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CARLEHTLEFES R, RS

(LR K S b s e S BFgE sy, U] FiEZe 625014; 2. DU ARl K2 SR 2K 3t &, D)1 Fede
625014; 3. 10114l 2 e FBe gt ag rhucs, U1 HEZE 625014)

FEZE . IRAHI K AR I R 7 10 25 53 25 20 ARAH TR, AL Mt AR S M HTIRI0 Ti e 11 5 REAN T , 2826 AR5 AN 4 TR 16S
rDNA 7 %85 0 28K 2R AT (Bacillus) 2 ¥RIBER A (Enterococet) F1 1 M-ATEEBRFT I (Citrobacter)o 3F— % FIAR A M 7 fiif
R RRE A, 45 A R R PP ARCAN B R B 00 12 T8 A IR 13l 3 ) B B v R A R T B L B R G K A 1 2
FEURT B BT R B R R SN, ST S R (Cyprinus carpio) iAE BN TE . 45 RFW], 5 bRAN B XIREBI I 2B
HMETY By R TR A X b R 5 8 25 2 T AT R S AR AT B (P<0.01), FrAGE R AT RT3 2F FOLFF PRI XM X R B o3 25 S S
% (P>0.05), M A ER A 12 A AR BE R 50 0 25 T I BR B8 B2 (P<0.01). WFFTIIE R, 10 5 A4 S Bk 1 %o S 1T i 85 9 1) 85 236
i TR IR SEIEAT I, T HAS RIS K A 2R BN B ) e e 22 7. TR EDKF42,2009,16 (3): 427-433]

K4 FRl T 005 BERMER; RAh
FE52£5: 941 CRRFRIRAD: A

WEE o 5 B AR K SR VG K T Ak 2Y
Wiy o FH 3 R AR K AR TS G ], PRl 0, 2B 23R E H
£ 52 BIE AL, R 2 2E PR K ™ SR ) g A
SRR, 25 4 B (Probiotics) S48 K B T-15 £ 4
AN, RERACE R i 5 R PR 0 R BT A,
s TR A A E RO R ERR A B
WFFEIF At R v, BRAR (9 0 358 0 o B 8, L e A
FEALHE: FEPUR IR S SR I AR e g
FH L7 s R S8 107 25 ), e B2 25
(58 5 E BN TUAR 2 2 B IFIE I — A T
PRBE TS0 b T i 2 25 2B B R PV FH R AT,
S 3 A A TR R B 1) T BAE AR Laurent 2 AN
o A PRI B 1373 D5 PR o AR A ML T R 7 i 1 i
M2 - 5590 I B 5 G RV o Gareia 55 11056
WA 52, LR FT T (Lactobacillus) K1TE K S BE % F1%
BITE (Vibrio alginolyticus). W& 7K < 5L & (Aeromonas

im B HA: 2008-10-12; f&1T HEH: 2008-12-09.

X EHRES: 1005-8737- (2009) 03-0427-07

hydrophila) 5 4+ 7 Bt 57 55 T BT, RN X 2
AT TR T 1 7 32 = 2% A TR R 1) 7 Tl 0 P i A B
XA BRSO A 30 K DA 25 A T i
BRI FEARAE . AT A AR IS B RE AN A
50, NS 3 e SRR KA 53 B 0 1k 1 AMIR 2 AT TR
(Bacillus) V) X858 (Cyprinus carpio) WiE | FE 20w i ER
(Enterococci) FIFFIEFRFT TR (Citrobacter), HbAsE SR F[7]
IRAM B SRR R RS RE I 25 5, B OBl A
A B RTF R I SR AR AR AR kL

1 5 TE

1.1 #47t

L1 Bk RSB AH-1. AH-2 fR U)K
KPR RS 2 HI , K CVCC2060 18 F
P 24 i W AR BT T AR 0, AT I ATCC25922
P U b A B e A S s AT, AR Rk

EEWA : #E KA MATET B & el (IRT0555); DU 44 #0Z iy HZEREIH (07ZA065) .
EE Y B4 (1961-), 3wz, EENFKA: S ES2A 05T . E-mail: zend@sicau.edu.cn
BIEE . T, 2082, 1S, E BT K A S0 . E-mail: kywang@sicau.edu.cn
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112 FE{UR.ZHHE  CO, 15554 (Thermo Forma
Series I1); PCR{X (BIO-RAD Laboratories, Inc, 3¢ [E);
FI2107P WARTN KRR (FUZAZALERT); 96 FLAH L
BRI (SR R 25 SR RN |D; R R AR iC )
v -PP-ATP W b 5 Tl f B A= 9 T AR AN |5 28 i
PBS FIHEPES It T* SIGMA 2 7 ; Taq i 45 W F K %
FAAEY TRARAF; 5190 LiEE TAY TR
FARMRS AR A E G B oAl F HL2y 5 R 7 530
4l
1.2 Ak
121 BEHRBIS B AL S IHOU )l KA
PRIGFEHUIICTE 7K e B T P 25 e )1 4k
Ml KA B AR A8 S B Z AR AR KA A T IR RR Y 43
B, S MO 91, 43 I HTE SR 3R F-A R EC 35
FRHEIT B S O TR A IR AT o A K T, PR T
PR, Lo Al S R AR A IR 1% L]
PEFPRAR B 375,37 CHEIR KT 75 24 h (A ERTE TE CO,
BRI TR RE S, A 30% HH, =70 CL-AF o
122 FEHURI I PRECERAT R R AT R R
HVE T RN ,37 CH 5524 h; R T
ECHi 3R 5L 5 B CO, B IR h 557 12 hy HMIE /K<
BRI AR T E SRR, 37 CHigR 2 ~4 h,
P HRE R 10° ~ 10° efu/mL

Z: 25 SCHR[10], SR FH AU Z AR I 5 73 25 TR T
3 iR R RS O FH o BRIV flcaet A 25 BB A 4 R 5
FRUL3 pL, SRR AR B 7 5 I, 37 CHESR 24
ho KBRS 10° ~ 10° cfu/mL R K < A
FRIGFF R 53 9F 1% LEBIEERD T 50 “CEFR R (B
0.5% ~ 0.7% 3h8), IR S I8 mL 2 FRTF 40N
BT R RS IRRER 5,37 CHF3EF% 24 h, il sk
TR AR, BRI N ER 2RO,
123 TPRIE Jr BRI IR 24 h 5 FH o AR B
ERIK PR3, SR I TE B — 7 VR B 1 R B, 43 3 EP
B LA 85 C/KIE s 43 B AL FR 20 min F110 min, [F]
ISR T BRI XS R . FRAN 10 F5 i e fe
PEATIG A, TR0 A 45 S LA AR A

A7 % = Ab B 20 4F mL 375 B 20/ 5% B4 4 mL G
W x 100%

124 BEHRMSTFEE KHRE URRFIINAE
) 5 92 4 AT 8 G2 (3 1A DNA, SR J5 PCR ™ 44 41 1
16S rDNA, PCR W AKZ : 10 x buffer 5 uL, dANTP (10
mmol/uL) 4 pL, - FF5 14 (20 pmol/mL) 45 1 ulL, Tag
fiti 0.25 uL, DNA #5472 uL, ddH,0 36.75 uL. W 4%
2 94 CHIAEM: 4 min, 94 CAE:30 5,55 CEME30 s,
72 CHE A2 min, 30 & PR, 52 J5 72 °C ZE A1 10 min.
51 9 ¥ 51): Bact1492r: gt tac ctt gt acg act t, Bact8f:
aga gtt tga tee tgg ctc ago PCR =% A TAEY T
FREBAR MR S5 A B2 w1 , 02 Chromas 2 8457
G iHAT G, AR )T 51 7E GenBank (http: //www.
ncbi.nlm.nih.gov/BLAST/) 4 it A 7 L Xt 43, =
ARG R I A TR =k e e

125 SEEAFRHAEARNGIE SR, DI
W AT R, 2 18 Ouwehand 25 1) J7 ™,
FH 2 0.01% W1 E 1Y PBS b Ji 38 PN 3R 1T, S8 I 128
RN R R IO R A B R RS, i
# %10 mmol/L pH 7.4 % HH buffer 7,13 000 r/min
B0 10 min, 25 5% 20 0 R0 4 2R, B T SRR
R, JF IR BT i VR FEAE 1.0 mg/mL /A2 A7, 53 2%
J& =70 CLRA7 o

1.2.6  RSMFEMERTE" K y-PP-ATPHEIR 1 pnCi/ml
TR ANFEN A0 B 5 350,37 “CHE 3£ 24 hJF 4 000 1/min
24,0 10 min, B 5 I AR5 I PBS UERIIA 2~ 31K,
o IR 2T PBS H, R R AR B 2.5 % 10° ~ 5 % 10°
cfu/mL,4 CIREFEH .

BRI ARG , 75 96 FLAT M 15 354k ol A
100 pl/ L, 4 COKFERE 20 he 11200 ~ 250
ul HH buffer 5 & #1155 96 FLAR, bR Z5 A [ 5 O ZH 1 2R
Ho SRIGEALINA 100 pl v -"P-ATPFRiCHE ,37 °C
K557 1 hJ5 FHHH buffer 52 #0E 2 ~ 3 UK, Br AR 2T
PN . )5 A 200 ~ 250 pL 7 1% SDS—0.1 mol/L
NaOH 1) 2L, B ORIV R R A AT . 60 “C 40
1 h 5 R B AR 2 2 A B C 4 A S mL7E
TR K B DA MR 5 v FH FJ-2107 P VBRI IR0 SRS
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DTSR TSR RERA8, XFRRZH A 100 pLbRic
TR HHRRAC T, RN A ER

CPM (X2 3) =CPM,/CPM, x 100%

=, CPM,— 2 B [ 2 19 4 B St 3t 2
CPM,—5F FEZH A B i S 15
1.3 HiEsH

K HISPSS 11.5 X B ds #4793 #r , 45 R R A1 724
{8+ bR 20 R .
2 GHR5SW

21 EHHRHSE

FLAM BT 20 BRANTE , MR 4fE TR R I T SRR AIE B2 2B
FA LRSI, S A AN B 4 T (36 8
J5O "I M H: ZEFRT I 10 Bk, I ER T 6 bk, 222
FCBAPERT R 4 k. Hodr, CM2. CI1, C3. 22 %5 4 bR 2440
¥, WPL, WP2, WP3 25 32 fIFT i, GL1 FIGL2
SE2MRZERAT R, WL AR 343 B DU 1 ARl K22 2

ARG KT IR FE RIS KA gk i 1
PSRN ) 1 4R R 27 B T AR 25 S e 28 7K AR 7K
1A H2% FCRAPEFFTE D1, D2, D3, D4 %5 4 R Az R
E1,E2.E3, L1, L2, L3456 B4 E TR Al K42
AR K 7 SR g R 1
22 IMREERENER

a5 PR 8 kB, ZF AT M2, WPLL
WP3. C3. Z2 %W /K NP AHL . AH2 FR 7T
ATCC25922, CVCC2060 #B EA 55/ GR 1), H
Hr, CM2, WPL, C3. Z2 X% J5 s S B A s L
LTS "o MAh, RV T 5758 i e K AR 1) 241
FFEE CM2., C3. 72, WPL, WP3 (s /e s T
UGN TE 4 HOFF I GL1, GL2 (P<0.05), MeAh, 43
B [ i T 114 I BR DA OGS 4 A T TR $4 LA R ) 4
VB o o325 AR S TR A il AN
sICHRIVE

®1 SBERFIMEER

Tab.1 Inhibition diameter of isolated bacteria to pathogens in vitro

n=3:x*tSE; mm

[EsE7S FEK SR AHL FEIK AP AH2 KGR ATCC25922 KIGFEE CVCC2060
Strain A. hydrophila AH1 A. hydrophila AH2 E. coli ATCC25922 E. coli CVCC2060
CM2 147 +0.7" 17.6 +6.5" 163+1.6° 13.9+0.6°
WP1 14.6+0.4" 188+2.2" 124+1.6" 136+ 1.6°
WP2 114208 0.00° 0.00° 0.00°
WP3 53+92" 94+0.7" 8.9+0.9b 7.8+03"
GL1 0.00° 71+1.6" 0.00" 0.00"
GL2 0.00° 0.00" 6.0+5.1" 0.00"
cn 0.00" 0.00" 0.00" 0.00"
WLI 0.00" 0.0000" 0.00" 132+0.2°
C3 185+ 1.5° 99+8.6" 143+0.1" 15.7+0.9"
72 123+0.6" 239+0.5° 292+0.7" 16.0 2.5
D1 0.00° 0.00° 0.00°" 0.00"
D2 0.00" 0.00° 0.00°" 0.00"
D3 0.00" 0.00° 0.00°" 0.00"
D4 0.00" 0.00° 0.00° 0.00"
El 150+02° 7.1+03" 87+02" 7.7+02"
E2 19.4+0.8" 10.0+0.5" 13.0+£04" 11.1+04"
E3 187+1.0° 93+0.7" 11.9+0.5" 82+02"
L1 13.8+£0.3" 10.5+0.4" 8.1+0.1" 104+0.1"
12 19409 13.6+0.4" 11.403" 162+0.3"
L3 11.6£04" 92+04" 72+03" 9.0+0.2"

T RP RS A F AR Ry R 2253 3 (P < 0.05).

Note: In the same column, values with different superscripts mean significant difference (P < 0.05).
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23 MPIKIEER

BB X 50075 B P 5 B 0 45 2R v O S 0 P
i A58 1Y) 6 A TR R L PR 22 G B M AT B D2 AS0%F
HE HEATTR PG . e 2 HY 4 RRZFEAOFT RE 0 Buak
PRI — € 1 32 e 7, Horb C3 F1 22 X6 ey R it

2
=

fiE 77 0 35 1 T HAIES T Pk (P<0.05), 31X 5 REAY
FREA —E K R (PR AL RS [R1 38 e
B TR 35 0 B SRR ST RIS o AT 29
FFE, W7 TE 43 B D2, E2 R 1L2 7 85 CAMHE LA
ST X S MEAR A —E KR

R SBEAERALEENFEER

Tab. 2 Survival rate of isolate bacteria after heat treatment n=3:xLTSE; %

LS ARFHLL 1 (85 °C 10 min) AbFRZE 2 (85 °C 20 min)
Strain Treatment 1 Treatment 2
CM2 4431 £2.15° 34.82 £2.03°
WP1 45.63£3.11° 2459 £2.76"

c3 63.58 = 1.98" 59.57+2.53"

72 62.94 +3.43" 48.12+4.12"

D2 0 0

E2 0 0

12 0 0

T R AR BT BR 2253 035 (P < 0.05).

Note: In the same column, values with different superscripts mean significant difference (P<0.05).

24 BEHRMEBEEESER

ZEA B AR IS DS T A I A5 R, B 22
C3.E2. D2 A L2 %5 5 BRI T /01480 4R AR 3,
F 4 16S tDNA I JF 45 5%, 7F GenBank 3048 5 rh b4 7
FEXS 3T 2R B, 22 A R AT IR, C3 /N 24

FFHA, B2 A IAERTE B 2R, D2 0 2% [CFP I R AT
Wo L2 58 5 22 IR A i ER R 20
WAL RN 93% , IZ B A AT BE R A, H7
HIE 22 3] GenBank H1, B 545 EU661816.

x3 HEMHEEESR

Tab.3 Genus identification of bacteria

[ES B BRI FPHIE /bp GenBank $H8 2 Hh e A ) B 44 B B ARLINE 1%
Strain Source Sequence size Closest relatives found in GenBank Access number Similarity
72 FREFK A 1459 Bacillus subtilis strain Pab02 EU346662.1 97
C3 FERIK A 1452 Bacillus pumilus isolate strain KER EF055450.1 96
L2 fififiz 1 1459 Enterococcus sp. 4 AY946282.1 93
E2 fiffi7 18 1459 Enterococcus faecium strain IDCC 2103 EU003447.1 98
D2 7 1E 1444 Citrobacter freundii strain DSM30039 AJ233408.1 97

25 HEMFHAEONRMER

ARSI T FH ) 2 A T o BR R A R AT A
2y -P-ATPHRICST , 73 BITEARS N BB H i Rk
B, MERTLUE 1,50 A0 24 RE 2 I 2 i 11 i
BV, o BR VT 10 AF X 285 R0 e A0 0 3 b o T 2R AT
PR FIFPAS IR T B (P<0.01), PR R AT BT LU 25 AT B 1Y)
AU BT, (R 22 S AN B35 (P>0.05), 17 B B B

L2 A AT 266 B AR b 2 2 v T 3K T B2 (P<0.01),
ot B e 5114 P R o X R i AR P 28 B R s 1 S DR
() ZEFLAT B, AELR: N R0 s i i 3k o 7 R R e 0 1
T AEAE 22 50 SO PP IERRAT B R U5 T iz 3
RS 0 T Bk T (P<0.01), iX ] REE
EATEBR B R R BB A 22 F A — e
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16+
b 14+ i

—_ =

HEXS B 2/%
Adhesion percent age

72 C3 L2

E2 D2
BB T R

Strains of adhesion test

P ARG R AR 1 AR R
Fig. 1 Relative adhesion of bacteria to immobilized carp

intestinal mucus

3 itig

XiF 4 AR R R AL IR SR ORISR A
PITE SZ 1, DA S P s e E R R i %k
BRIV R bR . (RN O i ER a2,
J5 38 pH {ELHE 7 6.2 ~ 7.0, R, AR S5 HR F RS-
FEPTRLE A GG AN AR ORI TRHE bR 2542 1A
AR BRI , DU X 5 B FH AR AP e T 41
YERT, AT LA 5 25 A2 TR 1Y 3 4 77, SR BIAE 15 1 18 Al
M ERY . TEMSMEDTRT T, 2 BESCR R FDBUZ AR
VE TR T SRR AR B " A 25 24
RV IR AL D T 7K S R B o4 4 AR
AT BR S . ZEmTHI A Bk A Fidy
TR IR 8 AT A (R 25 RN T VR B I
HTA X TR R 5 B R R VR BT AT
SRVE ML TR F TS B2 9 . 2R AL ERT BE R /K
S R S A e A A e s e g
e RGO F1, AT IS N LL B P e e R A
HUBRSEE IR IR AR IS FR MR Al . Bk
T NS B Wit iE R A
i 08 AR LRI I A S A IR, e
SERAF A A ER A AT RERHALS, Rtk — 24 o 2
A TRAE K P FRAE A o PO, BAT B

Ouwehand 25" 75 14 41 6 32 36 v 5% JH °H-Tdr
XA TR AT BRI, IS T B A I AR . (H 2

PH-Tdr Ao} {5 RS A 14 58 6050 FE SR 455, I A — 67
FEF R T HABBIBR IO, I 48 2R S AR
PRICANTE ™, HB—SC % R A v -PP-ATP R
BRI T 85 P C O AR 0 K LA 7R 2 B 85
VER. VR0 B A0 T I LRR B IT 2, A o5 &
o5 400 AT ER ) 39 25 A, DR 0 A 2 R
i,y -P-ATP REA RCHLE A4, AT 35 B FR T Y
Hi™, ARSZERH v -2P-ATPARICANE LK iksh
FeW v -PP-ATP AN 2x .35 (P>0.05) 5 A 20 1 1) A= K
CBHE AR ),

T S HE RS A N A T A RO VR P, 25
T 7E M P R — S B, AT Ik IR Ry 3
AT Wi T HER . PRI, 25 2 RO B S )
B 3R A Bl S A O e A PR AT o 3D
1) i TS PR 9 T R I 0 P 55 T B 4 M
SN A — 2B BRI T W 1 20 23 WA
— RS R R, T R AE AT AR
WEEHPA T b R 0 M TR 2 A T LA 3 A B R 2
B Y B S B R R T AR TS 4 i - Bz
AN DRI, IR 9 AR 22 Sh LR R 45—
3R B A 2 A AN B R R BR
B, RSB R I, 2528 oW B BA
—SERBERRE T, I RE 508 S A AR T, LK ED
Hil I o g 2 R A R R, AT o B B 0 2%
e RS rh RS R B T
I, (L2 £ N 3R T 140 R o 0 2 o 35 M 25 T
FFEERRFT B (P<0.01), [F)isf Ik i (AR B R b
2 Ml = T SR IR ZE AT R (P<0.01), UERH 3 25 A il
Fi T £ g B R M 1 286 14 A ) e L
FPAEERRAT 1415 B RE RS 10 2 FRT R . IR
SR AR O b IO 25 T S-UR AN L 15 Casini 25229 45 51
— 3, HRHERE L2 FUE2 (YRR B i 24 S e
(P<O.01), T I 40 B (O BR IR P LA BT RR A S 38
A P Y AN B R B e A — Y,
ARSI AR 3 AR IEAS TS e
T AT P2 8 T SR MR YR A 2 FUAT B C3 AN
22 T AE M 2 M A T R BR T, Ul I A IR 4 R
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Fl6t:

i AR P S L, 7 i 2 B R R B e R 25 8
i ORI RSN IR B, IR TR AT 20k
P RERS I IR e A, A5 2 FUPE . AR AT
TR A 2R P ESO TR, 7 A R AR 1 AN DA TR L A
A DROCHRARE F F BUKE B 2 AT
UEPAFTARTRAT B (A R 5 Sl 2 M IR T AR R

A AN R BB LT I R E A8
Wt DA I R AT LT T RO T
B 5 SR 2R PR WA DR SR RO BTSSP A R T AL
20 e i AR AR TR SR B R, A S A R R
AR PR FH . Casing 45 U3 3IF I 40 34 1 28 B T
AE-S 1 A 2 R A G ARBTTEH S HRAR
BRI R A PR 715 -5 B I A 6 TR SR R R A K,
NIRRT 52 A=A AR, R L SR A A 15
2T

4 Lig

ABIFTE R AR S 28 S 9 R L 45 A T
102 PP AR AN B TR BRI 7 25 SN R TR 4 241
R B 7 0 TR AR R BTG P, 2 ik AR A
FEPUSR, 0 e 1 S RREE AT A TR . 25 RS, W) PR Y
JER A AT AT T S S IR A 2R FAT TR AT RE A R
I L 2 2R VR P, O EL A ) R T 28 A 30
M T S IR PR 2 AT B AR DT BRI AT - S
2 JRAT TR AR R B A 22 e A W 35 e W i 2
B R AT R

Sk

[1] Laurent V, Geert R, Patrick S, et al. Probiotic bacteria as biological
control agents in aquaculture [J]. Microbiol Mol Biol R, 2000, 64 ( 4):
655-671.

[2] Trianto A, Austin B.Use of dead probiotic cells to control furunculosis in
rainbow trout, Oncorhynchus mykiss (Walbaum) [J]. J Fish Dis, 2003,
26: 59-62.

[3] Balc @ zar J L, Blas I de, Ruiz-Zarzuela I, et al. Review: the role of
probiotics in aquaculture [J1. Vet Microbiol, 2006, 114: 173-186.

(4] AR g 3 IMD. e (o Tl e, 2004 37-39.

[SIHEAR, SRR A Biouk . 45 AL TR 7K 7™ S Wil N R B AIL R B 5

PRI KPR, 2005, 24 (11): 53-54.

[6] Garcia T, Otio K, Kjelleberg S, et al. Growth of Vibrio anguillarum
in salmon intestinal mucus [J]. Appl Environ Microbiol, 1997, 63:
1 034-1 039.

[71 Krovacek K, Faris A, Ahne W, et al. Adhesion of Aeromonas
hydrophila and Vibrio anguillarum to fish cells and to mucuscoated
glass slides [J1. FEMS Microbiol Lett, 1987, 42: 85-89.

[8] MR &2 P AU T AT 2T, A PRGN v P 25 A4 290 1 ) e A
Y 1L ARAE2EHR, 2007, 31(4): 453-459.

(9] 25tk FiFR e T IM]. K TR MR EEOR TR, 1991,

[10] Chabrillon M, Rico R M, Balebona M C, et al. Adhension to sole,
Solea senegalensis Kaup, mucus of microorganisms isolated from
farmed fish, and their interaction with Photobacterium damselae
subsp.piscicida [J1. J Fish Dis, 2005, 28: 229-237.

(1] E R 252 512 A N RIEFIE 28, 38 IMI. Jbat.: b3 T
b H R, 2000 B35 98.

[12] Ouwehand A C, Kirjavainen M M, GroK N, et al. Adhesion of
probiotic micro-organisms to intestinal mucus [J]. Intern Dairy J,
1999, 9: 623-630.

[13] Buchanan R E, Gibbons N E. Bergey’ s manual of determinative
bacteriology: Eighth edition [M]. Baltimore: The Williams & Wilkins
Company, 1974: 729-758.

(141 PR, 2278 30, SEAR R, 55 . S E W IRIAE K™ 378 vh g e
FE1IL KPR, 2004,23 (3): 21-25.

(151 gk s, ZEMY  ZR 255 | 2 FUAT 1R T 700 26 K 7 R A 1 o IR
[J1. 7R}, 2006,30 (9): 88-91.

(161 X1 sE 3, ff WA . i 25 AT B B SRR LA A ZE (1. ARDEE Tl
2000,21(6): 24-25.

(17] 24 . sk Ta 328 5 488 Bt e 0. I RS 404435, 2006, 24(3):
228-230.

(18] FH ARG, 35— € AR B2 . AWKl By v B 7L M B 7 RO ¢
(1. B ia R S 2 BB 24, 2005, 18 (4): 205-206.

(191 LR, FARER, Z5/038, 55 | B2 L3y vh— RS BRI I 3R 4 o
R SRS D). Al TRR2441,2007,23 (1): 264-267.

(201 w54, o DA . FUAT B SUBCAT B RIR B T BT B o Bl A/
R FIRFFE . ROV R, 2004, 37 (4): 609-613.

(211 #B—3C, JASCE, 22 . F ] v ="P-ATP . CrfIF 58 85 I C
X I P 200 CD44 235 K P B R R i s e L. RI 47 3R
2006, 19(3): 156-160.

[22] PEF . SRS ML AEsT . 40 e, 2000: 75-76.

[23] Meng Q, Kerley M S, Russel T J, et al. Lectin-like activity of

Escherichia coli K88, Salmonella choleraesuis, and Bifidobacteria



3401 RE AR A « IR A R0 0 3 TR A X L i R R PSS N R R 433

pseudolongum of porcine gastrointestinal origin [J]. ] Anim Sei, 1998,
76: 551-556.

[24] Walker R I, Owen R L. Intestinal barriers to bactetria and their toxins
[J. Ann Rev Med, 1990, 41: 393-400.

[25] Bojana B, Matijaxic, Mojca N, et al. Ability of Lactobacillus gasseri
K7 to inhibit Escherichia coli adhesion in vitro on caco-2 cells and
exvivo on pigs’ jejunal tissue [J]. Intern J Food Microbiol, 2006, 107:
92-96.

[26] Niall G V, Winston D L, Horst K. In vitro growth characteristics of
five candidate aquaculture probiotics and two fish pathogens grown in
fish intestinal mucus [J]. Microbiol Lett, 2004, 231: 145-152.

[27] Zarate G, Nader-Macias M E. Influence of probiotic vaginal

lactobacilli on in vitro adhesion of urogenital pathogens to vaginal
epithelial cells [J]. Lett Appl Microbiol, 2006, 42: 174-180.

[28] Casini L. Interference of the humoral immune response against
resident and nonresident intestinal commensal strains in weaning
pigslJ]. Livest Sci, 2007, 108: 226-228.

[20] A . 25 A B ML L5 PP T Hi R, 2003: 68-74.

(301 A7 FiHE, (AT, fi R, 5 . FLERER N VD B0 B RS IR
71, S 24K, 2003, 39 (10): 38-39.

(311 PR I A, W e 20, 45 . £ BN 1 CRA T AR AT R JEL 1)
SrESRE L HEKRA, 2005, 12(2): 197-199.

(321 D, e 8. A R T AL T R T 1 LA PR RSB T B
RIS L hEOlARE, 2002, 35: 11191 124,

Screening of carp probiotic bacteria and adhesion to carp foregut mucus in
vitro

ZENG Dong', WANG Yi-ping"?, NI Xue-gin', WANG Kai-yu’ , WU Meng'

(1.Animal Microecology Research Center in Veterinary College , Sichuan Agricultural University, Yaan 625014, China; 2.Aquaculture
Department in College of Animal Science and Technology, Sichuan Agricultural University, Yaan 625014, China; 3.The Fish Disease
Research Center, Sichuan Agricultural University, Yaan 625014, China)

Abstract: Twenty bacteria strains were isolated from the cultivation pool, aquarium and gut of healthy carps. Five
strains were selected by inhibition to pathogens in vitro and heat treatment and identified as Bacillus, Enterococct and
Citrobacter. To establish an efficacious screening method of carp probiotics, immobilized mucosal model was used in
vitro, combined with the isotope 2p tracing method, the adhesion characteristics of Enterococci, Citrobacter isolated
from carp intestine and Bacillus isolated from mud to the carp foregut mucus were investigated after adhesion treatment
in vitro. Results showed that all of the bacteria had the ability to adhere to carp foregut mucus immobilized on the cell
culture plates. The relative adhesion population of Enterococci was higher than that of Bacillus and Citrobacter (P<0.01),
the adhesion percent of Citrobacter and Bacillus differed without notable effect (P>0.05), the relative adhesion
population of Enterococci 1.2 was higher than that of Enterococci E2 (P<0.01). These results prove that the adhesion
rate of homologous Enterococci is higher than that of heterogenous Bacillus, and the adhesion abilities of Enterococci are
different because of their genus and species. [Journal of Fishery Sciences of China,2009,16 (3): 427-433]
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