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MBS im IR TIERIEE |
A IR A K R AR A PR T RE AY 220

gz sk Par kS ESFET sk X
(I ek B e @ A 9T, Ak st 100094)

8 B RSN R 16 IR A BHL > O BALRURN B AL, BEAL 8 s, A A A A A
Wiz (25~ 34 °C) (A A 2 b, A B8 4 H R Ah B 300Mg/ ke Dl b( LANLIE Rk JE X)) | I 7T #h 6K
St v il A b A s A A A A S R A R R s v, A5 1L X R R O I R A e A
ek I 10 () S T AS T R B (P < 0. 01), BRERFE L it 5 i b I (1) 2 ) S 9 0 S IR DG R, I J 0]
Y, el 3 0 PR HE A P < 0. 05) , BT il A B ) GE A, R RS HE H I T A . MR AR 1 i
H Cr T WA DRl e ih i) ) S 0 S 3 R P PR S HE HH A AN TR S I () AT S 25 PR L 2. R IR T
oy Sk AT v P A A, R o S R AN DR T T S TR L 3. R b i 3 IR 22 EUK
F(P< 0.01), BRI S 8 1 HBRE FACE(P< 0.01) 5 A0 ES A 5 14 10024 B8 25 B0 T AS R s 3 1 i
10058 35 B Th, R KT AN TR kST S R R L 4. BT e R 0 e A R e et PR R TE
A2 B8, HEEE H R i AGDR e A 30 AT W (P> 0.05): 7EJ5 2 J4, st m s i HoR &
i 10.2% (P> 0.05), # @2 M H % 5 38. 1% (P< 0.01), Bl LL F B 20.5% (P< 0.01) .

KRR i, A AR R RN, AR, B

BB T TG ER, Hedur 5T B A FLI) A A O i 20 I A DN PR ) R AR
RAED A E T AE T2 SO G MRS SR AL IR

TR, NATDR A 2 8 HUN 3P 1A T U X% 8] . Chang AT Mow at (1992) .M oonsie—
Shagger Al Mowat(1993) Mow at 55( 1993) 43 53§ AL T W) 45 7 b 78 19 BE 4% BAT HL B
A, TR I HO AR e B R L R AT 3~ 6 NI H Ty
ARAE 30 CLLL, ARG L ik 90% , HUAETR I 37 1) 48 JLAS T agE Sty S0 52 4R 48 i ik 1 R,
STEUE A YERE B R . SKEZEAE( 1998 4F) MIWTFTR W, B35 T F7 2k H A2 i il 2654 (104,
IS B BT R e, Rk HE 1, i 3% TR R RS RT3 A 1 [ P S
A AN X ) 75 T ey i A8 TP R AR AR 2 B AR A S SR AR P S T AR E, SO
AHEGT, By <3RBT B LR A

1 #mRl5R%

1.1 RIIRIT  JE 16 k=0T AR (K x K , 18T 40kg 2244, 36550 SR ERHL> K
PIAL, BRI 8 M. WA IR FE A & R A SR AR 2 v, Tt 7d, IR R WL 1, A H
SE IR R R, 127 8: 30~ 9: 00, T 16: 30~ 17: 30, HA i) [ fiidok . kgt H X
frim, PALRJC & ZE 5 (P> 0.05) . B HT AR, WAL TG 8 % 2 (P> 0.05) . 1E

* RS 1 5 B SRR 4 VR I I ( 39470522) .
o R E W 19980415,
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BrE6 Ho HAE T H S HkAT . A% & IELETE 25~ 34 CZ A, WJEAE 70% ~ 85% 2
i) . RIS TF R I, 55 1 215 Ak o bl R I b GRS, A g xR, BB AL 1 R TP N R
300Mg/ kg ( LANERE R RRES TE5X) o MEWE R RRER 5% 12% , RAS TSI A 1k .

£1 ARABRREFRKE

Table 1 Nutritive levels and composition of diet

5Bl Ingredient it Percent( %) EFRAKE Nutritive levels
K Corn 70.0 JHALHE DE (M )/ kg) 13.18
/A2 %) Wheat bran 6.0 HUERAN CP (%) 15.8
A Soybean meal 21.0 % Ca (%) 0.70
RS Cas( POy) ; 1.5 WP (%) 0.61
41 ¥r Stone meal 0.2 2 Lys (%) 0.81
fr  #h Salt 0.3 H+ M Met+ Cys(%) 0.53
o 7k FOR L T TR R 1.0 JNEIE Thr( %) 0.63
Premix (%8 Trp(%) 0.20

Cr [ 5E{H Determined value: 441Hg/ kg .

= BEA TP A Premix provided the following ( Per kg complete diet) : VA 4 4001U; VD3 4401U; VE
111U VK 0.25mg: VB, 4. 4mg; &2 [# & pantothenic acid 22mg: @ niacin 22mg: VB, 22Hg: S ALIHEE choline
chloride 440mg: Zn 50mg: Fe 32.5 mg: Mn 30mg; Cu 5Smg: | Img; Se 0. lmg.

1.2 EUEERSH  Fot M UE R a, w50 a7 26 14 H 28 28 H7E 8: 30 1l gif # g
FERTE .

FEIRBE AT G525 10 20 A1 28 H LA, T4l M HT [ AF SUR IR A 5 CR I 10m1 22 47, &
T 15m] AT 2 I DRI b, ST RO o B LR, K A ek 3 e — 6 FH T s A
B SR RAE =N SO AR ARERE A, B SRS — 4 AT E SRR
FH 000 5 5 R R 5% 2%, i A I AR AT — 20 ‘CoKF AR .

MR AR JRER Hm =l &R aEA REAM SR Monarch1000 24 44k 7>
BEASCI sE o J 5 Z2 R B O 11 5 4k 2 Sl SR FH B 5 b T G 92 R0 5 T AR €63 100 J 5 3% 2 o I
THCH o e A A B

WCHMGE NS 7 H 7: 30 ER5 0155 — H 7: 30 MRS IS 9 H 7: 30 £ 10 H 7: 30 .

MBS HIEE 19 H 7:30 255 20 H 7: 30 M LIS 27 H 7: 30 24 28 H 7: 30 HIIKFE, 4Eit
LS B AE B H A HE IR 7, B3R 200m1 JRAE, 26T 250ml BEVH , fRA7T— 20 ‘CUKAH
PO . PR K AT A5 (1998 4F) 1A J7 1200 s IR S L)
1.3 Gita#r A SAS FEIFAM GLM il 2, XU 28 7 22 43 A ff s #es AKF- F wspilid Adk 2
I [ 06F ML B A 28 R TR AR JR A CHh =B R E A AR BREA S AR
HEH gm0, ASFE AR BE S E0W LE R AT SNK KSR DR 38 5 28 40 W 5 o A [R) RN K 1 %)
AR b SR AR A A TR

2 5 R
2.1 BEMRPHEZEMREBHLENTN
WM R R A ZE R 20 T AL L) 8 ot A vt I 1) 528, % Il R % 5 AN
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Wi FER(P< 0.01), W30 H5 10 H i R8s & & i &K Tl 5T ( P< 0.05), S 5 A Wi T B,
7RG 5 28 H I8 & B Z TR 10 H(P< 0.05) . iy IT4L( #MNR A1) 35 114 i 35 4%
FRAEFEAKIC IR E W) A ( P> 0.05) . FERERHT, [ ITP4L3 1 i 5 6% & i Wl
ZESE(P> 0.05), fEIREES 10 20 F1 28 H, 4134 3¢ &8 & w1 1 4l(P< 0.01) .
XUl PR B 25 SR IR O AN TS Cr 300Mg/ kg, TT LAY 1 p e il A7 35605 | 14 I 5 5 6 110
IR N

®2 BRIEXNERIAEPEHOMEZEDS B0

Table 2  Effects of supplemental chromium on plasma Cr contents of pigs ng/ ml
3 Cr 1L 3% 45 75 4t Plasma Cr content L
(Mgl kg) 0d 10d 20d 28d Significance
0 1. 10 £0. 078" 0. 96 0. 067" 0. 88 £0.071™ 0. 84 £0. 064" < 0.01
300 1.14 £0.085 1.16 £0. 081 1. 08 0. 064 1.04 £0.074 ns
Pr ns < 0.01 < 0.01 < 0.01

T R ) AT R AR LU ) B FOR 2 A W E (P> 0.05), b AR5 RoR 5t W3 (P <
0.05) . 8 AR I M Thiift e .
Values within row with the same superscripts weren’ t different significantly( P> 0.05), those with different

superseripts differ significantly ( P< 0.05) . Mean of eight results % standard error.

EAFRT A B g b 70 s, RS IO HE R R AR AR, WLER 3. X IR AL RS A kL
5510 H, H B & B E N P< 0.05), /RIGEH T, 76 a5 20 H, HIREHE 5 B
FHAIE AT AT (P> 0.05), iz 28 H, HIR B & 22K T8 (P< 0.05), Xt
W e ) 3T PR HE HE R I, SRS R R . TR AL 1) RS HE H RLE i A ER S 10 .
20 F1 28 HARRESEFEAE WRI0 FT KT LA b . 78 il 20 10 20 H % (1 bR sk i 3 o Tk 50
U, 76 Sl 28 I3 10 bR A%k b i S 38 v Tl 28 10 A1 20 H(P< 0.05) . fEik5enr, 1 .11
ARG I PR B HE L B SB35 25 5, 7R sl 10 H, T JIIP4UE I IR Bl B th e e 3 2
St(P> 0.05), 7F#5E 20 A1 28 H, 41 AR HE B A 2w T 1 41(P< 0.001), 3%
U TR 184 0 3 A v LG S P DR AR HE L R

#F3 BRAENSEIEPEOREHIL B0

Table 3 Effects of supplemental Cr on urinary Cr excretion of pigs Hg/ d
4+ Cr PR HEH 4k Urinary Cr excretion T
(Hg/ kg) 0d 10d 20d 28d Significance
0 0.20%£0.011" 0.30£0.015" 0.23 £0.016" 0.13£0.012° < 0.001
300 0.23 £0.017° 0.31 £0. 015" 0.35%0.018" 0.42 £0. 023" < 0.001
Pr > 0.05 > 0.05 < 0.001 < 0.001

[i]# 2. The same as table 2.
2.2 FEMRPEREMRSZFIENTIL

FURRAMER X e i B0 158 w38 1M R R IR B S i LR 4. 74 U0 A, X R4S 7 i il
PRI R 2% B e & R A B ARk P< 0.01), 7E w55 10 H, I35 B2 e & 5 5 3% 7 v
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(P< 0.05), SRJG ST B, 61856 55 20 F1 28 i 3 57 J5t B 5 4 43 78 1% 56 75 AH 7] 1) 2K
F T MES ZHRE 7E il PR O o 5 T AT R A B AR (P> 0.05) . TEIRERHT, T .
T 210545 ) i 52 B J 1 2 BE VAT 35 2 (P> 0..05) , 7E il 55 10 H, T4 i ¢ Bz Joi i
WIEBFMT 1 41(P< 0.05), iMi7Ewndd 5 28 H, IZHA% M0 fn 3% B Rl ok B B % i 1 1 40P
< 0.01) . ZEFIXELLE LR, Sh 5T il PR BE v (105 #h 7 b we R R 4%, A 1M S B2 o B oAk 1
HEFFFE IR WA .

Fd4 AMIEMERIEREOEEFEHESBHTMN

Table 4 Effects of supplemental Cr on plasma cortisol level of pigs ng/ ml
¥ Cr 1L H7 JE R 2 it Plasma cortisol level [T
(Hg/ kg) 0d 10d 20d 28d Significance
0 12.3%1. 11" 16.5%1.01° 11.9+0.97" 9.7 £0.63" < 0.01
300 13.4 0. 99 13. 8 £0. 86 12.7 £0. 84 13. 1 %0.90 ns
Pr ns < 0.05 ns < 0.01

[[# 2. The same as table 2.

MRS AT, T IEPT AR AE Al 6 00 i SR B I 28 35 BE VAT A B 35 e Ak, B e il AN 5
Wi 25 10 5 gk & 2R R, 4 AR il B 55 0 e A A1 AN 2 i i S R I R
#£5 ARIMEMBRFEPENRRSELEHTW

Table 5 Effects of supplemental Cr on plasma insulin level of pigs HIU/ml
¥ Cr 11 3 5 55 45 75 b Plasma insulin level il
(Hg/ kg) 0d 10d 20d 28d Significance
0 8.910.79 9.3%0.72 9.6 £0.71 9.8 %0.82 ns
300 9.4 %0.88 9.0%1.10 10.1%1.03 9.3 £0.90 ns
Pr ns ns ns ns

[i]# 2. The same as table 2.

2.3 BOMERRKHEPHEE
M6 AT UL, TIPS A8 A 4 1 50 S0 iy 5 ] 260 6 R 1 B 3 A e AT R AE B R (P
> 0. 05), U8 U 55 i AS SE W% I A AT R S B, 2 AR A B TP AN th A B
M X, 452 4 2 B R 1 B
Rt A e il N 1) K, xf%éﬂiﬁrﬁjm%Hﬂ fis 2 R AR i AR (P< 0.01), 7F il 5
10 20 H, ¥ Mg H il — 88 & RS THaa e, A58 B 2 2% 5w ( P> 0.05), & ik 2
28 H, 353 Hoh =B & &0 2w TR R P< 0.05) 5 MM 410 1 i 3% H il = s & B e 4%
A-t:t*i«"%ﬂ&ﬁﬂifr T&%ﬂkﬂ:{b 0.05) . fEIRKE AT A S 10 H, T IEWS 258 1 i 2% H- ik
TR RE (P> 0.05), fEri s 20 HA1 28 H, T 413% 1l 52 T i = 16 & B4
d 11éH(P< 0.05 5% 0. 01) . XX Ui W B A7 fa bk BF 1) 1) 2 A<, 8 i 2% H ol — 186 75 B 7 s S b7
el FA A TP A AN, A R v = R R AN DR vl N R R A
¥ M3 DR SO AE mih e R AR (W3R 6) . FE RS 10 H 20 H A1 28 H, o 415%
PRI IR 25 5 0 A %Md IRICHT( P< 0.05) 5 1fi 04 21 1A bR 25 %0 55 ik A0 SR I A A K A=
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(P> 0.05) . ERKHET GARH 10 FI20 H, T ‘ll'ﬁfﬂﬁrﬁjﬁﬁﬁﬁﬁ%#ﬁ&ﬁ#ﬁ(m
0.05), MAERE S 28 H, MAUEMIR FA T =W AL T T 41(P< 0.05) . X5 B, 848w il
{84 i 2 DR 22 B0 BT 2 T AT v R R, mI A i IR R Tlﬂrmmr‘&iumﬂﬂh
AL .
T i I, 8 2% 8 B FURIER B (1 1 KR 3R 6) o Bt AT el e ) A 4G, % R4
P41 24 s 2 P RER AR 115 B S 35 R BR( P < 0.01), 7ERHI SR 10 HJ% ifn 3% R M AR 2R 1
Tt 5 AT W A FE( P> 0.05), £E Rl 55 20 HRT 28 H, ¥4 (i 2% B 8 (I AR 2R (175 1
#5350 B AL TR FT (P < 0.05) 5 11 AN 415 1) L3 80 B (A FIBR B (1 & RS 4847 R i
P AHZERARZ (P> 0.05) i AR HT UG5 10 20 #0128 H, T W ITPZHHE I L & &

F6 HRMIMEMESEHEPEMRRHE~YSEHZN
Table 6 Effects of supplemental Cr on plasma metabolite levels of pigs

#h Cr 4% H % Experimental period( d) Hi
(Hg/kg) 0 10 20 28 Pr
WHPE  Glucose ( mmol/ L)
0 6.16 £0.21 6.38 £0.22 6.59 £0. 18 6.4910.23 ns
300 6.15%0.19 6.54 10.25 6.34 0. 16 6. 66 £0.29 ns
Pr ns ns ns ns
JR# %, Urea N ( mmol/ L)
0 6.58 0. 20" 7.06 0. 18" 7.28 *0. 15" 7.40 £0. 13" < 0.01
300 6.39 £0. 22 6.68 £0. 17 6.71£0.17 6.58 10. 18 ns
Pr ns ns ns < 0.05
il =#iE Triglyceride  (mmol/ L)
0 0.6210.028"  0.64 ioA 021" 0.69%0.011"  0.74£0.017" < 0.01
300 0.65 £0.023 0.65%0.015 0. 63 0. 024 0.65 *0. 019 ns
Pr ns ns < 0.05 < 0.01
WA Total protein (g/L)
0 74.1£1.91" 73.1%£1. 80° 69.1%1.24 68.8 £1.06" < 0.01
300 74.5+1.84 72.9%1.87 72.9%1.80 71.9%1.59 ns
Pr ns ns ns ns
1811 Albumin (g/L)
0 34.5%1.06 34.0%0.92 32.4 %0.64 32.0%0. 60 ns
300 34.3%0.99 33.9%0.78 33.5%0.71 33.030.74 ns
Pr ns ns ns ns
EREM Globulin  (g/L)
0 39. 6 £0. 95 39. 1 0. 95 36.8£0.71" 36.8 £0. 57" < 0.01
300 40.3 £0. 99 39.0%1.17 39.4%1.13 38.91+0.92 ns
Pr ns ns ns ns

[i]# 2. The same as table 2.

FURER R (135 BB S 25 5% (P> 0.05) o XU W, el ) 3 1 9% 6 2 (1 MRk o 5 B
B BRI 5 AAE PR TP O AN, TR R I S AR AN ERER 1 R R R
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2.4 JERUETFEIERE

I 4L T4 0 A 7= R AR e 50 126 7. w2 &, 1 4080 114100 H 3 & JH SR s A
BRI R 25 (P> 0.05) . Ji 2 J8, #M&E 450 R Z1AH L HER R 3 i 10. 2%, (AA R
%, HW TR 38. 1% (P< 0.01), B LT M 20. 5% (P< 0.01), #6 W #M& 2w 1 b R4 4k
FOEREA I, AME P H R 3.9% (P> 0.05), HEHEHE S 16. 7% (P< 0.05), K
LR 12.2% (P< 0.05) .

7 HEMESRIMETHEE S EENTT
Table 7 Effects of supplemental Cr on production performance
of pigs exposed to high temperature

o I 215 L) IT4L( b 41) i
Parameter Control + Cr Significance

H 34 #5 Average daily gain( g)

1~ 14d 388 £34 385 14 > 0.05
15~ 28d 318 =8 439 %12 < 0.01
1~ 28d 353 17 412 %12 < 0.05
HARArfit  Daily feed intake( kg)

1~ 14d 1.54 £0.072 1.52 £0. 088 > 0.05
15~ 28d 1.47 £0.13 1.62%0. 11 > 0.05
1~ 28d 1.51 £0. 095 1.57 £0. 088 > 0.05
BT L Feed/ Gain

1~ 14d (4.08 £0.24): 1 (3.96 +0.21): 1 > 0.05
15~ 28d (4.63%0.16): 1 (3.68%0.15): 1 < 0.01
1~ 28d (4.33%0.32): 1 (3.80%0.16): 1 < 0.05

3 it i

ACREGE R, g SR T R IR R b Fe Rt e FR AR, FERT 2 JA, HIME JH Rt AR
PR ABAT W 50 m; 72 ) 2 Jal, A i HER B L 10. 2% (P> 0.05) , $ié i H 89 5 38. 1% (P

< 0.01), B LL T 20. 5% (P< 0. 01) , 13X 16 BH &% 75 28 Al W 30 18 o 26 7 1 i 1 7 22— A
.
Kb HEZE % 1) I 48 A AN T R B, 70 i oS 10 H PRARHE i 5 9, 3 — 4% B 5 k flear

A5 1998 4£) [ B0 28 FEARALL S (H Bt 45 e i I 13 {10 48 4, B4R HE L B T O D, S v 4 28
H, 28 18 pRE&HE H 5 S 2K T i 28 20 E RN s 17 b 465 2 58 i A 75 B R B % I H A #48
AR S N BT S R R . Doisy S8( 1971) Uk, B — HNER AR b 3h 03 i ok 2 5 AR, ot
AN A U TR T DR e SR HE U BRI A AR T R, B A R H B £, A e
MESACIH FE 3l 52 5% 2 5 A0 IF e 2 R P, 78 FRRA KNS 5 50T, 2858 6 b (R85 2
ilk/D, EI ZEB 0 LRSS IRAN AL, HLAA A8 8 35 BLIASE bR b 8% HE H S /b, () e I 4 5 4
TE%.

AR S R B, 6 BEZEHAE AE i i 25 10 H I 3% B2 IR b 35 T v, 1 & 4 6 110 B2 o Rk
FEAS DAL il 20T BT . Munck 55 ( 1984) WAk, Bl B2 S 22 42 A A H i 1 28 [ i 22, 400
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il e Tl . DRMRMNEG 2 A 7 B 1) 53 T 43 U DR AR A R 1 B R AN IR
i N T

TEARREE Hh, 0 BB IR DR R U i 3 Th s SR B 1 i T B, MR AL
WIRZAG R SEA S EARKM SN WO & 4 B . 5 OB R, #ME& A5 16 B2 TRE IR S
ANDRT ety it LT B T, AT ASE N 2 1) 58 A DR B o e 32 7 Jﬁnﬁtﬁfﬁﬂﬁﬁﬁﬁfﬁllﬁlﬂ#ﬂ‘
AR ASE A R 10T S MR RO Dt S A A FHAS ER] v i 2 98T A8 25 n e, AR ) 8 A M A% B 1 52
PEOE A= e I R 2 — .

AGEG TS Y, PR H AR il 2 J8 NS I3 H i R 1 B AT 3 AR, RS 28 H, FE I
FAH W EEE SRR E T (P< 0.05), 3X— 458 55 Christon( 1988) 1" (R4 AR — 8. Ak
e AR AR P H e = R e A DT e N T T

gk LRTIR, FREk H A w25~ 34 °C, 28 H) ITERIYIE B8 T80 s Jot g, 1 3 2 1 )5 43 At 1
B D 5 A=A D ik, I S PR 3R UK Ty SRR A R R R L R N v 8 R L]
Tk 2 5 RO AR R . BE A I R) E G, AL R g e D, I Dk A KPR
B, RS HE R o 37 I AR RN R, DUA S R A L 1 EH . EAARK 73
HE S5 el R IE P A RN, RS R R o R R o e AR A AL v it S b T, A5 R R 2R
TRV AS TR ey i ST & 25 b T, A R ot S R A DAL vl R O f 3 R B, AT B T R A
et S BV . RIS, B SR8 I 24 688 A BE A PR v i S 8T B, PR HE LB AN R IR S
JAAR” MRS, vRh 7 HUARSE H DR i N80T 3 03 22 55 ACH A8 B, fERLARER B e 2 . X Ab
R e 7R T el A T TP A PR R A A

% % X W
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EFFECTS OF SUPPLEMENTAL CHROMIUM ON CHROMIUM
METABOLISM, PHYSIOLOGICAL AND BIOCHEMICAL RESPONSES AND
PERFORMANCE IN PIGS EXPOSED TO HEAT EXPOSURE

Zhang Minhong, Zhang Weihong, Du Rong, Wang Danli, Zhang Ziyi
( Institute of Animal Science, Chinese Academy of Agricultural Sciences, Beijing 100094)

Abstract

Sixteen crossbred barrow pigs were randomly assigned to the control group ( CON) and the
Cr-supplemented group (+ Cr) . The Crsupplemented level was 300Hg/ kg diet Cr( Chromium pi-
colinate) . The pigs were individually penned in plastic coated metabolism crates in pig house in
summer (25~ 34 °C, 70% ~ 85% RH) for four weeks.

Plasma Cr levels (CON) decreased gradually and 24-h urinary excretion of Cr increased first-
ly, then decreased within heat exposure of 28 days. These indicated that Cr contents of body store
decreased gradually. Bul plasma Cr levels and 24-h urinary excretion of Cr(+ Cr) hadn’t a signifr
cant decrement due to heat exposure. These results showed that Cr addition to diet at 300Hg Cr/
kg diet level could make up a Cr loss due to heat exposure.

Plasma cortisol levels in pigs (+ Cr) had not a significant increase due to heat exposure.

Plasma insulin, glucose levels weren’ t altered by high temperature treatment and supplemen-
tal Cr (P> 0.05).

Plasma urea N contents of pigs (CON) increased ( P< 0.01) and total protein, globulin lev-
els decreased ( P< 0.01) . However, plasma urea N levels of pigs (+ Cr) didn’ t increased and total
protein level didn’ t decreased significantly. T hese results indicated that supplemental Cr alleviate
the detrimental effect of heat stress.

Plasma triglyceride concentrations increased ( P < 0.05) due to long heat expo-
sure. Supplemental Cr prevented an increase of plasma triglyceride level from long heat exposure.

Average daily gain, ADFI, gain/feed were not affected by supplemental Cr in the first 2
weeks. However, average daily gain, feed/ gain were increased ( P< 0.01) by supplemental Cr, but
ADFI was not altered in the last 2 weeks ( P< 0.05).

Key words High temperatrue, Chromium, Physiological and biochemical response, Perfor-

mance, Pig



