o 1)t
A&, AKP iEMEEE . CK I EZRr R NN FE L (MM-CK) , 2 5h4)52 3 ST 2k
fEFE P72 —. Sandercock Z5RPTHRIE N, EH 32 C. RH Jy 75% IR R 2 h, PN
i3 CKIETEER 2 T, R CKIEMETHE G 2 B RO R I . AR50 TR
B, FENI1 15 d 1) 20~32 CIEBIPEMMAIE T, SR (60%) HHLL, ik (85%) AKX
i (35%) #B<x T THem XS I+ CK . RE 2 H1 TR e 0 ) N s P XS R
BT, EREANME, NWNERAR, SEULGMLED)REAEE N Z 2008, AL
CKFENIL, ML IMIE  CK g T &
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3.3 RH XFb g PER AR EE T ARG A 73 HAFE BR R S0

FOIR A2 AL 1 2 P iR, ol ) FOR B R Ta M T 22 SHLIAHE
I 107 45 R s AU AN T P R DR, R WIS R AR . Yahav SRS ORI, 4
IREH 28, 30 Bi# 35 'C, RH N 40%~75%HKT, RIXSHIME Ts SR EREGEEIEML. 7
FHOEWNN, EmEiRERANL T, BB K, BRSP4, 08 I A 4
AR, MK To BN BRI R (R BL, AR TR S35 i AR B 38, i
AARIGHF ORI, {EI 15 d 1) 20~32 ‘CI3MEMmAMIALE T, iR (85%) 4IRS (i
T3 T REE R TIRE (35%) 4; mi (85%) FUKIE (35%) HPIRSIIMIE Ts & & W E &
TR (60%) H. XA AR SIRI KA K, AR A= 15 d 9 20~32 T
BEPERAIASE, B T ME RIS AR 55— 07T, BRI O AR IR T
A Ta & B BE AR SE KT IR B, BRI — B340, CORT 1EAZK & 1 i hk
KR, 258) Rk NEFRIRERE, NIV RSN . —BORYE, RIRES
SR o -0 - B L R 2 WA K B SRR, v CORT &5 & SRR R 17 A i B 72
W, FEH] 15 d /) 20~32 CIBIGMERHAAE T, (KR (35%) HASHIIMIE CORT & &k
BELT IR (60%) HMimie (85%) #H. XA[Ae2RHJy, FEMGIRIEALT £ 2 i ka K
B, VBRI, AT BRI A AR, PR R RO, BT REIIAS Y I CORT

FERBAL, MmMX—BAASFHEIMATE R, TR BRI
3.4 RH X3 M w #AIAEE N RIXS T o fild HSP70 &5 & 15200

HSP J2& i Ritossa 24111962 4= 7F 5 5% T i Hh 110 L el Y0l e € rh R B, 2 441 MO TE
LR RS A2 i S T AR — R R, Horh HSP70 ZX ik in g s AN LR A2, g
i, HUABENEREORES, FUATEPER (ROS) SEIEMN, P ERBEK HSP SRRy 40
%% ROS MsZM, Xie SFHARF TR I,  UMEAIIE M RSN S o IE . TR ZH 27
i HSP K P38 L VAR ACVOIE FASICIR A T AT R R A 1 A 9 bt R 3R HSP
FERFRIEAT L. 2R RRY, HSP ARSI 2 BIEMHK KR ARG
FORI, A9 15 d 1) 20~32 “Cidb P IR T, 35% RH 22 (RIS N i HSP70

. XARERREDY, (RIS T XS 3 Bl je A A, BT L AREDH
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FER I RESR, N PEAN) ROS SR UK, i HSPT0 &= mIREEAG: J4h, AR A 24555
IR B 5 HSP70 By i A oclel, X —Jy i Bk AL i AE 2, w5 Eak— DR
NP

4 4 @®
fE931 15d (1 20~32 CIEMITEMMAAET T, SHiE (60%) AHLL, ik (85%) &%

THE AN PR AT  AARIZIRFE LG AKP AT CKEPERAR Ty &8, 3 PR XS 1) K JEk

T CBRIBMEBERZAN) ¢ (KIR (359%) 3 T PIXE B/ SRAIANEE R FZ . L CKOE R J

To &, WERCPNS PR AR, (fiE CORT 1N Fefii HSP70 & . nI L, @Ak

X VE R AP T 28~42 H il ARG AR TS (I AR AR AN o

225 3k
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Effects of Relative Humidity at Gradually Increasing Temperatures on Body
Thermoregulation and Content of Heat Shock Protein 70 in Hypothalamus of Broiler Chickens
ZHOU Ying! ZHANG Minhong'® FENG Jinghai* ZHANG Shaoshuai® PENG
Qiangian*? LI Meng*® LI Xiang*?

(1. State Key Laboratory of Animal Nutrition, Institute of Animal Sciences, Chinese Academy of
Agricultural Sciences, Beijing 100193, China; 2. College of Agriculture, Hebei University of
Engineering, Handan 056021, China; 3. College of Animal Science and Technology, Northeast
Agricultural University, Harbin 150030, China)

Abstract: The present study aimed to investigate the effects of relative humidity (RH) at gradually
increasing temperatures on body thermoregulation and the content of heat shock protein 70
(HSP70) in hypothalamus of broiler chickens. One hundred and eighty 21-day-old Arbor Acres
(AA) broiler chickens were allotted into environment controlled chambers and randomly assigned
to three groups with six replicates per group and ten broilers per replicate (males and females in
half). The pre-test period lasted for 7 days and birds were kept at 20 ‘C and 60% RH. The test
period lasted for 15 days, when broiler chickens were 28 days of age, RH of three groups was
regulated to 35%, 60% and 85%, respectively, and the temperature was 20 ‘C yet. The

experiment consisted of 5 consecutive trials with 3 days per consecutive trial, the temperature of
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three groups was gradually increased by 3 “C finishing within half an hour at 10:00 of the first
day every consecutive trial and started from the second consecutive trial, and the temperatures of
the 5 consecutive trials were 20, 23, 26, 29 and 32 °C, respectively. The results showed as follows:
1) the respiratory frequency of broiler chickens in the 85% RH group was significantly higher than
that in the 60% RH and 35% RH groups (P<0.01), and the respiratory frequency in the 60% RH
group was significantly higher than that in the 35% RH group (P<0.01). The core body
temperature of broiler chickens in the 85% RH group was significantly higher than that in the 60%
RH group (P<0.05). The skin temperatures of leg and flipper of broiler chickens in the 35% RH
group were significantly higher than those in the 60% RH and 85% RH groups (P<0.01), and the
skin temperatures of comb, earlobe and eyelid in the 35% RH and 60% RH groups were
significantly higher than those in the 85% RH group (P<0.01). 2) The activity of alkaline
phosphatase (AKP) in serum of broiler chickens in the 85% RH group was significantly higher
than that in the 60% RH and 35% RH groups (P<0.05), and the activity of creatine kinase (CK) in
serum of broiler chickens in the 85% RH and 35% RH groups was significantly higher than that in
the 60% RH group (P<0.05). There were no significant effects of RH at gradually increasing
temperatures on the activities aspartate transaminase (AST) and lactate dehydrogenase (LDH) in
serum of broiler chickens (P>0.05). 3) The content of 3,5,3’-triiodothyronine (Ts) in serum of
broiler chickens in the 85% RH group was significantly higher than that in the 35% RH group
(P<0.05), the content of 3,5,3,5’-tetraiodothyronine (T4) in serum in the 35% RH and 85% RH
groups was significantly higher than that in the 60% RH group (P<0.05), and the content of
cortisol (CORT) in serum in the 60% RH and 85% RH groups was significantly higher than that in
the 35% RH group (P<0.01). 4) The content of HSP70 in hypothalamus of broiler chickens in the
35% RH group was significantly lower than that in the 60% RH and 85% RH groups (P<0.05). In
conclusion, at the 15-day 20 to 32 “C gradually increasing temperatures, high humidity (85%)
and low humidity (35%) regulate the body heat balance of broiler chickens at 28 to 42 days of age
in different ways and extent.
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