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Isolation of Vibrio parahaemolyticus from Cultured Hard Clam,
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Abstract

An asporogenous, Gram-negative, short, curved bacillus was isolated in pure
culture from numerous moribund hard clams, Meretrix lusoring in the Hsin-Chu
areas. Morphological and biochemical characteristics of 8 isolates conform to those
descriled for the Vibrio parahaemolyticus in the literature. All isolates grow well on
general culture media and were active in the production of gelatinase, indole, cyto-
chrome oxidase and starch hydrolysis. Acid but no gas was produced from fer-
mentation of carbohydrates. Very sensitive to a vibriostatic agent and novobiocin
and chloramphenicol. Growth occurred at 10°C-45°C and the optimum tempera-
ture appeared to be 20°C-37°C. Optimum salt concentration for growth was 3%
and 5% NaCl and growth occurred at the concentation range of 0.5-15% NaCl.
Growth occurred at the PH rauge of 5.0-10.0.

Another study was also performed to determine the pathogenicity of all isolates
of Vibrio Parahaemolyticus on healthy clams. Clam mortality occurred after in-
oculation with this pathogen.for 90 hrs at 28°C.
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MERE MR 2B RE ECFRBERETER RS EhER T RHXEHE o
BRI ERFERTERRERS  BRETHSL » BANREM SR M55k
FT5IEMR o Takeuch W R—AAOEBBE —BEW KN « BES 2 /M » KAPAHIRLI-3
EKHY Achromobacter » R#EREARKE (Hiroshima) #MeyAZi4ty (Pacific Oyster) %
BEACHER - IHAEN BB ASEAREB Y (cell filtration) WEMMEEBEE (tissue
necrosis) B % o Numachi%® R—AARLERE ER—NAANOFERBEALE (Matsushima)
BB ZHEREREC ) B2 TRA-EEHEBHEEIEY > BEEEFS multiple absces-
ses » FIRARERABIECZ ER » SRMEFEMETE « ME—AEASE » Guillard® HEES
H¥ Venus mercenaria S EbT oS RERES » SUBR Pseudomonas ¥ Vibrio fE
BREY . FE—FLAFE » Tubiash™ g Milford i > R Mercenaria mercenaria $h&is%
M T S EEE S RIBR Aeromonas $ Vibrio » BRI ERYEETCYER  tE2
% Bacillary Necrosis o —fLI-£ =4 Brown® m¥&5 2 LB (Crassostrea Virginia) %h#ch
STt [OSHEB Bk » BBIHBATBBR Peudomonas 8 Vibrio » BB H A — +EHEK K BY)
BT EYIEHENEHBRATRERERS o
RUBRMEERRERE LNE BRARFC SN ) REEFREEZSETE TE AR
FHRAR  DIRHME - B RAECEESHE  SEZERERRESRE Bz zs% o

E B K E
¥ ~ taif 253 (Isolation of bacteria)

BHELUABFECERERBFBEBIE T Z 3 0 LIE KL 8RS - MR BRIET LT RO
AHH > LURERTER RN BRI LS FSMERER e DBSEE 2 EaWE o
SERED EREIL B —/ A B M RIBE SN Tryptic Soy Broth (Bacto-Typtone, 15 g; Bacto-
Soytone, 5 g; Sodium Chloride, 5 g; Sea Water, 1 4; pH=74) d:152% » MEEKER 28°C
EET AR 24 Rk » B ERBR Tryptic Soy Agar (LT TSA s&I) Lkt f
BN 28°C THRIVIREZES/ e » BIEEH 2UR BRI - e LVERR &% » THRIL=
EERE S RTELEMEE R » ASTHEESHMEEEL LR » SRR - A {bhpth: RS T
HBZH o '

B R R M EEN Thioglycollate sE&ftdn (D—-glucose, 5 g; Sodium thioglycol-
late, 1 g; 1% aqueous Methylene Blue, 0.2 ml; Tryptic Soy Broth, 14 PH=7.2) #if Gas
Pak 2 » RBEMRAET BURESR oS ERBEE -

L~ AR E5& (Pathogenicity test)

BB R Tryptic Soy Broth shfd 28°C Kok 24 /BG4S » IRHMEL B M B Wi R 57
BRREY » BLMERKRZR  BEER— IR 2 AR o R EURE s (43
cm) » HAZHEES 0.2 mlzwn  RBESHSGEAEH 107 100 & 10° FHEBSHE  SE0
BEREST 25 B x0ih o WRE S SRl $RE I LSS (0.2 ml) 2 EEEKBCER » KEEE
g W 1T BISERRIESE o DEgHE » HE AR R b - T B LRI DUR SR s
VR 28°C BERHIA MR — R R ST I ARREEPHTEC 2 3085 » RIEBRE » DIRTFEER
ft AR IEH o

w1~ AR W x8 % (Identification of pathogen)
(1) JRESE R 2 Bl%% (Morphological examination) o



HFoRERYBREISEEPRER 14 PRR DBRBERBA & RS TR RN
» BEFLL Leifson FEBEBER G BREEMEZMNERSMHHEE » FIRERRROEBEHAY
R RNERY s o ISR TSA BEfeRBEE L BEREEZK ~ 3lE ~ KINEARRE -

(2) ML 3B (Characteristics of biochemical test) o

¥ ouEeEERN Hugh & Leifson #5#¥d » JIAFIRI%2REH » 4k Harrigan Jip®
BB RS » IE/LEEAER (cytochrome oxidase test) » FyERENEEYE (nitrate reduction) »
BB 2 it (gelatin liquefaction) » B8Rz (indole formation) s EEXE~ BEEM: (carbo-
hydrate fermentation) » F¥REEE Q27 (starch and casein hydrolysis) % o FiH
Brooker 500 RimEELyeEs (lysine decarboxylase) Z#7#E o [ Fay JH¥UD HIEE R
##% (ornithine decarboxylase) o Y##/ Simmon’s citrate agar Lt » BZEHEF]FRiEE

(citrate) fyiE# » FA TSI (Triple Sugar Iron) BREVERERHICEZEL -

@) mtEEH: 38 (Tolerance of NaCl)

AT 24 DREEERZ B ) RERAETEIRESRLEhZ peptone yeast Extract Broth (A
% 1% proteose peptone, 1% yeast Extract, pH=7.2) rb» Btz BRETHNE 1% 3% * 5%
18% 2 10% » 15%8 20% » 1¢ 28°C THI%& 24 /)R SR ZERETTARERELY » MAE
AT RBEZ BT o

@) pH zZ%&E3 58 (Tolerance of pH) -

# PYE 5BRll 1 %288 R I N 2ELERRL BT RBSE 2 KRK » & pH ES
B 5.0, 6.0, 7.0, 8.0, 9.0, 10.0 B8 11.00 4¥5#R3B 24 JRERCFEHE | A&FEEEERA » 1
28°C BETHEZ  RRBEEXEREK -

(6) BERZERB (Tolerance of temperature)

24 DRERZFSEIASERESN PYE 8RKP - 1 5°C, 10°G, 25°C, 28°C, 37°C,
42°C 8 45°C BETER  BREEHERWEY -

(6) B RAB (Drug Sensitivity Test) o

BABSEMEZFREE  HREY e REHEE  FEEER TSA 28X L REEB D
Vibriostatic agent (% 55-2, 4-diamino-7-diisopropylpteridine) » BEXIHMAEEENEY B
BLAEAB oA ZKBERCEEEY TSA EREL  BRESHHBOELS  FTE4AR
% : Chloramphenicol, Kanamycin, Neomycin, Penicillin, Novobiocin, Tetracycline, Eryth-
romycin, % Streptomycin o

HRAERES
@~ 4ot 2 o4 (Isolation of the bacteria)

BBMZ R RERER > WO L ARSI RR 25 FBRRER
Bt 8 BMEAN I ENIIRZTET - BRBPAEE » HX/MERI1--240k X 0.5 HOK 26178 7 B8
R AEMEESEDNE  ARBETHE MEER - RRERERBP X FERRE LA

(pleomorphic) « EHREMBHE > ARERBE—E » TELEIFMR (endospore) o A TSA j
F#H L 7 28°C TRURMING 5% > EEEERRKEE - &R ~ ERE ~ XBRTMRETE - &
BHR 2 3 3 2k ARPSE » RIIABCEMEDRE - BB > FTRHECZBRRA X
A PYE wigyst 24 /) metk > BRAERS > TAPRCHEBITER TR o ) TSA BREAMAERZ
crystal violet J sodium azide FRERZ #E 2R HO HIEE » BTN S 2.5ppm [ 2 crystal
violet {yRERIEAMA A4 » HAE D sodium azide 250 ppm RETRIARL K » AR HEBEIH O
AL MPIE O MR B ICEE M o R ESURMLT Thioglycollate BERE%E b7 R4 K
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IS ARIEEAZND - B - NREEESU 0 TSA Bk EHRA (RESIKEYE B Ba-
cillus » BHIRARRSREM: » SO BHERIVEE o FMRER g — R REr: » BE B - NASNK
(okARE » 7 TSA Bifss ik b BBER (OB - AR B - XRTRE » KurE
0 WIEERS Flavobacterium » {H [ 55 #dk » £OMEREERGIRA 5 BAERY > R L %t » REEHE
P EE ) KRB T8~ Bacillus 8 Flavobacterium wjEEFEAER TR BRI
KAZREARREE > BRERE ARRAREABERE KB AEEZ ERBNES » BEBBALZ
TR BRI —RIRE » AR AHE—PRIERES -

U~ BR~ 2328 4% 21 (Morphological ~ physiological and biochemical
characteristics)

TR YRR LB REERRI B MR- RRIATR  BIRAEESY » TR RERAEA
SB 0 REAFULE » FIEASLE (Oxidase) XA (Catalase) 2H% » ATHBBRIL I
TIREHEEEN » AR Arginine dihydrolase » R HHEATGRF R M » BHHIA(Vibri-
ostatic agent, %/ ,0) HERZM: » BIEABNE o W[ FIHLETE » (BAFIBEXylose, Inositol, Lactose
g Raffinose o

THEHRBENEZIRE B 05%~15%  BEERER 3%~5% - R pH {#E 5.0—10.0
HFIRERTER » A1 10°C~45°C TAER » HEHEEBR 20°C~37°Co.

Table 1. Physiological Characteristics of Vibrio parahaemolyticus
Isolated from Moribund Bivalves

Catalase: Weakly positive

Cytochrome oxidase: positive

Hugh-Leifson’s medium (O/F medium): Fermentation of glucose

Ammonia: Not produced from peptone water, urea or Thornley’s semi-solid arginine medium
Nitrate reduction: Nitrite produced from nitrate

Urease: Negative

Litmus milk: Slight acid production but no other visible change

Indole: is produced

Methyl-red test: Negative

Voges-Proskauer test: Positive

Simmon’s Citrate agar: Sodium citrate may be utilized as sole source of carbon
Hydrogen sulfide: Not produced

Hydrolysis of starch: Positive

Gelatin liquified: Positive

Gas from carbohydrate: Negative

Hydrolysis of casein: Positive

Hydrolysis of Tween 80: Positive

Lecithinase: Is produced

Relation to free oxygen: Aerobic or Facultatively anacrobic

PH range: PH 5.0-10.0, scant growth at PH 5.0 and 10.0

Tolerance to NaCl: Good growth in 3% and 5% NaCl, scant growth in 15% NaCl
Temperature relation: Range 10°C-45°C, optimum 20°C-37°C




Table 2. Utilization of Carbohydrate of Vibrio parahaemolyticus
Isolated from Moribund Bivalves

Carbohydrate l Result !! Carbohydrate { Result "; Carbohydrate \ Result
Glucose { + | Sucrose ' + ‘ Inulin } +
Maltose ! + \ Xylose “ - | Inositol } -
Lactose : - | Mannitol 7 + } Glycogen | +
Dextrin E + 1 Mannose i + Il Raffinose -
Fructose ; + i Cellubiose i + Rhamnose ‘ +

| i | .

Galactose : + L Arabinose l + Trehalose | +

Table 3. Sensitivity of Vibrio parahaemolyticus Isolated from
Moribund Bivalves to Antibacterial Agents
Drug [ Sensitivity ’ ] Drug I Sensitivity
Chloramphenicol H i i Novobiocin +
Streptomycin E + : | Neomycin +
Penicillin - ! Kanamycin +
i Vibriostatic Agent

Erythrom‘ycm + 1(;}:::5) atic Agen mn
Tetracycline +
—: Negative +: Positive #+: High sensitivity

%~ dmifi 2 8% (Bacterial identification)

t Harrigan® R Shotts ) > ¥ RERY KRB 2 L + MOMEBR Vibrio > EIHE
BE(LE > WHEBR > EEAMEE (Enterobacteriaceae) & plesiomonas JB » oI EEA L E R
IR Es st EE R 2B (Ornithinase decarboxylase & Lysine decarboxylase) » % Novobiocin
% Vibriostatic agent %5 HESURK » JEAeromonas B, pseudomonas > TEBH Vibrio o

kB Bergey’s Manual of Determinative Bacteriology —&Z#/\R ZHBEaEE » ¢
8% Vanderzant ZHEREY BRSMEAEELBIR (Indole) » FiFMISHE » RTASEZI
RTABER R 42°C TRULRRE £ 5°C RRIRE s WTE4IBER (lecithinase) » 4
& Tween 80 &=t » fn Dl EHR 7 A (L4 » BIEEER Vibrio parahaemolyticus o

T~ &mEMH2FE (Determination of pathogenicity)

BHRERCEE  ETAEBEZES  BRRFTFHEHRARETERRBZET » RBEFEAX
AROER » RREHRRRRIBRIFECEE —EWE > WILUBLE—FET R B—FTR o BIE
F-EAERLP ERBCREETESR 18 MRRREE T ZN\AEEHARIET » BEBR4)
R+ RBFETRBIRNE » HICTARLAN 78K o (B 42 PR 2%k BTECEBEER EF » 90 )
RNWRBLCERCRE T <A TN L - BBA II- REIZ2REEHE > R—EHABRIET » HK
M I- 4 0.2ml 2 ASEHKRAVERY » BERA2DRARBRREAARZIET » B3] 42 DRk
WHIRA VBRI 20T MEERBUTCHRL ARG - W RESAZEY » BEARARZRE
SHEHIET o

ML R < B - BSHERIE T2 2 08% » BREWBERE-ZIMPRLI0 AllEz
SRR BN > M0 MEAEREKZ » IR DR B VRURELR » WREHZEETL
SLB B R o
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Fig. 1. Mortality of bivalve after challenge with pathogen Vibrio parahaemolyticus. Notc first
signs of mortality on 18 hours inoculation. Solid line, 1X10? organisms/ml; broken line,

sterilized sea water.

B O M 2 TR B R IR BB RE R B R K “Bergey’s Manual of Determina-
tive Bacteriology” —E 28 -LIRESE /U FREE » W2 8 Vibrio parahaemolyticus o
L — R R R H Y  FEMEYERERAHERE  RENAEEBRRZ S iHE - SALH
BAR—BREKRAEH AR FEBHEE 0 BBAREHEDB AT S MEXREES ABGEHE
W9 » 0 Baross $ Liston W ABEEREREMIERKFHEELRZEK - BHUHYEA
RAME P oy g H EE g 817 ; Kaneto B Colwell i ARE W— BRI RR%E » BE Vibrio parahaemo-
lyticus JX Chesapeake Bay Z##R /g2 oAtk Eias1920 Krantz E% gk 2 %8 (Blue
Crabs) srueibibEge 5 B4 GhERRM ~ Fﬁlt\iﬁflﬂ%"éﬂﬂﬂl\'ﬁﬁglﬁZ%ﬁi&%’l%m'“’ ; Bartley j
—NE—FYEXBRHFENM (New Hampshire) #uth 2k Bt ggnd orged) V. parahacm-
olyticus® ; MAE— LA » Earle B ## HIH (Mya arenaria) 531558/ EHIRE S »
HILTRI R Vibrio parahaemolyticus ReBEIEFIENEG Kb » (HERES D A YITERUEHR » HFTEE
HIR A A R B TA OO0+ SEBUE K B A A A -2 2R3 (Stress) WS T RSB IATS ity -
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PUINTREE B AR » Bk R BREE (I BOR TR ISR N B0 (S o 9K Kaneto [GHiFHI
% %W V. parahaemolytica 174> Chesapeake Bay #1j187% (Rhode River) (Li¥§n &z
Bk L BELALA kil EFE 14°C 15°C By IHGREET R 5984 (zooplank-
ton) L %%Eﬁ@éﬂ%ﬁﬂﬁ&% ABWE ; HEBEBLAE 19°C~20°C» RIEHR KBS
TR AT  BEEENEE  R—E4H BB » BB 2 AERK (annual cycle) 5
BERIERTFRFN KR ERENB LB EARREEMH -

R ER R/ yHE Vibrio parahamnnlylzrus T % R 2 BB KR 45 B2k
RTBEAE ; MR 15% 17 T pH Mm% 10 BUEA 5.0 WRZRE  MARHR ~ M5
RIET A R —BRPuE » BEEERR ) A AR B*Z@ﬂﬂ”?-’ﬁﬂbw’—?fi v A BRI RSEF R > (A7) —))
T EISSATEN AR A B (stress) HE BFMETENY - HTTHER PSS ARRY
V BERETZER— c TREAERMAEREEA RS » BB RS B fREREE
y EMER—SERRRRERNAR - ARG ZHEGH » RERBERAS 2RI HFRAFEFIZA
T SRBHESTEXRBEYRFEETTROER  REGFEE— PR -

Tubiash % A" HEKZBFLH# S Vibrio §i Aeromonas MERIERZ A » it
Hsh e T ERRE R TRR  ARERAZME  FEREAEERRE » B 24
2B FEEANSEA o RILAERBMEITHE N RBE - RIE T/ EE (Mantal cavity)
¥ X REHEMBEOES ) REBAZHE » ARB—-BERN%T ) BRI —ERBRTERML
AERR E2BBRM - 3 RENBEEZHAT » FURBEHERMERE » ERARABRZHHY
BATMATKIET » MUSESHEE » BREASZHMESIUKARTKTRES - RAFENERY
(scintillation) 7R2|E R @R GZREHEHAIRY: o TubiashfGuillard (&7) 1K REHEE 2 &
MAKRZFEE » B8ORS RABEMERENARNE » B2/ “Swarming of bacteria” »
R—BEERATEE  TRYBEABRZFEEBAKEANER K (Scintillation) PEA: o

RRA—BEPA T B BMBEK (BT HER— BRI » QIZUARERERE T
TAH—BEHME  RIBR—EN  BETRESRARE BT ERARRT 4% W2 BN EeE
Py (R —ERE DB ERIETRY o BT BRREN RN — B RE Z R AT BRABRE -
RERRZBEATMERZ K » REFEET RIETHF » B S BERERRE - ARERF
BRATEER A S BEERE  RNODEARITH—/E » EEHSENAEBEATASEREA
FEBEL DB EREREAZAEBRA - KBATHRAEEK SRR » BRITFS ASERKZIE
TABRAREHERS  KERTEERAAHRBEERTIESAZ ABR AR » SIRT4F
s NS FTBRE BRI ER P2 Bk 4 R EER SRR AR RMFEFAR » (AR
RIESHEE—FRHIFE o

BE W Vibrio parahemolyticus ZHSH IR » BIBIFESE 42 DEFH » LB ZBFIECTHE

e MYRAKFEIET » ARFFETFHESE ; B2 90 N EpRHE » WIRAZ RRIICAT
PSRBTz MR BRI AR  (AERERRARE N A M AT AT
FIMIFERE » BHAE—PIIRT -

7%~ By &%t (Drug Sensitivity)

Sy SR R E MK S TR - OB (penicillin) BATHIREA 0 WA MBERE AR
Sy Hop B EM#E (Chloramphenical) iU » 3K Erythromyecin, Tetracycline, Kana-
mycin, Novobiocin, Neomycin & Sareptomycin o I BUR A 1 HiA: 5 & A BRI A A1
WE LHBEEE o Rt » FILE LR ABIECZRERMA V. parahaemolytica ZRHEH5
EIGTE > EORTHY RO RACHT 3 2 808 o MER TR AR RETT B UL IS IO Em » HR AR B R L3
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BT ILIGE PSR » UK ST CRHRE 2 BEA - 45 it — BRAYSER ~ S e AL
EEWE AR REE s AR T HREES Vibria parahaemolyticus o FE T #E/ES
RS BAEARBE » BIE « SUCE By MBI A SRS RN A N A G o
PREUREAPIAN 120 Bebi4E# Novobiocin SBHBLARANUE » w7E 10°C~43°C FTAE » (HEH
RS 20°C~37°Co Al SR C BB A - B 0.5~15% » (BEEEIMER 3%~5% « B pH=5.0
~10.0 WEAEAT4LE o

DR e BUR IR BRRE » BEMETML Vibrio parahacmolyticus k5 BSREM: » 90
PREATTERABEAFBRENTC -
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