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TEMNEL=XXBTE K9 EMIAEF
EREREMFNELIEFRR N

XISCE PR kb D #2 fEWiiR' SRR pEEEL
(1P E R B E B 5 & B BET ST, s 8 2 B R S %, db it 10019352, B AL B4 B 5
B A B MO A MO 5T R4 F BOl B & S5 %=, B AT 100193)

O E. KX G EMRTRMAE L 23 XK WAFE K99 s &0 $U4k 2 A KM sk & b i 3 &AL
AT Hra, RIER A 40 kA A E[ (40+5) kg | AU RS 1 B BT AT NS FAALS A 4
20 A4 10 Sk, ATRAL(C ) FRA R TERAN4 (SB 40) 4R K s 4 4+30 g/d T BR4h ;
2 Z(Y W)FARABPARY) g/d L2 TR+ 2 (SB+Y 4) MR A8 +30 ¢/d T
BRAN+9 g/d £ 2 fEdkd T BEER AT RMMATE K99 s & KB T E 14 BH AR, BRE
B.1)1~7 B¥at, 5 SB 4a4ak ,SB+Y 444 F3¥H B KR EF R FHEIL(P<0.05), 2)11 B #
Bf,SB a4k A P AN A (CAT) FBR2F & T C4(P<0.05);14 B#AEF SB Af Y 4
A fE P CAT EHEHZ T C4f SB+Y 4 (P<0.05), 11 B#ar, 5 C 40k, Y 844
A 7 P BB KT A AL 4 B (GSH-Px) F A FH & 89 A H (P=0.088) ,SB+Y 14k 4 f i F
GSH-Px HFMHE % 5 (P<0.05), 7 B# a5 Catgk,Y A8 FF &8 (MDA) L%
H AR AR (P=0.050) ;14 B#8F, 5 C A48 SB+Y 44k 4 s+ MDA 42 A ki 4
#(P=0.089) , % LATik v ILAEF A T RMAFH KOO s e) BT, TR G5 L 2 %0
R TR GBEFOREMNRS 2t Fe A KRB EA Y0, TRMASLZMEHFMTHR
SRR AR A R T R YRR E,

KEERE. HILE g, TERAN, 22 4 KA AR

& 4255823 X HkFRINAD A XEHS:1006-267X(2020)09-4177-08

BEATENI AR T T8 A T R 58 4, LB B T R4 (sodium butyrate ) LA TG 294 | o 5% H

B W o 32 B A0 B IR 9 1R T IR TS Y A
A R S EUE T, 8 9R BIL I T EOR A
Gt RIGAT T KOO Ji i i A= e A4 N TS 1 2 %
PR Z 2 FESEERAR =, T A T A B
RIS JRE R PR ZORIA T R R BT AE
R Ak H IR R, X O 2536 T & T BOR Y
SRy PR . DRI, W5 Al ) 2 5 BIL I 5 ik T
B B3ty LA A TS O T RS TS A L

75 B #:2020-03-21

FNTGT5 Y 25 S5 A g — b Gl S in 3910, 76 3 )
TR M L K Al 32E 2l 49y fie B 5 1 52 9 ok 22 1Y
JHET TR g — T AR I R A RO
O3 TR — b R B A R MR i R, el IR AR A
Kl AR A W Wi i) B UK AR S W R 2 ZE 2 8
BN CAEMRERY, TR AT R A A K 2
o 1 T 9 02 HE /N o Xk B IR W 5 T AR T
Wt AT A L B A AR A R O Y S E
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I, H i HLAHT A S e e PE e A i B
SEEPEN ) Galfi N W IT R W, AT R R
T 0.17% 1) T /R &M AT 3G AT 54 R B i 41 5 H 3
DL S ARAT 3 8 i K B FF B B0 . |l 45
FE M A TR AN I 3% )T BR AN T I R
AR IR AR IE VS R, Xiong %' W 5E %
B AR MR TR IR 0.2% 1 T B2 4N AT 2% it K T
O157:H7 5| & 1 W i 4 AE S i

22 2% ( Yucca ) fE h —Fh 4l K 9% 2 DI RE M 9 U
g, B e s A AR BTz N A R A
KT RFMAFES e, HEREER A KD
T2 AL, 22 n e B AAT
TEHT R AR T, X KR FF 17 930 FF 187 B 473 FEFF 1A
SHABSRMIRER" ) BREN, 2 EE
PR PUE AL RN = ML G g 00 AR AR BT AR O fig
et sh Ak Lk w . HEH S o R,
T AR H A N 2 2% B U T 3 B v 0 A e g% M R
KA AALRE 1., De Sousa 45 fiff 55 % W, W 47 4k
AT R AN 2 g/d Y 22 2% 4R U T B v R AR 1
AR PERE, Abdel-Raheem 45" 7 Wi 475 452 £F 1] A
RN 2 g/kg I 22 22 S0, n] el st 82 28 1 9
REEYIRE , FEm K vERE, BT, TRAESSG L
9T 2 5 v 78 AR K R I, X TR A P I
ROCR Kbt AL RE 1 52 i 5T 4520, HL 22 25 % I
FLE A B A LTI R 2 DL R T IR AN 5 22 22 I 41
B R4 1 0 SR R LR E B, A AR
FIH K FE T KOO X il L AL A= HE AT T 85, #4892 1]
AP T R AN, 22 22 K —F dl A 5 i LA 4 4
AR BE S L BT AR AL SR AR 52

1 #MR5FZ*
1.1 RIEH R

TRREN, LS MR, 28N 98.5% , 5 i
Tk, 22 BCH A K T 36 [ P4 e 0 b SR 0 L
T4 VS 1 DX 22 2% S W R 22 Al W B oK
NN
1.2 RGP ER

B AR 2 h BEMRWIFL 4 LA 6 h
MR#IFL 2 L, M2 H & TF R i 3L, 4 K 2
W (07:00 Fl 15.00), 1 M. 2~7 H B,
2.5 L/ ;8~14 Hi% 4.5 L/Ak, B4 TPk M 3
HE I L e B R B, B3k 48 AR B 1) 77
T 1.5 mx3.0 m Be4- 8N, I HFLIE B LS

TR 1, TP E TR K W3R 2,

®1 WA BIANTERERKFE
Table 1 Density and nutrient levels of

colostrum and milk

I H Items WIF, Colostrum  # F Milk
¥ Density/ (g/L) 1 048.59 1 031.44
FLE H Milk protein/% 14.44 3.51
FLIEF Milk fat/ % 4.91 3.57
B TEY Total solid/% 19.11 12.91
T DM/ % 22.21 12.63
¥LWE Lactose/% 3.30 4.70
BfE GE/(MI/kg) 5.88 2.99

BBE=0.057xFLE 1 +0.092xFLJIE 15 +0.039 5x 7B,
GE=0.057xmilk protein+0.092xmilk fat+ 0.039 5xlactose.

F2 AERNERKE(TUREM)
Table 2 Nutrient levels of starter (DM basis) %

i H Items JFE Kl Starter

T4 5 DM 97.34
M H BT CP 25.60
#g Wi EE 3.23
MK Ash 6.75
FrPESE £ 4k NDF 16.27
PR PR A 4T 4k ADF 7.41
/KA CHO 64.42
£5 Ca 0.97
WP 0.68
FAE GE/(MJ/kg) 18.56

MRERIBR KL G ) 2 B NRC(2001) ™ Jr ik H3L, Bk
KAL) =100-HLE 1 5 —HLIG D7 — MUK 73, L BE =0.057x
HLE [ +0.094xKLIE I +0.041 5xTR K AL 4, Hofh s 7%
K2R S

GE and CHO were calculated according to NRC
(2001) ! method, CHO=100—-CP-EE-Ash, GE=0.057x
CP+0.094xXEE+0.041 5XCHO, while the other nutrient levels

were measured values.

1.3 iRWigit

R R I 5E e AL IR % 3, TR BEHL 40 k1
AR R (40+5) kg ] AHAT Y 1 H & b E 307
HONEEE BENLAY R 4 4, 4 10 3k, XFRE4L(C
20 ) A MR R AR AR, TR N TRR AN (SB A1) Al
MEILARA AL +30 g/d THREN; 22540 (Y 4) TRl 3k
RHIAAR+9 g/d 2222 T IREN+22 241 (SB+Y 4H) ]
MEILREAAE+30 g/d TRREN+9 g/d 2225, TH4
2 H B T BN AN 22 22 TR A 2R W g A7 i
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W HAT 2 14 H IS5, 784 7 H g R
B, 25 RS 2R 48 V0 IR K A A B K99 (B #5
CVCC 237; IfiLiE 4 . 0101:K99) , K #F 7 K99
v [ s 2l M AR T AR L . 2 R Pal 451 T Bes-
ser %Y B I, A0 T K R B A0 7 B
1 g & H0 1x10" CFU/g R IZFF 1 K99 % T #)
BT 10 mL A=K f B4R 10 mL
1.4 HRRXESERNE
1.4.1 WIFL HE IR

SRR 1 R M) FLET SR AR LA N B
JARAEH FLAOF B REE S, F-20 TR, RH
LI 43 M A ( FOSS FT120) I 5E %1 3L M # 3L i
T (DM) FLEE M FLIE N ZUME BB
;IS B AOAC(2000) 25 75 1 52 FF £ 8T
Yol HLEE H BT (CP)  HLIR 17 (EE) #HL K 73
(Ash) &1 ;2 Van Soest 28120 (1 05 320 2 F &
b R U £F 4 (NDF) FlR P Ve 4 £ 4 ( ADF) &
L85 (Ca) R (P) & R H LS & 45 3 11
K FHEREL (ICP-OES 9000 , Shimadzu A &, H7A)
Mg, Hof, CP &R A K1100 4 [ 3Bl K E R
1M 72 ,NDF 1 ADF & &8 % Hl Y078 H o £F 4 Il
FEAL ( A2000i) 1l € , EE % & K H Soxtec™ 2050
2 H B Wi A A
1.4.2 AKMRE

T 711 f 14 H &R0 F s A 50 R 0.5 ke |

R 200 kg (9 FREX AL A AT IR, BER
SRS AR Y B T B R B R Rk H ] — B
[E) 5 PR A e} i, AT AR I E Y R B
JOBHE L R R

T HRE R (g/d)=WFL AL MIT R

SORE R/ KA
BIE =P HRER/
S H 4 E ) X100,

1.4.3  IMEHAIE bR

T 7.1 14 BTG 2 h, 8 o 30 ki
SR IM W 20 mL, #2532 (4 30 min), T
4 C 1 240xg B0 15 min, B35 W (L% ) 45
E54 2 mL BOET,-20 CHRAZFHFN, MmiE
A AL AL ( SOD) 3 MR F o W2 4R Ak il
W , 28 e H R A A6 W B ( GSH-Px ) T 14 SR H 1L
kI E TN 1 (MDA) & 7 R s ACE L Z
(TBA) VLD & | i S AL U B ( CAT) 36 PR A R
Bk BT R FH B I 2 AR A Y040 22 D) RE b
{¥ ( Tecan Infinite 200 Pro, Tecan [H A R A #])
WAE I B T 5 e TR S AT, 9™
Ft 45 BRI S UL B A R AL BRI AT 4R A
1.4.4  FREPE5

T4 H 0700 W51 56 452 4 28 (8 JF 47 37 47,
ek, A FRAETE R 3 AT R 4 4
HlZEE P43, P4 =3 10 1 IRIETS .

R3I EETSRE

Table 3 Fecal consistency score standard

#ME Shape LBl Fluidity

P74y Score

1E# Normal AN U B A 1l TR — B ]SS MBS A AR ik 1
FARK Soft SMEAME LR RE , BREA FA P AR 2
& Ointment SRR M B b 3
KR Watery [E A S, UDA T PRIk 4
1.5 #HB\EHITHH
Y6 B R A SAS 9.4 % fF MIXED #MgF 2 & B
T8ttt , it B R iR B A L 2.1 TEMSZLEXNWAEFEKEREREE
RO AL BAEH B ER R, RHE&R S HEIE

/N 4 {H 5 (least squares means, LSMEANS ) i}
1 FH MR, P<0.05 25 55 3% ,0.05< P<0.10
T 2EF N EH

FHe 4 BT, DRI T BR AN 5 22 22 5% K
e K99 IEERT (1~7 HiY) W FH)5(8~14 H
W) A H 3w R L K FEE T 43 G R W
(P>0.05), 1~7 HEEK,SB+Y 444 FH#4 H R
i E RN (P<0.05) , H SB+Y 41424 25 fH T
SR (P=0.055)
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Table 4 Effects of sodium butyrate and Yucca on growth performance and fecal score of sucking calves
3 P {A P-value
. ZH 7 Groups f’JTE ) ) -
FrdEis T RN v TRBA+L
Ttems SEM  Sodium " Sodium butyrate+
c SB Y SB+Y butyrate Heed Yucca
-4 H 4 E ADG/ (kg/d)
1~7 H#% 1 to 7 days of age 0.67 0.58 0.95 0.65 0.081 0.337  0.304 0.566
8~14 Hi% 8 to 14 days of age 0.67 0.73 0.73 0.69 0.031 0.867  0.806 0.314
T H R ADFI/(g/d)
1~7 Hi#% 1 to7 days of age 777.5*  778.5" 779.2° 752.1° 6.584 0.241  0.215 0.034
8~14 H{ 8 to 14 days of age 1206.6 1188.6 1191.0 1176.5 12.393 0.380  0.305 0.911
HEILF/G
1~7 Hi#% 1 to 7 days of age 1.17 1.37 0.84 1.21 0.111 0.648  0.605 0.399
8~14 Hi%¥ 8 to 14 days of age 1.88 1.65 1.69 1.82 0.108 0.978  0.729 0.197
#AEPES> Fecal score
1~7 Hi% 1 to 7 days of age 2.12 2.05 2.10 2.27 0.047 0.408  0.101 0.055
8~14 HIA 8 to 14 days of age 2.43 2.34 2.40 2.50 0.033 0.956  0.618 0.472

[T R A AR AN Rl /NG SRR 22 57 W 35 (P<0.05)  AHRI s F B RR 2 AN 3% (P>0.05) , R,
In the same row, values with different small letter superscripts mean significant difference ( P<0.05) , while with the same or
no letter superscripts mean no significant difference ( P>0.05). The same as below.

2.2 TERMS£ZHIES NFERENLISRN
=AU

H 2% 5 AIAL, 7 HRET, 5 C 4iAi Y 44
MG CAT WA A S (P=0.062) ;11 H
W, SB 41 F MG CAT MR E®m T C4
(P<0.05) ;14 H & mF, SB 4 F1 Y 44845 i 7
CAT G & 5 TCHMSB+Y4 (P<0.05)

11 Hig, 5 C b, Y 44220 1 3% ' GSH-Px
TEEA T a3 (P=0.088) , SB+Y ZH KL 1M i
H GSH-Px i P b 42 5 ( P<0.05) , 7 HigEF, 5
C AL, Y 44 1M 1 MDA & & A A A
#(P=0.050) ;14 HEH, 5 C ML, SB+Y 4
B4R I MDA & A BRI (P=0.089)

x5 THHMS£LZNHIAEFNFRELIERPZME
Table 5 Effects of sodium butyrate and Yucca on serum antioxidant indices of sucking calves
, P {H P-value
- 215! Groups f’J TE ) ) B
b TEREY . TR

Items SEM  Sodium ™ Sodium butyrate+

C SB Y SB+Y butyrate Yucca Yucca
it AL S CAT/(U/mL)
7 Hi% 7 days of age 5.08 8.42 9.91 8.87  1.042 0.498  0.062 0.127
11 Hi#% 11 days of age 3.93°  8.54" 4.26" 4.21° 1.341 0.001  0.002 0.001
14 Hi#% 14 days of age 4.88"  6.97° 7.78"  4.80" 0.848 0.542  0.624 0.001
A WeH kit E AL GSH-Px/(U/mL)
7 H#% 7 days of age 136.04 119.64 100.87 113.73  7.298 0.355  0.874 0.272
11 H# 11 days of age 67.14® 53.33" 63.65" 86.53" 6.937 0.631  0.088 0.037
14 H % 14 days of age 124.72 138.31 124.51 122.73  3.601 0.627  0.517 0.528
ALY B Ak SOD/(U/mL)
7 H¥% 7 days of age 12.25  11.92 10.81 11.78  0.314 0.615  0.224 0.313
11 Hi#% 11 days of age 12.24  12.07 12.16 12.11  0.039 0.770  0.959 0.877
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gk 5
| P {8 P-value
231 Groups

2 b TERW L TEREZE

Items SEM Sodium E c:a Sodium butyrate+
C SB Y SB+Y butyrate Yucca

14 H % 14 days of age 11.34 12.24 12.76 12.30 0.301 0.877 0.129 0.160
N .t MDA/ (nmol/mL)
7 Hi% 7 days of age 5.41 4.58 4.15 4.45 0.543 0.448 0.050 0.108
11 H# 11 days of age 4.50 4.60 4.61 4.29 0.150 0.836 0.828 0.678
14 H# 14 days of age 3.82 3.65 3.52 4.24 0.471 0.204 0.369 0.089

RIS i S 4
30 TEHMNSLZXMBAESFEREREREBE
VN SE=A

I 2 Sy sl 1 1 A R 5 LS A 1 A K
SRR DG, T 3 A SR S R e R A i A
KRB, HE i AT B A A e R T B
GERM, TR B 6 B 4 19 A K M R 1L A B 1 5
i 200 AR oY 4 SR W, TR A X TR L 3K
B4R H IS S CF Y H R SOB E L
WA B, X 5 Gorka £ Al Koch 26 )
LS — B0 22 2 X PO T R R B A A K
PERE I A W 520, X AT RE B Tl 00 A
A I LN D) S ) TR TR AR, I B B g
BeA AL RS e B, PRk B B R,
PRI, 26 s ) PN ) M T TR 5 24 % I S B S ) 4
AR E R XA A, SR T RN 5 22 241
HEREZW T BREATEF NP H R R, X
ATREJE T T RN 5 22 22 A 4 & 1 52 4 R Vs 448
S BB ORI HE TR AR AR R B i,

JIE V5 2 452 2 15 3 e DAL A e R ) R 2 — | S
AR e oA K i 7™ I v RSE TS, Wi A
T VR A L i O 1) 2K T R R R IR T A
M Zas e, IF BF 2 B R AL RS 1 & ' LU
W A AR AR o S o 25 R
7N, BUEE K AT A K99 J5 4 5 75 28\ 30% 35 i
| 70% , HHAMA M IETE WA M4, X 3R
B FH R AT TR K99 TRz o nf L4 24 I T J2 A &K
(Y, X S5 ET A AORIFZT 245 Y AL, AR 2 R R
AN, THRAN S 22 2% 1 BRIV I o e AT i 2 R I e
APV A S AE R, X REE T T
PR AR BH B - REAM il 3 B Al i 4 2R 2k S kb

it 375 1 b I A P R T T K A T T
S5 W A0 B K R AT R R R RE T A Y
FEU AT R R s TR vT B S R A ] g R
Jo R AR AR [R) B 42 v FL IR AT I A A, B2 e AL
BRAT T 5 R AT BB Y LU L 22 2% B30 1
O RN R AT B A I R, T R A
B o 2% W MU I T BRI RS 1 & A T TR A
5ozt A MBI T B R TS 1 & X AT
RESE T TIREN S 22 22 45 Jm 7o 2k R ) B S fef
JETS¥G I, EAARRLE 2 — L o
3.2 TEMSZZWHAES nERKLIERL
=AU

P E AL 2 2h W T A AL B 18 R 4 rh b R b
1 OCHE  F, FEZ R P A LB 55 SOD | GSH-Px
K CAT 4550 AIRIG 25 R4 W, T RR 40 19 5 i 5
FIem T g CAT i, CAT I 2 5 Ak A
(H,0,) MR, e &84 k™ Rk, X ] fig
JEH T T RIS H,0, 152/ DNA #i4, 3 fin
CAT J& H g & 167 JF 1 $2 % T CAT i %,
GSH-Px 1] B 1k B g B, i A ) Pl 3 A B 4050
MDA J& g i S0 Ak ™= 4, G o nl [B) 2 i B4R A
P 30T 200 JE ) 458 43 A B, 4R A ER R R CAT RS
IRt T ML B el B 2 56 B Cigerci 251
FERSILLIRE T & T T N 0 22 22 3R BV AR T /N R
I3 MDA & i, [R] B 38in 1 1 7% GSH-Px % ¥,
PEm TN PR AL RE T, 5 A B 5T A5 R A AL
XA RE S 22 24 ) EEIE M 2 W IE R, £
Ty 110 25 A R HL EL A s ) B B A S R A e
BMRE N TR SZ 2MHABE R ER W T
11 044 135 GSH-Px 16 ME, X TR 5
22 2% [ A R I LA A B AR RE ) B BRI 1
o AR, 5 7 #0014 S ML, 11 B B
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A 1(L7E 9 GSH-Px MR TR, X ATREH T K
AT Koo Jm, 11 H #4524 B Vs 38 hn, IR 15 F 3k
SHHLAR LIS T GSH-Px I P 5 25 eI Lo |

4 & it

Wi LA A= Ak T R BT 3 K99 T B Y I A 2
T, T RRAN 5 22 2% BBk AR I 4 AT B v A A BT AR
TEBE ST AR I TS | (E 0 AR KPR RE A 52 R 5 T 1R
B 22 22 Y 2 A S 0 T R R B 2R b A AR BE T
HFEAC TP H R B &, N TR,
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Effects of Sodium Butyrate and Yucca on Growth Performance and
Serum Antioxidant Indices of Sucking Calves
Challenged with Escherichia coli K99

LIU Wenhui' Alatengzhula’ MA Lu'® REN Lijuan’ GAO Shengtao' BU Dengpan'*”
(1. Institute of Animal Science, State Key Laboratory of Animal Nutrition, Chinese Academy of Agricultural Sciences,
Beijing 100193, China; 2. Chinese Academy of Agricultural Sciences and World Agroforestry
Center Joint Lab on Agroforestry and Sustainable Animal Husbandry, Beijing 100193, China)

Abstract; This experiment was conducted to evaluate effects of sodium butyrate and Yucca on growth perform-
ance and serum antioxidant indices of sucking calves challenged with Escherichia coli K99. A total of 40
healthy Holstein calves with similar body weight of (40+5) kg were randomly allocated to 4 groups with 10
calves per group. The control group (C group) was fed a basic diet, the sodium butyrate group ( SB group)
was fed the basic diet+30 g/d sodium butyrate, the Yucca group (Y group) was fed the basic diet+9 g/d Yuc-
ca, and the sodium butyrate+Yucca group (SB+Y group) was fed the basic diet+30 g/d sodium butyrate +
9 g/d Yucca. The calves were challenged with Escherichia coli K99 at 7 days of age, and the experiment en-
ded at 14 days of age. The results showed as follows: 1) during 1 to 7 days of age, compared with the SB
group, the average daily feed intake of calves of SB+Y group was significantly decreased ( P<0.05).2) At 11
days of age, the serum catalase (CAT) activity of calves of SB group was significantly higher than that of C
group ( P<0.05) ; at 14 days of age, the serum CAT activity of calves of SB group and Y group was signifi-
cantly higher than that of C group and SB+Y group (P<0.05). At 11 days of age, compared with C group,
the serum glutathione peroxidase ( GSH-Px) activity of calves of Y group had a tendency to increase (P =
0.088) , and the serum GSH-Px activity of calves of SB+Y group was significantly increased ( P<0.05). At 7
days of age, compared with C group, the serum malondialdehyde (MDA content of calves of Y group had a
tendency to decrease (P =0.050); at 7 days of age, compared with C group, the serum MDA content of
calves of SB+Y group had a tendency to decrease ( P=0.089). In conclusion, when sucking calves are under
stress condition challenged with Escherichia coli K99, the separately supplementation of sodium butyrate and
Yucca can improve the antioxidant capacity of calves, but it has no effect on the growth performance of calves.
The combined supplementation of sodium butyrate and Yucca can improve the antioxidant capacity of calves,
but reduce the average daily feed intake of calves.[ Chinese Journal of Animal Nutrition , 2020, 32(9) .4177-
4184 ]
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