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WE 8 T B AN M E 2 75 58 2 1% [ S0 070 2 R UK, K 24 S AR ot 2 R i WOCRH 0T fg L7 90 s 07
HPGARBENL 0 34,35 T ISR IR IR AR B (THD & F 68 RIS T, % FR AL MESE Rl FOR , B R 4 —
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TR TP ER N 3 g/ (Sk - d) ANk BE AT DA 25 48 i B0
P A B T R AR R T R R 5 ROE %
SV AR PN 3 g/ (Sk - d) AR IE T AR
MEmE T RAERMWEE RIS EASAN
FIA

20415 2 T 5% D 7 70 A N I e A 38 R 7 30
Wh AR B 5% S A i TRl 10 02 0% 20 b 2L o 40 v A
Shy AR (R i Bt L 8 A L I B3 10 24 A 380 x il 5 5 4
A rERe ER A ARG A EEE L BT
Wb, 2 3 R 5 DR T S o e R i U X AR
TR 7= 30 2 i AR A B B DL BN AR
HSP70 mRNA ik 15 W52 00, 5 7600 28 I RE 3% ak —
SN WE VR A TRDRH S 0 700 2 5 AT G2 W A AN A
FH L 91 Ry R4 R — ML W A8 005 4 A6 7 v i) B
FHERBEER IS LR
1 #MRIERE
1.1 ks el

BB ol 190 W BERE AR W B W VLR A A HE R
A BT, 4l S 99 % By — SN e I [ 3T b A5 K
JNAEYFEAR N T,
1.2 iK@igt

VEPEIG A [ (24H0.3) B ], RS 7= i DL K
TP AR ARL , Ak T BBl 7= 30 4 fr ST E A7 24 24 3k | e BR i
BLABC 1 JEEIN 43Sk 340, 4 5ol S ke RECZL | e 4% &4 T
TEMREL B 8 e o X A LH fA LA R I
FEAK AR — S nH I 20 43 1) PR Atk R 19 () B
8 g/ (Sk-d) 4% ol 1%, I EERERE A 3 o/ (k- —
SE ARG T 8— 9 A s, Herp F i A
10 d, iREI N =R 27 d 275 3d, #: 40 d.
1.3 RAFERE

T2 50 30 10135 56 4 77 iR R S R Al H ORI O S
A5 H AR NR 1R WA AT 5 95658
M T R A b R TRV L A R R 3R R H
3K (07:00,15:00 F1 21 :40) fa] M 4= H AR, fR] MRS 5
W1 1L A5 A A A R B 3 4y L a0l S
300 g F&Aih H MR THEFE MRS Fr AR 2 iR
B YR AR A 0 B, A B EROK . WA PR
Je BE R BT 3 WK, AR A5 TR ™ A 4 BE 4 3  E
()RR IR AT, ey 32 25 BE b [ 3L A 00 1) SR b v
HOWRE SRk F -l & B (16.21%) . HL B Wi
(5.26%0) VR EF 4 (36.730%0 ) (T 1 Uk Uk £F 4

(27.63%) .45 (0.95%) . B 85 (0.4600) . Wb 3L ¥4+ ik
(6.84 MJ/kg) -

F1 PEFE~EBROERFIEFRKE

Table I The composition and nutrient levels

of the experimental diets

JEURE T/ % JEUR it/ %
Ingredient of diets Content Ingredient of diets Content
ORI HFOH

SO 40,33 | MHERI 2.56
Corn silage Cottonseed meal

MEAZHE Oat grass 4.16 % Molasses 1.32
B Alfalfa 5.19 K] Beet pulp 1.14
M1 Soybean meal 11.82 | BRAREES Ca(HCO,), 0.92
E A E>

K 22.52 | S AL NaCl 0.25
Flaked corn

a . . 3.87 AL MgO 0.42
Dry distillers grains

7 7 Extruded ; .

AL AL Extrude 3.54 A Premix® 1.96
full-fat soybean

T R PEAR L TP BU R . OFUREEY 8T 58 H R AL VA
750 000 IU, VD 17 000 TU, VE 200 IU, Fe 950 mg.Cu 580 mg.Zn
2 000 mg .Mn 1 500 mg.I40 mg.Se 30 mg.Co 25 mg., @hFLFHE
FiF A, HA A SEM{E . Note: The data in the table are based on
dry matter. O The premix per kilogram diet contained 750 000 TU vi-
tamin A, 17 000 IU vitamin D, 200 IU vitamin E, 950 mg iron, 580
mg copper, 2 000 mg zinc, 1 500 mg manganese, 40 mg iodine, 30
mg selenium, 25 mg cobalt; @ NEL was a calculated value, while

the others were measured values.

1.4 MEFFYRRRENE

FEIR I 5 WE 2 3 d D W3 4 1 R B A
YR AN M0 25 T 5 24 e J 1) e e R T R sk
(14 2 ot I AR i 1RDRE K 4 B A T R
a1, T 2 K 07200 P 1] PR A Bk a2t 76 4 T R L T I
() J5T 6, 8 5 22 (T A 1 5 A B R 1 T R
B, w&ARE 3 d T R w A A
AHEEH TYI R B &
1.5 W4 PEIR 53 2 i ZE

RIS W54 7= i 1R 247, 43515 06:00,08:00 .
10:00,12:00,14:00.,16:00.18: 00 X} 4 21 18 56 4~ F
THECES AP R HE A7 PP R 28 22 o SE3 T 934F 3 min
VA 6 R JE 8 1 A AR B, W 2R B AR R 1 d A
OSBRI
1.6 HERBIEHNE

1 BRI i T 2 8 AR i S R
BT 1.5 m, GRUE T IR ER IR TG A RGE A Bk
FF OGBS R RS I, LUBA DR S B MERR M . 7EE H
07:00.,13:00,17:003X 34~ Hf [] g e S TR (T,)
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SRk (T,,) , I8 2o it %2 45 21 (temperature-hu-
midity index, Ity) AT [ I1;=0.72 X (Ty+T,) +40.6]
HA IR AR

1.7 IMi&BEXIEFRNE

TEWI A P2 HTEE 7 RA IS 55 3 KBy 07: 00, X =5
HE W5 A R AT R R CR 1, 3843 1L T 10 mL K
BT, A3 000 r/min &0 15 min, Y4 )2 1M5E
T 1.5 mL B0 fEll o i o os | H b =
S LT A 8 PR B (alkaline phosphatase, ALP) |
W2 B4 (creatine kinase , CK) | FLff 25 1 2 1)
G (W Rt ) B BT . 55— i
BT 10 mL HrEEE o, T 00 i 40 i b HSP70
mRNA £k,

1.8 HSP70 mRNA RiZEHINE

1) 2T AN, 3R EUE RNA L, OB mL 41,
3000 r/min &> 10 min, W& L3 A 1.5 mL 4L
20 M B, 1R AT, 4 "CHICE 15 min, 3 000 r/min &5
L 10 min, W5 . EELL LA 2K, HEDE
PR, @MA 1 mL 4 CHE K PBS I -
3 000 r/min & > 10 min, W% & PBS. fil A 1 mL
Trizol Reagent, il i 240 Jfl . s I A4 78 31 K 1T )i
(9 1.5 mL 204, A 250 pl =4 Pk, IR 2 5 i
3 mine 4 °CTF 12000 r/min &> 8 min, @¥f i
BEBLE D, A 0845 KA 5N R A .
—20 ‘CHCE 15 min, 4 °C'F 12 000 r/min &.L> 10 min,
RNAJUVE T4 . OWBRIAL, ImA 75% L BE 1.5
mL VEETIIE. 4 °CF 12 000 r/min B0 5 mine W5
WK B0 8 TS LR 3 ming JITA 20 pL
JC RNA i () 7K 7 RNA .

2) Wi sk . fEPCREHINAF 2 pL RNA
VS, AT wL oligo (dT) 15, FH JG %% W 4% R il
B 2B FRANE E 12 pl. T PCRAX L 70 “CHE R
5 min J5 G E UK ERH ARIKINA 4 pll 5Xbuf-
fer. 2 pl.10 mmol/L. dNTPs. 1 pl. RNA inhibitor Fl
1 pl RS, IR5) . T PCRAX L 42 *CLRE 30
min, 25 $5 80 ‘CLRIR 5 min K6 S 54 5 il

3)PCRY™ M . ik &3k 25 pl, 4145 12.5 pL.
2XqPCR IR W .2 pl )5 s 774 . 8.5 pl W3
K2 pL 2.5 yumol/L 3K 51 ¥) . LESI YT 51 H
5'-AGAAGAAGGTGCTGGACAAGTGC-3' , F
e 5l ¥ % % N 5 -CAGTCTGCTGATGAT-
GGGGTTAC-3", ¥R R .95 CHIALE 30 s, 4%
J& 95 ‘CARYE 5 s, FE e AR O TR 2k 20 s, 340

MIEIR

4)EE AT, HSP70 mRNA % 2% 35 2 5% )
P S i X g =N
1.9 HIEZITSHH

K H Excel 2007 SEATHI15 0 48 30, LLSP-3494E &
FRUEIR R . R SAS 9.1.3G8 8k e A7 o [ 25
J7 753 F1 (one-way ANOVA), % H Duncan’s Z# [t
BT B E YT, P<<0.05 N 2ZE R W . MR
#FH SAS 9. 1.3 e iR R kAT B 2 Ge i SR 40, 241
[l 47 LSD 2 & i . H GraphPad Prism 8.0 %} 1
Wy 5t R £ ALY h HSP70 mRNA A X 6 3k 5 1
TT1ER

2 FHRE5HMH

2.1 H&RITIEHREE R Z SO AE X 95 4 M
W 37 2 2 SR R = W #

7E 3R 56 1 20 Y 30 d P9 LI R 3 4 ] A
07:00.13:00F117:00 ) THIFE &, & 38 THI 55t
M 72(8 1), A THUHE S & T30 505 {8 68, U
AT 2 b T R OIS o X IR R R AR 4L A R
Mt WE 20 375 2F T 9 0 R & #4351 o4 (11.0040.05)
(11.02+0.39) . (10.81+0.30) kg/d, 3 4118 JC i & %
S (P>0.05), #2070, 344 P A5 K 32 0 it
sk ] 52 M) 28 (P<<0.05) , 2L 18] 0% 2 P R 4% 2% TG W i
Z5F(P>0.05) ., {H5%F R4 A L, BEREES 41
UM E ZH 5 A R A TR R BERR RS A
W5 A= 7E 102 00 Hsf P 45 46 i 2 g 1 0F JEZH Fn — ik
EL] (P<<0.05).
2.2 BB ZSULEXT P4 miE EH R R
R E R0

P 2 30T UL, A 2H 4 A ot 37 P A R R [ A
77 e 5 7R H AT B AR A R B, I H I =R A i
PR E SR A T, X IR A, BERE
BELA YA PR L S TR T OO R [ v B Y AR
225 AR E(P>0.05), 5XF R4 LK, — At
077 LY RO R A R AIR (P<<0.05) .
AN BE A 5 A L IR [ S A S I T X R
2,1 22.40%
23 BEEM_SWENNFMEBRESTFRE
B %2 M

2% 4 AT L, 550 B H g, T B8 Al 3 A 7= i
I3 CL e BE (A T 5, I3 H B BH 23 22 (blood
cation-anion difference, BCAD) j= fij i & & Ik (P<<
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Temperature—humidity index
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1 4&9H07:00.13:00%117:00 HYiBRIEEH

Fig.1 Temperature humidity index of cowshed at 07:00, 13:00 and 17:00 every day
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Table 2 Respiratory rate of perinatal dairy cows under heat stress treated with yeast chromium and dihydropyridine

e IS5/ (times /min) Respiratory rate KRR Pt P-value

Time R4 Control  BERFKAL Cr-yeast S MEMEL] HP SEM AFA] Time 5341 Groups T AF Interaction
06:00 59.44 56.67 57.22 4.08

08:00 51.00 63.22 56.22 6.75

10:00 64.11b 81.00a 66.67b 3.89

12:00 65.78 80.00 72.33 5.05 0.03 0.296 0.531
14:00 80.00 87.56 83.11 10.84

16:00 64.56 79.33 74.89 9.19

18:00 69.56 90.00 81.56 8.14

1 FATARC AR /NG bk o A TR s 20 R[] b #8825 57 B 3% (P<<0.05) . T #[]. Note: Different capital letters within the same row in-

dicate significant differences between different treatments at the same time (P<Z0.05).The same as below.

R3 BRI SLAEAMIE TR R B AL A I B A LRI BOR R

Table 3 Changes of serum biochemical metabolites concentration in perinatal dairy cows

under heat stress treated with yeast chromium and dihydropyridine mmol/L

167 Index BB Stage X} & ZH Control Rl 55 4 Cr-yeast TANEREL] DHP
A F=HI Antepartum 3.7240.27 3.7740.29 3.7240.27
Glucose 7=J5i Postpartum 3.05+0.47 3.1540.29 3.0540.47
e IR [ FZHI Antepartum 2.1240.28 1.9040.47 2.2540.53
Total cholesterol 7= )& Postpartum 1.8340.18 1.8640.37 1.4240.52
ol = g FZHI Antepartum 0.32+0.06a 0.26+0.10ab 0.1940.08b
Triglyceride 77 )5 Postpartum 0.06-£0.01 0.070.05 0.06-£0.02

0.05) , T IfiL 7 Hh Na ™A K™ (e B 7= 1/ ™= Ja ¥4
R E AR (P=>0.05) s A MEBELL W34 17 h Na™
K" Cl™ (i B R BCAD FE PR 7= Ja ¥4 H Bt 2
Ak (P>0.05)
2.4 EEEREEFN T SUMLOE X B R 35 0 A 6 1 B R
n AILER % B A 22 M

5L, X MR H A, BEREAR A L R
bt WE 2 37% A4 A8 7™ 1R J L v e v ol R A L L

TR U0 it 1% P TG 3 AR Ak (P=>0.05) |, {H B 1 1l 2 ity
KEAE T TG AT B 5, WILIR U G 78 7 15 A T B
kT
2.5 BEEEsZSMLEXT MK HSP70 mRNA &
EER R

A 2 0] UL, 5 %0 B He g, IR A AL R A
M IE 20 1L 3 HSP70 mRNA ik w4840 T i % 2 7
(P>0.05).
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Table 4 Changes of electrolytic ion concentration in blood of perinatal dairy cows under heat stress
treated with yeast chromium and dihydropyridine mmol/L

1645 Index Bt Stage X} 84 Control FEREAK 4 Cr-yeast Z&UMkKEZ DHP
Na' FEHIT Antepartum 137.234+1.48 135.70+1.27 136.80+2.38
- 7=J5i Postpartum
K F=HI Antepartum

7=Jii Postpartum
o FZHI Antepartum

7 Ji Postpartum

I B BH 25 22 FEHT Antepartum

Blood cation-anion difference 75 Postpartum

136.104-2.55 135.0842.36 135.7540.95

4.22+0.14
5.2441.09

4.2440.24 4.384+0.17

5.1840.45 4.834+0.35
104.684-1.68

100.504-4.11

106.5041.78
101.8041.76

105.7043.32
102.28+3.49
36.77£0.43a
40.84+2.21

33.44+0.53b
38.45+1.80

35.48+2.01ab
38.30£3.20

RO EEEHIRFN T SRR ALIE T A E O A R M R R B A0 AL BR B B A M Y

Table 5 Changes of alkaline phosphatase and creatine kinase in heat-stressed dairy cows treated

with yeast chromium and dihydropyridine

U/L

18P Index MrBt Stage XJ BE4H Control E B 4] Cr-yeast TANENES DHP
B R F=HiI Antepartum 42.00+8.04 43.75+15.06 40.75+14.24
Alkaline phosphatase 72 ) Postpartum 56.504-21.63 35.75426.23 46.75+14.24
WU 4T} Antepartum 352.00+385.38 178.25+76.47 143.50+41.15
Creatine kinase 72 ) Postpartum 164.25-+56.24 173.25--82.54 177.50--97.69
f@; 195 X REZHAH L TG 35 22 5, XS AT NS SRARL . K4
251 . LA A BT AR 4 R R T
LI SO [R5 % B B 0.5, 1.0 A 1.5
Z 2« 07 N
227 mg/kg ALK 120 d J& , Ho AWy s A 2 9 JoAT Ay
SoE 0.50 I=A []IEJLISJ
% = E o o
S8 s . —
Fgg 0® I A1 R 2 2 24 0 ) T A 2R PR AT, S LI
= \ \ . B b e
= SR BERRRA SR AhF IR RS T B, R A e et e m A S
Control ﬁff'yea“ PHP I I 0 25 o 18 T AL AR £ A B A T A A K
514 Groups

B2 EEEEmTSUIEA IR T H A E =3
WA MK HSP70 mRNA Rik £
Fig.2 Expression of HSP70 mRNA in blood of
perinatal cows treated with yeast chromium
or dihydropyridine under heat stress

3 3 i

3.1 ERERFM_SMIE 4 TFHMRRREFT
UETES= bl

PR 2> BB R AT R R AR, AT AR R 4
DAy T A A5 O £ R IR P i 9 e 4 22, T Al A
AR, SPECRE M AR R A I iE G s s 22 AL
MR A3k AR ARG, W 7 PR D R B . AR TE AR R
BAE H R b R I P B % R — A e S AR B R

JBE % A R AR R L R R M BN Ak
T, WA 1 W OB 32 43 5] R 50~60, 80~120, 120~
160 ¥ /min, H 2B AT RET =y o ASHIEFE 5 4= WP AT 32
S5 R 40 T 4% B b B AR IR, VS o B
B 0 A OB R 5 R 2 A AT TR R . ik
i SR 5 o B, H O R 43 B in 100, 150, 200
mg/kg 19 UM E 5 475 24 P W 45 %6 5 %o R 4 AH EE AT
Fhi e AR S5 R 5 HARL, v RB 2 W4 dE i 42
o P B 31 23R A 0 R D A 1) A0 SR, T 3K 1 2%
i AN VR
3.2 EEEHEFN Z SMLNE T W A i i A L R R
RERF

I 75 et 2 AT AR A A AR B, e S
AEE I K. M4 KA oy i, HOR
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IR I T Ab R AT R AN e ML AT
EIFRY R , N L IR H A8 T B LR K
W B J0T 8 3R, A A A i R PR A VR T
R8T ARG 2% R e W 40 2F AE b FEBE B R TGI8 S
PERGIS S S M S R AT B AR . AR
G 4R IE 7 B 7 301405 A e R e S o R A Xt 7 i 7 d
FI72J5 56 d B A G I  FEALHE 2005 & BExt
Rl = B 2E o R Il ok 2.5.5 g/d I TR IR B8 I
WA WS & B 0 B ARk . X T RS WA BT A (Y
WA O, 7= H00 0 A b A 4 A 1 5 R O R A R % 2
A LAG Y b 70 B AR T 4 T 0 2 5 {H R
TR AT R B, R e B AR LR 2 . ARG
28 5 IR AE SRR TR I I E S AR T A
FHRE A A 45 g & I S RE A i
WA I P R A RPYAE YA B RS
0.02 %6 UM IE $E 8 T I35 T A A B A TR . AT
GE4E R 5 R v A R B I 4 SR A AL, 1R
JE AR IR VR B R R K AR A B B R TR
TR 6 Fp S R T R RIS R A R [
p A G0 0% 2 b T L = 3 — iR R

3 = 08 AR [ s AL AR o A ) B G L
A AE R AN U B R T B E0E SR
AW B HILAA I A 17 3 i R A 4 R o 1 L
AR5 25 S o TR B AL 0% 2 A P R R I a3
T =0 R R [ o R ) S R R A, WP R
PO B2 HOAR PR 0.4.0.8.1.2 mg/kg & 5 % b)
T AR AR L35 R 0 N 10,20 g/ (k- d)
PR R B T A0 A4 i 4 v LT 0 H S =B o 2 S B
TR AR 4 RS AR A B B
F0 T AN B A A W5 A HLAAR IR AR TR AT,
RV AT RE 4% Rl E ok s B 48 A I A7 [
TG T I 2N 2 B AR R DR, (R U A L [
B S bR SR AR A OGB4
FHEA SRR AR T LT 75 KOF , HLIAR AL T RE i
SHRIR A T AR S R 8 i O A, S B AR
PIEEELAY 2o R ] AR T WA LR R B
S Ji 45 2 AR B R G B 5 T R e 1 T OR L 2
LT HP S5 O R A v G I s B 4 O A
OB, BG  AF2 F JR ) A Bl 7= 01 4
H AR b 78— S RE J5 BRI T 20 1 X4 R ™= )5 21 d
I F AR, AR SR 0 2 2R e B S e 41 5
A= 1l 3 R R P T R S S B AL A T
1, 33X 55 = BT A5 1 O AF 5 245 SR AR ] o [R] Bh AR 1 5

I R IR M E A5 A i i P H I R B R
%, 2% W A i X 98 FBL = A 0% 4 g oA A
FEARAE A, PTA BAR AP 5 A JE Ak 5

3.3 EBEBERM-SMIE P miEEESFIRE
EpA )

Na® K HICl 45 B TR 455 N IR R S A i
S IEH B e i MR F o VI — e R
AR LA A ER R RA LS, A0 X R A A0
PR 57 HELA7 2 G far 5 4 B2 ZR B0 OISR I v
Na™ #l Ca” #e B i E AL F L AR BOR S . 7EAR
HIF 5% P PR % 20— A e L 05 2F 1 3 P Na ™ K
MOl B FHESRAZER AN RE . HLBE™
BRSS9 6 i 375 971 BH 8
FA WA 34, Ud I R % A — S W X T % fie AR
LI RS AR 25 LA — 2 MR, W] 4E 4 AR
AT
3.4  EEEREFN T SO NE X 40 A A T B A D AL BR
B R

e Wl 1R il T DA o R R AR B 5 S S T4
A RPEHRNT YT R DI, B H R RSP R
B0 A A a3 R e R S )
TR AR IR s TR A A N AU E 2
A0 7 7= e ML TR B W TR T 1 -5 %o LA A A
IR B, 3 BH Rk 85 RN — SNt e mT 384 56 [l 7= 309 % 2F
AR Y5 S T A R ) WAL, R M A AR E o LR U
fitf & 2 5 fig s A Y OGS =2 — | BB JULIRR ] 9 1R
JULR e At T A LAt 4 R H . AT 2 2 B [
LB B 0 0 A4 i 37 e JULTR J5 e T 2 35 i A R
JE A BEnm ZR B0HE T E  E ISR R T L BL
PR TCTE AR AT 70 2 B fE et , LR S DA UL A 396 3% =2 il
TR TR A LR TR P Ay S DT A K P A
AT G 25 RO, TR 4% 4R — SNk e 241 4 4 7=
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Effects of dietary supplementation of yeast chromium and
dihydropyridine on physiological and biochemical indices and HSP70
mRNA expression of periparturient dairy cows under heat stress

ZHANG Liwen', CHEN Huijun’, WANG Chao',ZHANG Shaobo',
WANG Shenggi',ZHANG Bo', AO Yingnan', QI Zhili'

1.College of Animal Science and Technology , Huazhong Agricultural University, Wuhan 430070, China;
2.Institute of Finance and Economics, Wuhan City Polytechnic, Wuhan 430064, China

Abstract In order to investigate the effects of dietary supplementation of yeast chromium and dihy-
dropyridine on physiological and biochemical indices and HSP70 mRNA expression of periparturient dairy
cows under heat stress, a total of 24 periparturient Holstein-Friesian cows with similar body weights and
parity were randomly assigned to three groups. Cows were housed at high ambient temperature-humidity in-
dex (above 68)for 40 d, and the effects of yeast chromium and dihydropyridine on the heat stress response
of perinatal dairy cows were observed during the experimental period. The control group was fed with basal
diet, the chromium yeast group was fed with basal diet plus chromium 1%, and the amount of chromium
yeast was 8 g/d, and the dihydropyridine group was fed with basal diet plus dihydropyridine and the
amount of chromium yeast was 3 g/d. The results showed as follows: O Compared with the control
group, there was no significant difference in respiratory rate of periparturient dairy cows in chromium yeast
group and dihydropyridine group (P=>0.05). @ Compared with the control group, there was no significant
difference in serum blood glucose and cholesterol in yeast chromium group and dihydropyridine group on the
7th day before delivery and the 3rd day after delivery (P>>0.05). Compared with the control group, the
content of serum triglyceride decreased significantly in dihydropyridine group on the 7th day before delivery
(P<<0.05). @ Compared with the control group, there was no significant differences in serum Na®, K"
and Cl™ concentrations in chromium yeast group and dihydropyridine group before and after delivery (P>
0.05), and the concentrations of serum alkaline phosphatase and creatine kinase did not change significantly
in the two experimental groups before and after delivery (P=>0.05). @ There was no significant difference
in the expression of heat shock protein 70 mRNA in serum between chromium yeast group, dihydropyri-
dine group and control group (P=>0.05). In conclusion, dietary supplementation of 8 g/d yeast chromium
with 1%, chromium and 3 g/d dihydropyridine had no significant effects on physiological and biochemical in-
dices and HSP70 mRNA expression of periparturient dairy cows under heat stress. These results indicated
that supplementation of 8 g/d yeast chromium with 1%, chromium and 3 g/d dihydropyridine had no signifi-
cant effect on relieving heat stress of perinatal Holstein dairy cows.

Keywords heat stress; perinatal cows; chromium yeast; dihydropyridine ; serum biochemical index
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