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A EMAKEEXN KATE Koo IWEMHE
SIS ERKMR EFEITSAMS
ME K IEFRE0 2 I

FIRIps Rk xICE' o gD (LR mE s
(L EA B2 Bt 5 5 PO R T, 8 SR E R E N S0 %, Jbat 10019352, E bR # B 5
T LA AR AL A TR 5 AT 42 SOl B4 52865, JE AT 100193)

E. AMRAGENREEERLSZEON KA E KOO L Avh LB F B L MBAER , A
AR ERILGE ORI A KRB L FREAIEIFNHm, KRER 50 k1 B #9
TATIE N AR AL A 5 4, A2 10 kA TR (C ) PR AR, R MLk R G
FoZl i LB BB (LF ) AR A a4 +1 g/d L &G 2 & 32 (SZ 48) "R & #h 47
HB+20 g/d B3, 5L B O+2 &3 (LF+SZ 28) AR A b 442 +1 g/d L& B +20 g/d 2
wE, ANEZEAKLFRMHAARITLALZ KR, £7 BRI, RRLFEXMAFB A, 31
Ho &2 K B R BEAT O IR K A AT K99 (10 mL,1x10" CFU/mL) & &4 # X% i#/7% 14 B
ek R, SR EAW)1I~7T BB ARTANMLEEARSTFH AR EHSL L (P=0.003);
8~11 B# A, 5 C a4k ,LF SZ #= LF+SZ %0 £4%3F 5 B % %1% ( P<0.05) , B 3Lék H G o 5L
i A AR EAR IR 5 B A AWM RIAE R AR (P=0.074), 2)11 A&, 5 C 2485 LF . SZ
Fo LF+SZ 48 fn it R AL 2B (CAT) F R #4325 (P<0.05), L LF+SZ 44 2 % & T LF.SZ 4
(P<0.05) ;14 B#-8F LF+SZ 4% CAT E W 2 %5 F SZ #2 C 41(P<0.05) . 14 H#8 , 5 C
AR | SZ Fv LF+SZ 48 fn 75 A B AL M AL B (SOD) F MR %1 5 (P<0.05), 7 B#n,5 SZ
F= LF+SZ #8488 | LF 48 o 7 - e Ak ad B 49 B ( GSH-Px) % 2 % 4% 35 ( P<0.05) , 11 B #
B, %5 LF 244808, SZ #o LF+SZ 41 075 7/ — 8 (MDA) 4% % %48 5 ( P<0.05) ;14 B # 8 LF+
SZ #ifrik MDA 43 2% 5 THAM R4 (P<0.05), W T, 84 £ K HAFH Koo s & &4+
T AP RmA R ERLGEG LSRR GRS RSAMLEAGER, L
FOERSGEBEFREMAREN T AR TAEE, AL EFLE TGRS E RN AR L84 £
123 57 & A VBRI AR R, T AT W45 f 4 4 LTS |
KR, Rk ek aHIle -, 270 AR
& 4255823 X HkFRINAD A XEHS :1006-267X(2020)09-4166-11
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R R T A A WL B T, AT REAR G AT R K99 B R RE e AR A VDT G A B
BARIG A 2 PR 2R AE Tl AR 3 IR L RN RTINS 1 IR R T A
WU SR A R RS SRR R R AR IETE S A B A R IT A O AR Y

Wr#s B #8:2020-03-21
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MYt RS HO™ =B A R 2 e
e, R T bR R A B Y A T A,
AL S HLAR R A H 42 2 PR PR T 5% B Y 1)
RHAS IR A R 45 A BF 5 S, HL A
Yy R 2 e A
AfFCHECT AT SRR,

2447 ¥ ( Schizochytrium sp. ) f&— Ff ] DL i
KBRS O, AU E & n-3 Z 080 iR 15 g
(n-3 polyunsaturated fatty acids, n-3 PUFAs) , 1M H.
WEAMIEYERAIAERNY R,
n-3 PUFAs R 895 G52 D g H B A i R Fbt A 1k
FEEYRe JrRE R SRR EFE Y, A
e B A A AR R, XK PR sh ) R B RN Y
A KR G 8 B 4 R AR 0 R 2020 8K o
A4 L IR

FLEK B M (lactoferrin ) ELA ) 3 HT i pE Y
it KM A B DT B AR L Ol R b
FLERER (1 00 AT T AL g T 4R b R Ak g
J1 IR B SR AR L B AT R FLER R
T AE S B i kB 4 B 3 R
T 2m B A 0 AR O A A K Y A 0
TR A B S LR AR A B T T R
A A B I BN A7 R R R A Y AR K
HhnmiE e BRE H G (1gG) MUE F5 4 i /Y
W BRI, FLARER R A 1 Ry I BF 9 25 21
I A%, Robblee 55" i 1 7 W 75 Hif 452 2 ) At
IR0 1.2 F1 3 g/d LR xR KM pE M 36
FEVEAr HEATIIE ST, 25 SRR W], R b s m 1 g/d 3
BRAE 1 T B AT T 7% iR A A I 40 DL SR TR T
KB AH Joslin 25 e Wi i BT 4= SRR HP R i 01
10 g/d FLERE A BIFTTE R B, WA 1 g/d
FLURE A X 2 PR A B, Yekta 415
WHFE T FLERE B0 40 KA O157:H7 W fn
Jo 38 v ) E A AR R SRR B Lk EE B T
DLV /D 248 rh K AT O157:HT B HE H B R4
IfIE] . 4AT, Kieckens 25 BF 5T & 90, IR 3L 4k &
FI IR R 4 2 b R A 18 O157:HT &
i HAE H & A4 25 ] A BRI R
WtF O157:H7 &,

HAil, G T 2 a5 5 e i 2L 4 b AR 7 HL
S0 A LR AR 2 A7 AR B R R0 I e AH 5G4
16, PR, A g6 38 o X K AT 7 K99 X 75 ik 2
F14) Wi 7L 252 2 ] R 284 a7 35 R 2L Bk B 1, I O S A R

FIFLER 8 e i [ 200 07 Xof 455 A ¥ ) 2% ik AR
P, VA BCHENS 75 48 7 A A P B A BT S8 AL BE T /Y

B
-7 uﬁ o

1 MRlEFRZE
1.1 R sy

A EE . TY L (DM) & &2 97.69% , flLEE H
Ji(CP) & 13.76% , MG & &0 46.80% , —.
+ Bk 7 K 2 ( docosahexaenoic acid, DHA) 7 &
JEE 100 g 51T 23.65 g3 FLERER 146l 95% ; K
JART B K99 W [ b [l 5 = 2 5 WE SR T, TR AR5
CVCC 237, IfiLiF# 0101:K99,,
1.2 REFITE5RFEE

ARG A LR AR B TR E R 1T,
PEHC 50 Sk 1 H 8487 26 ff W dH A B2 40 B AL A28 5
LA 10 A4, XFHRAL(C ) ) MR KTl 4 e
ALk R A i FLARE H 4H (LF 4H) 1)
MEREILAE AR +1 g/d FLARBR 1 Rar 41 (SZ 41) 1]
SRR +20 g/d a7 i FLER AR+ A e 4
(LF+SZ #H) ) ML R AR +1 g/d LR E B +
20 g/dAEEE (RIS 8 R TOEE KM FF 7 4 ( non-
challenged E. coli group) #1575 % i, FLEEA
ThNHE 2 7% Robblee 255V BF oY 45 W, 2448 S8
WSEPII AR, FLAE M G B 2
H IR TR A A4 0y h i AT i e, 76 7 H 8],
Bk A 073 K o B 2 A1, ko HG Al 45 4 3k 56 482 4R o
TTRHFFEE K99 Boa , Bw 7 X FIRIFERTE 1 g
R 1x10" CFU/g 1R IAFF B K99 Tk i
fi# 2 10 mL AEBEER K s e AR 64T 1R K B AT 14
WHE, WIS % Pal 457 I Sill 51

B A RSBV FE RS 2 1.5 mx3.0 m 44
PISEAT R R AR R B RS SE UG S BVE B B8 5
T4 L5 1 BT PIEL, IR E B S 6 h 1R
2 L5 1 RSP, B H 5 7E 08:00 F1 15:00
T L A M LSS 2~ 7 K, 2.5 L/ 5 8~ 14
K,4.5 L/, HEYOK, FFER(ZLARE 8100, N
SETBUR TC SRR FRTEAE A | ) A 3 H il
TG A HRE, ARAOH R, B4R Bk
JRORME G e Bk SR Ak e A R
A YK D, DL-a-"tEF W LR TR R iR
AR PESE . WIFL W FL AR OB 3R K WL
1R E SRR 2,
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Table 1 Density and nutrient levels of
colostrum and milk
s HIFL e
Items Colostrum Milk
% & Density/(g/L) 1 048.01 1 030.50
FL# H Milk protein/% 12.88 3.64
FLIEWF Milk fat/% 8.44 4.20
BIEIEY) Total solid/% 18.40 12.42
95 DM/ % 23.03 12.30
FLB# Lactose/ % 3.23 4.35
FAE GE/(MJ/kg) 6.85 3.20

B fiE=0.057xFLEE F1+0.002xFL I i +0.039 5xFLHE
GE=0.057xmilk protein+0.092xmilk fat+ 0.039 5Xlac-

tose.

*2 FEHMEFKE(TURERM)
Table 2 Nutrient levels of starter ( DM basis)

i H Items 41 Content

T4 5t DM/ % 97.35
HE i CP/% 26.72
HMAEN EE/% 2.97
FRMEVEURET 48 ADF/ % 7.19
PR IR 4T 4 NDF/ % 15.55
MKy Ash/% 7.28
7KL CHO/ % 63.03
5 Ca/(g/kg) 9.78
W P/ (2/kg) 6.87
A8 GE/(MJ/kg) 18.48

SBERR K AL & Y5 B NRC(2001) ™ 5 BT B
IKALG W = 100K 2 (1 5T — LI 5 — LK 43, B A = 0.057
HLE [ +0.094xKLIE I +0.041 5xTR K AL A 4, Hofh s 7%
IR R SEM{E . GE and CHO were calculated according to
NRC (2001) ™ method, CHO = 100—CP-EE-Ash, GE=
0.057XCP+0.094XEE+0.041 5xCHO, while the other nutri-

ent levels were measured values.

1.3 HREXESERUE
1.3.1  WIFL W FLEOT Rk

R A 2 B W B S B AR 1A R W) 3L
IfhE A R AR B O R FLR I B R A, T
=20 CORAE, WIFLAVE FLE 35 B0 il 2053 53
B4 ( MilkoScan Type 78110, Foss Electric, J'} 77 )
AT . 2% AOAC(2000) ' (175 H 5E JF
ok DM, CP KLIS i (EE) FUHLK 73 ( Ash) 35

i, 2% Van Soest 251" {05 0 5 TR E0RF R R 1
VLT 4t ( ADF) Ml M R I 4T 4 (NDF) & &, (i
FH AL RS & 45 B 1R & 99O 3% 4L (ICP - OES,
9000, Shimadzu , H 7<) il & JF &k} Hh 5 ( Ca) FlBE
(P) &, Hrh CP & %M K1100 4 A shdl &
SE R 5 , ADF Fil NDF & &% /1l Y078 [ 34
A0 72 1 ( A20001) W %, EE 7 4 2k A Soxtec™
2050 4= F Bh BRI 43 B A =
1.3.2 KRR

R AR H & 7,011 A 14 H R R R
FREE, A Ak AP H I 5 (ADG) . 10 %5
HHW LA RS AL FEYHRE
i ( ADFI) FliapRHSeR |
EX A E (g/d)= &AM E (g) /ARERE(d) .

AR E R (g/d)=WFL L MIT R

SR E R (g) /IR KE(d)
TR ="F ¥ H I (g/d) /
FHHRER(2/d),

1.3.3  Z&fETF5y

T LB R 2 HEYIFUR, B H 07,00 WA
IR B IE O, 05k, SRR 3 Y 4 43
FEMEVE o A o HEAT VR4, DL IE Sy =3
1.3.4  IM¥EHTA AR AR

TEBA 7,11 A1 14 HIRFIA S 2~3 h, Sk
KM 20 mL | i EETF 4 € .3 000xg B> 20 min Ji7,
AR M 5726 T 54~ 2 mL &0 H, T-20 TR
T o TR A VEDD M —1 (WST-1) 32 I <& 1L 375 68
AL b i (SOD) 7iE 1, R AR AR L bb 2 iR v
DU M3 N % ( MDA 5 5, SR Eb 23 I 52 1
T A IDE H Ik S A6 W i ( GSH-Px ) 1 >R JH $H R
BRI A M0 O ATk S (CAT) W&, BTk Y
MZE A28 7 Y040 £ Tj BE [l #r 4X ( Tecan Infinite
200 Pro, Tecan EPRABRA A ), b 584500 & B
MR & W T/ ot g AW T RO T, Bk
BE RS EAGU S,
1.4 HESitHH

BRI SAS 9.4 it Hrik b rh e T
R B9 MIXED #E8 gE A7 o0, 2253
R e/ i 3 22 80 (least significant differ-
ence, LSD) A7 H&L, P<0.05 N F B E,0.05<
P<0.10 A B sl Bk iy a3
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Table 3 Fecal score standard

4ME Shape

W shPE Fluidity

P43 Score

1E# Normal
FA%K Soft
¥CE Pasty
TR Watery

AU BEAELAZ T, 7 TR — BE IR 15 SME RS A L e
SMEMELAOR TS | BURE AT A BC{HL S
B DEAR e 2 4 1
e 9 B, A T FBCRCIR

S W N —

2 # R

21 HEREMAHKEONWHIEFEKEREM

FEET SRR

SR ETFER(1~7 ) WFHE(8~14 H

W) 2 A S 1 H R R RDRL AR T B R

(P>0.05), 1~7 HSHE, a4 A 7
R H RN (P=0.093), 8~11 HE,

A

WA P

5 C 4, LF . SZ Ml LF+SZ 4184 3% (8 14
a4 AT R PRI ML ER FRIR(P<0.05) , HFLEKHER 11 AR 7 B A AR 3

R4 REEMIAGEONMWHIERFEREEMEFETSHZ M

Table 4 Effects of Schizochytrium sp. and lactoferrin on growth performance and

fecal score of sucking calves

FEPF I 5 A7 A B R E B3 (P=0.074)

2H %) Groups P {H P-value
ENLEFN7) it
It w4 RPN =
IiéEs NonTIhf]lleﬂn ed brifiv FLERER T 2Lan ?Lgﬁfjj *
E. coli group LF+SZ
F-H AT ADG/ (kg/d)
1~7 &
H i 0.437 0.459  0.429 0.625 0.810 0.131  0.628  0.093 0.502
1 to 7 days of age
8~11 S
H i 0.625 0.688  0.661 0.661 0.641 0.085 0.815 0.815 0.973
8 to 11 days of age
12~14 Hi
0.690 0.567  0.685 0.521  0.467 0.080 0.713  0.137 0.326
12 to 14 days of age
5 H R E i ADFU/ (g/d)
-7 B 703.3 782.2 763.3 768.4  763.2 0.0 0.127  0.370 0.381
1 to 7 days of age
8~11 Hi
1183.9 1176.5 1180.5 11744 1177.8 0.3 0.428  0.611 0.951
8 to 11 days of age
12~ 14 Hi
1211.1 1175.0 1170.7 1181.6 1170.2 7.2 0.305  0.687 0.645
12 to 14 days of age
1AL % Feed efficiency
1~7 &
Hife 0.62 0.59 0.57 0.82 0.86 0.15 0.939  0.170 0.865
1 to 7 days of age
8~11 :
Hiik 0.53 0.58 0.56 0.56 0.54 0.07 0.797  0.815 0.974
8 to 11 days of age
12~14 :
H i 0.57 0.48 0.59 0.44 0.40 0.07 0.661  0.133 0.349
12 to 14 days of age
4§41 Fecal score
1~7 3
H i 2.09 2.10 1.98 1.96 1.99 0.09 0.424  0.248 0.165

1 to 7 days of age




4170 B oWoE R Rk 32 &
gk 4
ZH 5 -
KA 215! Groups i P {f P-value
T Y N 7
Js| HHA bR U BT A APEA+
Items Non-challenged C LF S7Z LF+SZ SEM LU P
E. coli group LF Sz LF+SZ
SEHH B E ADG/(g/d)
8~11 :
HiR 2.11 2.40°  2.00° 210"  2.06° 0.16 0.030  0.233 0.074
8 to 11 days of age
12~ 14 3
H i 2.25 2.47 2.20 2.10 2.13 0.15 0.390  0.112 0.270

12 to 14 days of age

[FAT B AR A [ NG FBE 0K 22 57 .3 (P<0.05) AR s 07 b ROR 22 7 R 3% (P>0.05) . TR,

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.

22 AEEMAFKEANHAEFNLFREMN
Lok

FH2E 5 AT, 7 H OB fa R ds i 2Lk 2 A
e pe A 2 = A T CAT W EH (P=
0.055.P=0.091) ;11 H{#HF, 5 C 44401k, LF . SZ
I LF+SZ 4440 1L 3 CAT 3G B 2 55 (P<
0.05), H LF+SZ i & & T LF.SZ 4 (P<
0.05) ;14 A #BH} LE+SZ 484 174 CAT 1§ PE &
FEET SZ M CH(P<0.05), 14 AR, 5 C4
HHLIE, SZ FI LF+SZ 4B Il SOD i 1 . 3% 12

1 (P<0.05) , HZLER A A 2440 8 70 32 B2 4 i
5 SOD W&tk H A M FEAERMEE(P=
0.063), 7 HiXEF, 5 SZ #1 LF+SZ ZH4H 1L, LF 41
B4R I GSH-Px I 1 & 3% $2 = (P<0.05) , 7 H
WA ) M b S 0 24 AT A 45 = IILVE MDA & Y
HH(P=0.055) ;11 H#¢EF, 5 LF A4k, SZ
LF+SZ 4 B4 175 MDA & & B F & (P<
0.05),H5 CHZERAEFH(P>0.05);14 HiE
I, LE+SZ 445245 174 MDA & & 5 & T HAh &
2H(P<0.05) ,

RS HNERMAKRZE MWL MFHELIERAN R0

Table 5 Effects of Schizochytrium sp. and lactoferrin on serum antioxidant indices of sucking calves

KT #H %) Groups P {H P-value
S Fri4l S y—
Items Non-challenged C S7 LF+SZ bl FLERHE T 2Lar i zﬁdi‘:
E. coli grou SEM LF SZ e
coit group LF+SZ
i AL & A CAT/(U/mL)
7 H¥% 7 days of age 4.40 5.76 8.37 8.80 0.32  0.055  0.091 0.152
11 H# 11 days of age 8.01 4.07¢ 6.32°  6.47° 8.36° 0.31 0.002 0.001 0.764
14 H# 14 days of age 5.50 5.08"  6.95® 579°  8.00° 0.31 0.004 0.190 0.797
AL AL SOD/(U/mL)
7 Hi#® 7 days of age 11.43 12.25  11.75 11.88 11.94 0.31  0.725  0.890 0.659
11 Hi# 11 days of age 12.48 12.24  11.98 12.38  11.87 0.29  0.459  0.980 0.811
14 H#% 14 days of age 14.53 11.34°  12.57™ 14.53* 13.39" 0.02  0.945  0.003 0.063

A E ad E ALY GSH-Px/ (U/mL)

7 Hi# 7 days of age 133.76

11 Hi% 11 days of age 85.28 70.16 69.31
14 H#% 14 days of age 134.80 124.72

N —[#% MDA/ (nmol/mL)

7 Hi% 7 days of age 5.19 5.22

11 Hi# 11 days of age 4.55 4.85%

14 H¥% 14 days of age 4.15 3.41°

130.87

136.04™ 162.71" 122.51° 108.44° 11.81 0.631  0.015 0.129

72.59  61.43 0.07  0.467 0.741 0.532
120.88 116.40 0.35 0917 0.261 0.510

5.50 5.96 0.26  0.898  0.055 0.201

4.54*  6.05° 6.11° 0.28 0.798  0.010 0.715
3.66°  3.95°  4.82°  0.20 0.033  0.002 0.226
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RIS 1 S
30 HEEMAKEA WSS EK T
ZE(F1F 5 B2

KIAFF B KOO J&: 5 | LB A5 2 4 I V5 1) 6 2L
JEE 2 — AR IS X A HEAT K KT TR
WFRJE  BESE T AR AR T AT ML EA
XPREAR TS 2R VE . 45 SR W, T R R s
FLBRE A A4 X B P H R A
IS & SO W ES ARG Syl [ELE o o
INMCFERT B2 H I ka3, BF R,
P DHA Al 34 i LA e i RARAE KR IH 1 -1
(IGF-1) I SE PR 3k | FF 0T JB 1 25 32 1Ak 58
LPRBE 5 A A 8, AT 42 i AR KB 1 A K T
fELS! HA WIS IE , n-3 PUFAs 1] 203 3h 4 HL 14
fiE w1 R A OE U, 36 TR R B A
T T 4 At ke I R R ML R BB R R RE
FREHE -2 H 8 8 Joslin %% WF5T & B, 1R
ORI 0.1 10 g/d FLERE AXF 1~2 AR 4
FREEAA BE W, AN B ERE 2 B R
BEARAREE , 3X 5 AR B0 L R B R R R R
AR PERE A IR0 25 R — B, X T Re g T AL
PAE T R FLRE N,

J 38 P8 R A R ek B T B0 3 B R
PEIEP= A BE 2, Ak /N B v K 43 R R A
A A SN 7R N A = N L PV A
M) S SR TS AR R R SO T K i AT
P K99 AT I Ab S, R A A B T 2
AT E B4, WA, 2% Pal 477 A Stll
S U Y K FF R 0101: K99 X 4 4 1 7
Jei At M R T SR Y B4 33k i W R o 1
KIAFF B4 A E AT O A 5, C A1
WHEMEER N 70% (7 k4 EEMEE, n=10),
WHRETE RN 30% (3 k4 KAME , n=10),
HICHERT 3 d C 4R LB ET,

AR I H R R S T 24 g RN Lk AR P
IR T B A M2 4, FLERER (1 Py OF F i 2 0k
iR 5 P AT L 5 e g Tl A ) 2 1 A BR S 1 S A
ghA AN S, M B AR, M
H I n-3 PUFAs 1] LLEACAE 41 B PN 1) 1 i 7 R 45
TR, WO L Ak W T A A W, O A7 A
FREBEEEREEA, BEIUEME D AR R
A FHB B AT LS i 38 5 B e

A M FLER S H L LAk 2 STy ag DR,
LA i 3 e B, A7 AL BRI AR TS L X AT RE 2
AR I PR R R A R AT R W T B BCRE 22 iU i A
7 86 0 FL Bk R T LA AT R R i S A RS B TR A
32 AT EMAKEANEIAEFMEFREL
it

B — R sh & R 5, m L
B GRE A TR A T AR A A
JLAUHT A= 26 S Py AE 8 Wil A 18 S 1 5
BT, 2 HBLEAR B AR AL, R
A0 P RT B AL TR AN B 5 | A B ) e B A 1Y
FEJFER Y H % P4 (reactive oxygen species,
ROS) 7 & A= 1% 1 7 15 B 25 5 B 5t 19 & R
FhIE B P RN SR T B AL AT R
LB AE Ty , 38 il 388 P9 K 43 B 40 W6, M 512
V50T B SRR KA 1 [ A2 PN I R 0 i
(o3I, M 7= 26 Ak Ry i 45 . IR TS 5
o T 286 SR Ak By 8 = R AR e B DA G 6 R |
i T 285 P R A B 38T 5 RS LA R Y 0 AR R
v, LA 2R A T RV R OER A 0 T R TR L
P AL 5 A B AL =22 Al AY S, AR P A B &
A BRI E , PR 2 A R, LA
RE B i A R b 25 Bk P 6 B, o] 458405 3h 0 AL Ak
T

SOD Fl GSH-Px 2 [ i 480 A i i) 32 2 ht 4R
fRRE > Mg it I AR B % 9 F 1 ROS - F 1Y
Bt br' ), SOD Tl LAk 8 E AL W) 55 A5 it &R
L& (H,0,), B Ik A & b & Ak 1925 1 3 By
210 i CAT g4 M M N a2 £ /9 H,0,,
PRAr i i G 22 3 A B 5 . A IR b R R
INFLAR AR 1 2430 R 7L Ak 2R )+ 24 a0 9 T 4 v
T CAT T, FLARRR v s Jin 24 6 3 7L Ak 2K
P+ 22 i AT S e A 1L SOD i M, HAE AL
il 7T BB H T 2447 3 A9 n-3 PUFAS 3 i 46 b {4
W2 % J 1oy AR 1 4B 5 (O ) I B B, 2 17T 42
5 SOD TG, LIK SOD W] 4 Ak #3420 BH 85 1T ik,
H,0,, 1 H,0, A {E CAT ik T IRk F4E <,
HE VG BRALR N £ H,0,'

FLEREE H 5 2 AT B A H, 1T 4 5 LT GSH-Px
W HHLHI ATt T AR LRSS A =M ik
B (Fe™) , 1 /> & A 3 )2 1V ( Haber-Weiss 2
7 ) AR B, ] Fe™ 2 5 1 IR IR SR AL, 1 ML Ak b
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S

32 &

B2 B4 8 BT 5 5 EAk, TR B A i W i
o ASEA S e RES A, M b e
FBI S5 i i O 3R & i, /R GSH-Px B 22
AT A L SR TG R, X S T R T L R
5 GSH-Px 7 PE 2% Bt H K ( glutathione , GSH)
F1 GSH-Px &9 UE WA XF T O 4 15 i 18 25 1 448 i 4
SO 26 N E R ROS S (B 1 A AR
RN i it LAk 2 1 A 4R GSH-Px 936 7, £
PR Z KIGFF B W N B R B0, A
R B IR TS

1% AN ZH 21 b MDA 3 5 8% HAE A i 3% 5
40 0 PN U i 5 A AR Ak B AR W b s g LT T
PISCBRAL AR 2Z 2 [ i L ol iR B, AR
55 FURR AR FAH B TRDR S 0 2R A 0T 4 o I T
MDA % & ,3X 5 Mavrommatis 2™ % 1L 2E i BF 55
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Effects of Schizochytrium sp. and Lactoferrin on Diarrhea, Growth
Performance, Fecal Score and Serum Antioxidant Indices of
Sucking Calves Challenged with Escherichia coli K99

Alatengzhula' LIU Wenhui' MA Lu'® REN Lijuan’ GAO Shengtao' BU Dengpan'*”
(1. State Key Laboratory of Animal Nutrition, Institute of Animal Science, 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 study aimed to determine the alleviating effects of Schizochytrium sp. and lactoferrin on diarrhea
of sucking calves challenged with Escherichia coli K99, and the effects of Schizochytrium sp. and lactoferrin on
growth performance and serum antioxidant indices of sucking calves. Fifty 1-day-old newborn male Holstein
calves were randomly assigned to 5 groups with 10 calves per group. The control group (C group) was fed a
basic diet without Schizochytrium sp. and lactoferrin, the lactoferrin group (LF group) was fed the basic diet+
1 g/d lactoferrin, the Schizochytrium sp. group ( SZ group) was fed the basic diet+20 g/d Schizochytrium sp. ,
and the lactoferrin+Schizochytrium sp. group ( LF+SZ group) was fed the basic diet+1 g/d lactoferrin+20 g/d
Schizochytrium sp. At the same time, the non-challenged E. coli group was set as reference. On 7 days of age,
all the calves were challenged with Escherichia coli K99 (10 mL, 1x10" CFU/mL) orally except the non-
challenged Escherichia coli group, and the experiment ended at 14 days of age. The results showed as follows:
1) during 1 to 7 days of age, dietary Schizochytrium sp tended to increase the average daily gain ( P=0.093) ;
during 8 to 11 days of age, compared with C group, the fecal score of LF, SZ and LF+SZ groups was signifi-
cantly decreased ( P<0.05), and lactoferrin and Schizochytrium sp had a synergistic action tendency on decrea-
sing fecal score (P=0.074).2) At 11 days of age, compared with C group, the serum catalase (CAT) activ-
ity of LF, SZ and LF+SZ groups was significantly increased ( P<0.05), and LF+SZ group was significantly
higher than LF and SZ groups ( P<0.05) ; at 14 days of age, the serum CAT activity of LF+SZ group was sig-
nificantly higher than that of SZ and C groups ( P<0.05). At 14 days of age, compared with C group, the ser-
um superoxide dismutase (SOD) activity of SZ and LF+SZ groups was significantly increased ( P<0.05). At
7 days of age, compared with SZ and LF+SZ group, the serum glutathione peroxidase ( GSH-Px) activity of
LF group was significantly increased ( P<0.05). At 11 days of age, compared with LF group, the serum ma-
londialdehyde (MDA content of SZ and LF+SZ groups was significantly increased ( P<0.05) ; at 14 days of
age, the serum MDA content of LF+SZ group was significantly higher than that of other groups ( P<0.05). In
conclusion, when sucking calves are under the condition of challenged with Escherichia coli K99, dietary
Schizochytrium sp. and lactoferrin can promote intestinal health, reduce diarrhea and improve antioxidant capac-
ity. Lactoferrin is better than Schizochytrium sp. on improving the antioxidant capacity of calves, and
Schizochytrium sp. combined with lactoferrin have synergistic action on reduce the fecal score of sucking
calves, and effectively alleviated diarrhea of calves. [ Chinese Journal of Animal Nutrition, 2020, 32(9) .
4166-4176 |

Key words: Schizochytrium sp.; lactoferrin; sucking calves; fecal score; antioxidant capacity
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