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KAERGFIFEm ERRIFELEX K ORFER,
RRERERIEK I LMBY 120
BT, BRE, KAKL, R

R KFRZFR/ RLBAEDFTRLES AR LB T ELEE, X X430070

FE  RAAFRENS AL IR A 1 B B A R 4 = UK 101 SR 90T R 995 2 (largemouth bass ranavirus, LMBV) g
JI a5 AR VA R F BB M i 3 o 43 B 2E SRR DRI LR 1A, 38 5 VS M 3 2 O 7 RN R I LA KA K H
R0 i T %) B X LR AT O 0, R 2R B 5 R A B 2 FUAT T (Bacillus subtilis, BS04 . BS49 . BS58 . BS66 il
BS74) | 2 ¥R 3 K ZF #04T 18 (Bacillus amyloliquefaciens , BAOA FIBA12) 1 #2615 BRI (Enterococcus faecalis,
Efa01) F1 5 MRFLIRFLER T (Lactococcus lactis , 1101, LLO5 LLO9 LL13 FILL22) , 43 53l Al 0 K 11 St 30 d
WFFE R R A KRR HT LMBYV BE I A2, 455 IR, BS04.BS49 .BS66 . BS74 .BA04 . BA12 LLO1,
LLO05.LLO09 LL13F1 LL22 ¥y nf LA 25 4 o R 1 B s (g 1 o SR e AR R, 3 R IR R AL AR o FRIRAly
B AR BS04 . BSA9 AN LLO ZH R M1 2B Sy JAUIE AN Sk ¥ vh 4 Fh e g8 K1~ IFN-y JIL- 15 IL-8 F TNF-a 3351 i 3%
FhE . LMBYV JUEE 5 45 50 41 LT K 3k VB v i) 9 B 2 340 0 3 FARAIS , ELARGH R 97 36378 7 20 %6, Hivh BSO4 40
AR A 3R AR 5, T3 55.1 % 0 Z5A 40T, AHIFSE 43 B (A B 2R F00AF B BSO4 T A3 85 B i K 111 SR i A K MR

GPERIZ FPLLMBV RE 1, A il & DR AS el v ) o

KA ORTURET ZEATIN; FLBRR; (2K STLMBY

HESHES S965.211  XEFRIRED A

K F1 RS (Micropterus salmoides) Sz 38 [ 5 2L 1
WK IR 202t L 2024 v [ Holb 58 H-4F S 503
7R, 2023 AF 3 [ 1 4R 7 K 3 888 030 t,
SRNT, H K 1 PR 65 0T % 93 B (largemouth bass ranavi-
rus, LMBV) 5|2 (95 5 PR B R BOK 1 2B 1 K & 58
T, 5 TR R O R SR B i TR PR
LMBV J& T UL ¥ W 2 Bt (Iridoviridae) , 1 9% 28 J&
(Ranavirus) , JE&G% K 171 JE 6 (%) AR RE AR £04K 15t 9%
FMLAIRIES ., K, F-3 WP AEIT LMBV &gt
M ROTIECN 255 Z 20

i A TR — SRS TE AR N BH , HLMH T A7 23
TR PERAE Y . K= IR, W A 25 A 2
TORT R LB B RF A5, 25 4 B nT LA i 4 i
TR E Jy AR A A IR K T A S BN A A
SRAEVERST . ZEAAFEE T O N, fE Ik £
PR RLBREE, N AS 2032 0 A LR T DR R

Weks H. 2025-01-13

XEHS  1000-2421(2025)06-0273-10

B2 It HREE 7 AR AT ML AR 2 i 38 T AL Wi, 7
AKPEFREH AR BN B R R S
2T B (Bacillus subtilis) W) . 3 42 I 1 BE £
(Epinephelus coioides) . Je % % 4t (Oreochromis ni-
loticus) . H A8 th (Anguilla japonica) . ¥ 5t (Pel-
teobagrus fulvidraco) F1R 1B g5 fy A= 104 APl
RIS I ZE 1% BR & (Enterococcus faecalis) v $i iy 1T
(Oncorhynchus mykiss ) B ( Cyprinus carpio) B3 5
AR E A KA BSINFLRR A (Lactobacillus) WiE
1 9E % 41 (Crenopharyngodon idella) § Az K160
WA, Bk 8 22 A U 46 2 BH 72 )Rk b 73 0 25 JR AT 1A
FFLER B AT LU K AR Sh W B9 PR B RE /) o Liu
S UEIRE A GRDARE PR IR T 2 AR BT R 4 R A B
T %9 5 (grouper iridovirus, GIV) B4 47 B £1 i 77
TR N O AN B 2R AT T AR ZF AT 7R (Bacilus
licheniformis ) F1 55 /N 2E J0 ¥ 1 (Bacillus pumilus) )
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TR WS s 2 R o il ek b, Al LR AR 2 SR 10350 9
7 (tilapia lake virus, TiLV) &4 2 E £ 1) 5L T %
AT R INFLBR T A 1A kR 5% 6 (Para-
lichthys olrvaceus) 7T £ 5y AT bk 1 2 i 25 (Tym-
phocystis disease virus, LCDV) B fES1118 . Fefa kel rpr
I FLFF (Lactobacillus plantarum) 7] DL 3455
A BEAT IR R A RE . SR, K T SR gt g
HHUR N 2 LR TR RN 2L R T O 1 e A e R R B T
LMBYV RE i A WARIE o i TR IR0 45 A= 1 n]
Al 23 0T oA Jl 3 3 ROV A f T DA 2 i 0 ) B
4 26 A T T il B 7 £ 2K i R DR i, AR AF
58 MR 11 R 6 gy 3 5 2 FE A TR A LR 1, 9 i
PRAE R AR R A R 1 PR AR R R i R
it LMBV BE 3 098 1, LI O oK 11 PR 6 5 Bl f
R TR AR ML S HE
1 MHBEFE
1.1 et

53 1 ZE AT T A LR BT A% R 11 PR T 2023
4 2—4 I B IRBUTT 19 AR YA B T 4 R i A
FRHH Y o RRARR S BT FH Y K R G I [ T
SRR T B FR R b, K RS ) 4R B oy (10.06+
0.72) go JIt Y BG 75 3k | 60 45 I s K o2 R B g 45 5%
S (TSA) IR R B2 R A 15 57 5k (TSB) (MRS Hf
723 (MRS) Mueller-Hinton Z g | % £ 4 55 €8
K ARG R 0 F O A R B SR R I R A
(CMO) W A 1L AR 40385 A=) T AR A PR | BHE LT
MAFAE B ARSI AR A RA R . 258
W B BTN AR PR A BR A R o e si e B ik
WA 19 A A R R A BR S WD
1.2 BEHSBRALEKE

DR 78 o R MR ] MS-222 iR LA K
5% LEHRFIE TS  AETC I A& N R O 1A
I FH PBS w5k Ji7 18 3% 1H A9 I R i TR A
1 mL PBS B EP 45 ZEAT A5 h S AL 31 LS
O3 SRR T MRS B 72, PRI R SR T IR
AT 37 ‘CREFRAA G 7 24 he TSI WAE 80 °C R ik
P 20 min, #F0 T TSA K388, I 7E 37 “CH5 5746 15
Fr24 W™, PAREYE L 3k kI atifk , BEJE IS B
27F (AGAGTTTGATCCTGGCTCA) #1 1492R
(GGTTACCTTGTTACGACTT) # 17 16S rDNA
WY R FE NCBI E gE 47 HoX 6 12 5 Mk A9
k.

2) iR . PRI B A B A ZF AT IR A FL
% DA B AT ¥ B2 P T BE A EE O il 35 B 7 Al b, IF LA
PBS Jy BAMEXF I8, Triton X-100 Jy BH X R , £E 37 °C
FREFE 24 he I USRI IR AR L 1 37 B R )
SEVR AL
1.3 MAERSFEMIKE

K H Kirby-Bauer 484" i W 2 24T 1 AL
i PG 20 P DL BT A R I U o K ZE AT TR A FL
1% B8 B WS AT T Mueller-Hinton B iR b b o 4
TR O W T3 P MR R T, T 37 "CHEFR 24 he
)2 24 B0 R ) B9 AR BT 1 AR K BB TR 43
T REARR (S) | P EE AR (D) AN 25 (R) 12
1.4 FRFE~HERK

PR PR IBCF AR AT TR B T U 20 S A TG R
iR R RLLF 4 R IS SR LRI VE By K iR 5 9 2 |
3O A 2 AT TR AR 1 L 2T 2 2R R UE R Y
REJT o BRI b E R RN 3R, R R AR T
28 ‘CH5 57 48 ho WLEE T Vi J) L3z WY Bl 1) 7 A 00
17 WA P& 4% (hydrolysis circle diameter, Dy,) 1 5 7% H.
1% (colony diameter, D,) , 115 D, 5 D /¥ A, FL{E
7 R 3 B L 7= il A RS o X AR R 1) PR AT
LN 1 T B ) AR 5 X T AT A 2T Y ST A )
T 1 g/L MR LD W G4 1 h, FH] 1 mol/L Y
NaClMi e 1 h 5 Pl e 175 BH Bl i) ELAR 5 %o 7 D A0 il
V18 V- H e P 35 VR 2 1) X S A A T S S
A B EAR R RN
1.5 FBEF®RiXE

B FLIR TR LA 120 19 L B4 F T MRS S5 52 5,
X REZH S MRS K5 5 3k, & F 37 CREIREAT 5%, 4%
FERERNS 0.4.8.12.16,20 F1 24 h 5 54 % 59 pH
H, B4 EINEE .
1.6 FHRARMIBENGEEEIRE

D) iRBHR 28 o FF 7 Bk ZF /B A 1 (BS04.BS49,
BS58.BS66.BS74 . BA04 M BA12) 73 5l#A1F DSM
R 8 37 “CEE 3R 72 h il £ 2 AT B8 A0 2598 585 6
PRFLIR T (Efa01 1101 . 1.1.05 . 1.1.L09 . LLL.13 F1 1.1.22)
SR MRS B5 353, 78 37 “CH 57 24 h, B RE 5%
J B ZE AR TR 1) 2 A0 R 2L R B v o S A 3 SR 10
CFU/mL #1 10° CFU/mL, £ 4 500 r/min & .C> 10
min, - _13& , F PBS 3B UG ¥ 203 m 2 4wk, i
A 10" CFU/ g 1 2E A fF B il kb 107 CFU/ g I FLIR
[fake

2) BRSSO SR AR BEAL SR 7 A 2R AT



Be W FERET . KRGS 25 A A e S R T B K s ST Rk KB LMBV (520 275
BRI 6 D FLIR BRI 4 AN 1 AT BR 4, AE4H 18 *1 =¥F7

A R AT A K OB e AR 3 d. 742
FFEE RIS 443 9 & A 101 CFU/ g 28 AT 78 1110
T AR M 1R 5 6 1> LR B 6 2 43 ) B A
107 CFU/ g ZLIR B 1 R sl 4] RH IR 1k 5 X B4 0]
A S PBS ML DR M 1Yk, R0 Ry £ AT
HR2% . 1EMEA)E1.6.24.72.120 #1168 h, £ 4%
3 e fa WA LB EAT A1 3R A 38, 7 ZE A A R
A B A1 3K AR 80 “CF AbFH 20 min, Zead B JE R B 5
A B TSA 553700 1 5 6 4> FLIER 7 4109 20 30 3%
283 6 TR B I B R B MRS B 984 5 X BR 2 A 2
W TG 5 TSA FIMRS 85584 |, 76 37 CF
BiFR 12 h R gt s s ™
1.7 BRFHTEMABREEROES £ KMELE
KRR EFHRIEEZN

KT R BEAIL Ry 7 A ZE R R SR 2 L6 4
LR B0 2 R 2 X BR 4L, B 36 . ZEARFT
FR I ZH 70 9 FH & 108 CFU/ g 2E AT B £ 10 7
b Ak IR 5 LR P IS 2H A B A 107 CFU/g 3L
T T A9 T b e R 5 ok B 2L U] FH 5 A7 45 B PBS Y
FL AR 3R . A 3 d M LU B RDRE LA
5 W 5 ol Ak, A5 MR SRy £ AR T A Y 206, 4R
JEI A 30 do FEFEMEAYES 1 RN 30 K, FREL A [ 49)
I BT MR A it , PR BT 34K A 43 L (percent
age weight gain, PWG) | F5 5 4 K # (specific growth
rate, SGR) 17 ¥} # 1k % (feed conversion ratio,
FCR) ,IMEAXS WICHk[11], R 3045,
ZHREAILERL 3 B fh, IBCHC G Ak B Trizol #2HU RNA
Ji B S % cDNA T I 252 50 s K 5% A 2 PR 7
IZRIBIKF, B e 5 [k 1R .
1.8 LMBVIZFHFRE

FEPE I 30 d Ji5 A9 R 101 B R i 1 B 100 pl 5<
10* TCIDs, 1 LMBV , BH X6} B8 2H 1 5 55 5 1) M 199
Rige sk R0 5 dJa , 1338006 4 A BH 4 X B 20 4%
BEBLER 3 & fr, BCHCREUNE A1 3k & Trizol $2 HU RNA
Ji B3 sk i cDNA L 2 &6l LMBYV 47t J5 55 Bl MCP
(28K S IR 1 s . B4R 30 B fa
WMEE LMBYV K35 14 d LT B ORI %
1.9 Sit=ZEa

T 5 504 ¥ % GraphPad Prism 3K 14 328 47 43
B, 3R AE A2 B A RoR . 257 B
Mrok H ek 5 . P<<0.05 Fl P<<0.01 43 5l i B A

Table I Primer sequences

514 Primers J¥%1 Sequences

1L-8-FW GAGTTTGAGGAGCCTGGGTGT
1L.-8-BW GGGTCCAGGCAAACCTCTTG
IL-1B-FW TGGTGGAAAACAGCATGGAGC
1L-13-BW AGGGTGCACGTAGTTCGACA
IFN-y-FW ATCCCTCTGAAGATGAACAA
IFN-y-BW AAACGCCACCCATAAACA
TNF-o-FW CTAGTGAAGAACCAGATTGT
TNF-o-BW AGGAGACTCTGAACGATG
MCP-FW TGTTGTTGGAGCGGGTAA
MCP-BW GGCGTAAGAGTAGAGGTGG
B-actin-FW CAGGATGCAGAAGGAGATCACA
B-actin -BW CTCCTGCTTGCTGATCCACAT
BE N S E R
2 HERESH
21 KOEHPFEFATRMIBRANSBEREA
m#R
AR 16S rDNA I 285 5 5 on , K E1 2L 6 iy

TE H A3 B IR S Y 8T BR ZE AT B RN 41 AR FLIER TR . 87
PR 25 AT P AL 55 74 RS B 2E AT TR (BSO1~BS74)
113 A4 M D8 K ZE AT B (BAO1~BA13) ;41 Bk FLIR
P AL A6 1B 2% B Bk B (Efa01) | 3 Bk IR A Bk i
(PPO1~PP03) .4 # B A ER B (EO01~Efi04) F1 33 £k
FLERFLER T (LLO1~L133) (£ 2). ¥ M543 i
7N, A 51 RAG R ZFFRAT TR O B Sk D B 2 FRLAT R A
A BRFLBR B AN A AT (R 2) .
2.2 FHRTENIEREOSRME

R T VA ZE AT RN LR A X B AR 2R A R
PR A SR T AN ELAT U I M 9 60 B 28 F6LFT 1R R
A1 BRFLIR B 20 Pk DB AR 28 0 SO, 25 SR R
55 ¥k 2 8 FT B (BS56 ., BS27 . BS49 . BS47 . BS41 .
BS45.BS08.BS07 ,BS04 ,BS03,BS63 .BS60,BS48
BS46.BS39.BS36 ,BS74 .BS68.BS53 .BS69.,BS66
BS61. BS11. BS18, BA05, BA0OS, BS55, BAO7,
BA03.BS01.BS02.,BS06.BS09.BS10,BS12.BS13.,
BS16.BS17.BS20.BS26 .BS50,BS57 .BS58.,BS59.,
BS64. BS67. BS70. BS71. BS72, BS73. BAO4,
BA06.BA11.BA12 BA13) X} 20 F ki WLt A4 Z i 24
() Rh 28 20 7 5 M (UL R 25 B, BiE & 1) L 10 A% FLIR 1A
(Efa01, Efi0l. LLO1. LLO5, LL09, LL13. LL14,
LL22 LL23 LL24) %} 20 F i Wbt A= it 25 i Fh 28
A 10F (UL LS M, B 2) o LA 25 R ml 0, 2596
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Table 2 Isolation and hemolysis assay of Bacillus and Lactobacillus in largemouth bass intestines

R Hik e T IM45 5 Hemolytic result
Strain Number Name 4+ —
S BS21-BS25,B528-BS35,BS37-BS38, BS01-BS20,BS26-BS27,BS36,BS39,
- 74 BSO01-BS74 BS40,BS42-BS44,BS51-BS52,BS54, BS41,BS45-BS50,BS53,BS55-BS61,

Bacillus subtilis

ﬁ’%‘(ﬂ::*’ﬁ%?ﬂﬂ:lfl . 13 BAO1-BA13
Bacillus amyloliquefaciens

I R TG

SHIA - 1 Efa0l
Enterococcus faecalis

A PR

mﬁh KA 3 PPO1-PPO3
Pediococcus pentosaceus

PRI 4 ERO1-Efi04
Enterococcus faecium

2 I Bk

LTI 33 LLOI-LL33

Lactococcus lactis

BAOI-BAOZ,BA09-BA10

BS62 BS63-BS74

BAO3-BAOS,BA11-BA13

/ Efa0l

/ PPO1-PPO3
/ Efi01-Efi04
/ LLOI-LL33

AR AL - ARFANTR AL 5 /AR R AR UL . Note: “~+ "means haemolysis; “—"means no haemolysis; “/” means no strain

haemolysis.
FF TR X R 22 50 UL A 40 A 28 B0, i 2L 78 7 U % K
o UE R 2
23 FHAEW-EOE.FEZMENTHEERE
F1iEAE

LT D DR FU AR, AT SE X 60 BRA & A=
VS ML ) 2 SRR R A T 7 i RE O PP AL A 4G R g 2R
Y EFEATERS BT . 45 BN A 34 MR 2 AT B
(BS68. BS55. BS58, BS17. BS07. BS73. BS66.
BS04.BS45,BS50.BS41.,BS69,BS65,BS13,BS48
BS49 ,BS60.,BS63.BS74 ,BS59 ,BS57 . BS64 ,BS39
BS18.BS12,BS70.BS20.BS67.BS26 .BS08.,BS36 .,
BS01.BS27 .BS11) Fl 7 # i V& B 28 kT 6 (BA11 .
BAO6.BA04 . BA05.BA13 . BA0S . BA12) = 2 1 fff .
ST Uk Z B A TE R B 3 R, 3 BRAG R ZE AT I (BST
BS56 .BS19) #1 2 #4 fif UE ¥ 27 #8417 (BAO7 .BAO3)
H= 1R (R R0 TE R B, O BR A AT 2F AT B (BS53,
BS47 .BS72,BS61,BS02,BS03,BS46 ,BS06,BS16)
U= 8 Ll FEF 2 22, 2 AR A 5 2R FFT TR (BS09
BS10) H = 27 4k % Bl , 3 PR AL 52 4 FF 3 (BS15,
BS14 . BS05) H ™ £ 1 (UL 2% hi, B2 3) o itk
Hb, ZEFAT B B 1 Y R 5 T AT 4 2R il RN E
Hr B, A7 10 R ZE 4T 1 (BS68 . BS55,BS58 . BS17 .
BS07 .BS73.BS66 ,BS04 . BA11 ,BAO06) (1) £ H B 1
PE L H 5 3.00, 33 kR L 2.00 (UL M4 B
M3).
2.4 FLRERTEREES

A5 38 3 e I PR P R AR v R Y pH

PR T 10 MR LR B (0 7= IR BE 1, 45 SR iR L FE R 3R
24 h i TOARFLER B () pH #RFEAREN 5 LR, i Ik X
HRZH, P LLOT 4119 pH Ak (4.73) , i 2e 25 5L R 0
L0 MRFLIR TR HA B 1 = iR g 1 (1 1) .

6.5

6.0

5.5

pH

5.0

- LL23
450 LLA

0 4 8 12 16 20 24
KrFEitE)/M Time

Bl FEREMEREYE

Fig. 1 Ability to produce acid of Lactobacillus
25 FHAMEMNMIBEEAOEHFENEHR
BES1

R 7= il R TR 0 45 5, B 7 R 2R AT
A5 5 FRR B AT B (BS04 . BS49 . BS58 ., BS66 Al
BS74) 1 2 B IE KD 2 FF T (BAOA FI BAL2) LA K 6
WRFLFRTA , (46 1 HRZEMHERTE (Efa01) A1 5 AR FLIR FLER
P (LLO1,LL05,LLO09  LL13 A 1.1.22) , ¥ H7 7 bl
P W 1 B 1 AR O B R A 0 SR VT 25
A TETE R 1 BB gl b e SR T . AR BN, 2
LR PR 20 R 1 R o gy 3 e ) 2R AT BB AR RS
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24 h ik BEAE (55 F 10 CFU/RR ), B 75 £ 2 5
72 h, KR g IE Y 2E AR R RS S X
MEZH (F2A) . FLERTE 4L E R WL 24 h )5 7B FLBR A )

1.5x10° &
DX r
1.2x10° [ l II -ggf’ﬁf’l
o 9x10°f I BS49
E 3x10° e BS74
E BAO4
= Ix10'T BAI2
2 gx10°
£ 6x10°}f ‘
Loax10 | [
&} o 6
M-I
e N
i% 30007
= 2500 [
z 2000
© 1500 ]I
Al .
500 | Tr IR = .
b 1 6 2 2 120 168
I5}[E)/h Time

BEAR T 10" CFU/ R, 3 HAE 72 h 58k & T %t
WL (K 2B) . 25 B3R, 2R AT B A FLIR B RE S 1
KO B niE e 2072 he

5x10° ; B

4x10° = Control

3x107 b I Efa0l
g X 17 1 LLOL
Z 2x10° F . B r ]EE::;
= . c
S lelo I. : LL13
g X 10°T LL22
= 2
] L
£ 2x10° T
B L
59 6
S 1x10°|
%Q_g s5x10°L B 5
W 4x10'T p l 1

L

'»?1 3x10
© 2x10'f I :

1x10' F

0 | A i | 00 . -y
1 6 2 ) 20 168
[5FiE)/h Time

B2 FHFEAMABEBEXROERSIFENTERE

Fig. 2 The colonizing ability of Bacillus (A) and Lactobacillus (B) in the intestines of largemouth bass

26 HRFAMFMABRFEAOZBHFHNEK
14 BE

W o3 B AT R ZE FRLRT TR 2F 96 RN 6 R FLIRR TR
%) T ) R B 45 0 PBS (6 IR 2 ) 45 W K I B
30 dJE KM PWG . SGR MIFCR., dn# 3 Mz 4 i,
ZF 98 FF 14 241 BSO4, BS49 ., BS66., BS74, BAO4 #il
BA12 #H i) PWG F1 SGR Wi 35 & T & 18 20 (P<<

0.05) , i FCR {2 I T B2 (P<<0.05) ; FLER B 41
o LLO1.LLO5,.LL09, LL13 1 LL22 4 () PWG F1
SGR i3 & T XHR4 (P<<0.05) , i FCR K T-%F
MR (P<<0.05) o ZF L Frik, 6 Bk 2F /4T 18 (BS04
BS49 .BS66 .BS74 . BA04 1 BA12) LA K 5 #% FLER
(LLO1.LLO5,L1L09 . LL13 F1 LL22) & F AL # T K
2R P A

®3 FARERREAOBHHREERE FEEKE ARNELE

Table 3 The percentage weight gain, specific growth rate ,and feed conversion ratio of largemouth

bass after feeding with Bacillus

HEFrIndex  XF & Control BS04 BS49 BS58 BS66 BS74 BAO4 BA12
PWG/% 69.2343.88a  85.817.5b  99.06+0.55b  73.964-2.84a  88.4743.99b 85.44+2.73b 84.2843.23b 90.814-3.05b
SGR/(d/%)  1.7540.08a  2.060.14b  2.334-0.06b 1.854:0.05a 2.11£0.07b  2.064-0.05b  2.0440.06b  2.1540.05b
FCR 0.8740.05a  0.70£0.02b  0.59+0.02b  0.810.02a 0.684-0.02b  0.70£0.02b  0.7140.03b  0.664-0.02b

L R RE G F AR R R 2273 3 . FF. Note: Different letters after the same data indicate significant differences. The same as be-

low.
x4 IABERREAOBEFNREIEKE FEERE ARELE
Table 4 The percentage weight gain, specific growth rate ,and feed conversion ratio of largemouth
bass after feeding with Lactobacillus
&7 Index %t i Control Efa01 LLO1 LLO5 LLO09 LL13 LL22

PWG/% 69.23+3.88a 81.1747.33a 95.23+6.61b 88.375.56b 88.00+4.39b 82.1946.45b 90.7946.94b
SGR/(d/%) 1.7540.08a 1.98+0.13a 2.23+0.11b 2.1140.10b 2.102£0.08b 2.00£0.12b 2.150.12b
FCR 0.87+0.05a 0.7440.06a 0.63=£0.04b 0.6840.04b 0.68=£0.03b 0.7340.06b 0.66=£0.05b
27 ERFAMEMIBERAOERSRRAEML MU b 4 Fh 2k N 59 Rk B3 B (P<
ERREFRIEER 0.05) o BLAk, A a6 21 19 NG AE N Sk ' v IEN-y il

TEFERE 30 d J , BRI 3 2 f i) DGR AN Sk W, 42
BURNA F [ 3¢5 , il it RT-qPCR KL 4 F 675 4
KeIE N IFN-y IL-18 IL-8 Fl TNF-a 335K F-. 0
3t~ , 5% B4 A E , BS04 . BS49 A1 L1134 1Y

IL-1B {23k fEAR 1 W (81 3A~B, 3E~F ).

28 WBEFAFEMIABEMNERAXOERs5
LMBV &€ /1 H &0

T8 2 FRUAT b1 M 2L I TR ) A 150 30 s, FH LM
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IEN- y mRNA)AH Rk i

Relative IFN-y mRNA expression

IL-8 mRNAMHIGH ik i
Relative IL-8 mRNA expression

IFN-y mRN AR HH X ik i
Relative IFN- y mRNA expression

IL-8 mRN AR 2 ik it
Relative IL-8 mRNA expression

e

P& Bk Strain

Fig. 3

IL-1 8 mRNA HFHXS £ 58
Relative IL-1 3 mRNA expression

TNF- « mRNARIHIGH# ki
Relative TNF- « mRNA expression

IL-13 mRNA A% ik &
Relative IL-1 3 mRNA expression

TNF- o mRNAMHT £ ik &
Relative TNF- a« mRNA expression

P&k Strain
ALE:TFN-y; B,F:1L-18; C,G:1L-8; D,H: TNF-a. *{{3 5 X} AL b 22 5 0 3 5 R S X R A L 22 A 3% 0 * represents a
significant difference compared to the control group; ** represent a highly significant difference compared to the control group.

B3 FRANEMIARERREXOZRSPEEA-DMLEE~-HRERFRAER

The expression of immune factors in the spleen (A-D) and head kidney (E-H)

of largemouth bass after feeding with Bacillus and Lactobacillus

BV X R F B AT IORE . AL S5 5 K, G g
BEFK B b LMBV $t 5 25 MCP 3R A7KF . 45
SR AR 7 MR ZF AT I 6 AR LR TR 1 K 111 B
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Fig. 4 Expression of MCP gene in the spleen (A) and head kidney (B) of largemouth bass after LMBV challenge
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Fig. 5 The survival rate of largemouth bass after LMBV challenge
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Screening of intestinal probiotics and effects on host growth
performance ,immune,and LMBYV resistance in largemouth bass

JIANG Xiangyu, LU Yinuo,ZHANG Yongan, TU Jiagang

State Key Laboratory of Agricultural Microbiology/College of Fisheries
Huazhong Agricultural University, Wuhan 430070, China

Abstract To identify probiotics that promote the growth of largemouth bass and enhance their resis-
tance to largemouth bass ranavirus (LMBV ) , this study isolated Bacillus and Lactobacillus strains from the
intestines of largemouth bass. The strains were selected based on hemolysis tests, antimicrobial susceptibili-
ty tests, enzyme production, acid production experiments, as well as colonization experiments in the large-
mouth bass intestine . Finally, 5 strains of Bacillus subtilis (BS04, BS49, BS58, BS66, and BS74) , 2
strains of Bacillus amyloliquefaciens (BAO4 and BA12) , 1 strain of Enterococcus faecalis (Efa0l) , and 5
strains of Lactococcus lactis (1.1.01,1.1.05,1.1.09, L1.13, and 1.1.22) were incorporated into feed respective-
ly and administered to largemouth bass for 30 days to evaluate their effects on growth performance and re-
sistance to LMBV.The results showed that BS04, BS49, BS66,BS74,BA04,BA12,1.1.01, LLO5,1.1.09,
LIL13, and 1.1.22 significantly increased the percentage weight gain and specific growth rate of largemouth
bass, while significantly reducing their feed conversion ratio. The expression of 4 immune factors (IFN-y,
IL-13,IL-8,and TNF-a) in the spleen and head kidney of largemouth bass in the BS04, BS49, and LLLO1
groups was significantly increased. The viral load in the spleen and head kidney of each experimental group
was significantly reduced after the LMBV challenge, and the relative protection rate was higher than 20% ,
with the highest relative protection rate observed in the BS04 group at 55.1%.In conclusion , Bacillus subtil-
s BS04 isolated in this study can effectively improve the growth performance , immune response, and resis-
tance to LMBV in largemouth bass , demonstrating its potential as a feed additive.

Keywords largemouth bass; Bacillus; Lactobacillus; growth promotion; anti-LMBV

(R B HT)



