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B OE., KRR S EMRERAE SRR S EORE To R ERFAAR T LT LRI
ABIEARE N GAER XA R BB 2 4 M R R E A0y 4k 18 5, ALY A
R (B ARAIE) Fe xR (A4 ) , 20 9 sk, T4k 4R A K B R4, X Ik 4 Je 4k 2
e A Bl B3 HOE BHATAN LA TRAEA 2.5 kg/d, TR 10 d,iXEEH 60 d, HRILEERRE
P, ERBEIE 13060 RFREMATHRSRAERBERA MNELEAMARTLS T,
9% T RE B AL BALRE A AR K I8 AR, YL AR A 5T K e 4 e 2 BRUZE ] AR 09 &R i A AR 0 £ 5F
BRI A A R AR (R BT R ) 69 27+, R AW . RBEHHRPLA TR DR E
BRI HIRFE A RXE S 60 X, XI4 ik 38 (PROG) M8 (E2) 422 %535 T KR
21(P<0.05), XIae ML) A1 SL A (PRL) \ =2 PR IR R RER (T,) A2 2 % (P<
0.05) , HE4RF o 7F 4297 0% (FSH) A AR A WA A AR F £ F(P>0.05), £iXEkS
60 X, RImAhFamiE-2(IL2) @A %-4(IL-4)2 T2 FZ TBa(P<
0.05) ,IXIELA 40 M40 18) fn F 92 3 & A(IgA) (KRB G M(IgM) = % 5 & 8 G(IgG) 4
THAHRLEZERG(P<0.05) 2 Wb FEAK(LZ)SETHAEF £7F(P>0.05), KA HAAA
) ot 7 B R H PR AL B AL 4 B ( GSH-Px) & M Fe B AL BALAE 7 (T-AOC) £ %3 A (P<0.05) , HiX
Bl fn 7 GSH-Px E M2 55 T3 B4 (P<0.05), 2 40 fo ik A8 R AL LB (SOD) E i fe &
— B (MDA) AT A NERY LI HF £ F(P>0.05) 12X iF SOD EHA & T A RBA A
B, ELER BRAMIFROER S T RSN Tk F ) LR AR RERD, BT H
RN FRROEE LR ERSZTERF L FFALEZTALET A FF LR LELR
FRAEA

KB ek RO AT E R A W AALER ) B AR
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R ERLe ™ PR BT 51 B & ORI Y
R A BIHLBE R AL — RO 50 O, H AT
AN LI T it R, E R m RS R84 4T
RREE TR REWA 2 RIS, $i
BT LS EORE B A MR RE NIRRT A pERE A
TR AR Y 4R = Ol P R R Y R
P&, UL, BN SRR T R B I & R K
THKZ¥%# ., Silanikove 25 FM | i T4 5k
AR (A IE R, FE N AR K Sk 3 g AR N i n) 2 H
FETTUR . FEFR [ A AR IR M, B R AR ) g
BERBUE R R A AR s R BN R,
WFFE A, W 2F Ab T $A 0 STk 25 i SR & R, 2
FEPERE T RE A 2 o R R A A N R 4 I
R AR AL LA SR IR 8 S5 P | A 2 5 b
A1 57 i S B U 7 R N BT A B AR BB TR Y
Tt P FE N S X 2 UL A R A R
F, B 2 1 JE A < ) o U 7 S BN 8 ) AR X
SECTCRCE B K B ) A T8 T RO AR A
[ S F 5% 2% B, 386 5 78 3% 1 10T BE 2 03 I
R B B T A2 PR A AR PR AR R,
1 SRR T B Ak AR N R R B o
(1% B T 2 ) 2 H AT e A 3 Oy 2 — i P
AT I A R R A O T e = R O 1 3 56 2K
P, R T A AR SRR A el ) (R R, AR
R4 IR 5 A H 247 W76 1138 R 4, B ot 34
N OB R AR S R A A M R S R R
REIRE M P A AL RE 1 s, B 7E R R A
T FR BT A A 7% 50l 28 A 20 N 3 1 R 2
5%,

1 #MRlER*
1.1 KAt iE St =

AT 2019 4F 7 AN 520 AR g b & R}
IR0 T IR AR R BEJE AT i X R R 0 25
R MRS s S A s Ay B R R, oA
KRt 8 THEE A B OK iS4 T R 5
1.2 RIS R AR

R FEHLBEPEAT IR 5 N H A2 47 Al B R 5 AN
PR BLARE B PE 1138 R B4 18 Sk B ML X B4
(AU Ak gl (E R AR ) B 9 Sk, KA
WO VA 30 I AR AR i N T 38 B A 45 sl 2 i it , A
PN STV TRZEUN € G ke s o NI E B2t P O |

B HIROK o 36 T 46 A SR 52 X 56 L 37 19 ORE R
A HIRE R T3 53 53 B 125 000 40 5 O, OO 37
FOMERG SR o LR 1, AR R TR R PR AR 3R AR )
(NY/T 815—2004 ) , 7 iz 50 Hh A0 R0 38 37 W 4 DA S
SR AR A R o IR T A MRDRL R T R R R
A B A KB R KO LR 2, X ERAT AR
JICBCAS A7 A0 ) 3 35 41 B K 9 HORS 328 47 b 78 1]
MAERL, Bk 2.5 kg/d, TR 10 d, X501 60 d.

®1 HUEZWERRETS (THRER)
Table 1 General nutrient of grazing

pasture ( DM basis) %

i H Items % & Content

T4 5 DM 41.33
AT CP 10.29
HIE Wi EE 2.87
PR MR A £ 4k ADF 32.57
H PR 2T 48 NDF 47.38
LKy Ash 9.66

x2 WEBHOARREFKFE(FHUREM)
Table 2 Composition and nutrient levels of the

concentrate (DM basis) %

i H Ttems
JEkl Ingredients

4 & Content

F K Corn 47.35
/NFZ %k Wheat bran 25.15
=M1 Soybean meal 21.00
f1 ¥} Limestone 2.00
BIR A ES CaHPO, 1.00
AL NaCl 1.00
FEAR Premix" 2.50
41t Total 100.00
EF27KF Nutrient levels?

LEAVAE NE, ./ (MI/kg) 5.03
T# i DM 91.36
HE AT CP 18.22
FLIEW; EE 3.04
5 Ca 1.34
P 0.81

1) BUIR By B T 56 K5 L 482 it The premix provided the
following per kg of the concentrate: VA 160 000 IU, VD,
22 000 TU, VE 1 200 IU, 4= 4 % biotin 0.15 mg, #H#R nico-
tinic acid 10 mg,Cu 0.8 g,Fe 0.8 g,Mn 0.96 g,7Zn 3 g,1
20 mg,Se 8 mg,Co 8 mg,

2) LA RE TR AL S, NE,, was a

[14]

calculated value' ', while the others were measured values.
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1.3 M¥REIRFFYRRXRE (DMI)HNE

K A R3S 7R 3R 25 Ak I R A
DMI, BE AR B B T R 4 5 3k, 5 K08 : 30
F118:30 LU HETE A MR = &4k —4% (Cr,0,) % 1
WSR2 g, BRI 3 d, 1ERIH 7 d, I
IR BE K GE IR AEFEAE 200 g, K 43k 2R B KA 3%
FEIR A Y21 B 047, LA 32 28 vh 1Y) Cr, 0, %
R 72-1 Mot e ke, RA
N AR SR A 1 SR 46 S0, B0 S R WAL 458 3 A 4
KB B R, E L 7T d R R R
2 000 g, RA] RTET-20 CUKAE &, Mo 2%
FE Y £R R AN K 73 (ATA) & i R 4 mol/L
ATA JEDE , MRAE A R B s T 5 ATA
i R T A TP TR AIA R
Fe LU AT E U A4 DML

DMI=Fxa/b,

KX :DMI A TR E & F HEMTTY
RS a MEP TR AIA a0 N REHE
Y5 ATA 5,

1.4 HEMBEEFRDHNE

TGRS BB SR B B E FR AR L R T
B HLEE AR KRR 4 CHLAT 4k MLIR G & & s &
VR RE , S IR RIS A B O IR AT I E
1.5 FEREEMNE

1 a0 2 DL AE R AR B AT 4 A )
AW BFFE X S, BRI T I B A B AR AR 2 O B SR I
SR NN IR 05 a1 e D LTS A v 21 I TR e B 7
JEEFNAFT 0 B, B0 v R e v R A e AR AR I
TR PR TR 8 8 £ (THI) 5805 1%
i/l

THI=(1.8xTd+32) —(0.55—0.55XRHX
0.01)x(1.8xTw—26) .

KA. Td I TFERIGE (C) ; RH A XHRE
Tw HIBERIEEE (T) .,

1.6 HMm¥&E

A FIRE S 1,30 F1 60 K R2S 8 17
i kR, B3k 4E 10 mL, FERRE 0.5 h 5, JH
BOHL999%g B0 15 min, IR MW T 855045,
IESRAADE H W1 K 95 I W R A, B R ik 2 51
% ARAT B AR VKA T, IR R
1.7 WEER

MEME: =B RIREEAR(T,) MILER
(PRL) {2 U1 % (FSH) . 22l (PROG) | M — i

(E2) &4,

TIEAEAR SR PEFREE 1 A (IgA) (R BRE
M(IgM) s BRE H G(1gG) . F 41 Ml &R -2
(IL-2) AN Z -4 (IL-4) & 5 K # i (LZ)
Wk,

PrEALTE bR AL Y B AL (SOD) 7 Bk H
Jad Ak W Bl ( GSH-Px ) 36 ¥ .75 i (MDA) &
i BPTELRE I (T-AO0C)

A F8 05 45 SR FH Bl 6 G 92 W 00 7 ( ELISA)
BRI 2 , B A GYI-LRH-400-D A= fb 15 5546
F1 BIO-RADG680 %4 Jifg i A A | 3R 48 A, A il By
7 BELISA X7 & W T VT 70 il 0 S5k A3 PR A 3t
WP AL TRV WA S 45
1.8 HiEAE

FH Excel 2016 %% 32 5 % 4f , >k ] SPSS 9.0
BT EE AT e A AT, 2 2 ) B L BCR
FAR K 7 22 43 BT (one-way ANOVA) |, 41 P 41 [H]
(551,30 F1 60 KIa]) $hdi b e Rk A ST AR AR ¢ 46
5, ERLOPHE bR EZERIR, DL P<0.05 2
5 E KO

2 &% B
21 HNHESRERERER

FRON R R B A oy B BE RN B (72 < THI<
78) M P B (78 < THI< 88) Fl ™ H #4 i 18
(THI>88) , &3 N 3 UCRHE R AE AL 1A
SRR e THI A8 £ e 1 ok, B 1 FiR A
I (8] 44037 THI A8 fb fa e, 25 28 R 72 A
60 dIfIRIGIE] A 41 d &b T4% 55 B BOR S A
3 d b v AR IR A L Ik 2R B R R
B AR BER AL T AN O BT . I 2 S 36 1 ] 44
YR BE I B 1 A bk e 45 R Bon B B U R Y
e RO 22 K R U ] e e IR 41,2 °C K Rl AR
AR 10.2 C, HiIRRKEZEIRE 25.5 C, XK
TR IR 2 AN AN 32 31 v i A N R 4R A TR
T H B2 KL b,
2.2 EFiIAEITIE MR B A 4T IR 4
AEHESENEM

2 4 a1 2RI 26 60 K a0 41 4 IR A4 1.
% PROG & i & & T X R4 ( P<0.05) , [l i3k
AT R A MV B2 & T XA (P<
0.05) , TI7EREAN 00 18], 120596 26 41 P9 40 1R) 4 U
A= 1% PRL 7 2 i i 3% (P<0.05) , il 55 5% 60
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REFETH 1 R(P<0.05) , IXEAMIRFIMTE ML FSH & EAEH N AN IR % 257 (P>0.05) .
T, & pEE IR AT A T 8 Fp 5w, 7Rl
BOOKHFTHIK(P<0.05) 2ALIE IR+ #3 RBBRALSTIRDERRRIEY

Table 3 Average temperature and humidity and THI of natural grazing during test period

i H $1KR 5530 K 560 K A IR A]
Items Day 1 Day 30 Day 60 Whole test period
1% Temperature/ C 37.50 24.75 24.70 24.62+2.48
FAXHEJE Relative humidity/ % 47.00 77.02 73.10 70.32+12.48
TR VEFE % THI 71.78 74.20 73.73 73.19+3.46
85.00
_ 80.00 [\ [\ ——— THI
& 2500 —— THI=T72
Fy —— THI="78
3=
70.00
g
65.00
60.00

1 4 7 10131619 22 25 28 31 34 37 40 43 46 49 52 55 5861
HF [f) Time/d

1 KRB RANIGREERYIT&E

Fig.1 Temperature humidity index line chart of natural grazing during test period
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Fig.2 Temperature line chart of natural grazing during test period

F4 EFEEIEEAMBMBITRSNEEERRSENRM
Table 4 Effects of nutritional regulation on serum reproductive hormone contents of

grazing pregnant cattle under chronic heat stress

i H P} 1] I 20 X R4 PH
Items Time Experiment group Control group P-value
32 %1 K Day 1 543.12+47.60° 534.38+47.16 0.822 3
FLE ’
30 K Day 30 609.87+76.80 584.70+42.95 0.646 2
PRL/(mIU/L) % 30 X Day * *

% 60 X Day 60 682.32+14.24* 601.12+74.26 0.136 4
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R4
i H Fisf [ R papiita| P1A
Items Time Experiment group Control group P-value
S 2 % 1 K Day 1 5.93+0.96 5.57+0.71 0.623 1
4 { R Kl o«
30 K Day 30 6.21+1.00 5.68+0.54 0.427 8

FSH/(mIU/mL) * A Day * *

% 60 K Day 60 5.89+1.76 5.18+0.25 0.525 0
- % 1 K Day 1 18.01+4.21 15.27+2.86 0.403 7
24 i

30 X Day 30 20.71+3.15 17.92+3.74 0.380 5

PROG/ (ng/mL) fﬁ’ A Day * *

% 60 X Day 60 25.42+3.34° 18.21+2.13" 0.034 5
e — %1 K Day 1 46.16+2.59 46.29+3.95 0.963 1
E2/—( pe/mL) %5 30 X Day 30 47.61+4.59 42.12+6.66 0.304 9

% 60 X Day 60 53.06+2.55" 44.41+1.63" 0.007 8
. " % 1 X Day 1 6.19+0.72° 5.71+0.37 0.359 8
IR R R R

% 30 X Day 30 6.96+0.74 7.10+0.85 0.834 6
T,/ (nmol/L) .

%5 60 X Day 60 8.58+1.06" 7.42+0.80 0.203 6

W7 B0 T s AN ) /N = B 3 s L 18] 22 53 3 (P <0..05) 5 [ 80 55090 A A AS [F) K55 7 B 3 /s A1 P9 401 1) 22 57 i 3 (P <

0.05), FF&[F,

In the same row, values with different small letter superscript mean significant difference between groups ( P<0.05) ; in the

same column, values with different capital letter superscripts mean significant difference between groups within group ( P<0.05).

The same as below.

2.3 E SRR M PR B AT IR A
B hEE X IEIRAI R

M2 5 ATA 7RIS 60 K IR IR 4 AE IR 4 1l
1 IL-2 F IL-4 7 & 5 2 5 X 4L (P<0.05) , B
BRI B R S AT, 10 2 4 P9 4 R A I

IgM FE7EIKSE 60 RKESE 1 KA B E#H- S (P<

0.05) ,1gG & & 7E IR 50 55 30 K AIEE 60 KL 1

IgA  IgM fillgG & & 9 AH B & i &, HhIga

grazing pregnant cattle under chronic heat stress

® 5 EFEEXTS MR EA BT IR 4 M 5 R T RE AR K HE AR AU S

Table 5 Effects of nutrition regulation on serum immune function related indexes of

KA BEFERE (P<0.05) 10 7F 5 55 P8 455 1) 1 72
W2 AR A LT LZ 36 PR e 25 P RN 2H P 4 1) 44
TR EZESF(P>0.05),

WA (A ) Xf R 2H PfH
Items Time/d Experiment group Control group P-value
1 2.49+0.08" 2.3920.10 0.250 2
RAEIRE T A .
30 2.74+0.17 2.63+0.38 0.673 1
IgA/(mg/mL)
60 2.91+0.14% 2.70+0.05 0.075 7
1 1.59+0.22" 1.55£0.20 0.850 3
»}—L}\‘
RAIREA M 30 1.98+0.20 1.92+0.19 0.733 5
IgM/(mg/mL)
60 2.04+0.12* 1.92+0.15 0.342 5
1 4.61+0.53"° 4.32+0.94 0.823 6
P G
AR EH 30 5.20+0.37" 4.92+0.60 0.541 4
IgG/(mg/mL)
60 5.61£0.20* 5.07+0.40 0.103 7
G 1 13.14+0.77 12.84+0.57 0.614 5
A
30 13.40+1.06 13.35+0.77 0.942 0
LZ/(ng/mL) * *
60 13.55+0.22 13.37+1.00 0.785 7
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=)
WU H I ] e Xof R4 PH
Items Time/d Experiment group Control group P-value
1 602.18+129.43 594.71+84.65 0.937 3
FAH A 2K -2 4
30 576.91+73.39 641.71+95.92 0.405 3
IL-2/(pg/mL)
60 711.55+85.58" 530.69+44.84" 0.031 6
A 24 1 48.54+8.01 47.73+4.59 0.886 9
AT R 30 46.44+6.43 49.78+6.76 0.568 6
IL-4/ (pg/mL)
60 60.14+5.63" 45.39+6.67" 0.046 5

2.4 EFiIAEITE MR B M E RS I E
A EE N XTSRRI

% 6 FIAL, 7638 3 50 301 18], 3K 56 41 41 PN 4T
IR 1MLV GSH-Px {if 4 fil T-AOC . & #4 fin (P<
0.05) , XK HIZE 30 RAIEE 60 R 1 KA BF

PR (P<0.05), 7E L 50 55 60 KX, ik 56 41 1 ¥
GSH-Pxif M . 2 T4 B4 (P<0.05) , 1 2 41
UEURA I SOD 1 P FIl MDA £ 41 4 26 ) 24 TG
BE25(P>0.05) ,HX K41 M7E SOD & A =
T XTI a3

R 6 EFPEEIEMER N AR EIRE IE R KW AR XIS R R0

Table 6 Effects of nutritional regulation on serum antioxidant related indexes of grazing

pregnant cattle under chronic heat stress

WU H I ] e 4 XJ HRZH PfH
Items Time/d Experiment group Control group P-value
B L 1 7.21x0.58 7.21+0.81 0.996 1
£
30 8.05x1.06 6.77+0.07 0.104 5
SOD/(ng/mL) * *
60 8.70+1.00 7.51+0.55 0.144 4
T 1 6.56+0.36 6.76+0.44 0.565 5
— 30 .85%0. .44£0. .543 4
MDA/ ( nmol/mL) 3 6.85+0.99 6.44+0.39 0.5
60 6.15+0.88 6.20+0.29 0.930 8
1 572.10+25.38" 577.06+12.24 0.775 7
A3 1D H ki S fe it
30 .27+29.56" 634.61+9.57 0.488 8
GSH-Px/(ng/mL) 648.27+29.56 +
60 824.93+58.27™ 714.61£25.73° 0.039 9
s . 1 40.13£4.52° 39.74+4.53 0.919 6
LA ACRE 30 43.3922.49" 43.3524.25 0.989 7
T-AOC/(U/mL) 2 .39+2. 3.35+4.2" .
60 52.20+5.48" 46.21+2.79 0.166 8

RIS
3.1 E 5 R NS 0 R R A ST O 4 5
EEMESENTE

Wy B D Ak B2 B R T A R
A PR TR O A B A R S A R
SAWR o 4 55 2, 1 R W A B AR G I A
SR, T B2 S ORS00 Y B T R
4R 5 PROG & W EI/EH . PROG A # il +# AL
Weds , A Fe A iR, A R IRAE . A IR 3R U, 4 Ik

KR4l 7 AN R, /K N PROG Al B2 % i &
R EARRSE R 4 4 IR 2F 1T PROG A
E2 &5 8w T4 B | 36 W78 5% R 42 X 18 e A
N T W IR 4R PROG Fil E2 943 WA B AR T, 1
— R ] DL G, BRI 0 ™ KRS o 2 AR 4y
() FSH S5 42 1 IR 3 25 0 5 B2 ) Al 2 5 1 O S 1 Y
A3 AT Bl 18] 2 X6 1B PN BT 0L R 6 B AT A 45 A
AT A R, A WIS E S, A 32 R AR R B
s [ W R BRI R AR 2
YA IMYE FSH & & 22 A 8%, B2 Al fg 2
P T L R 20 1) 019 L P B 3 S T R R, e Tk
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HeOY, BT DAL FSH & 2 %A W& 1, 7E 4t ik
WIE R Y PRL 75 £ 2 Bl 42 1 30F e 1 8 38 7 v, i
FERRR G BL R AR B R B B3R (ACTH) K
AR Ss TR 43 W PRL ZE RN, B
TEA SRBT, $1 28— PN 43 W R 465 500 L 38 0 1
+ (PIF) #4/m, f## L & B A+ ( PRF) Jik />, e &
51 PRL A9 43 b ok /b, i 96 21 41 o8 4 R 4 1L 3
PRL % 547 f 25 46 /=7 , 3 0k 3 % o 45 1T LA ol 55 34
N7 AT OR 2 19 PRL 43R B0, FOIR R 2 A
PRI (1 B SR, N 3B 1A 2 FFOBR R AL R
I 55, AR BRI, 7 Bl 2D ) DL S AL A X ¢ 4
HBEIE R, 0T T, o 2 W W R AR B4 4
BRIIPLIR N B2 5 36 in, B2 AT DL 51 & AE HOIR
R R EAERE I (TBG) B & B fin, TBG 5 R
MRREMZEA RED S RBUnE T T,
M, ZEOFEP R RN, T, BRI R
(T,) & B Fifi 35 4 AR 8 3% AKOF 0 2 w8 i 386 m , S5 AR
MR EE R —B, #2578 F2 KT & i iR 2R HLIR
P, i, B0 AN OIS T 1 IR IR AILBE
3.2 EFIAEITE MR B A YT IR 4 I E
B INRE X IEFRII RN

RPEERE A B S 5N 55, 75Tl
PR PE B S 2 N 2A N E B I RR e, A s
TR e AP 2 TP AG A 32 IR 100 19 B B4 A 1l 3 v
BREE & R T LR G e DhRESR 59 >, AR 5T
a5 30 K A A AR RN EOAR B A RGE IE
AN B2 T e D RE R R HLA G T gk
WA R AR W7 19 B35 KA Tl 22 34 W] g 7 A Tl 22 7
BN IR RGN W R G R IE RS F
A FEEEEL BTN TR R A PR R Y TR AR
g IR 4 P AT IR AR IS 1gA (IgM F 1gG %
HWEF R, BT PRL AT UL & & A
WL, T DR TgA (1945306 s E2 7] LUE i IgA FlI
IgG 153 Wh , WL R A 1] Bl 45 15 2 & N PRL Al E2 43
AR HE I AT £ LR e B DI RE . A A R (IL)
FEH T = A BE RS e A, M A, 0
A T8 A7 PRV AR 2R B ALK P Ik 2 4 Y ) B A7 2
T, S0 R X B o BRI, A T R AR 43 2 A e T
RE' . AHIRSE rpaE o R s TR A
7 U R A LT TL-2 RN IL-4 & —E R E
B e LR, DR RN SO ML B 4

3.3 EFBAEITEEHRE B MR ERS LE
A EE N HXIERM Y

3l Wy R Ak F A OTR A B LA AR 1 K S
PR A0 A e HOJC VR B S I B B PR A
(ROS) [ 3 2210, 384 405 WL /4 1E 5 A8 BEBL
fig. AMFIRR I, 4 O DR G - 16 8% — Rk A 18] /Y 1
WG IA 58 4 g 57 DL, TG 45 P9 1Y vk B L
e BEERILA AR TR RS R RN £,
G S A S 2 AR S RS AR
B B ACI A far i 2R, 46 S 3 BT P AR 9 ROS AN
W > A UE W AR BN AR R, AR
) T-AOC . SOD Fl GSH-Px 1% M 458 A #4314
ZF U A, B WLAR B SR R ek 55 R R
B AEMNE AR EA AR EWLA A H
FLAKF-AR AR 1 TR 2 T RE T SR BT S A ) o 7 =
Ak, TR R B 3R AKOE X AL BT 48 AL 1Y) B2 e AF 5%
B R A0 1) 8 R R A T R R R 3
il bbb e VAR E R B B DL e A R (AR
A i E D YA B) S PR RS T i
BRBEA LA BR H B 5 B AR, w0 8 Ak
A9 A B, AT DARG ST A AL B R SRR T

4 4 it

75 TR OO 4R 2 K I ) Ak T
22K B ANLHORAS  FEA I 450,
FEAMA A R = TSR R W R AR ) e T
REFIBTAALRE J1, D2 M T I 00T TR 2 fi B 1) fs
FOHBERS T EURA M ZHE M E S, X
A B MERE I R BAT FUAE .

SE .
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Effects of Nutritional Regulation on Reproductive Hormone Contents,
Immune Function and Antioxidant Ability of Grazing Pregnant Cattle
during Chronic Heat Stress Period

WU Sitong' Aorigrle'” WANG Chunjie® Simujide' CHEN Hao' ZHANG Chen'
CAO Jiaming' XU Ping' LIU Feihong'
(1. College of Animal Science, Inner Mongolia Agricultural University, Hohhot 010018, China;2. College of Veterinary
Medicine, Inner Mongolia Agricultural University, Hohhot 010018, China)

Abstract; The purpose of this experiment was to explore the effects of nutritional regulation on the reproductive
hormone contents, immune function and antioxidant capacity of grazing pregnant cattle under chronic heat
stress. The experiment selected 18 pregnant cows grazing on natural grassland with continuous high temperature
in summer, and randomly divided them into a test group ( nutrition regulation) and a control group ( only graz-
ing) , each with 9 pregnant cows. The control group grazed naturally every day. On this basis, after grazing,
the test group was fed 2.5 kg of concentrate every day. The pre-trial period was 10 days and the trial period was
60 days. The daily temperature and humidity index of the grassland were recorded. On days 1, 30 and 60 of the
test period, blood was collected from the fasted jugular vein in the morning to determine the contents of repro-
ductive hormones and related indicators of immunity and antioxidants, and to compare the difference in serum
indexes between test group and control group and the difference between groups ( different time points) within
test group and control group. The results showed that the experimental animals were in a heat stress environ-
ment with a large daily temperature difference for a long time, and the serum progesterone ( PROG) and estra-
diol (E2) contents in the test group were significantly higher than those in the control group on day 60 of test
(P<0.05). Serum prolactin (PRL) and triiodothyronine ( T3) contents in the test group were significantly in-
creased ( P<0.05). During the experiment period, there was no significant difference in serum follicle-stimula-
ting hormone ( FSH) content between groups within test group ( P>0.05). On day 60 of test, serum interleu-
kin-2 (IL-2) and interleukin-4 (IL-4) contents in the test group were significantly higher than those in the
control group (P<0.05), and serum immunoglobulin A (IgA), immunoglobulin M (IgM) and immunoglob-
ulin G (IgG) contents in the test group were increased significantly between groups within test group (P<
0.05). There was no significant difference in serum lysozyme (LZ) content between groups ( P>0.05). The
serum glutathion peroxidase ( GSH-Px) activity and total antioxidant capacity ( T-AOC) in the test group were
significantly increased ( P<0.05), and the GSH-Px activity in the test group was significantly higher than that
in the control group ( P<0.05). There was no significant difference in serum superoxide dismutase (SOD) ac-
tivity and MDA content between groups within groups ( P>0.05) , but the SOD activity in the test group tended
to be higher than that in the control group. It can be seen that nutritional supplementation effectively improves
the immune function and antioxidant capacity of pregnant cows under grazing conditions, and alleviates the
hazards of heat stress to the health of beef cattle, and significantly increases the serum reproductive hormone
contents of pregnant cattle, which is beneficial to the reproduction performance of cows.[ Chinese Journal of
Animal Nutrition, 2021, 33(3) :1545-1554 ]

Key words: pregnant cattle; heat stress; reproductive hormones; immune function; antioxidant capacity ; nu-

trition regulation
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