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W OE. ARBSENRARELSZEARH A T4 R A KW B3 h B Ipid 514t e %
W, RIA0 R 6 P AEENFRER MM A5 W FA2ANEL HAEL 4R K, £, X
B A4 KR BAR40.2 g/ (kg BW - d) LA B AR H A, K B 284 R4 RA& sl 494+
0.6 2/(kg BW - d) A4 A AR H A, X% C ALY RFREABRE+1.0g/ (kg BW - d) A4 H 4
B A BT B2 4 K AR A e A AT xR 4 K AR A AR +1.0 ¢/ (kg BW - d) &
LA BER H AR, ST A 30 d 94 K38, I 4 R )5 IRAE ) A B3 3R % 9% R ) € (ELISA)
M e E B E A EAAME R RIS, R ke e E K m e E T A, SR
% %% & PCR(RT-qPCR) ikt = M 25 P 49 % L B mRNA ¢4t Rk &, R ET7:1) M
FHAZERBANANRA Z I BRI E T B E R A 5 F AR F AR, I X
B CHATHEEREZZ THEAZE(P<0.05), 85 F @5 2 FK T WAL (P<
0.05), 2)MMAE LS A LA H MNANRAN Za)gm, oF P §3E(MIL), @A F-10
(IL-10) &2 2 HAH, B ERBHAK(VIP) D-5L8R, A F % (LPS) MHBIHRLE T -
(TNF-o) 4 &5 —p 8B (DAO) T 2 BMAH L PiXbECabmMEtRBtik 23 2%
(P<0.05) , 5t bt BaAg I 2 F R B (P>0.05), 3) /A& H A # A& B A ANRA F 6938 m,
) I7 46 5 A% & (occludin)  F 4 ir & & —1( ZO-1) mRNA #5483+ k5 2 EiEA % PLzk
&G %458 B (MLCK) mRNA #9483 R A T 2 FTRAAH LA PR CAL MM RAEFTE
(P<0.05), 53 bat B £ 55 R 2% (P>0.05), H ZO-1 mRNA #4asxF 2 X 2 %5 TiR%E A
41 4n X3 B 44 (P<0.05), A LZREA AMNRE S A E BB A TR K F Wsh ) A= il
RESh ik, AR K R g, BB A R MR B R AME 1.0 g/kg BW R R4,
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BRSO SR T AR D L FLIRBERR
BRI AT 736 L TR B RO R 7 M 3l S A A T R —
T IR B B S HR AR 1A 9 i B A9 AR IR i Bk
BRI — = LR T, 7 S W AR A R] IR Y i T8 T
S50 B IE A 5 FWUZ L K b B A0 e s T
Ael . LAY AN, EE
Mg 2R RS N AT TR R D R, AR U
K S P RUELRT B A ZF AT BT | 7L I B R Bl 1 bR
FAER TR, R 3 2% 1 D80k s 5 — R L] i i 52 5
gt A TR L 5 388 A 0 BT AS R AD IR R 9 52 A A
R A R0 Al KA K P BE 3 3 T e 18 B B 2
REAIRZIR , PFAG 1% 5 5 4 A B A 00 X 4 R AR Rk
T AR At T 5T B B Ak, S A T W 4l R AR A
I 1 R S B B

1 #MR5FZE
1.1 iR s

RIS FH A o 2B B 00 W T UL 95 A 1 2 4 4
FEBHEL A R 53 4T 2 w6, & 3 ) XU 7 ( ATCC
25527, 1K A AL =1.2x10° CFU/g) . Hi A& 2F #L 4T
( ATCC 14580, % H % =0.4x10° CFU/g) . FLH: 5k
BRI (BNCC 175978, 1§ #%0=0.2x10° CFU/g)
BR W BR B ( BNCC 194759, ¥F B % = 0. 2 x
10° CFU/g) , M $0=2.0x10° CFU/g, *fb#54d
WRHEILEFEREZ AW (SEH=1.5x%
10° CFU/g), & "8 IR ZL #F 1 (18 W %k = 5 x
10°CFU/g) 2 ER A (16 # 4 =5%10"CFU/g) Fil
KU (TR H L =5%10"CFU/g) , I Tt &
MBI AR ARAT IR A FE]
1.2 Rz E554A

40 6 A ZE A B SRER (Rl A, VL
A EYET PO BN 5 AL B 2 A4
BE BAEE 4 JHR, Hd X5 A 4045 R i
BRI +0.2 ¢/ (kg BW - d) & & s B @ 5], ik
5% B A4 RAAMRIEREA MR +0.6 g/ (kg BW - d) &
Eras A T R R I C 44 R R WL A AR R +
1.0 g/ (kg BW - d) &G 2 A= 18 il 5, B 1 X BE 2
201 R MR 3 ek A R X b Ko TR A &0 R ) R el ]
+1.0 g/ (kg BW - d) BILERIE AW, A
AR T 20 mL IR FF ARG HEMR . R 56 TF
U R 2 4 M R R AR R 7 A, TR 45 RS R AT S i
30 diy R FR IR, 0 i R R H g 1A %, B Bk
B oK FREE IR FE O R R RO 55 M R

R i, SRR 2% NRC(2016) R EF
B R, FLA s S SR K LR 1

&1 ERARAMREFRKT (RTFEM)

Table 1 Composition and nutrient levels of

the basal diet ( air-dry basis) %
i H Items i Content
JEB} Ingredients
Tk Corn 13.0
/NFZ Wheat 6.0
K #) Rice noodle 11.0
EtH Soybean meal 22.0
XA #S Chicken powder 16.0
M5 Duck fat 20.0
FEKRHEH B Corn gluten meal 5.0
D154} Shell powder 3.5
K X5 Flavor for dogs 2.0
&k NaCl 0.5
{5 Premix" 1.0
&1t Total 100.0
E 377K F Nutrient levels®”
fRi5HRE ME/ (MJ/kg) 15.36
HLE H 5T CP 26.41
2R Lys 1.12
MG CF 16.36
5 Ca 1.53
S TP 0.87

VR 50 O AT 5 4 AR $2E {1 The premix provided the
following per kg of the diet; Fe 55 mg, Mn 88 mg, Cu
5.5 mg,Zn 88 mg,I 1.7 mg,Se 0.3 mg, VA 8 800 IU, VD,
3300 IU, VE 55.4 IU, VK 2.2 mg, VB, 1.7 mg, VB,
5.5 mg,7Z fR pantothenic acid 6.6 mg, #l ik nicotinic acid
28 mg, ML BE pyridoxine 3.3 mg, =¥ %& biotin 0.1 mg, I
fi% folic acid 0.6 mg, £filé# cobalamin 0.05 mg,

D ARBERE T SE , AR I IS{E . ME was a calculat-

ed value, while the others were measured values.

1.3 #HmX&
1.3.1  IMiEH &

RIS S5 G, 2 414l K 23 I 480 R Sk i kR
Il 5 mL 2 AR, 78 37 CRIB I E, 559
JZJE W E W T 04 T, #1500 r/min 250
5 min, BUEVEBCE T 4 C UK TP ARAE R
1.3.2  Ta Bkl &

KT, BAEE R 2 R KRBT
TEE e, B ml i vh Be 24 5 em, S BU% &5, FH 8 96
PMuEE, BERE PR ER .



4244, o ¥ B F

% i 314

1.4 IEHRZE
1.4.1 AR E
IR HT 1 KA G 1 KR &4
GRS IEARE A H 3, e 0 )
B R A8 B WL 5% 10 SR 45 FE 2 4 R A IR TS R A X
W EIETE ((ERE) %,
S H T = (AR BRI G Bk ) /
(RIS R H x5 LK)
MY (L) (%)= 100x B IETE (#H)
ks (R BB RE .
1.4.2 I S SRS 200 E
SR FH T 3K £ 92 W BfE O 5 ( ELISA) 3246 DU ifn 75
HEZhZE (MTL) B W E (GAS) P ¥ )& (SP)
A W M K (VIP) 15t ) 6 2 I g et
BCAE ) T AR 58 T, A 34 4 FR3 300 6 B Al 156 B
FIAT
1.4.3 I3 R 38 B B D) BE 48 A 14 00
K F ELISA % & i i 3 h = B 4 1k i
(DAO) it} D-FLIR F1 N 5 & (LPS) MY % &,

DAO 5 HEAG IR & T LTS A YRk A fR
N D-FLERFI LPS & & ELISA il & T [ i
A T2 AT B T #4254 B 300 6 B Al 158 B
FIAT
1.4.4 I3 2P 200 16 PR 75 o 1) 00

SR FH B B8 LE ok 3 O S I T R A E -6
(IL-6) | i R 3E ] F — o ( TNF-o ) 1 [ 40 2 4
K-10(1L-10) (5 &, i 5 &0 F rd ot @ il B9
TARRBFGT T, B AE 3440 AR & Bt U B B AT

1.4.5 =5 i B AR 5C 25 I mRNA 3% 58 19 A Xt
E R

B 23 i 6 5, FH Trizol Reagent 2 Hit iz 18 4H 21
TR R RNA | 5% 5f 5 R S5 I 9% Ot € 7 PCR
(RT-qPCR) ¥, Lk B-WL3hZE 1 ( B-actin) g N 2 3t
BRI, A6 4y K 25 i 286 T v PR 4R 11 (occludin) | AT
Wi/ -1 (Z0-1) K LER E A 5 5 G
(MLCK) 5 mRNA BYAHX Rk &, 51 WA -
MR T AR AR A BRA 1T R A B, T L3R 2,
H B R mRNA B AR Rk 27953

*x2 Sl¥ER

Table 2 Primer information
HH 51975 R BB
Genes Primer sequences (5'—3") Fragment length/bp
A& EA F.CAGCAGCACTGGTTACTTGC 110
Occludin R:CCGTCGTGTTGTCTCTTTCTCG
P8 -1 F:CGGCGAAGCTTATTCAGTGT 111
Z0-1 R:TCTTCTCCGTTTGGAGGTCT
WLER 2 4 T F:CCTGAGGACAACATGGAGCA 113
MLCK R:TTCTCGGTCTCTTCCCAGAG ’
B-lshE A F.ATGCTTCTTGGCGCACGTGT 146
B-actin R:CCTTCCTACCGAGTGGTCT
1.5 HEFITESHH 0.05) . 5 B X BRALAH H, X80 C 41 i) 28 R IR

R ] SPSS 19.0 B 1Y 2 1 &K 4 b7 43
MR b AT A 22 R AR, IS R K
GG, 25 R AR 1 25 R, P<0.05 F£R 2
SAGIEE L,

2 # R
2.1 HBEEEFEFFFIXTL A EKMEEERE M
132 3 AT, &% 2 W) 1 G B 3 2% 5 (P>

P H O E B TR (P<0.05) IS A fE B
U EWET(P<0.05) ;iK% B AT H A4
ETFE (P<0.05) ;i A 414545 45 8 .35 25 fk
(P>0.05), 5xFH Xt BRALATE K5 C 4109T 1
H 523575 (P<0.05) 15 B 4145 #6545 T 2
EAM(P>0.05) ;B A 4LH9 KKK E P H
TR G WRAIR (P<0.05) , TS5 AL 35 71
(P<0.05) ,
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Table 3 Effects of supplementary feeding complex-probiotic-preparation on growth performance of puppies

415 W1 A KRN E A5 H B JIE 15 % A%
Initial Final Average daily Diarrhea Constipation
Groups weight/g weight/g gain/[ g/(d - H)] rate/ % rate/ %
BH M XF B 41 Negative control group 623.1£60.4 1176.7+98.8" 18.3+1.6° 6.67° 4.58°
R A 4 Test group A 617.5£61.2 1 184.4+104.3" 18.6£1.0° 5.33" 4.26"
X5 B 41 Test group B 600.8+59.8 1 203.9+98.5® 20.0+1.2° 3.75% 1.67%
{8 C 4l Test group C 604.5+58.6 1 244.8+92.4° 22.2+2.5¢ 2.08° 0.83°
X He Xt R 4H Contrast control group 619.7+62.3 1 237.4+97.1° 20.2+1.5" 2.50% 1.25°

[R50 B B AR A S R R Z R AR E (P>0.05) , NE/NEFRFRER B E(P<0.05), FH#HE,

In the same column, values with the same or no letter superscripts mean no significant difference ( P>0.05) , while with dif-

ferent small letter superscripts mean significant difference ( P<0.05). The same as below.

22 HBRESHARFFFNHAMEEHHE
SENEN

VA B g AR B R R 4 R LT IR A
R L 1, S5EX IR A 56 C Al
B MTL & &2t [(241.2+25.6) ng/L vs.
(218.6+22.4) ng/L], %57 8 # (P<0.05),VIP &
w A (17.8£1.9) ng/L vs. (20.1+2.2) ng/L],
25 % (P<0.05) ,GAS F1 SP & &4k A K, TG
WBEXEF(P>0.05) ;A5 A 4 XK B A&
BB EZA(P>0.05) . 55X o AT, %
R 41 1M 3% T MTL  GAS . SP #l VIP & & ¢ i
FAE1E(P>0.05) ,
2.3 HNRE S AR T4 K 1 E B iE R R
IhBE 5 ¥R B9 2 M

M2 4 750, 5 C 41 v T DAO I M K&
D-ZFLIR A LPS & (K T B M X B4, 22 55 W 3
(P<0.05), 5XF L X AW L FH 2% (P>
0.05) ;iR 5 A 4 350 B 41135 H DAO %1k . D-
FLIR & 5 B R X R %o Lo X BR 2 34 TG I 3 22
5 (P>0.05) , 1 LPS & 5 W) & 2K T B 0 B 20
(P<0.05) .
2.4 WIRE SR R4 R M F K A
EFE&=r#IE

2% 5 Al A, SEAPEXT AL A E 88 C 4
HH TNF-o & 5 1 % K (P<0.05) ,IL-10 & &
BETHE (P<0.05) ;1A% B 4L ' TNF-o & &
BERRIL(P<0.05) . 5XF LT B4 AH L, 45156
41 % th TNF-o IL-10 & & ¥ 5 #F 21k (P>
0.05) , IfL% H IL-6 % & 45 41 8] 3% G B 3% 4 1k
(P>0.05),

= ST HEZH Negative control group
RIEAZ Test group A
RIBL Test group B
e RIS CZ Test group C
= XFEEXTHBZH Contrast control group

é

60

40

4 & Content/(ng/L)

557
(=}

(=}

HihE
MTL GAS

Bi ke AR R BOE T 1 3RR 22 5 A 3 (P>0.05)
RI/NG iR 22 5 3 (P<0.05) , FHEIR,

Value columns with the same or no letters mean no signifi-
cant difference (P>0.05), while with different small letters
mean significant difference ( P<0.05). The same as below.

E1 #HRESHEEHFIX LK MF
Bl EaEN#m
Fig.1 Effects of supplementary feeding complex-probiotic-
preparation on gastrointestinal hormone

contents in serum of puppies

25 HRESHAERFFFINHDR=FEFHEHEX
EFEmRNA X FRIEZEMNF M

MRS A 2 AR A I R0 X &0 R 2 g 6t T A O
mRNA FHXT K & 152 L& 2, 5 91X R
e, i C 7S B occludin mRNA B A
SpF ki B E FH(P<0.05) ;i85 C M5 B
2 ZO-1 mRNA M AHX} R A I, MLCK mRNA
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AR ik T, 22 34 3K (P<0.05) i A
245 HE ] mRNA ) AH X 8 35 7 0 W % A 1k (P>
0.05) , SXTLEXTRAZ L8, 100 A 4125 i 6
occludin . ZO-1 mRNA B9 X 23k i i 2 FEAIK (P<
0.05) ,MLCK mRNA [ x5 & B & T & ( P<

X Rk I E A (P>0.05) , Ak, KK C 4
2 A E R A occludin mRNA AN FIEE B F S
Tk A 4H (P<0.05) ,Z0-1 mRNA f4 A XF 3 ik
R E ST A AR B 41(P<0.05) ,it5
C AR B 2 M MLCK mRNA A AH X

0.05) ;i 5 B 41 AR 56 C 44 4% £ ) mRNA 144 Fikm B EMKTIRE A 41 (P<0.05),

x4 WRESTIEESFIX K M5 7 E B FE I s 38 AR H 72 i
Table 4 Effects of supplementary feeding complex-probiotic-preparation on intestinal

barrier function indicators in serum of puppies

21 5] A AT D-FLIR iEEZ
Groups DAO/(U/L) D-lactic acid/( mg/mL) LPS/(EU/mL)
A %F B 2H Negative control group 56.71+2.35" 45.68+1.61° 4.36+0.22°
{5 A 4H Test group A 55.33+3.78" 44.79+3.28" 4.12+0.19°
136 B 4 Test group B 55.90+3.24" 44.47+3.08" 4.10+0.18°
5 C 4 Test group C 52.76+3.58" 41.25+3.51° 4.05+0.13°
Xt Fb%F 2 Contrast control group 53.63£3.59% 42.51%2.69" 4.00+0.16"

x5 IRESHEBEFIFIX 4K MFE XK EHERFS S0
Table 5 Effects of supplementary feeding complex-probiotic-preparation on inflammatory
cytokine contents in serum of puppies ng/L
245 FI4iH A % -6 IR TE I T~ FIZ LA R -10
Groups IL-6 TNF-«a 1L-10

235.71+18.99
226.44%19.26
230.32+20.12
228.93+14.45

145.92+11.27*
138.38+10.21*
135.94+9.49"
131.65+7.92°

150.00+13.47°
153.80+9.04"
158.39+11.39%
163.41+11.32°

B4 %) I 40 Negative control group
B A 41 Test group A
{5 B 41 Test group B
5% C 41 Test group C

X HE X BE£H Contrast control group

223.86+17.78

135.55+10.94°

155.14+10.21°

RIS
30 HESAFAEEHFI 4K EK RN
A

AR H T R ) R P B R R BER L
KRG RBE S FEOHIL IR EFL, #E— 2
M HARKEE, MaAwlEh—K0% TiEE
3 MR AE W, B AR R RS iR N T & A
7 o A TR A 2 I T AR OT A PR R A R
A, A2 U i 8 T A Wi, DA B R
fiE, FISR M, NIE B 25 /E W S A 25 T
PHA — @Rt R AR EH , R

BIF ST 5528 AT BRDGH W 473 £ R 3i 5 gy T T A
] v e BRARTAR P T 0. 2% B 2 52 2 FELAT 1
A AFRPH H A AR 27.48% ; #B HE R
BUEE 52 i A TR AR A (L T 42 s 4l i < T [l
TR A2 F 0 R L, 3 T b IRV ) S
TR, ABEEAE R R, R IR [R5 2 9 & 4 4
P TR 249 T 4R R 4 R P O R BRIV
S C ARCR>IAE B 41>1050 A 41, B i
BORE . X AT REIE T A A i 2 T ) R A
SEFURT IR 5 T 8 I ARG A 4R T A TR
A AR PTEL, 53 1, 1ok 26 4 A B kA M 18 i 24T
AU O B A A, BT D R B R A
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o X HR 4 Negative control group
RIGAL Test group A
s RIEB4 Test group B
mm RIS CZ Test group C
= T XTI Contrast control group

1.5¢

1.0t

mRNAM X Lk E

Relative expression level of mRNA

0.5t

0 L 2N j— ZIN — s
W& E BN B A -1 IERE B R i
occludin Z0-1 MLCK

2 WREAHLEHHFINHRZ=HEER
AR EE mRNA 1834 R i% E 80
Fig.2 Effects of supplementary feeding complex-probiotic-
preparation on mRNA relative expression levels of

related genes in jejunum mucosa of puppies

32 WESAZEREHFILREF3I ARG

Bz il 28 WBITHEE G390
(MMC) , AT 53 10 38 P 78 37 40 T3 A I i)
R, EE2hMa 25 ME i ZREY, i
A PIBFFE TR ), MLT 7] 43 MMC (9% 4 5%
T, 2R iTEGEal MM EZE R AT
Z—"0 GAS Al R | B TRCRN IR T A 4 s
HEZE H HEAS 2 g A T A e sE
B S B 98 & B, A0 7 25 28 TR R AR o 0B ok
1B 5K B P MLT , GAS & &, I fd HZ i IR
2N B K, SP nl B 515 i is Bl 3 |
PR CAR | TR YA 43 0 ek 384 00, 5 T ) 98 v YR 3 0%
Bayguinov %" & B SP 0] i i i 3 M BE P p 22
JCRE WAL, (26l il E LAY IR, LA E 3
Ty SO 24 Sl 24 B T AL 8 32 3 10 B I K 1T VIP
SRS AL T A2 S R REB R A 1 sh )
B T LR SR ZLET 5K . B 95 TR AE SUS T
A= IR T e 36 T L RE I TS I B, 2% A R BE
B E BRI VIP J 5-HT 75 82, T A 800035 I IR E
R BEEITRL, AW R I, 4R A 25 A T
AT DAFE A #1403 P MLT % i, BRI
VIP i, DRSS C R e, AR 45 55 4
XTHE AR MLT , VIP [ 98 5 2 2 A 3 56 or &=
G o A TR A 37 ) R A B VR FEBL 2 —

3.3 W IRE A AW FIFIXT 40 K 7 E R E IhgE i
=A]

DAO & b B I )= 50 20 ML 9 g, 75 1 2 s
UG, K2 DAO 8 B iAW B8, It 38 1o 7 BE
411 e [1) BT S 9 B 1] 3 310 58 I VA 24, 12K DAO |y
T VES IR L B 40 I Y S 4 0 Rl 2 52 %% 1) A
5, Fukudome %5 "3 it 45 /I R VE B 5— 600K W5 1
UESE DAO 36 M W T i 18 Zh 0 1651 4 R
D—ZLI 2 1 38 40 o 0 A8 7= W, W 26 B A2 B s B
Jis PN K e D—2L R Ao A2 35 38 47 11 A IV, A9 1
h D-FLER & & T, b i D-FLIR & &= T
Fon FEAE B 7R I b A 405 Bl s R s = U L LPS 2
B2 [P R AN RE ) Ay, A ST Ak LPS Y
oy U LA TR /)N, BE 25 5 o8 1ok W 1 b IS R B,
TR BB 2 5, v S BUL T LPS & T
AR R, 25 2B R 2 M E TS K B o D-
FLER A LPS & & RIS 16 50" . AW or g R
R 1.0 g/ (kg BW - d) 5 AMNRE & 254
Al 590 AT B AR 4 R IS T DAO 1 ¥ & D—FL IR 1
LPS (1) &, 1 HAth 2 4550 5 R A B 8, wi B
i A A AR T B AT R AT R O 1 ek
JpiE b LPS 3 A MG

MRBIERGE KR E AT, B 5 5% B W05 N
PR R AR S A ol AR A TRV R B s R ) R
N LPS, & 5 B & A R 4 s I F IL-6, TNF-a
S IR 40 M R 7 TL-4 IL-10 5, #F5T A8,
RN P X B 18 B B A — 152, g R
211 B PR 951490 i 3 28 I o e, S0 I Rz G A 1 42
T TR S SR DT S8 e R S v
AR, Bt 4% 4 it DX+ B 08 3l 1o B I B 3 L B 3 i
V| Gl Wil 98 hE SN A0 g3 6 I 4052 Sturm
S B 5 TN A 25 AR T BE 0% 3 i 45 TNF-a,
TNF-B IL-10 554 il 48 i /i Jo1 of ke 2] 311 i) 7 18 %%
JIEAYAE FH . Custodero %1% 3 3 Meta 43 #r & 31,
% A2 A AT DL SR 2 Mo/ 2 AR N IS IL-6 AT
C—J 0 88 Y & &, Pk 204 B 1 R 19 & 2
AT KB, B A #x A2 R AT DL R AR O v
TNF-a %4, 15 C AR5 B 20 5 B X) e
HAREZES, SX X RAEREARE, HilE
C 4Ll yE H IL-10 &% & BT, Bl g R Ul A K
95 BT A2 6 i A= T 300 T DA i AR 4 44 e PR
RICR MM T, B IF R AR I AE S, B2 5 W 1
ZhIE BRI RE /DB A, HEBRUOC R,
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31 &

SO O 2 S T B U R Y SR
SERL P AEE IR 0 A i S5 S T B Ak R A
BE W) 0T U0 40 T A Q™ ) A5 S A 40 B 5 AR L
T, EZALHE I AR 1 occludin 35 M & -1 ( clau-
din-1) K Mi N H 11 ZO-1 55, Ho 5 728 A6 RN 45 44 ok
AR Y] 52 g 3B BE BE DD RE ., AFSY & BE, MLCK %f
BB BEMCEARSEREW A REER,
MLCKZ 3k 2 i34 in vl 42 = ILER 2R 11 4% 4 ( MLC)
BRI 7K -, 3 305 HAH % 1) ZO-1 Fil occludin
A KA, Rk BEAR, T2 & 1 b
@B PE P SRS g A o T R R
B RS N L BN e, 4
BT EIRE PR IR 15007 5, 25 i F [ i
| J% occludin ,ZO-1 , claudin-1 Y % [ £ ik & o &
Hahn =Y AR AR AR 0.02% B A 4 FLIRR AT A]
P E WU A 5 I il 26 IR occludin-1, ZO-1 3% [
mRNARFE L &P H3F 354 W 5 MLCK A
HERRWW A, R, & A 254 5 il 5
AMEAT L8 4 R 25 B 6 B occludin, ZO-1 %
mRNA R FX R IE G, 6 v i MLCK 2 mRNA
FRRE X 2 3k o, BRI % 2 G 2 A T T 0 B v
MU B B4 0 I 20 B 18 5 % i e R S A
SR BLRALE A T 2 — LY

4 & B

Zr L prak  #h R A G g AR R AT DL v 4
R BV R /0 T R R R R o
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Effects of Supplementary Feeding Complex-Probiotic-Preparation on

Growth Performance, Intestinal Motility and Intestinal

Barrier Function of Puppies

LU Jiang' ZHU Daoxian’* LU Pengfei’

ZHANG Donghao®
(1. Department of Pet Science and Technology, Jiangsu Agri-Animal Husbandry Vocational College, Taizhou 225300,

LIU Jing' FU Hongging'

China; 2. Department of Animal Medicine, Jiangsu Agri-Animal Husbandry Vocational College,
Taizhou 225300, China; 3. Abram (Jiangsu) Animal Heath Co., Ltd., Taizhou 225300, China)

Abstract; The purpose of this experiment was to study the effects of supplementary feeding complex-probiotic-

preparation on growth performance, intestinal motility and intestinal barrier function of puppies. Forty poodles

at the age about 6 weeks were randomly divided into five groups with 2 replicates in each group and 4 poodles

in each replicate. Among them, poodles in test group A were fed a basal diet+0.2 g/ (kg BW - d) complex-

probiotic-preparation; poodles in test group B were fed the basal diet+0.6 g/ (kg BW - d) complex-probiotic-

preparation; poodles in test group C were fed the basal diet+1.0 g/ (kg BW - d) complex-probiotic-prepara-

tion; poodles in negative control group were fed the basal diet; and poodles in contrast control group were fed

the basal diet+1.0 g/ (kg BW - d) G-pet probiotic powder. The experiment lasted for 30 days. After experi-

ment to sampling, the contents of gastrointestinal hormones and intestinal barrier function indicators in serum

were detected by enzyme-linked immunosorbent assay ( ELISA) method, serum inflammatory factor contents
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were detected by immunoturbidimetry, and mRNA relative expression levels of related genes in jejunum muco-
sa were detected by quantitative real-time fluorescence PCR ( RT-qPCR ). The results showed as follows: 1)
with the increase of feeding dosage of complex-probiotic-preparation, the final weight and average daily gain
were increased, and the diarrhea rate and constipation rate were decreased. The average daily gain of test group
C was significantly higher than that of other groups ( P<0.05) , and the diarrhea rate and constipation rate were
significantly lower than those of negative control group ( P<0.05). 2) With the increase of feeding dosage of
complex-probiotic-preparation, the contents of motilin (MTL) and interleukin-10 (IL-10) in serum showed an
increase trend, while the contents of asoactive intestinal peptide ( VIP), D-lactic acid, lipopolysaccharide
(LPS) and tumor necrosis factor-a ( TNF-a) and the activity of diamine oxidase (DAQO) in serum showed a
decrease trend. Significant differences in above indices were found between test group C and negative control
group ( P<0.05), but no significant differences were found between test group C and contrast control group
(P>0.05). 3) With the increase of feeding dosage of complex-probiotic-preparation, the mRNA relative ex-
pression levels of occludin and zonula occluden-1 (ZO-1) in ileal mucosa were up-regulated, while the mRNA
relative expression level of myosin light-chain kinase ( MLCK) was down-regulated. Significant differences in
above indices were found between test group C and negative control group ( P<0.05) , but no significant differ-
ences were found between test group C and contrast control group ( P>0.05). The mRNA relative expression
level of ZO-1 in test group C was significantly higher than that of test groups A and B (P<0.05). In summa-
ry, supplementary feeding complex-probiotic-preparation can enhance the gastrointestinal motility and intestinal
barrier function, alleviate the inflammatory stress and improve the growth performance of puppies, and the best
supplementary feeding dosage is 1.0 g/kg BW per day.[ Chinese Journal of Animal Nutrition , 2019, 31(9) .
4242-4250
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