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BREFRIABRTENETDFHE
A KT BE #0175 8 #R BY 52 Wi

FFIET E O EVRT X M BRI
(AL T AR 27 5 6 B BB, L3¢ 100097)

5K g XSS EHER

i E: ARG AT ERAR T R R T A K SLBR AT A (Lactobacillus reuteri) 3¢ Wy 4545 B
ARBERE A ARG W rm, RN PR E A (16.57 £0.23) kg 69 Wi w547 H (& L x K
O XKEZTLER)A K, IS mA4E, FHANTL, BANETL 4L, STRAFRERFAMR,
KB LA AR ) IR B AR A m 0.25% (0. 50% 0. 75% 69 % R F A7 K ILBRAT A , X2 4
30d, ZRAEM:1)RHM0.50% F2 0. 75% # R F A7 K ELBR AT B 40 W7 345 3 -7 3% B 3 & 4 5 b xt
MBI E T 7.56% (P <0.05)#220.07% (P <0.05) , 4 &4 3]l ar B LA 41K T 1.96% (P >
0.05) 2 14.90% (P <0.05) ;2) 548 ¥ R A R F A7 KR ILER AT B A8 95 AR 2 3 A B 0 4 5 o 7
TOEGLEREGRMA(P<0.01), FREEWmbaF P FHEy ST (P<0.01);3)FKm
0.50% #= 0. 75% # R F R ILBAT B B AT i iF P A SR E O LT A L BAKIKT
8.79% (P <0.05)#29.34% (P <0.05) , &R T, FARFRMmHERFFRILBRAFARBIRS
BT W3 AT AR S B Ae B, M S A B — R R m A B at, 5 TR G AT A K 2 R AL

A

KB : R T AR IUBATH ;07 0347 4 5 £ KM AR ; o i 3847

i [E 4> 25 :S828;S816. 7

— B PR, AT PR oA = 3E4T sh 9k
T IRYT BT B , X 3E s 1 A S R 5
KIIAE T 2R A AR A, L 52 i 32 2 ) 1 £ R A K
Fw e w4, BE A R A D AR &R AR Ik
AT, SR AR A 2R 1 5 £ 8 I ) 8k 2 3]
AT . WE5E & B, L2 141 g 0% 38 o 42 i 7
TRV BT AL A0 e D T L R 9 pHL i [
AR5 5 1k i o B B A O X0 O I AR K A
BN Hop B R R FLER AT B ( Lactobacillus reu-
teri) J& i A7 75 T N R 3 ) W 18 () A 5 7L R AT
WL, E AR ERIZE A EM T sy miEw, AL
AP FLIR SR T, A i A F WA K
TR . Ba Ik, B KSR AT
T AE % & I H 0l AR — B T 35 B

Teu-

%5 H#A:2011 —03 —29

MEARIRED ;A

XERHS:1006-267X(2011)09-1553-07

terin, 24 reuterin ¢ F A1 7. 5 mmol/L i 5 RE %
S B 38R o A0 TR (FLIR TR BR A1) g AR Y
TP A R 2 ME— BB A X 7 3 AR ) S T R
MR IEFLAF I o G, B O R LR AT 1 IE 75 B
K2 B AN EM . B AT, B A% 05
FZAEPTE reuterin S H AN R HLEL ) 53 H7 L B P E
BT Yy Re 1 A e LB B R R T &, TAE S )
A B D o TR A AR, W W AT A
oy Z BV EE E SR O BLSE 22 J7 T I, 3K 28 N
21 I A TE AR S T REZE AL, T AR LA X
B IR T I AL CRE ) A, B R A TS SE
YR , T AR A BRI, T AT AR
PPN BN F SR R EENAR T Z—,
S, AR 3 T W A7 i sh 1, g IR

B SR 809 % 25 4 W B 5 0 (Z080005032508010 ) 5 A8 4% 7 i 4% A A 72 b 50 v 15 A BA 15 351 H (GWZI-2009-06 )
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DY ERFLIBRAT B 0L T e 05 472 2 7= v, A3 2
KA RE AL T 435 P4 757 100 R P40 32 B Ak XA 4 AL
PREGRZNE, DT A B 0 A7 2 T R DB 03 -3 14
it A A P B e A B R 2 K B S

1 #RE5FE
1.1 R ##
1.1.1  [fh

FLIRAT B b b 5t T R 2 Bt B R R AT
FrahY)E SR 5 E BT HIRE R, 008 T 60 H kAT
WE BRI, 2 B Tl oA P v Fl D) e 48 21 o
OMEE N X O R BR A A, R T R b s e
$=2.0x10" CFU/g,
1.1.2 5

¥ 454 ¥ % 1 ( pig haptoglobin ) ELISA i 5]
& T 25 [E Immunology Consultants 2y @), 5 T 3
#& vy(swine IFN-y) ELISA 57| & % T 3¢ [# Invitro-
gen AEATHR A H], M H (TP) \HEH (ALB) |
A (GLU ) 50 &0 T rh A= e 45 A4 R IR0y
ARA
1.1.3  FEUE

ZHWY -2102 B4R B 3 R4 LB D~ 1
ALK 25 VR K W B ESCO A= W) % 4= 4, HITACHI
7020 4> {8 A4 L3 BT A . TGL - 16G 5 i 5 205
OB 318C FFRALEE
1.2 X R IAHR

ISP AL 8 x KB x K =J0 58
B TR 2 BT ] O ) TR o ) TEC 1, B it ) R 2
B SRR WA T,
1.3 KWt 5RAFEE

TEFH 64 S PR HE (16.57 £0.23) kg 1T
WS BERL T I 4 1, Ak 4 M EE B E
524 e o X R 2 ] R S A AR, 3K 20 AR 4 )
FEIERE AR A AR 0. 25% (0.50% 0. 75% 55 IR %
PRICELIRAT IR o 1% A 7 A 5 A LA 7 1
B AE P S N T K e b T, YR LS, R
1, I mE oK e 32 78 RIS OK . s AR
FNH RS R A T , 060 0 30 d
1.4 #HFmXE&E

I g5 o, B2 B AL PR IE 8 S AFHs (B
A2 k), Hi B FRIKCR M 5 mL, 4 8 M E T
-20 CLRAF, %

1.5 HERKMERENE
IR TF UG FNEE A, SR 28 IR 5 B H L%
FERELE RO, 1C R ARDRHE AR IR 00, IC R AT TS
TEO B 4 m TP I E P H R B
AR L,
®1 EREARAMREEFRKE(RTFHR)

Tablel Composition and nutrient levels of

the basal diet (air-dry basis) %

i H Items
J5#l Ingredients

47 Content

E >k Comn 59
¥4 Soybean meal 26
fa %3 Fish meal 3
/NFE %k Wheat bran

Wik Premix" 4
41t Total 100

K- Nutrient levels”

4{Lfie DE/(MJ/kg) 13.227
HL% 14 CP 18.90
£5 Ca 0.82
R AP 0.42
ik NaCl 0.48
iR Lys 1.023
HA® Met 0.365

D15 R B Sk 4 T 57 iR R 42 41t The premix provides the
following per kilogram of diet: VA 3 500 IU, VD, 2 850 IU,
VE 64 mg, VK, 2.4 mg, VB, 2. 4 mg, VB, 6. 6 mg, VB,
3 mg, VB,, 0. 045 mg, {HR nicotinic acid 25.5 mg,D —JZ iR
D-pantothenic acid 13. 5 mg, 4k # & biotin 0. 12 mg, Cu
12 mg,Fe 150 mg, Zn 155 mg, Mn 55 mg, I 0.5 mg, Se
0.3 mg,

ML B A A R A S, A R S
Crude protein, calcium and available phosphorus are measured

values, while the others are calculated values.

1.6 [MmiEEIRENE

Mg AR bR S H R AR
HITACHI 7020 4> F 3 4 A6 43 A G 5 , 1M 355 fe 95
FEVR A 5 BR R R TR v R ELISA 7]
£ E .
1.7 #iEsbiE

K1 SPSS 17. 0 Seit ¥/ H i) ANOVA F )7
AT B 2y 2250 i1, Duncan [Qikifi T 2 8 L,
PLP<0.05 fE 22 5w F PRI Wi . 45 1R LA
FIE + AREZERIR o
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2 F B R A TS, 0.50% 41 H110.75% 412 H
2.1 HiEge B H BRZH B T 7. 56% (P <0.05) il

Wi ir g e K RE 32 2, HZESRATAN, % m 20.07% (P <0.05) BHEE 43 5l b X B AH R ik 1

1.96% (P >0.05) 1 14.90% (P <0.05) , 7 2 41
FHHREESXBEAML LE &7 W (P>
0.05) .,

0.25% % Ot [CFLBRAT 1 4L A7 497 28 H 4 5 L
PC 553 REALAT LU C 2 35 22 5% (P >0..05) , T Jil &t
iK% 0.50% F1 0. 75% Bt , Wi 4475535 H 3 & A0

®2 BERETFERIABTEXEIFEERERNZIT

Table 2  Effect of Lactobacillus reuteri from swine on growth performance of weaned piglets

0.25% BHIRABRHEA 0.50% BRI F4
0.25% Lactobacillus 0.50% Lactobacillus

0.75% % ICFLIRAT HH 4L
0.75% Lactobacillus

reuteri group

=]
Items

X B2

Control group

reuteri group reuteri group

16.41 +£0.25
29.76 +1.00°
445.00 +10. 59°

16.59 +£0.21 16.89 +0.33
27.86 £0.81°

365.57 +29. 86"

16.40 0. 03
28.36 +0. 28°
398. 66 +51.98°

¥)TE TInitial weight/kg

K Final weight/kg  27.71 +2.76°

Y HE ADG/g  370.63 £13. 26"

SRR ADF/g  945.03 £23.57°  925.00 £11.78° 995.84 +5.89" 964.59 £2.95"

BE L F/G 2.55 +0.09* 2.53 0. 06" 2.50 +0.01° 2.17 £0.00"
R BRI bR ARG FEFRRZF B E (P <0.05) , ARIKEFEFRR2Z R B (P <0.01) . FERF,

In the same row, values with different small letter superscripts mean significant difference (P <0.05), and with different

capital letter superscripts mean significant difference (P <0.01). The same as below.

2.2 MmiEFER FRFLIR AT B0 BT W3 A 4 1L 3 P iR i T

2.2.1 MmyEPEEAS. BEAREASTEM WP >0.05) Hil A IRS GRELRR AT
FIER L REMS .25 W AR BT W3 A7 4% s b Bk G, iR 4 S

Wi RS A E R BREAME WM 2R EE (P <0.01),3 MARmAZ
ERICILA 3o SXTMAMIL  XBm AN RE O HZERARF(P>0.05),

R3 BEFRRIABAEXNHNHFELEFEER AEA. KEASERAKILNZM
Table 3 Effect of Lactobacillus reuteri from swine on serum total protein, albumin,
globulin content and albumin/globulin of weaned piglets

—_— — 0.25% % PHRFLERAT 4L 0.50% B HHRFLRITEAL  0.75% % FJHRFLIRAT H 41
ltems Control group 0.25% Lactobacillus 0.50% Lactobacillus 0.75% Lactobacillus

reuteri group reuteri group reuteri group

MZEH Total protein/ (g/L)  77.00 +10. 10 78.50 £3.79 74.75 +9.73 72.75 +5.32
F& A Albumin/(g/L)  44.50 £3.00° 41.75 +4. 35" 40.00 +4.97* 38.00 +3.83"
BERB 1 Globulin/(g/L)  32.50 +7.59 36.75+6.13 34.75+7.27 34.75+5.38
1R b Albumin/globulin ~ 1.42 +0.27™ 1.17 £0.30" 1.18 +0.22% 1.12 +0.22%

2.2.2 MEPFHE y &=
Wi i s myE v FIEE y R K 4, 34

2.2.3 MEPEEHREASTE
H 22 5 A1, 3 ka6 4H W A 4 s P 45

TR ZH W A4 I T TR ER y & 4 ) R
IR T 33.33% .38.20% .33.52% , 25 50 b
(P<0.01),H$0.50% 4 MiETIZEy S 2E
Fi T HAD 2 MR (P <0.05)

PREE 1 R BE A T AR TR R B LR AT B U D
I8 38 T 920, 0. 75% 2H B2 K. 0. 25% 4 IfiL
WP AREAS R SX R4 TR E 2R
(P>0.05),1f 0. 50% 41 F1 0. 75% 20 43 5 b X IR
HREAR T 8.79% F19.34% , 22552 (P <0.05),
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Table 4 Effect of Lactobacillus reuteri from swine on serum IFN-vy content of weaned piglets

pg/mL

0.25% HFRFLIRATHAL 0.50% FFRFLIRAT R4

0.75% % R FLRRAT B4

it H X R
0.25% Lactobacillus 0.50% Lactobacillus 0.75% Lactobacillus
Item Control group . . .
reuteri group reuteri group reuteri group
T ZE vy IFN-y 5.34 £0.76™ 7.12 £1.48" 7.38 +£0.02" 7.13 £0.76

x5 HEFRRIABAEXMHHFAELEFESREASENNE

Table 5 Effect of Lactobacillus reuteri from swine on serum haptoglobin content of weaned piglets

mg/mL

0.25% % PJHERFLERAT H 41

0.50% PFERAMITHEA  0.75% P RARIT A

WA popiiEa:)
0.25% Lactobacillus 0.50% Lactobacillus 0.75% Lactobacillus
Item Control group ) ) .
reuteri group reuteri group reuteri group
YA EA
n 1.82 +0. 35" 1.88 +0.28° 1.66 +0.96" 1.65 =0.86"

Haptoglobin

3 3t i
3.1 35E TR KILERAT E X BT 04758 A K MR it
A1)

5% W7 475 J5 5 5 10 T o 2 2 2 i, B b
P Z W, X B I 38 5 R T RE 3 R,
PRI BB R A A K T 25 2 T B 48 0 [
B 7 B TH B , SN 98B KR R RS TR B, T
AR AL X 25 3% 0 55 14 0 A I M, AR O A 4 % 4]
B 55 W 5 R0 A W 0 R R A K00 Lee
a0V 15 25 AR T R S W R TR R AR ) R
10° CFU/g, Guerra %" JU| 33 1o 2 36 41F W, 34 i 25
PR B BRI i , RE RS A HE AT 3 O 4R
N5 % 107 CFU/g I, o I 03 474 57 3% H 3
kB T Lee 251 HfE #2189 10° CFU/g, i
Nousiainen 25" W AF 5% 45 4, XF T H % K — 2619
BRI, 4] VB 25 A T B 28050 1 S 2 T 4R v T R
e A AR AN LA S 8 ) 45 7 ThT 2 B O, T SE 4 H
WESOR T2 T H IR BUNEE . AR T
WihJa 15 d (K AT5 , % B BER% A2 B0 25 22 L I 1
I ST AR 0T 52 32 , 24 5% U5 B A I L R AT T R o )
H0.25% F, N _E A, P2 H 3 AR T
2 B SETAHT,2 12 1A 6 B R, X
B8 070 ek 5 AU T, AR S 4% 348 o A 200 R R
R Ok BN 0.50% B, 5 4 AE A% T
N T AT 5% S 2 1B R, 0 2 ) Rk F)
0.75% I, Wi 3 7% - 4 1 39 o b oo B3R 5 T
20.07% ,BlEELLFEAR T 14.90% , 2 R B E (P <

0.05) , HAG R 2 2 T oAt 2 AR5 4, 73 by
JR PRS2 B T 45 41 22 0] 45 2E B TR R O 25 5 x
10° CFU/ gflkl, I B H0h hn, Ho7- 2 H 1 5 g 2R
W TR KRS, H0.50% 4 0. 75% 4
fAEH RE RS0 BAMLL TR # £ 7, X
Ut B R 2 B EC 2L R AT T X W 4 - 3 3
(1) 4 1R o B 3 A 2 R AR R R RO R S B
X 15 Nousiainen 25" FF I\ M (14 25 A= B BE A8 A 2L AR
HERCR H % 8 T 1 DR e Ak R i 40 R — B,
T 0% T A 75 B A% 2 = MILAA B i 07 7 T A BF 5%
K5 SCE— 25 iR .

3.2 BETFKIBTE TS LEFERY
A

3.2.1 XmEhERER HEAREA SR K
F BR EL 11 5%

EFAE LT, s HLIA LR Fr 1E 5 09 A4 B4 4k
FEFR , T 24 H T R 5 | e A i sl a5,
F R AU IR 15 5 A ZE AL AT, S AR LA AR
WY R A Sh A, B BURRE , T X 2e AR b
Je R WLAE M A AR A b IYE SR OBk
HFEE A Z /M, i, & s FES B, 2L
E R IE Z —, MR E H U T B 41 Ml 4% 1k K
H AN 43 WA B, F1 8 1S BR AR Y LA ( R
Eb) BT s ALK A 4K BT T IR M W BRAIG, BB B 2
MEREE A TR R LR e e pLRE . Tk 551
WEFEHa i, &2 G 25 A T BE 0% 5 AR T 05 47 4 103 1
B, AT 4 5 W 3 A7 58 DL e 3 T o A il 50 i
FEAER IR, TR s i g IR 2 B TG FL R AT 1R RE
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i 5 1o BT A3 A 10 0L T BR AR I i BRI Bk L
PR, i fE s i A K o
3.2.2 XMiEH TR vy S EAE N

20 DR ML e 3 A SR Y R, B B8
PAT & B R G g, S T ML A B %8 Ty B ) o 22
fabro BEFEIN N, LR TR HE A 1635 J5 8 4
A M 408 1L b 4 IR IS Ak B4
(Peyer’ s patche) P 4 41 J5% 33 55 20 Jfd , {2 /F Tho 41
ffL 43 W Thl 7 4 fg K 7, 51 & Thl {f % pi
AN T Yy 2 HE A Thl 20 S A
F, A R G He At 40 e X R 100 ~
1 0005 , B AR A LA G 28 (1 55— TE B 28, i1 A 32
o RE A S AR R A5 40 (NK 2 ) | v 4 i A
T bR EL 40 A 35 F7, DR 3 s e sk 1. A
Xt WT AT A T P AR y HEAT TR, 45 R &
B, R IRV 0 2 G FL R AT B S A At R
Wr AR I P TR vy &5 (P <0.01), Hrp,
AN 0. 50% B %500 b, 5 oAl 2 A~ iK%
AL 2% 5 8.3 . Mohamadzadeh %' i 5% 45 i
B FLAT B A % 98 15 AR 2R 41 g ( dendritic
cells, DCs) 53k, N5 T4 & v % Thl 41y
P F (7= A ARG 58 R — 5 Wk, TEH A
N R VR AT EC L R AT A 0 T 8 0 U 4 A 5 BLAA
Th1 B4 M K 7206 , 18 15 B G 8 45 v LA AR
W T fg
3.2.3  XME A A HRE E S R

WISy, 24 3 W) 1 32 21 9 S0 LA, BILAA
B SRR & 200 W 8 H (acute phase protein,
APP) 754k, 1% 28 HR K- Fi & s ) BB Sk g
RAE KA ABE R AR L OS2 WA YT S R
i B 14 R 2R % VAR G, oA R 2 04N 3 i L A
JET R H AR bR Sorensen 451 45 H
ZEA IR USRS R N APP S5 BLA SO Ay
St BN A AR AR 2 — |, 3R bR S XA B R
W RS BR AR L H O RO S L M i BRER
0 S 0 R R U T ML A IR 7
PR Pifieiro 2% Xt 10 4> HLBL 5% 375 11 £l B 7% A
(KE x KEA)FEAT 7 MG 4545 E [ B, 25
KB FAT R R NS AR E A S R, Wi S
TG Thm 56 12 Rk Bl R s, m e B TR, K
BB (4 ~20 ) LGS SR EASTEN
0.43~1.47 mg/mL, 5 &% B E TEFNE
(1.47F10.94 mg/mL) ., Witten "' I #2 1 , fa FE J%

MR 45 A5 E [ &/ 0.079 ~2. 000 mg/mL,
ifij Petersen 25 NN Hy | 5% VA 76 filt e A0 g I, L
SRWEHTEMZL 1 ~1.8 mg/mL, fEA L
Brp 4 NSHW R IE h A G R E R SRR
1.82.1.88.1.66.1.65 mg/mL,0. 25% 4 2% 4 ¥
TR A g T X R4, 0. 50% 411 0. 75% 4184
REFRARIM G h 45 G2k EH &/ (P <0.05), Hil
AL UL YRR P L R AT A B —E R =S L g
W REAR S IR N S B =, (e R S P i
o [, &% B 1 Witten ™ TR 15 FEl 2 14,
HHAHZ2Z/NT 1.1 mg/mL (H&H 5 55
F Pifieiro 25 BT 4 18 B9 25 K I T 45 A Bk AR
IKFE(8 ~12 JE 5 0.85 ~1.42 mg/mL) , Eckersall
SO AR SRR 4G A BR R 1 AR AR A ] 22 57
Peo T3 ah, 3R 75 57 4 57 FE R4 45 O 1T 5 KK
N E RAEAE A AN TR, DT 3t B 1 ik 245 R 0 22
o BT, EANE RS GBRE 0 g A E
1 (pig-MAP) V5 Ay A5 5 5 | IV ik e I 9 46
PR E 1) 3 BEPF 3 46 A, 10 3 1% 3 7 1 A F
98 BVERE B o 1 e 3 — 2 PR o
4 &

O AGLEE AT, Gk S s U5 % G L
PR FF T RE A% 3% AEK BT 05 A7 4 135 b K b, 42 e i
HTRER v & i, A& s pLAR e B

@ A AT, = mE] 0. 50%
DL b, BES 52 S W AP AP B H 3 E (P <
0.05) ,FFRmiE 4 G EN ST ®(P<0.05),
PRI AER

SE Lk
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Effect of Dietary Lactobacillus reuteri from Swine on Growth
Performance and Serum Indices of Weaned Piglets

ZHANG Dongyan JI Haifeng”® WANG Jing WANG Sixin LIU Hui

SHAN Dacong LIU Pingping WANG Yamin
(Institute of Animal Husbandry and Veterinary Medicine, Beijing Academy of Agriculture and
Forestry Sciences, Beijing 100097, China)

Abstract; The objective of this study was to evaluate the effects of supplementation of freeze-dried Lactobacil-
lus reuteri on growth performance and serum indices of weaned piglets. Sixty-four crossbred ( Duroc x Land-
race x Large White) weaned piglets with averge body weight of (16.57 =0.23) kg were selected and random-
ly distributed into four groups with four replicates per group and four pigs per replicate comprising of control
(basal diet) , and 0.25% , 0.50% , and 0. 75% freeze-dried Lactobacillus reuteri supplementation groups.
The experiment lasted for 30 d. The results showed that: 1) compared with the control group, the average dai-
ly gain in 0.50% and 0.75% Lactobacillus reuteri groups were significantly increased by 7.56% (P <0.05)
and 20.07% ( P <0.05), respectively, and the feed/gain were decreased by 1. 96% (P >0.05) and
14.90% (P <0.05), respectively; 2) the Lactobacillus reuteri supplementation could significantly decrease
the albumin/globulin (P <0.01) in serum compared with the control group, and also significantly increase the
serum IFN-vy content (P <0.01); 3) compared with the control group, the haptoglobin contents in 0. 50%
and 0. 75% Lactobacillus reuteri groups were significantly decreased by 8. 79% (P <0.05) and9.34% (P <
0.05) , respectively. In conclusion, Lactobacillus reuteri supplementation could improve the immune ability of
weaned piglets, and the obvious promotion on growth performance could obtained in adequate amounts of sup-
plementaion. [ Chinese Journal of Animal Nutrition, 2011, 23(9) :1553-1559 ]
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