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A WL ML B LA K R R D OR AR B A SR R HTIE T 315100)

WE: VTRNAAHEREWH RO RFRATE T-1 S0 L 28R KEESH
RO H, ERRARTREY HLERNRAAZ2TFNNN K H; KA ANRE ARBRE
HERBR AN REESTNWNANE, ZREFWIUSELIR T E AR FHAFE T-1
RO M EZLMERESHE TN, FRET R AR MEELHRZN 11200 mg/L(2.6 x
10" CFU/mL) Wtk T-1 B fe, S ME 96 h, P REYRELEK, KHATRERKIA
T W BE T IR A R E O 2 240 mg/L(5.2 x 10" CFU/mL) B E K P, SR 96 h, 30 5 &
B E K, R IR R R S T SPF 2/ B (ICR & %) | 16 800 mg/kg(3.9 x 10" CFU/
mL)FENHRETLESE AEZLIANRBREEK, EFTREREI LT, TRKENEK
T-1 A9 h A, N PRKELFEAEKRARBERN , AARBEKEFTREm , FELERR
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AR SRR 490 T A FH 1) b A 2 AL AT T ( Bacillus
licheniformis) T-1 hy #IF 58 X &, F| 1 5 & L 6l
( Carassius auratus gibelio @ x Cyprinus carpio
&) Bt 4 ( Danio rerio) F/N L ( Mus musculus)
AT 2 VR, R /NER B ( Chlorella vulgaris) |
K B 3% ( Daphnia magna ) K 32 % % 2 % 0
( Brachionus calyciflorus) #4725 1TE0 , RE 410
HAIESE 1 2 A e KO A= S PR B (52 1, Ry i b A
ZEAHFT BB R AE A 7 R A AR I TR A
(S

1 MRSk

1.1 SR

S S ERM,(15+2) g, WAL
SARE TR B TE O R B (AB R ) Il
A PR bR arR# 0F 58 B s SPE /) B (ICR i
#),(30+2) g, 98 gm0 R
TR R TE R B ROK A BB E LR =
oK Fi R R R 5t 5 AR R e Bl BT TE R
SR A X AT I
T3l /N R TR
Fr )Rk S 06 28 BN AE R 1Y

ol M A ZF A A ( Bacillus
licheniformis ) T-1 (i FR & #k T-1) ; 18 /K <50
(Aeromonas hydrophila) Ahjs16 Ff , 35 th A< S2 56 2=
i 2 I PRAT o

52 B 3K A BN W MOE R IR B R A
( b Sh AR BRAT BR A ) s BG-11 /) Bk 8%
Ik (B A WA R ) s IR (MS-
222) (_EBVA TAEY) TR B A A R ) 762 57
B H 7k 2 2% [ Z AR M GB/T 13267 91 K Ji %t ik
KA (BE LD ) SRR I o Ty k) B

T-1 Bk SIS
M T-1 725 32 % 37 °C,150 t/min k555 48 h,
A0 P B TR RO T S A R EE D 2.6 X
10" CFU/mL,8 000 r/min &.0> 15 min, 7 [ 3,
JH PBS(pH 7.4) V% 3 I, & M.
1.2 FEMNFHFEE

90 L /KJ%%5 (66 cm x41 cm x35 cm) ; L
Tt Mg TAE & (SW-CI-TF B 5 s K I i
(YXQ-LS-18SI) ; 4 {1k 4% #2 %5 ( SPX-100B-Z # ) ;
E5.0HL(TDL80-2B #Y ) ; 4k ¥ ¥ 57 4 ( THZ-92B ) ;
722 5% 5h 0y O Ot B s Ot BB 3R A ( MGC-

SNk
S

250BPY-2) ; fi##)4% (OLYMPUS SZ-X7) .
1.3 EKRT1XMEERANIESELR

FH AR 69 4 I Z: B E Z 0k K bR
i GB 11607 —89) " i {4 37 5 /K JFt .pH il %5 48
KB EOR, FE WA ERE 25 CHIFHE T d Lk,
TANET- R KT 10% , &5 AL 0,7 d WEET
RIES5% ~10% Z [H 4k Y35 7 d,7 d EET-F /)
F 5% AT LA F 52 %

Bk T-1 sbF A 4amey & An ik 5L
B8 e, 15 B/, A AE T 90 L 1y /KIEH
R RE 2R KL, B E R 3 R, 3k 315 R
i M LA AR K PR N A P X B 2 ~ 7
A, Z IR AL FAH o T-1 BRGHEAT 10 F5 76 R
HykBE R 2.6 x 10° ~2.6 x 10" CFU/mL; 45 8
AWK A Ahjsle #k, W EZ O 11.2 mg/L
(1.5 x10" CFU/mL) , ¥E 2 FHHE X IR . 52 56 i 5
FEREIZS I 24 b, fa R ] MS-222 iR 5 I T
4 0.4 mL A= 3 ER K B W R R K 2 OE H i
B I e WA A A B B S i 00, e Sk 1 ~ 8 4l
SRR SR RIET . SRS A
2% YA SR R BB U (LG, ) , 2 % A R
SEJ7 W AR T-1 AT R S 0o
1.4 EHRTAXMKHIENAESHELE

I &4 BE ok { R — AR, IR
K (20 £5) mm, f&H (0.3 £0.1) g, SLEHILE
HHRLFRH K 28 CYIFR 7 d, J2H0HT 24 h 451k
WA, % WA (] SE T RN AT T 10% , BE 4 TS
B S 5 5 0 PR IR AT DL ) I T

MM Tl L szt sr S
R 25 B g Y oK SR R AT, 36 T A
SCEAH 1S R/ A EE 3R, B A A
ERAK L ME R B X B 5 2 ~ 6 4, FR AT K B 2 ik
WAHEAT 10 5 RR R, Ok EE R 5.2 x 10° ~5.2 x
10" CFU/mL; &5 7 41 % /K B Jfl B Ahjs16
PR, 0k BE 22.4 mg/L(3.0 x 10° CFU/mL) ,{E}
FHAPEXT R BB D2 AE 1 ~7 W, S
1.2.4.8.16.24 48 72 h 196 h a1k 5 3% KT
BH, MR B 2 A ok ok B B0AE e
(LCyy) o MR RUE 2511 Ko O Ak 2 1 3 3T A
S A S AR ETERE T-1 4 BE £ 7 4
I3
1.5 ®E& T-1x/hNRMAaESHENE

S W E % 0 R KT A2 ) 2 (maximal
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tolerance dose , MTD) #1732 56, FH % S fili F M )&
M KEBFRS TZRIYIG, ELLMWE 9 d,
AR IATAT 2 Py FE T, W MTD K F 3% fiff F ok B
B A IR, — AR B 16 h Ay AN BRAIROK
W T-1 B 4 9 & W% 3.9 x 10" CFU/mL fy
TR, B DR/ BRUE B RN i 16,8 g/kg; 5
BN R 1 S HE 1 52 S 2 5, 5 2
NG L AW EY ¥ EE A B3 S35
W, AR A MEAE/ N R A 10 B ANRATEB & D —
WL T 24 h WEZ R T 0.6 mL/ L ff/h R
IEHJGHELEMERIC % 9 d Pl B RE AR, 5256 45
WG R AN R A IR 21k, ISR, 5%
(GB 15193.3 - 2003 218 sLgh ) 5k Xt T-1
BT YAEE .
1.6 Bk T-1 L@ NRBEEKWZM

Sl R B R B2 40 mL 3% 5@ /)
BREEBE, A AT 150 mL () JC B BG-11 3 2%
B =B A e R R (25 £ 1)
C, M 3 000 Ix, & KER AN THE8) 5 ~6 K, f#
PECRTE B FE 2 ~4 do AR i ER BN HE AT Al
JE K, 8 40 Kk F) 2.5 x 10° 4~/mL,
%o

Bk T-1 stE@ R EA KGR Z M
JALr A gy T A HHEE 3R
S 1ZH AR PR K, A S B MR IR 5E2 ~ 7 AL 0
T-1 H& N AF] 100 mL Joi BG-11 #2835 5% 3
Hh oEAT 10 f B, HLUKEE Ol 2.6 x 10" ~2.6 X
10°CFU/mL ;&40 M A 10 mL #J 4R BE Ky 2.5 x
10" A/mL f /N BR BE 0, 7 22 15 9% 4 d, 720,24,
48 .72 F1 96 h BURE, I i BR BT /N ER
R % E M 645 nm A4b /N BR B AY R W 0 (E
(ODyy5) o 43 3L ODg,s S W WAL AF /N BR 35 %% B
(B R AR B il , DA IS 8] Ay 4 A A 22 ] /)N BR e 1 A=
KO£k, MECH RE T-1 4 /N Bk A K Y 52 mi A2 4k
1.7 B T-1 M KEENEESEXR

REFWG R BSHEWREE" Ik
RAESEREFE T d, B R0 IR EE(20 £1) °C,pH
7.0 ~8.0, %% 2.0 mg/L, MR 3 000 Ix, 4 K
HE10 h 2247 fE IR SR 40 P G 5% o

Bk T-1 sf R AZFZ & F R LR i
SR SRR IR 3 ML B A 6 ~24 h
TR IEAT L, IR AN & T AL 75 W /N BR B

M8 AL, FHER 3K, H1HNRME
T BT B2 56 2 ~ 6 41,4 T-1 B A 3|
A 50 mL N ERBEK 04T 10 A5 76 R,
WREHR 2.6 x10° ~2.6 x 10" CFU/mL; %5 7 41 F
W58 4143 0.5 mg/L F11.2 mg/L fi4 K,Cr,0,
PRSI, A A BH 1 X6 BECZL R A I R AT % A 2
Py 5T R M . S R R S W% 1.2.4.6.8.16
24 h GG 7, LAAIEANE B Sk S O A4S
IEBESI A FE T il R WG 0L ML T8 H . SR
e = M N 7 D A N s o T W 44
7SI BB A 4 L, TR A H Ok A T-
1 % K RIE Y 24 h-ECy, o
1.8 EHT1INEREEREANIMKSEIR

ERERE RGBSR BHIE R RE
ik B = B AR /N BRI B A L B R IR
(25 1) C,J6M8 3 000 Ix, 4 KGR 12 h £47,
S J R % /N ER R VA

Ark T-1 3P 505 Bt ke &tk &% %
X B AT Oy v L A B T PR B R R4
(AN H5 417 O 9 48 HUAE Dy SE g 0 42, 6 85 R T %
WA IR 6 LA 5 SR A, B AL 3 mL, A
B0 R /NER G AR, PRk A A S 455 A B Y A ik
A6 LA B SR b, AL 10 H dE 8 NS
MR TER 6 UL, 1 4L R A NEE R BA P Xt ]
M52 ~6 4, MA T-1 WK, 17 10 5 R, H
WREM 2.6 x10° ~2.6 x 10" CFU/mL, 45 1 4k
R0 BB B X BRZE 55 T AR 8 A4 i R
0.5 mg/L #1 1.2 mg/L 1 K,Cr,O, & , 7E M
PEXTREZH 24 h 5 7R )BT W ECE LT A I
4735 A H o

Ak T-1 5P 2R REREH G0

S0 S Oy B A T bR T B

o, A 32 R I 2 M R 2.6 x 10° CFU/mL 1ok
TR R r) BR e BT, 0.5 mg/L Rl 1.2 mg/L
) K, Cr, O, 1 WA BH P X B8 K Pk 3k 4 i A 48 417
B A %S A 6 FL A B 3E IR Ak, AL 10 H
U 12 K524 48 .72 F1 96 h J5, W5 0 k4%
ZH 5 e A B0 4 B0 AR B, LA TR O A
B, A%S A BOR S B 58 S B A b, 25 1) A2
Tk .
1.9 SFitaHh

i SPSS 19. 0 K {4 X 52 56 K088 8 47 48 1 4
Br, &k A # W &R J5 2% 4y J7 i ( One-Way
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ANOVA), a = 0.05 (95% & {& X 8] ); F|
GraphPad. Prism. V 5. 03k {417 48 11 B 2 il .

2 RS0

B T-1 RERONIESE
5B BRI T M2 0 ~ 11 200 mg/L
B R BAE TS (1) IR R X R AT 3l R 2% 55 i
AR VWA R AR T-1 X 5% & MR E096 h-LC,, K F 11
200 mg/L; A4 #828 20k 3 1k 2 b o, H) E 1%
PRE T-1 X 53 B4R L 8. T 4 K < B
Ahjs16 B FHPEXT BB 4L (415 8), F ¥ B 1-F 1
75.5% Ay, U6 H S T AR 0 S0 B Al U
2.2 EHRTIMNKEIS&ESEHESHE

KELy R W AE W E y 0 ~2 240 mg/Li) % 4H
T-1 WP AE K R, R BSET: (£ 2) MAT 5

2.1

RS, B B AR T-1 X5 54 96 h-LC,, K
F 2 240 mg/L, HH#E(GB/T 13267 91 /K i ¥k
SR 7K f (BT Sy ) Stk d PR e O k) AR A,
) 7 TR R T-1 5% B 5 £ 0 H 5 2  E K R T
Ahjs16 B FHPEXT BB 4L (415 7), F ¥R T-F A&
64.4% e A7, i B B 0 0] S05 P 35 8 U
2.3 IRIEHk T-1 RATWZHE

R B R 32 70 4, B AR T-1 % /) Bk
T 4SRRI T (R 3) AR
SiE PR, A S5 2% P9 IR 20 20 5 00 B A A LG AR S B
724G, U BN BN B AR T-10 19 d5c R 32 57 K
F 16 800 mg/kg B e BF ; H % ( GB 15193.3 -
2003 2 RE RS20 ) % 32 1 1 B M A Gt AT O
SE B 2 AR T-1 XN TE#E .

1 AR T1IXNERERASESHELER
Tab.1 Acute toxicity of the strain T-1 on crucian carp
a5 Gk v e g/ . ST/ R 96 h
- (mg/L)  (CFU/mL)  ° death number T %
group . numbers .
dosage concentration 1h 2h 4h 6h 8h 24h 48h 72h 9 h mortality
Xf R 2 1 0.85% A4=HiEh K 15 0 0 0 0 0 0 0 0 0 0
control normal saline 15 0 0 0 0 0 0 0 0 0
group
15 0 0 0 0 0 0 0 0 0
8 Ah11.2 1.5x10® 15 0 0 0 0 0 3 6 8 11 75.50
15 0 0 0 0 0 4 5 8 12
15 0 0 0 0 0 2 4 7 11
SEG 2 2 0.112 2.6 x10° 15 0 0 0 0 0 0 0 0 0 0
experimental 15 0 0 0 0 0 0 0 0 0
group
15 0 0 0 0 0 0 0 0 0
3 1.12 2.6 x 10’ 15 0 0 0 0 0 0 0 0 0 0
15 0 0 0 0 0 0 0 0 0
15 0 0 0 0 0 0 0 0 0
4 11.2 2.6 x10* 15 0 0 0 0 0 0 0 0 0 0
15 0 0 0 0 0 0 0 0 0
15 0 0 0 0 0 0 0 0 0
5 112 2.6 x10° 15 0 0 0 0 0 0 0 0 0 0
15 0 0 0 0 0 0 0 0 0
15 0 0 0 0 0 0 0 0 0
6 1120 2.6 x10" 15 0 0 0 0 0 0 0 0 0 0
15 0 0 0 0 0 0 0 0 0
15 0 0 0 0 0 0 0 0 0
7 11 200 2.6 x10" 15 0 0 0 0 0 0 0 0 0 0
15 0 0 0 0 0 0 0 0 0
15 0 0 0 0 0 0 0 0 0
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2 EKT1IMNHESEIESHELER
Tab.2 Acute toxicity of the strain T-1 on zebrafish

AL il 4t/ W/ . T H/ R 96 h
- (mg/L) (CFU/mL) © death number T-%/%
group . numbers .
dosage concentration lh 2h 4h 6h 8h 24h 48h 72h 9 h mortality
Xof 2] 1 0.85% 4= LRk 15 0 0 0 0 0 0 0 0 0 0
control normal saline 15 0 0 0 0 0 0 0 0
group
15 0 0 0 0 0 0 0 0 0
7 Ah22.4 3.0 x10* 15 0 0 0 0 0 3 6 8 9 64.40
15 0 0 0 0 0 4 5 7 10
15 0 0 0 0 0 4 7 8 10
25 21 2 0.224 5.2x10° 15 0 0 0 0 0 0 0 0 0 0
experimental 15 0 0 0 0 0 0 0 0 0
group
15 0 0 0 0 0 0 0 0 0
3 2.24 5.2 %10’ 15 0 0 0 0 0 0 0 0 0 0
15 0 0 0 0 0 0 0 0 0
15 0 0 0 0 0 0 0 0 0
4 22.4 5.2 x10° 15 0 0 0 0 0 0 0 0 0 0
15 0 0 0 0 0 0 0 0 0
15 0 0 0 0 0 0 0 0 0
5 224 5.2x10° 15 0 0 0 0 0 0 0 0 0 0
15 0 0 0 0 0 0 0 0 0
15 0 0 0 0 0 0 0 0 0
6 2 240 5.2x10"° 15 0 0 0 0 0 0 0 0 0 0
15 0 0 0 0 0 0 0 0 0
15 0 0 0 0 0 0 0 0 0
3 EHKTAMNREAWMEFNE
Tab.3 MTD of the strain T-1 on mice
Filkivd W/ BT /A
9 B2 g 5 ik /A R/
S (mg/L) (CFU/mL) Hﬁﬁ]} Bt/ death number %E? ¢
group . sexuality numbers mortality
dosage concentration l1d 2d 3d 4d 5d 6d 7d 8d 9d
Hf female 10 0 0 0 0 0 0 0 0 0
1 16 800 3.9 x10" 0
i male 10 0 0 0 0 0 0 0 0 0
I female 10 0 0 0 0 0 0 0 0 0
2 16 800 3.9 x10" 0
i male 10 0 0 0 0 0 0 0 0 0
0.85% H= H£h /k M female 10 0 0 0 0 0 0 0 0 0
3 T 0
normal saline i male 10 0 0 0 0 0 0 0 0 0

2.4 BE#k T-1 3HMBRGEREKE N

30 2 0 2 AN () S 6] P A (] v BE 7 TR AR T-1 %6k
JINER BB A B R, R IR TE /N BR W) 4G A
MR A4 0F T ,24 h )5, B RE T-1 %8 82,6 x 10°
CFU/mL [ S50 2H , /)N BK 5 40 i % 52 W1 2 o 1 %k
M2 (P <0.05) ;48 h J5, & SC0 20 W i & T %) IR
(P <0.01);72 h J§,BME T-1 ¥R 2.6 x10'
CFU/mL {52 5 41, A= 9 o 10 35 v % B 4
(P <0.05) , oAty yfe B 20 v, A Eb X BE 41 52 B I 34

KB (P <0.01);96 h J5 , % S5 2H AH LT X IR
HIRKAEH I (P <0.01) (E 1),

INERBERY) ODg,s fH , 7E 24 h )5, & SE 50 2 5 %)
IR 2Z R AR (P >0.05) ;748 h )5, ik JZ
F2.6x10° 2.6 x 10* CFU/mL [ 52 5 41 5 % 18
YAt 2 F B E (P <0.05); Wk EH 2.6 x 10°
CFU/mL [ 525 2H it ik 5 T % B2H (P < 0.01) 5
72 h J5 W JE R 2.6 x 10" CFU/mL [ 52 5 41 5 %F
MR 22 5 3% (P <0.05) , oA vk B 2 v, 22 5
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1400 P/ (7 39 &
WBEHE(P<0.01), 2RI K EH;96 h 5, &k 5o
JELH SR B AR L, K 22 R B3 (P <0.01)
(P 2) 10125 9 T XN BRSE 102 4 B 2100
TE
ELTEA A PR 5 T4 4301 1 L .
ﬂ.—
~ £5 sof
é 150
< -~ control ok
<& ~2.6x 10!CFU/mL 0 Co
Siie it
+2.6% N
S 26 10°CFU/mL. WKL / (CFU/mL)
MEO 50 -+ 2.6 X 10°CFU/mL concentration
X 5 - 2.6 X 10°CFU/mL
®o 0 v , ) ) B3 AEREESKT-1 HKEFERKNZN
E: 0 24 43 72 96 Fig.3 Effect of different concentration of the strain
Hﬂ;géh T-1 on the growth of D. magna

1 FEREE® T-1 3 L@ NBRE
ERKBPZM(n=3)
wx R EFEM L (P <0.01), = RIREREH(P<0.05),
F I
Fig.1 Effect of different concentrations of the strain
T-1 on C. vulgaris growth
#% means the more significant difference (P <0.01) ; * means

the siginficant diffference. The same as the following ( P < 0.

05). The Same as the following.

e
n

e
=
oy

-~ 2.6 x 10°CFU/mL

-& control

o 3 s 2.6 X 10'CFU/mL

22 010 - 2.6 x 10°CFU/mL

e y; -+ 2.6 x 10°CFU/mL

N - 2.6 x 10°CFU/mL

%Eo *x - 2.6 % 10°CFU/mL
S
eSS
O

(=]

24 48 72 96
IS (E] / h
time
2 FEKREE® T-1 3 EENKE
oD, & ) %5 i
Fig.2 Effect of different concentrations of

the strain T-1 on C. vulgaris OD

2.5 EHT1HREENIAESHE

AN TR MR BE Y TR PR T-1 X K AU A9 A7 15 R 5 %
MRAHAH L, 2 AW (P >0.05) ; UM A 5L H
Mk i3 KRB 0.5 mg/L Al 1.2 mg/L )
K,Cr,0, 1 ff§ 24 h 7% % 4 % H 56.67% Fi
10% ,K,Cr,0, #J 24 h-EC,, & 0.5 ~ 1.2 mg/L
( 3), Ut B K,Cr,O, X K BITEA 5 19 8 1
5 AE 20 THE, B BE T-1 X KB 24 h-
EC50 K T 2.6 x 10" CFU/mL, K it 75 1% ¥ i
FAF T B RE T-1 6 K BEA: K TEAR R .

1.control; 2. 2.6 x 10> CFU/mL; 3. 2.6 x 10* CFU/mL;
4.2.6x10° CFU/mL; 5. 2.6 x 10° CFU/mL; 6. 2.6 x 10’
CFU/mL; 7. 0.5 mg/L K,Cr,0,;8. 1.2 mg/L K,Cr,0,

2.6 AR T-1NERBERHENIAUESE
Bk T-1 s Z A R ko) & F R R
24 h J5 , R 2.6 x 107 CFU/mL 5255 4 %} 32
TERE & 40 L B 48 O 4 e 8 114 5% Wi 5 6] BECZH A L
S W3 5 1 75 BH A % BE4H 0.5 mg/L K, Cr, 0,
1.2 mg/L K,Cr,O, IEW P, A0 R4t du A KA
LN B B F X4 (P <0.01), KRB
K,Cr, O, X =218 % B 4 iy 2ok 5 vk o o, i
WepE/NT 2.6 x 10° CFU/mL 9 B bk T-1 %) 22 4§
BR R R A K B L wm, BA R #FE
FH(E4) .
Atk T-1 s FF R RAEKREHRG R
24 h J5 , LR A AR 2.6 x 10° CFU/
mL SEEG A B B A KA B S ) B2 A L 25
AHJE (P >0.05),7F 48 h.72 h 96 h)5, SZ0a 4
RHERA B 5 T XA (P <0.01), 3 H]
PR T-1 T K 7E 52 12k B2 o4 AT 02 i e e i 2 K
M 0.5 mg/L K,Cr,0, i 1.2 mg/L K,Cr,0, #JFH
PEXT B2 rh e oo i AR KA B I T 0T B (P
<0.01) , AMfEH (I’ S), i K,Cr,0, %=
10 e AL A K A R A . 28 ]
LR T-1 BB E AR R AR KA
P EAEH
24 ~96 h J5,2.6 x 10° CFU/mL /& ¥ B (1)
PR T-1 B, 95 90 2 400 4 o 200 W i T X
MZH (P <0.01), PE B ok B2 T-1 T WO =2 A6 R
R B A B HER] . 7248 h F172 h
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BN
B. calyciflorus number
= O RN
150 ¢ B. calyciflorus number with eggs
*
100 1
ﬁé *k
2 50 F H‘ﬂ Aok
L0 L N’
0

ok
1 2 3 4 5 6 7 8

WPE / (CFU/mL)
concentration

4 AEREEKT1XNEREERLHR
M RIEME N (n =6)
Fig.4 Influence of different concentration of the strain
T-1 on the B. calyciflorus number and eggs
1. control; 2. 2.6 x 10° CFU/mL; 3. 2.6 x 10* CFU/mL;4.
2.6 x 10° CFU/mL; 5. 2.6 x 10° CFU/mL; 6. 2.6 x 10’
CFU/mL; 7. 0.5 mg/L K,Cr,0,;8. 1.2 mg/L K,Cr,0,
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Animal safety and ecological evaluation of Bacillus licheniformis T-1
with quorum sensing inhibitory effect

SONG Zengfu'*, CHEN Biao', GUO Jing', XU Huadong',
REN Jianfeng'®, ZHANG Qinghua'’* , DONG Yinghui*”
(1. College of Fisheries and Life Science ,Shanghai Ocean University ,Shanghai 201306, China;
2. National Pathogen Collection for Aquatic Animals,Shanghai Ocean University ,Shanghai 201306, China;
3. Key Laboratory of Exploration and Utilization of Aquatic Genetic Resources ,Shanghai Ocean University ,Ministry of
Education ,Shanghai 201306, China; 4. Zhejiang Key Laboratory of Aquatic Germplasm Resources ,
Zhejiang Wanli University ,Ningbo 315100, China)

Abstract; Quorum sensing ( QS) is a cell-cell communication system with population density. QS enables
bacteria to synchronize specific gene expression, such as luminescence, virulence, motility , sporulation and
biofilm formation. QS inhibitory effect can disrupt signal molecules of pathogens, thereby reducing its
virulence factor expression, has broad new opportunities for therapeutic or environmental application.
However, very little is known about the animal safety and ecology environment evaluation of the bacteria
with QS inhibition effect. The purpose of the present study was to investigate the animal safety and ecology
evaluation of Bacillus licheniformis T-1 with QS inhibition effect isolated by ourselves and provide a
scientific basis for its use in the future. According to the national standard ( GB) acute toxicity methods, the
animal safety test and ecology environment evaluation of the Bacillus licheniformis T-1 was conducted. We
use crucian carp,zebrafish and mice as test animal for safety evaluation,and use Chlorella vulgaris, Daphnia
magna and Brachionus calyciflorus as test objects for ecological environment evaluation. The results showed
that the crucian carp were intraperitoneally injected with the concentration of 11 200 mg/L (2.6 x 10" CFU/
mL) , zebrafish were bathed in the concentration of 2 240 mg/L (5.2 x 10" CFU/mL)and SPF mice(ICR)
were gavaged with the 16 800 mg/L (3.9 x 10" CFU/mL) concentration of B. licheniformis T-1 were all
healthy and without any diseased symptoms or dead in continuous observation 96 h. Different concentration
of B. licheniformis T-1 was non-toxic on Chlorella vulgaris ,whereas promoted them to grow. B. licheniformis
T-1 was nontoxic to the growth of Daphnia magna in continuous observation 24h. B. licheniformis T-1 was
nontoxic to the Brachionus calyciflorus growth in 24 h and could promote their growth in high
concentration. To conclude,the results in the present experiments indicated that the B. licheniformis T-1 with
the inhibitory effect of quorum sensing was nontoxic on crucian carp,zebrafish and mice,and had no adverse
effect on plankton in water ecological environment. It has the potential for probiotics in the future.
Key words; Bacillus licheniformis; acute toxicity; animal safety evaluation; ecological
environment evaluation
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