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Identification of Vibrio parahemolyticus isolated from cultured
Eriocheir sinensis and pathogenicity of its extracellular products
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(1. College of Animal Science , Zhejiang University , Hangzhou 310029, China;
2. College of Life Science, Zhejiang University , Hangzhou 310012, China)

Abstract: Three strains of bacteria were isolated from the diseased Eriocheir sinensis, which were cultured in the
ponds in Hangzhou. Morphological, physiological and biochemical characteristics of these isolates were the same
as those of Vibrio parahemolyticus, therefore, these pathogens isolated from the diseased E. sinensis were
identified as Vibrio parahemolyticus. The mortality of artificial infection was 100% , which ascertained that the
bacterial isolates were the pathogens of the E. sinensis. The pathogens were highly sensitive to streptomycin,
rifampin, kanamycin, SMZ + TMP, ciprofloxacin, norfloxacin, tetracycline, chloramphenicol, ofloxacin,
ceftazidime, ceftriaxone, nalidixic acid. The suspension was centrifuged, precipitated by (NH,),S0O,, dialysed,
concentrated and filter sterilized, and the extracellular products obtained were found to show gelatinase,
chitinase, amylase, caseinase, lipase, phospholipase activities, and to be highly toxic to E. sinensis.
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Wiy K, FEARBEEA HREARAE, "ERHNATHFBLWER KRR, 2000 5 8 AMER
BpkATENER, WEKAEY, W5 EHEELKMN, AR EFRT, BB, THE
S HETHAORKE  BEBRLEAER, ERAAMET  AFREBYERTERKHRK. BIHRE,
RREAKRBEK BENLEY. ZREEREEREHRET, RTEWIE30% ~50%, BEEN
MENER . AT HARBHTTRENSE L€ AGYEBERRSE, LU A FB AT S HERK
BiiaIR M KR5S, I %4 B & Bk L 4P 7= ¥ (extracellular products, fAi#K ECP) MIBEEHEMBURMEHFITT
4, BIZEERT T B i K X ) A BOR L

1 MRS T %

1.1 HBRIE

FWERBE THILIEANMB R EFEY AERN Sg AL ERBUTHMIHMHFREY KER 60~
70g, FE/KIR 25 ~ 28CHK RS | G &R AR ACENRBEEE NEAYBRAKFN A
BN R AR A iR R FR A R RITLE EX G 83 DA R KT

1.2 RRE T E

BB FER R, A R Bk To B TS MR B R EER IS R, T H R, 25
B B P BE AR K A S AR FEEEFBUR PR LERIK S, 7 28 THIFE 18 ~ 24h, 574K
LFREBE-BHRBEEE ER MRS R EERUL S, KB IE 819A.819B .819C HItK)5
HERTESRMRHME, £/,

1.3 ATRR A EIRK

KB B 3 AN BRI T B8 B TR e A 28 CHEIRIE I 16 ~ 18h AL AEBE KR THE .
SRR BB (EEMRERAEE ST ERE ). BUBRE 10 R, FHE=4 B EHIESE&HR, 7
BN 0.1mL; B B RS B0 R 10 B, 2 B35t A AR K 0. ImL, FE R 3 R4 . KA [R) B b JE
i 88 Rt B BB F AR KK S, F 28 ~30CKBFRF, ARE, Rk, ELENE 3 A,

1.4 REEKMIRER

KEEEEEASEEFTUE TR L 28TH5R 24h 5 ; METE 7S 49 VLR R R A 1 A 3 B SR
Fe GELRPASE, AN EHEREMNE, AHEELAREAEFSRENE  HESMEEE
YR B 4 o B R B A W BT S RT AR B A B U AT o AR R A B O T AR A A R A A SR P
B2 e 0 A R SE R AL B 4P 6 AL Krieg M Hotlt!?) R B BR A 030 LA B West VB E R

1.5 #Zy#Etdk

KRR A HE T B 28 THEFE 16 ~ 18h MEE AABLKARFEBWEE, HIBRM T M-H
BV L, RGN &4 YR, ER 28 THFF 24h FMEHIERER

1.6 Hsh=or e EoR R

1.6.1 H=WRIHE

W4y B H MR RN B F % ,28°C, 300 - min " ¥R %53 5F 48h, B0 (10 000 r-min~'), LIEBA 0% 18
1(NH,),S0, i, IS HIRE L, 2F 0 IR% &I E%# (0.25.m MILIES) 5 18 ECP EH, A%
SRR E ECP R EHRSBE RET -20CKE&ER.
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1.6.2 RSN=HMHEEESR

R FARBE R U BTG VELS o AR A0 B T PE R PR B A B B B A B A0 B T 3 LR A A 3 AR
ESkME .
1.6.3 HISM=4 %A 8BRS

il % i ECP 238 Xk A5 , ST &, FEH A 5rER L.

2 4

2.1 ALY A5

AT 4} 819A .819B .819C B R YL BRI 2 7F 48h W FFFET, L T-F 100% KBk E 4 F
WL IEShEE S0 55, IR N B R K, My BE 5 RE BB E b K B, [B] B AR 5% R E R 3 A MR TRl ; o BR4H R AE R,
30d AT,

2.2 WEEBREE

it WS B I AR ES L TR AR LB K L UL P P o B R O R
819A .819B .819C = Witk K% & B E X KAMFE, H
RE AR, Pim st Ie, ik A M B, TR, DM, Bk KA
(0.8~1.0)pmx (1.5~3.0)um (& 1), £ TCBS Bl F 4 - §
28 CHRIEFE 24h, BIEH R 4 ~5mm, B . KS6 BH.£H
KB HGEF ARK., TEAKNES AEALEE BA
MR iE L E 1 IR 2,

ME 1R 2 808, AR BB 3 #00% I o I B 4E1E
AR B RS — B R L KA, SR AT, S -
g EERA, K BEAE=RAT R, AR, Al B RA 1 fE
I L M %, X 0/120 (150pg - mL ™) SR, TR 951 e B HE L 5 0/ Fig.1 Electron micrograph of
129(10pg- mL~ ") BUBSL , TP A H7 A S A 38 A 4k R 5 81 I3 1 3R V. parahemolyticus
B A — 3 WO e 3 MR R R B Y

2.3 Y EUEEIRE

WS REY, RE A ER AET RREER.
B MW AR E R URE ABR FRR EER HLE RIS LY E B8R, W
BREFBR CHMBRER LEER VIARER BNER HAER LUEER LMk tkmZ
W ZHEE B AR EAYT IR NAFTHER ATVHER LABAEY ATEXSFAYAH
o TESRE AT R AR, ATk A e B R 2 R TR A TG T IR O ot N o 1 A A T I

2.4 SNBSS VR AT

DTEEREFYEE L (NH,),S0, TiIE BN IR N R B R G 8 ECP HB R A B KM JLT
FRRE DR BE BSEE CBE IR A BE AR MR S AN EEE L RS A, PR AR LT RS MR B R
B IS PR OUSR , AN B BRE S 1, [ 20 B s AR RO B IE MR RT (3R 3) 6

B1 aliEmIREEEER (x12000)
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Tab.1 The characteristics of three bacterial strains and comparison with those of V. parahemolyticus
T KEWE BV i N B KETHE B9 o YK
characteristics 8194 8198 819C V. parahemolyticus characteristics 819A 819B 819C V. parahemolyticus
¥ 2 [ gram strain - - - - BIB:HE gelatinase + + + +
ONPG K f#
O/F i O/F test F F F F ONPG hydrolysis - - - -
; . LR
B3 4 ¥8E monotricha  + + + + nitrate reduction + + + +
& rods + + ¥ - TR MR B H: _ _ B d
citrate
i& %1 motility + + + + HABE tartrate - - - -
BRTE _
pigment production - - - - P Z M malonate - - - N
A LA Lk
oxidase + * + + esculin hydrolysis B - - -
HERETX
gas from glucose - - - - 4CH K growth - - - ~
fb B8 catalase + + + 10T 4 K growth + + + +
M-R K% methyl test - ~ - 35T H K growth + + + +
V-Pid% V-Ptest - - - - 42CAEK growth + + + +
W3|WE indole production - - - + Tih BiK 0% NaCl - - - -
HEB K%
Arg dihydrolase - - - - 3% NaCl + + + +
R BRI R B
Lys decarboxylase + + + + 6% NaCl + + + +
R R
Arg decarboxylase - - - - 8% NaCl + + + +
B E MR
O decarboxylase + + + + 10% NaCl - - - -
HE RS lipase + 0/129(10pg-mL ") S R
€ ¥ B8 amylase 0/129(150pg-mL"') S S S S
BR B8 urease - - - . TSBC G G
e+ B - B BEBEAER; F REEN LIZR;S B8R WH;G ERA,
Notes: + maens positive; — means negative; d means variable; F means fermentative; N means no noted; S means sensitive; R means
resistance; G means green.
£2 SHRORERREBFRIBRE RS 0N H L8
Tab.2 The results of carbohydrates fermentation tests of three bacterial strains and
comparison with those of V. Parahemolyticus
kEWH B ¥ i K KEMH Bl 7 i 98 3
characteristics 8194 8198 819C parahemolyticus characteristics B19A 8198 BI9C V. parahemolyticus
WLBE inositol - - - - FEBE sucrose - - - -
H BB mannitol + + + + WL B4 B sorbitol - - - -
k# & sallcin - - - - % B glucose + + + +
PRl HL{F % arabinose + + + d H#HE mannose + + + +
FL¥¥ lactose - - - d FFLBE galactose + + + +
£ 4 — 3% cellobiose + + + + % 1 maltose + + + N
W trehalose + + + + - A ¥E xylose - - N
# T8 raffinose - - - N R levulose + + + N
TF B dulcitol - - - N B 28 rhamnose + N

e+ FtE; - PAEd BEREA ZRN RiER.

Notes: + means positive; — means negative; d means variable; N means no noted.
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®3 SEEKER ECPHIREN
Tab.3 Enzymatic activities of the solated strain and its ECP

¥EMH B B BREOMR T 4 A JUT B He B BRAG B R B ¥ 1 0
characteristics ~ gelatinase caseinase amylase chitinase lipase phospholipase urease haemolysis
73 B ++ + + o+ o+ + + + o+ + + - +

isolated strain

ECP + + + + + + + + + + + + - +

2.5 RSN FEY T R B b

FIH & # BECP i SRR G kB, ECP AR HENBERME(XR 1), MBREBERIEMWERS S
BOH MR R R, X BECP BRI AL M B BT R R S, SR A KA AIE M
m%o

R4 FEBHREEER ECPHABEKENLR

Tab.4 The comparison of pathogenicity to Eriocheir sinensis between the suspension of the isolated stain and its ECP

T E 25| TR & TR F(ind) ¥6 12 #( (ind) dead number FE (% )
groups challenge dose tested number 12h 24h 36h 48h mortality
1.2 x 10° cell+ind ' 10 2 5 3 0 100
suspension of bacteria
10ng*ind =" 10 0 0 0 2 20
ECP 20pg-ind ™! 10 0 2 2 5 90
40pg-ind ! 10 1 3 5 1 100
AP ERK saline 0.1mL-ind"! 10 0 0 0 0 0

3 Hg

B P R BL, B 1A AT TE R B I YN, BETE 2d PN (R R 2 BB, FE 10K 100% , 3 MUK
Be 007 B v o B BUAE B PR TR 25 L A B A ARR 1 T T B 5 R A ) T R L MR S S R 1L SR A VT
G R SR o R L R — R K L A A SO BT, T SR MG K SR T R, R SR
HRIRFIR G B, BB R H ) o IR S K E SRR 2EBE LRI, W
BRI T AU BV O WEE , FRERK 3R 1.00 2845, BV I 9 o AT AR K RN 58, 9F AR
AP g SR — el kbR B % . R4, i T B FREE L MR R R, IR KL SRR %L
b B KN R B R, B R RS R T O LIS R R OK L SR EEEERE Y, R
75 I 9L B O B SR AR e T R o T B R R A R A VIS TR, TR VT B S MR
FEER ERGROAFERAK EHNRECEARBER /N eta%, ANCEEESRETMNEH
R o] BE )5 Sh AR R AR B IGO0, AN R T o IO S PN A A5, K0 7 00 10 P 760 O A 2 0 b A 45 B AT o
e

HATE &SRR M A A 0 B s ARl R s %
bt A IR B 0T 7 A BT SR AU BRI AR A IO B (S . Fyfe 28001V 0 4 1 0 4% 86 <20 B 1 9 B
Sh R ML SR T v, S EOTE SRR AL AR BORAL, T R AN A R A R E RN RER
Rio Lamas %\ F) FF 8% YT B FUAE 0 22 4 % T 90000 17 A0S 2 R 0 S5 2 3L 444 4% 49 400 9 52 4R , Inamura
FUE I RS Y AT A R IR AR T R AR B R ERRE
To VRSP A v 00 S B0 I IR A0 O A A 7 UL P T R e ol [ X R, R BB T
MR EVRFRAR F] B AR RIR IR EEAR — B, AL R I U 1 4 25 3 14 B 4 I 9K 31 10 O 7 4 o L
ARGRMBUR M, EHEZEN —MERE T, 455 Lamas %1 Inamura 2 F05 20 % 0945 R K0,
KT B YRR R R ST A R R R R P B A TS R R B A B T A A
S5 K BRI 0 I B A AT P BT SR I W RS L TR M L R O R 1 B G G
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FHEAMEYE, b TURE BEABES KRS EERS, BN BA DR ER, LT BB B
W B S ST RSN AR, DREE T 2 R OB R R OB, TR I AR MR AR AR AR, TR, MRS
FYERBEOINEREMENS BRI RETRAIEENER . AR BRORN LA B E— S TR.
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