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(1. 316004; 2. 315400)
20 , , (27.42%1.3) pH 7.1
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(1) , ; (2)
, 2h  48h; (3)
3.3 10° CFU/g, (1.2—8.8)x 10°CFU/g
ZHYYZ-1, , )
S912
(Trionyx sinensis) ( , 2005; , 2007)
, , 2009 7—8
ZHYYZ-1
’ 1
(Aeromonas hydrophila) 1.1
, , 111
, 20 (Trionyx
, sinensis) ,
15 ( , 2003) , Imx2mx1.2m ,
( , 2009) ( , 2004; ( 4.56+0.880), 5—7d
, 2005; , 2007) (
, 1997) ( , 1999; 1.1.2 (Aeromonas hydro-
, 1999) ( , 1998; , 1998) phila), ZHYYZ-1(GenBank
* ,2007C10025 , E-mail: wzz_1225@163.com
: 2009-09-22, : 2010-02-10
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GU563992), ( , 1989),
, 30
24h (0.85% NaCl) op o O1x(48NLCqxV).
, W ’
1.1.3 48h , o = O.lx(ZhI_CsoxV)
(27.4+1.3) ,pH7.1, NY 5051-2001 W
( , ,SD  (CFU/g) SD (CFUI/g)
2001) , 48hLC5o(CFU/ml)
1.2 2hICso(CFU/mI) 48h
, ZHYYZ-1 ( 2h , V(ml)
) (0.1ml) , W
( 96h 5
, 1.0><10° CFU/mI) (
96h, 2.1
48h) 40min =1.0x10% CFU/mI
(0.85% NaCl) , :
, 60cm><80cm><60cm ) ) )
( 20L), 6 , ; 1h :
10 ( 3 1.0x10" CFU/mI
) ; 2h
3 , 1.0x10° CFU/ml
: 0.5h 1h 2h 4h : 80%,
8h 16h 24h 48h, 1 , 1.0x10° CFU/mI
), 100%, , ,
: =1.0x10® CFU/mI
W(g), 75% , , =1.0x10’
, , 3 , CFU/mlI :7h
10ml, =1.0x10® CFU/ml ,
M(CFU), , ,
m = M/W ) :
1.3 , 1—2min ,
) , 30min
, SPSS17.0 , 17h :28h
, 1.0x10" CFU/mI
, , , 48h
R (P<0.01 ) F (P<0.05  70%, 53h ,

2h 48h

=1.0x10° CFU/mI
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2.2 ZHYYZ-1 %2 RREHAELERETRRITE TR HIEE
1 Tab.2 Occurrence times of different cumulative mortalities on
! s juvenile T. sinensis by experimental bacteria
2h , 1.0x10 (min)
CFU/ml ' (CFU/ml) 20% 40% 60% 80% 100%
=1.0x10° CFU/mI 1.0x10° 420 480 482 520 640
; : , 1.0x10° 767 800 947 984 1005
; 1.0x10’ 1680 2040 2298 3150 —
i 1.0x10° — — — — —
23 ZHYYZ-1 24 ZHYYZ-1
2 )
48h —1.0x10° 3 4 , =1.0%<10°
CFU/mI , =10  CFU/MmI
1.0x10° CFU/mI 8h
. 6.5x10° CFU/g , 10h ,
4.6x10° CFU/qg : 1.0x10® CFU/mI
, 12h
, 16h ,
F1 T E B RE Rt I R B R E by TR 1) 1.8x10° CFU/g  ; 1.0x107 CFU/mI
Tab.1 Occurrence times of different cumulative clinical infec- 16h 4.6x10°—2.2x10° CFU/g
tion rates on juvenile T. sinensis by experimental bacteria ’ '
(min) ! + 28h !
1.6x10° CFU/g , 48h 70%,

(CFU/ml) 20% 40% 60% 80% 100%

1.0=<10° 9 13 16 22 25
1.0 108 15 30 36 37 63
. 1.0x10° CFU/mI 1
1.0=<10" 36 60 61 65 71 7
i 1.0x10" CFU/ml
1.0<10 7 11 12 —
> 80 8 3 ® (1.0—1.7)x107 CFU/g
5
1.0>10 - - - - - CFU/g  (3.3—5.6)x10° CFU/g( 4),

R3 EFHBRRATHFEPEEHEANIRESEMNMNFEL

Tab.3 The sequential variation of numbers of bacteria in survival juvenile T. sinensis after injection

1.2x10° CFU/g,

.0x10® CFU/ml

(3.5—6.7)x10°

- - - 3.3x10° CFU/qg

(CFUIg)

(CFU/ml) 0.5h 1h 2h 4h 8h 16h 24h 48h
1.0x10° 6.7x10° 6.5x10° 6.5x10° 6.3x10° 7.2x10° —
1.0x10® 1.8x10° 1.8x10° 2.8x10° 3.9x10° 6.3x10° 8.0x10° —
1.0x107 1.7x10° 1.6x10° 1.8x10° 2.2x10° 1.2x10° 4.6x10* 3.5x10° 1.2x10°
1.0x10° 1.3x10° 7.8x10* 8.2x10* 9.1x10* 2.6x10* 7.6x10° 1.2x10* 8.9x10°
1.0x10° 1.1x10* 1.6x10* 2.6x10* 9.1x10* 1.3x10* 1.6x10° 7.6x10° 6.1x10°

0 0 0 0 0 0 0 0
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Tab.4 Concentrations of experimental bacteria in impending death juvenile T. sinensis after injection

() (CFU/g)
(CFU/mI) 95%
1.0=<10° 30 4.6x10°—2.5x107 (1.4+0.5) x10’ (1.0—1.7) x10’
1.0><10° 30 1.8x10°—1.1x10’ (5.1%2.3) x10° (3.5—6.7) x10°
1.0><107 24 1.6x10°—7.0x10° (4.4£1.4) x10° (3.3—5.6) x10°
3 :
(2) :
3.1 ZHYYZ-1
, ZHYYZ-1
: () ’ |
: (2) ZHYYZ-1
1.0x10° CFU/m '
, 1.0x10° CFU/mI ' '
, 1.0x107 ' ’
CFU/ml , 1.0x10’ 3 ,
CFU/mI : (1 Cristi (2004
2), WSSV
( 2008 (3) ,'
oh  48h 126min . | |
3150min (1 2), 7.8x : (1) 1.0x10" CFU/mI
10* CFU/g  1.6x10° CFU/g, , 1.0x10° CFU/ml 1.0x107 CEU/ml
16h 0.5h , ,
, 1.0x10° CFU/ml  24h ( 3 ZHYYZ- 1
, 24h 3.3x10° CFU/g
( 3@ ; , 1.0x10" CFU/ml  1.0x10® CFU/m
3.3x10° CFU/g ( 4); (5) 1.0x10° CFU/ml 0.5h 19.41
: 18.33 492 ( 3 4),
3.3
ZHYYZ-1
3.2 ZHYYZ-1 1 2 , ZHYYZ-1

ZHYYZ-1 ,

)]
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i 5 5 1
2h 48h( 1 2), , R F
0.1x(2hICqy x 0.1ml) 2hICsp = 5.5x10°
4.56g CFU/mlI, 48hLCsp = 4.0x10° CFU/mI, 1

0.1x(48hLCqg x 0.1ml)
4.569

2 1

(1.2—8.8) x10° CFU/g

x5 HEEHERWRCEMBRAXREIFERE. RENEMNHEEXAR
Tab.5 The relationships between cumulative mortality and infection rate, bacterial concentration injected, and occurrence time of ju-
venile T. sinensis

k df R? F R F
Z= 1256|gX + 4447|gt 11.457 2 13 0.803 26.440 Ro_o5(2,13) =0.608 F0_05(2112) =3.885
Z=2.175Igx + 6.465Igt 31.713 2 9 0.603 6.833 Roosee) = 0.697 Fooss = 4.256

1z , X t
> 10° CFU/ml, 1.0><10° CFU/mlI)

, 4.0x10° CFU/
, 8.8x10* CFU/g,
( , 1995)  Leung
(1995)
, ZHYYZ-1
(adhesins, Aha) (invasions)
(enterotoxins) (hemolysin, AHH)
(aerolysin, AerA) (outermembrane proteins,
OMP)
(Dorman, 1991; Mekalanos, 1992),

(Yu et al,

2005; , 2007), ZHYYZ-
1 Aha AHH AreA OMP
( , 2010)Y ,

Bt AR AP AR HAE) FORM LR
o FoE R e B, AAE 2006 KK FFEE T #E
. FEME. EXXESHERAMTHL LR TIE, ER
Hok.

, 2007.
( ), 33(3): 507—514

1) . , , 2010.

(1.0 10° CFU/mI, 1.0><10° CFU/ml) (1.0

, ) , 2008. WSSV
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, 2001. NY 5051-2001
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24(2): 192—196
, 1999.
,6(1): 117—121
, 1995.
, 2(4): 78—85
, 2004.

’ 1

, 24(4): 343—345
, 1998.

18(1): 1—4
, 2007.
, 14(5): 815—822
, 2009.
. ( ), 30(6): 75—78
, 1998.
, 17(3): 264—
266
, 1989.
, 1—157
, 2005. “e >

(Aeromonas hydrophila)



4 : ZHYYZ-1

(Trionyx sinensis) 529

, 35(6): 44—46
, 2003.
, (7): 26—27
, 1997.
, 26(1): 94—97
; ) , 2007.
(LPS) : , 26(2): 228—232
Cristi L Galindo, Amin A Fadl, Jian Sha et al, 2004. Aeromonas
hydrophila  cytotoxc  enterontoxin  activates  mito-
gen-activated protein kinases and induces apoptosis in Mur-
ine macrophages and human intestinal epithelial cells. J Biol
Chem, 279(36): 37597—37612
Dorman C J, 1991. DNA supercoiling and environmental regula-

tion of gene expression in pathogenic bacteria. Infect Immun,
59(3): 745—749

Leung K'Y, Low KW, Lan T J et al, 1995. Interaction of the fish
pathogen Aeromonas hydrophila with tilapia, Oreochromis
ureus (Steindachner), pathgocytes. J Fish Diseases, (18): 435—
477

Mekalanos J J, 1992. Environmental signals controlling expres-
sion of virulence determinants in bacteria. J Bacteriol,
174(1): 1—7

Yu H B, Zhang Y L, Lau Y L et al, 2005. Identification and
characterization of putative virulence genes and gene clus-
ters in Aeromonas hydrophila PPD134/91. Appl Environ
Microbiol, 71(8): 4469—4477

QUANTITATIVE ANALYSIS OF INFECTION AND LETHAL EFFECTS ON JUVENILE
TRIONYX SINENSIS BY INJECTING PATHOGENICENIC AEROMONAS HYDROPHILA
ZHYYZ-1

WANG Zhi-Zheng®, SHEN Tu-Yan'?, ~ZHAO Bei-Bei', RUAN Bo'!
(1. Zhejiang Ocean University, Zhoushan, 316004; 2. Fishery Technology Extension Center of Yuyao, Ningbo, 315400)

Abstract Quantitative analysis of infection and lethal effects on juvenile Trionyx sinensis was studied in the standing
water without feeding at (27.4£1.3) by injecting pathogenicenic Aeromonas hydrophila named ZHYYZ-1, which was

isolated from the same species of turtle. It was found that: (1) the bacteria strain isolated from the infected turtle was a
pathogenic, leading to abnormal excretion; (2) the infection and lethal effects were dose- and time-dependent. There were 3
types of symptoms after the injection, depending on the increases of the amount of bacterial injected: no clinical infection,
clinical infection but caused no death, clinical infection caused mass death; (3) the times when the young turtle showed
clinical infection symptoms (2h) and death (48h) had a negative correlation with the increases of the amount of bacterial
injected; (4) the lowest amount of pathogenic bacterial in impending death turtle was 3.3x10° CFU/g, and the safe range of
bacterial number in a turtle was between 1.2x10° CFU/g to 8.8x10° CFU/g.

Key words Aeromonas hydrophila ZHYYZ-1, Infection rate,

Mortality, Juvenile Trionyx sinensis



