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W OE. ARABRSERRZFRMEN FIRAR foznc-06 5D R AEKFe L BE ARG m, HIK
36 AR R NS AU FUAIANEL , HENTHL 4R, KA ZA(IDI A) e i 4
(JID248)H 2 d#EF 1 KEE A A 1x10° #= 1x10" CFU/mL ) 3R ff i€ 4 5 5847 H fsznc-06
HEARBEEZH03mL/R; T BA(DZA)HF2d#EFT1R0.9%EEE K FEFZH
0.3 mL/2, XEHAH28d, MEEM DR AEREE hFENIEAR AR LA L LR RK
TUABRIHE B S, AR AW 1)5 DZ 248k ,ID1 A5 7,14 .21 F2 28 RAKIE & 2 F &
M FIRZH(P<0.05 3 P<0.01) ,JD2 0% 7 F= 14 KR T B X M B F I 5 (P<0.05 &K P<
0.01), 5 DZ 48k ,JD1 4% 1~7 X % 8~14 X % 15~21 KA % 22~28 RALF L B % &
B EBAK(P<0.05 & P<0.01),JD2 205 1~7 X % 15~21 XA % 22~28 AA L 2 H R4
B FEBAK(P<0.05 3 P<0.01), 2)%5 DZ 28483k ,ID1 4.5 Bk 7 38 304 B TD2 203 Bk BB |
B KB H R EFRMEEZIRZ(P<0.05 F P<0.01),ID1 4 & i % 4 R A My B B
(T-SOD) . x5 s B ( AKP) 7 M VA & JD2 20 fn 7% AKP M 2 3 XM E E 3 5 (P<0.05 & P<
0.01), 3)5 DZ 448k ID1 LA/ fe B A A K AT -1(IGF-1) A A kX 54 ID2 402k
IGF-1 #= T #%& al1(IFNall) KA B £ ik & 2 % A2 F 2 & (P<0.05 & P<0.01),ID1 2875 &
8 i E -1 (IL-18) A 95 3R L B F—o( TNF-a) #= JD2 48 IL-1B. & ta feA-E -6 (IL-6) .— &
R A B (INOS) Fo TNF-o A B R A & % % M 2 F BEAK(P<0.05 % P<0.01), 4) %5 DZ 2848
Yo ,ID1 F= JD2 40/ S MiE A B S AR A HEAF A B e A st F 0 3 &, A A AR 2t F
AR ER G, WL I, FRMIEA F AT H fszne-060 TR DR A K, R&LZ Ik, B
JD2 483 R AR F 4%
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FH I R A B R R K 7= A B TR T 5 R 4R
THEE W, TR ST R MY-6 72 4E R
G AT A2 A ) R b A% B 1T R K A 3R S AT
W IRDRHG AL AN R VE D 2F J0RFE TR S LA
B A K v BE LR e S AE T R
HEV IR e R AT B R TP AR
PERE AN G e T8 5, IF ol T IS A8 SR W A Ak
AN [F) SF 5L P i DE A9 2 AR T R TR B 6T 3 14 A T &K
RAFTE — & 1 25 5, J0OSE UR fik TE  2F 18 4T 1
SWUN-TP23 fig &t 3 #2& = /N BRI Ok 5 £ Fn H 3
I M EERE S R A B B A T R 2 AT B
SSY1 X /s BRI U 48 %5 1 H 36 8 A9 & 3 R 1B
U BT R LA VR A VE A 2E AT B N R
KAERE | I0TE A T FE bR A R A G 3 R 35
DL 38 B S e ) T PR, AR S B AR AR
GEAN TR 2 U5 A E A9 2 AR TR X /N RO R4
REDJREIAE T, DT by LA 3l 1 5% v 1 07 F 4
&%,

1 MRlEFRZE
1.1 R FE RIS 3

TR0 TR R A AR I A 4 i PR S FE A O
T A LA S0 B AR ) 3 U5 A U R 2 AT I
fsznc-06, RIS ¥ R To4F E i IR K ( SPF) 2% 30
H i BB (KM) /B, W [ RS 3k At S 36 20 90 A KR
NE]LVERTIES . SCXK (JI]) 2015-030, /) B3 46
HO(MEMESR &7 1/2) fRE N (15.0£2.8) g,
1.2 R EFEE

HGE 2 U5 UE Ry 2F f T A fszne-06 B,
4 °C .5 000 t/min B.0> 10 min, B % F i, A
0.9% A= BRER /K I B i BLHE B2 43 5318 1x10° (110"
F1x10" CFU/mL WA, FEHL 10 H/IN B (O
205 1/2)  BEBERER 1x10" CFU/mL B &,
TFE 7 d, WE/NERARAS . EE 36 KA /MR,
BEDLAT A 3 4, M3 AEE, I ER 4 H, K
Rl (IDI ) fm R4 (D2 )2 d#EE
1 UHRPE 35104 1x10° A1 1x10" CFU/mL () 2 Y8
R VE By 4 1A B fszne-06 T B W, HEH B N
0.3 mL/H ;X HEH(DZH) 2 dHEE 11K 0.9%
AR K HEE BN 0.3 mL/ 2, iRIG N 28 d,
FH A SRR R 2R/ R, B SR BREOK, It
SR MR R

1.3 iEmRNERFE
1.3.1 ARG MIASERE

IR B 5 1 R AR /D R s AR 5 IF 43 5
TERRIFREE 7,14 .21 F1 28 K X 4% 28 /)N Bl 1 4K = gk
ifre  HRANS E IR SR E R IR R E L,
PRI arxt /N WA KK 6 h DL b, 4637 28 d J&
Jr A /N BRIR ERCR I i 350 I 00 22 /N BP9 R A TS
Ag o O W R E OB AOE | B R LB IE L KBS LD
I Y& LAY o v e = S
TR, = K m AN E
1.3.2 Mg fbdstr

P REFWIME 37 CHE 2h)5,4 T,
3 500 r/min 0> 15 min, W H 3, B SR/ BRI
B, ET 4 CTHRAFRHTT R R A
L (T-SOD ) I ik & (52 Wi v ) | el M 0l R il
(AKP) ] 52 3 7 & (f 0L 6 b a3k ) | % R B
(LZM) M & ( He bk ) #5300 1L iE T-SOD ,AKP Al
LZM {52 X0 6 [ g st @ A ) TR ST
1.3.3 AR FIGuE A DG BE R 3 ik

B 45 21 1) 37 28 d B9 /N RO A BE A R
RNAiso Plus #£H{ RNA | X 7% 5% & il cDNA, &%
GenBank 23 1 B4 /N B B Y18 £ ( GHRL, GenBank
ok 5 AB060078.1) R B RAFEAE KK ¥ -1
(IGF-1,NCBI 2% F51 .NM_010512.5) fl T4 %
all (IFNall,NCBI % 751 . NM_008333.2 ) %
¥ %1, B H Primer Premier 5.0 43 4 % it
GHRL-2 IGF-1 Fl IFNa11 K 519y, 3 % H1 25 K
BT IRE A A R - 1B (IL-18) . A 4l Ay
F-6(IL-6) . —F A G (INOS) Fl i igg IR 58 K
T —a( TNF-o) JE P 51 9 F1H o0 1 — 3 — T 1 Jd L
(GAPDH) NZ51¥), UL L5 9¥ M LigA: T4 %)
TR AR S AR AR AR, 51T 3R 1,

#HE = PCR(q-PCR) MR 10 pL: Lt
519 0.8 uL, FHF5I4 0.8 pL, BEIR — L B
(DEPC) /K (H,0)2.2 pL,TB Green™ Premix Ex
Tag™ II 5.2 wL,cDNA ##t 1.0 pL, fifb)5 9%
B 4&F .95 THUAEPE 3 min; 95 TAEME 10 s, 38 &
20 5,72 CTHEM 30 s, 3 39 NEIR ; 45 i ith £& [ B
95 C 155,60 C 1 min,95 C 5 s, HREIE ki
JE/) PCR 43479, 43 3 #6 B 10° (10", 10° [ 10°,
107 .10% .10° £%, #k 1T q-PCR §" 1%, i/ H QuantStu-
dio™ Design & Analysis Software v1.4.2 Fl Bio-Rad
CFX Manager v1.6 23l bRt i 2k, LL/b Bl GAP-
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DH FER Ry N2 K 45 4H /N BU7E 28 d IsF L i 40

GUE R T MR B A G RE I ) Rk it

x1 5|14F5

Table 1 Primer sequences
FEA 5| Y73 B R
Genes Primer sequences (5'—3") Annealing temperature/C
HYUkE-2 F.CACCTTTCCCGACACTTGC 10
GHRL-2 R:AACCTTGGCTTGCCTCCTT :
REEEARKKETF-1 F:GGTGGATGCTCTTCAGTT 510
IGF-1 R:TTGTAGGCTTCAGTGGG :
TFHE all F:AAGGCTCAATCCATCCC S10
IFNal1l R:CCTGCTGCATCAGACAAC o
HAMENZ-18 F.TCACAGCAGCACATCAACAA 0.9
IL-18 R:TGTCCTCATCCTGGAAGGT :
M Z -6 F.ACAACCACGGCCTTCCCTACTT 5.4
IL-6 R:CACGATTTCCCAGAGAACATGTG )
— AR A T F.GAGCTCGGGTTGAAGTGGTATG 504
iNOS R:GAAACTATGGAGCACAGCCACAT :
IR RFE IR F—a F.:AAGCCTGTAGCCCACGTCGTA 0.4
TNF-a R:GGCACCACTAGTTGGTTGTCTTTG :
H I s — 3 - W R B A T F.GAGCCAAACGGGTCATCATCT 504
GAPDH R:GAGGGGCCATCCACAGTCTT o

1.3.4 JhiE G2

W iml 3% 28 d /NEUVD I N AR, B EORE
s 3P 2H DNA,PCR 473 16S rDNA , fifi ] Ton Plus
Fragment Library Kit 48 rxns 12451 &5 A4 8 SC % I 1%
K, {1 Ton SSTM ALY, iy Jb 503 R Bk A4
Y5 BB A PR Al 58 A 3R 7, X Alpha 24
PEFR B W] 22 5 | J@ /K1 b 0 1 ok X 3 32 A A
TS R AT 5307
1.4 HESITFDH

I BE R 1 SPSS 26.0 47 1 [ % )7 224>
Hr (one-way ANOVA) , 3 F Duncan [ £ & L
B A [R) 22 S A, A5 DLV I e bR o 2
(mean+SD) /R, ML P<0.05 XnEF B E, Ll P<
0.01 F/RZ5W B 2%, N H QuantStudio™ Design
& Analysis Software v1.4.2 #l Bio-Rad CFX Manag-
er v1.6 G211 3F 0 #1 q-PCR ik B4k F1 22 il 45 5L A
FrUER R, W GraphPad Prism 5.0 £ il #EIE 1K,

2 & R
2.1 FiEMREMFAMTE fsznc-06 Xt /MR £ K
14 &8 B9 2 M

WM 1x10" CFU/mL T8 2 W 19 /)y BU7E 1) 57

T AWK WBCT G B, AR W5, 50 A W0 A
AR 3B SRR A E R ZEAUAT A fszne-06 X /N BRIGEL
o

&1 AL, 5 DZ 4140 E,ID1 415 7 .14 .21
28 KN B I 3 sl W 2 4R (P<0.05
% P<0.01) ;JD2 4155 7 A1 14 K/ AR 6 B 3
i R (P<0.05 BY P<0.01) ,%( 21 i1 28 K
ANERR G B 25 RN B35 (P>0.05)

i /& 2 AT L, TD1 A1 TD2 2H 4% By Bok) i FE 441
TDZ 4, 5 1~7 K,ID1 F1ID2 2K & L H 5
FET DZ 41 (P<0.01), Hirp | ID2 4 %} & I %
i, bt DZ &K T 28.66% ., 5 8~14 K ,ID1 4
B B E KT DZ 41(P<0.05) , I DZ 4K T
18.53% ., %5 9~21 K ,ID1 1 JD2 4k H b4 i 3%
f.F DZ 41 (P<0.05) , Hrr, ID1 41 B} & L e fi,
I DZ AHEE T 16.68% ., 55 22 ~28 K, ID1 Hl
ID2 4B L B B KT DZ 41 (P<0.01) , M
i1, ID1 4URHE LR A, L DZ 4R T 19.09%
2.2 FiRMRTEMFHAITE fsznc-06 X3t /hREFE
FEELAN I £ FE AR R0

M2 T 0,5 DZ 41 A kb, ID1 i1 JD2 41/
B o JEE 8 B0 1. 5 2 =5 (P<0.01) , ID2 2H /) Bl g
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JUE 6 i R K i B 3 s AR (P <0.05
5} P<0.01) ,JD1 40/ 48 K0 3 (P<
0.05) ,JD1 F1 JD2 2/ IE | 5 48 80 S K L/
K B T i 2 25 5 (P>0.05)

2051 Groups
JD1
151 &3 )p2
DZ

A E Body weight gain/g

7
o
_

ESEDS

Day 14 Day 21 Day 28

« FR R 2E 5 3 (P<0.05) , #x R 5%
A ZSFH I (P<0.01) . I,

* mean significant difference compared with the control
group (P<0.05), and *#* mean extremely significant differ-

ence compared with the control group (P<0.01). The same

as below.
1 FiRfEENFHBITE fsznc-06
Xf /N R A 38 B BT R
Fig.1 Effects of Bacillus amyloliquefaciens fsznc-06

isolated from goats on body weight of mice

M3 L, 5 DZ 44t , ID1 4/ BRI
T-SOD Fl AKP ¥ 7 & 3 & % i 2 #2 % ( P<0.05
P<0.01) ,ID24 /)N [ M1 AKPIE PR 2 35 42

=2

5 (P<0.01) ,JD1 #1ID2 41/ B 3E LZM 1% 7% 6
255 (P>0.05),

ZH 5 Groups

EA D1
E8 D2
% A Dz
gb p %
z Yy
N 1 1
ol 2 % | B
e / _ /
FI~TR 8~14K #H15~21K #22~28K
Days 1to 7 Days 8 to 14 Days 15 to 21 Days 22 to 28
B2 FIEMBEMFAEITHE fsznc-06 XH/NR A E LRI

Fig.2 Effects of Bacillus amyloliquefaciens fsznc-06

isolated from goats on feed to gain ratio of mice

2.3 FIRMREMIF A E fsznc-06 Xt/ FR J2 A
ARKMGEEHEXERRIEZENZMN

24 v UL, 5 DZ 440 L, ID1 41/ UG
IGF-1 JE R F ik 8l 8 & 3 5 (P<0.01) ,JD2 41 /)
SUMLE IGF-1 F1 IFNed 1 JE H 363k 2 i 4t i ( P<
0.05), 5 Dz 4 A5t ID2 2 /) B E 1L-18,
IL-6 iNOS Hl TNF-o %& P 33k il B 3% FRAR (P<
0.01) ,ID1 4/ BB E IL-18 . TNF-o 3 [H 36 ik i
B AR (P<0.05) ,ID1 20/ BUBE IL-6 1 iNOS
FEHRIX TR E 25 (P>0.05)

R AR TE M AT E fsznc-06 3T/ R 2R B R HA R IE

Table 2  Effects of Bacillus amyloliquefaciens fsznc-06 isolated from goats on organ indexes of mice

T H 2H %) Groups P{H
SEM
Items D1 D2 DZ P-value
L IEFE %L Heart index/ (mg/g) 6.39+0.31" 5.93+0.16 5.21+0.15 0.184 0.002
HFHE$E %L Liver index/ (mg/g) 47.13+0.81 51.25+5.30 48.10+0.81 1.097 0.314
[ 4G %L Spleen index/ (mg/g) 3.97+0.07 4.63+0.48 ™ 3.50£0.15 0.184 0.009
Jq 5 %0 Thymus index/ (mg/g) 3.82+0.32 5.38+0.34" 4.09+0.49 0.264 0.006
B IE$5 %0 Kidney index/(mg/g) 10.75+£1.04 12.56+0.53 13.02+0.31 0.401 0.016
KEA+E%L Large intestine index/(mg/g) 12.74+0.97 14.88+0.42 * 12.19+1.22 0.491 0.027
KA Large intestine length/cm 12.27+0.64 11.87+0.32 12.00£0.50 0.157 0.637
/NMAFEEL Small intestine index/(mg/g) 38.32+1.33"  34.87+3.86 30.82+0.78 1.287 0.024
/N Small intestine length/cm 48.47+1.37 46.80+1.93 44.00+4.00 1.012 0.201
H ¥8 4 Stomach index/(mg/g) 8.53x0.85 9.52+0.04 8.45%0.77 0.256 0.169

* 78 S X IR 22 5 W2 (P<0.05) , o Km0 A 22 A (P<0.01) . R,

* mean significant difference compared with the control group (P<0.05), and #** mean extremely significant difference

compared with the control group ( P<0.01). The same as below.
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*£3 ERMBEMFAEITHE foznc-06 X/ R M7 & L ISFRH A
Table 3 Effects of Bacillus amyloliquefaciens fsznc-06 isolated from goats on serum biochemical indexes of mice
=] 205 Groups P
SEM
Items D1 D2 DZ P-value
Mo Y kEE T-SOD/(U/mL) 230.34+6.76°  204.27+4.21  188.32+14.2 6.698 0.004
il PERE R AKP/(U/L) 402.71£8.70™  418.36+20.89 " 326.44+18.3  15.002 0.001
WE R LZM/(U/mL) 11.74+0.43 12.46+1.09 11.66+0.43 0.245 0.384

205 Groups
B3 JD1
JD2
40 DZ

HEERILE
Genes expression level
S
HEERILE
Genes expression level

:'/

LIS

SN

FHhFall

o LERY 1 s
B4 a4 —E i MEE
NE-1p N E-6 AAM FEET-o

IL-1B IL-6  INOS TNF-a

ERR Ay
£-2 AKHEF-1 IFNall

GHRL-2  IGF-1

3 FIRBEMFRATE foznc-06 3/ NREHEE KR REXEEREENM
Fig.3 Effects of Bacillus amyloliquefaciens fsznc-06 isolated from goats on expression levels of

growth and immune related genes in spleen of mice

24 FEMBIEMFHATE foznc-06 XTI /R 7 E i & 4 7] UL | Shannon 8 %45 3 % B, ID1 A

EgzEZ=3E3:00A10

PEAE /2 B0 (OTU) 2r M1 45 3R 7%, ID1 |
JD2 Fil DZ 41 OTU %% f& 43 %l 24 158,169 F1 152
A Hb 3 41356 OTU i b 110 4,3 A4 A 1Y
OTU %4351k 15 .22 .16 4~,ID1 #il DZ H45EH
) OTU % 43 il o 37 .31 4>, ID2 1 DZ A 4¢ A
() OTU &4 51k 44 F1 37 4>, kv 15, JD1
A1 ID2 LA FIILA ) OTU BEH LT DZ 41,

JD2 #H Shannon 54U & & T DZ 4., 158 /K F
(AR 2 B 7 1, 5 DZ 404t , ID1 AT ID2 41/
S 18 2L AT TR S A G = B A BRI, (E SLIEE T B
JE AR X = B KR = . 7E R K SF D7 T, ID1 | JD2
F1 DZ A L3 Tl 430 R 29 IR FLAT I8 ( Lactoba-
cillus johnsonii) % Tt [ FLATF 1 ( Lactobacillus reu-
teri) MU FLAT B ( Lactobacillus intestinalis) , H. JD1
1 ID2 41 P B R B W T DZ 4

< | Unidentified
'q'é < #& ™ Romboutsia bz A RAME .
gZ.S - _§ ™ %achn?‘closmdlum - Lactobacillus johnsonii
g < \Jeotgalicoccus 0.8 . =
] 2 MW JE Acinetobacter i gﬁ)%ﬁﬁs%euteﬁ
52,0 E AR 0.6 04
= - E andidatus Arthromitus A o HHBITH
o Faecalibaculum 0.4 0. Lactobacillus intestinalis
= g M Bk JE Staphylococcus Y o
815 H W HF 8 Bifidobacterium o 0.8 G B PR
g = B 58 Lactobacillus 0.2 ¢ Staphylococcus lentus
= o
L BERAE
JD1 D2 DZ JD1  JD2 DZ DI 0.8 0.6 0.4 0.2 JD2® Acinetobacter Iwoffii
25 Groups 25 Groups c
A B

A : Shannon 48§ %4 ; B - J& 7K P B AH X S BE 5 C Aok = e P
A: Shannon index; B: relative abundance at genus level; C: ternary phase diagram at species level.
B4 FRFEMFETE fsznc-06 3/ R IE H 8 £ HE R0

Fig.4 Effects of Bacillus amyloliquefaciens fsznc-06 isolated from goats on intestinal flora diversity of mice
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gt T o ZE AR AT LA ) i A 7 45 L TR A 4
WA K VER, Fon] 7= A Z Fh b o & 5, anbe e
K40 M BE R A w0 S B RN s
B A3 IR B S8 TR TS S AT TR X /)N R A R 4
PR R EWZEXN DR EA RN L2
P AR v B B /N R R TN SRR
TR VEM ZEFT I fszne-06 B2, 45 R B /N IZ A
Xof 7N BRA 38 BB TSR ) X A O Y O TR R X6 Bl
BA G2, /R —Fhsh ¥ a5 A W #E 1T 0F 5%
f A2 RN B0 A K M RE Y52 ) g 615 458 A LR b T
WMHXTEh ) a EAEH . © AR R, W 0E R
ZEAFT TR 0 SR 0 0 S sh W A R kR KR 1R
FHE2 SR PRI/ B 1x10° CFU/mL B e
TRIRTER R OAT 1 XE-3, 45 R EMZH B &5
T/INERUPAR LA S G I B e e Ak, A I g AR 3k
W, 2 U5 M TE R ZEFOAT B fszne-06 7] #2255/ LA
, FLAETA SR AT 2 ] (A o R0 R o 4, X ] e 2
BRI Ay 7N P B0 A A e T s 0 ) R R AR 4
M PR TR AR VE K ZE LT B fszne-06 $E R T
/INERGC I L IFE 0 J it i 5, AL U 0 g i 2 1Y
SPERSE , T LAME W i R 7E — 0 TR b B B Ek )
e it TN SR ENRT . A, F IR
TERY ZEFAT 1R fsznc-06 BEAR T /NER BB E Eb, KL
LGOI DL UL S e 25 A B 6 B T AL RE T 5
M, A5 ] A AR S B AR 7 oG AR P AR R

il VE K 2 FRAT B 2 AT B2 = LIRS AL ) g A
M7 A AR B ME T 7 T-SOD & 12 74 T
Y PT A G R B EE IR bR 2 —, HAEPLIE
PR E A i A AL P A B E . AKP
Iz A TN BRI SE A g R R
RACH  HE LR B (%) 26 75 IOl , 210 sh i 2B
KRB EZAGbR 2 —, LZM Z&—Fh Al LK
fife 4 TR A0 L RE | 50 R AR 1 45 B AR R A R
il , T T 0 4 T S A O B RS, ML DY
LZM {55 1 4 785 11 AT 52 Bl LA 375 3k 3800 T A g T
2 Y HRGE | fR MR 1% 10° CFU/ g Y i 8 B 24 1
FRIA J4 W F 8 T % JE 7 T-SOD, AKP,
LZM % P, A 3K 8, 3 VR A e R 2F AT A
fsznc-06 i % $2 5 T /N LY T-SOD #1 AKP %
P, W2 IR R TE A 2T T fszne-06 1] BE 2 L1
MLE R ZENLRE . [HiZ% B X I3 LZM 3% 1 6 8

50 XA RE T LI LZM 3 B e M 2 R
TEN ZEFAT TR fsznc-06 B[] 14 384 it 52 51 388 K
ANEGRAH AR I 4 M i LZM T T
ETFMEIEHE,

it VE By 2 FRLAT BT X B0 O e A G PR R Gk
HA W IE, k% R, J R
A 1x10° CFU/mL 1 fff JE 83 2 fFF 7 SCo6 2
FWEIRE /NG b AR (TPEC-1) B fb A= K I 15
BIFRMRAMEA ZWER LS E, TH ]
AR RN 1x10° CFU/kg BO f# 38 8 28 f0 4T 1
SC06 RERFAL = A R AR Fr 5| 2 1Y IL-6 \ TNF-a R %
K143 W, GHRL JBE & R HAK K F (IGF) |
TP Z (TFN) S HLAA A 2 A 5 338 19 6 B A
SRR IR Y S O S S L U
iNOS R SR 5E [ 1 ( TNF) 28 40 i [H 7 55 2R 1 4
B, 2 5t R, 5 DZ 4
It,JD1 1 JD2 4 /)N BB E h GHRL-2 | IGF-1 il
IFNal 1 SEP Rk i ¥ Tt i o 31X U I 5 U5 A U
K ZF BT R fszne-06 42 i#F T /Nl GHRL-2 | IGF-1
FIFNad 1 JER P RIR , dEm 2 & 1 /N RUE KR
FEINRE . [AIA, TD1 A1 TD2 41 /)N LR M R A o6
R 2% 35 o B AR, U8 BH 5 U8 A U8 Ry 2 78 FF 1A
fsznc-064M il T 2 P 7 1 3k, DT FEAR HLIR &
A RAE AL

S NAFFE S R E WY, X et
Y5 Bh A 3 58 B & R AR B AR AR T e S LR A9
b b R, A B 4 % 7 B B M &, De
Oliveira: ™ # 3 , 1ME 1x10° CFU/g Y fift & 43 28
fFF IR CECT 5940 W] A &4 fi #F P XS g 8 e e, K
R TR AT G RN 0.02% Y TE K ZE T AT
PRI AR ] S 2 4 R T L FLFE R A Y A
o, ARG, & AN b R 2 0 B RO FLAT R
J& FXSUE KT 1 TD1 A1 ID2 4H WL AT 1 i A
X =F B UA W5 T DZ 41, H A S AR X S R A B
BT DZ A, BUSFF R ENUR T B B |
PEXGGE A ) R e S AR AR O i
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Effects of Bacillus amyloliquefaciens fsznc-06 Isolated from
Goats on Growth and Immune Function of Mice

ZHANG Nanchi' LI Juan' WANG Li'*  WEI Yong®

(1. Key Laboratory of Qinghai-Tibetan Plateau Animal Genetic Resource Reservation and Utilization, Ministry of
Education and Sichuan Province, Southwest Minzu University, Chengdu 610041, China; 2. Animal Genetics and
Breeding Key Laboratory of Sichuan Province, Animal Science Academy of Sichuan Province, Chengdu 610066, China)

Abstract; This experiment was conducted to investigate the effects of Bacillus amyloliquefaciens fsznc-06 iso-
lated from goats on growth and immune function of mice. Thirty-six healthy mice were randomly divided into 3
groups with 3 replicates per group and 4 mice per replicate. Mice in low dose group (JDI1 group) and high
dose group (JD2 group) were given 1x10° and 1x10" CFU/mL Bacillus amyloliquefaciens fsznc-06 isolated
from goats by gavage once every 2 days, and the gavage volume was 0.3 mL per mouse; mice in the control
group (DZ group) were given 0.9% normal saline by gavage once every 2 days, and the gavage volume was
0.3 mL per mouse. The experiment lasted for 28 days. The growth performance, serum biochemical index, ex-
pression levels of growth and immune related genes and intestinal flora diversity of mice were measured. The
results showed as follows: 1) compared with the DZ group, the body weight gain on days 7, 14, 21 and 28 of
JD1 group was significantly increased ( P<0.05 or P<0.01), and the body weight gain on days 7 and 14 of
IJD2 group was significantly increased ( P<0.05 or P<0.01). Compared with the DZ group, the feed to gain
ratio on days 1 to 7, days 8 to 14, days 15 to 21 and days 22 to 28 of JD1 group was significantly decreased
(P<0.05 or P<0.01), and the feed to gain ratio on days 1 to 7, days 15 to 21 and days 22 to 28 of JD2 group
was significantly decreased ( P<0.05 or P<0.01). 2) Compared with the DZ group, the indexes of heart and
small intestine of JD1 group and indexes of heart, spleen, thymus and large intestine of JD2 group were signifi-
cantly increased ( P<0.05 or P<0.01), the activities of total superoxide dismutase ( T-SOD) , alkaline phos-
phatase ( AKP) in serum of JD1 group and serum AKP activity of JD2 group were significantly increased ( P<
0.05 or P<0.01). 3) Compared with the DZ group, the spleen insulin-like growth factor-1 (IGF-1) gene ex-
pression level of JD1 group and expression levels of /IGF-1 and interferon alpha 11 (IFNal1) in spleen of JD2
group were significantly increased ( P<0.05 or P<0.01) , and the expression levels of interleukin-1p (IL-18) ,
tumor necrosis factor-a ( TNF-a) in spleen of JD1 group and expression levels of IL-183, interleukin-6 (IL-6) ,
nitric oxide synthase (iNOS) and TNF-a in spleen of JD2 group were significantly decreased ( P<0.05 or P<
0.01). 4) Compared with the DZ group, the intestinal flora diversity and relative abundance of Bifidobacteria
of JD1 and JD2 groups were increased, and the relative abundance of dominant species was also increased. In
conclusion, Bacillus amyloliquefaciens fsznc-06 isolated from goats can promote the growth and improve the
immune funtion of mice, and JD2 group has a relatively better effect.| Chinese Journal of Animal Nutrition ,
2020, 32(6) :2861-2868 ]
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