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Abstract

The prevalence of infections caused by halophilic Vibrio species appears to be increased in the
last decade. V. parahaemolyticus is the most important non-cholerae Vibrio causing serious
gastroenteritis and wound infections. Bacteria may be also pathogenic for marine organisms. Climate
and water of Black See costal zone in Georgia provide favorable conditions for survival and
propagation of halophilic vibrios. Research about halofilic vibrios and corresponding bacteriophages of
V.parahaemolyticusis of special importance for study pathogenicity mechanisms and strain
differenciation. Besides lytic bacteriophages can be discussed as an alternative approach for the
prevention and treatment of infections caused by these pathogens.

The aim of the study was to detect, isolate and characterize V.parahaemolyticus and its
bacteriophages in order to asess infection risk in this region and to study the strain biodiversity, also to
select specific bacteriophages for diagnostic, subtyping and therapeutic purpose.

Up to 200 bacterial strains were collected from Black Sea coastal waters in Georgia.
Characterization by serological properties and virulence factors was performed. High diversity of
Black Sea isolates, also presence of pandemic strains was revealed.

Up to 70 V.parahaemolyticus-specific bacteriophages were isolated and characterized. Twelve
out of them were selected for subtyping of strains of the same serotype and genetic structure. Numbers
of bacteriopages with high therapeutic potential have been selected.
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¸°¢§±~= ¢~= ¥~«°~´ª£ §±q´§±K= ~«= q´~ª±~¸°§±§qI= ±~¯~°q´£ª­p§= ~°±£ ³ª§
±³ ²°­®§©³ª§= ©ª§«~²§= ¢~= µ·ª§~¬§= ¥~°£«­I= ¥~¬±~©³q°£ §q= p~´§= ¸o´§±
±~¬~®§°­I ¦~ª­¤§ª³°§= ´§ °§­£ §±q´§±= ¶£ª±~·°£ª= ¥~°£«­±= µ~°«­~¢¥£¬±K
¥~°£«­J©ª§«~²³°§=®§°­ £ §=¢~=«~q§=±£¸­¬³°§=¡´ª§ª£ £ §=«¬§p´¬£ª­´~¬µ§ª~¢
~§±~¶£ ~= °­¥­°¡= ®~q­¥£¬³°§´§ °§­£ §±I ~±£́£= «~q§= ±®£¡§¤§³°§
 ~¯²£°§­¤~¥£ §±=¥~´°¡£ª£ ~¸£K

 ~¯²£°§³ª§= ´§°³±£ §= E ~¯²£°§­¤~¥£ §F±§¡­¡¶ª§±= ·´£ª~¸£
¥~́°¡£ª£ ³ª§= ¤­°«£ §~= ¢£¢~«§µ~¸£K_ ³¬£ °§´®§°­ £ p§ ~¯²£°§­¤~¥£ §
«­¬~µ§ª£­ £¬ ~¯²£°§³ª§= ®­®³ª~¡§§±°£¥³ª~¡§~p§xNTPz ¢~®­®³ª~¡§£ §±
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¥£¬£²§©³°= «°~´~ª¤£°­´¬£ ~p§I= °~¡= ¥£¬£²§©³°§= ¥~¡´ª§±= ¥¸§q= ¶­°¡§£ª¢£ ~
 ~¯²£°§³ª=p²~«£ ±=¢~=±~¶£­ £ ±=p­°§±xNTPzK

 ~¯²£°§­¤~¥£ ± ¢§¢§= «¬§p´¬£ª­ ~= £¬§t£ ~I= °­¥­°¡= ~¬²§J§¬¤£¯¡§³°
~¥£¬²£ ±«£¢§¡§¬~±~= ¢~= ´£²£°§¬~°§~p§K¢£°£ªª§±= «§£°= ¤~¥§±= ~o«­`£¬§¢~¬
«~ª£´£= «­¶¢~= «§±§= ¥~«­·£¬£ ~= ¢§¸£¬²£°§§±= ±~«©³°¬~ª­¢xPSzK ¢o£§±q´§±
´§°³ª£¬²³°§=  ~¯²£°§­¤~¥£ §= ¥~¬§¶§ª£ ~I= °­¥­°¡= ~¬²§ §­²§©£ §±= £°qJ£°q§
~ª²£°¬~²§³ª§= ±~p³~ª£ ~= ±¶´~¢~±¶´~= £q§­ª­¥§§±= «¯­¬£= §¬¤£¯¡§£ §±
®°£´£¬¡§§±~q´§±= ¢~= ±~«©³°¬~ª­¢K= ¤~¥£ §±= «§«~°q= «~o~ª§= §¬²£°£±§
¥~¬®§°­ £ ³ª§~I= £°q§±= «¶°§´I= ~¬²§ §­²§©£ §±= «§«~°q= «³ª²§°£¸§±²£¬²³ª§
 ~¯²£°§³ª§=p²~«£ §±=¥~´°¡£ª£ §qI=«£­°£±=«¶°§´=©§=¤~¥£ §±=«­¯«£¢£ §±=«~o~ª§
±®£¡§¤§©³°­ §±I=£¤£¯²³°­ §±~=¢~=³´¬£ ª­ §±=¤~¯²­°§qxPOI=PSI=NNNI=NSOI=NSPzK

§¬¤£¯¡§³°= ®~q­ª­¥§~p§=  ~¯²£°§­¤~¥§±= ¥~«­·£¬£ §±= °£©­«£¬¢~¡§£ §
¢~¤³w¬£ ³ª§~= §«= ¥~«­¡¢§ª£ ~¸£I= °~¡= ¢~¥°­´¢~= «°~´~ª§= µª§±= «~¬w§ª¸£K
¢o£§±~q´§±=  ~¯²£°§­¤~¥£ §= µ~°«~²£ §q= ¥~«­§·£¬£ ~= `§°¯­´~¬J~¬q£ §q§
§¬¤£¯¡§£ §±I=¬~µª~´³°§=§¬¤£¯¡§£ §±I=p~°¢J±~±¯£±­=¥¸£ §±=~¬q£ §q§=®°­¡£±£ §±
±~«©³°¬~ª­¢K

_ ~¯²£°§­¤~¥£ §=¥~¬±¶´~´¢£ ~=ª§¸§±³°§=±®£¯²°§±=«§¶£¢´§qW±®£¡§¤§©³°§
 ~¯²£°§­¤~¥£ §Í §µ°­=±®£¯²°§±= ~¯²£°§­¤~¥£ §=¢~«­¯«£¢£ §±¤~°q­=±®£¯²°§±
«¯­¬£ ~¯²£°§­¤~¥£ §K= q§q­£³ª= «~q¥~¬±= ®°~¯²§©³ª§= ¥~«­·£¬££ §±q~´§±§
~°£~ª§= ~¯´±K= «q£ª= °§¥= p°­«£ p§= ~oµ£°§ª§~=  ~¯²£°§­¤~¥£ §±= ¥~«­·£¬£ ~
§¬¢§©~²­°£ ~¢¢~= ²°~±£°£ ~¢=  ³¬£ °§´§= o§~= µ·~ª±~²£´£ §±= ¢~ §¬w³°£ §±
¶~°§±¶§±I= µ·~°­±~= ¢~= ¥~´°¡£ª£ §±= ¥¸£ §±= ¢~¢¥£¬§±= «§¸¬§qK= ¶~¬¥°wª§´§
®°~¯²§©³ª§= ¥~«­¡¢§ª£ §q= ¬~`´£¬£ §~I= °­«= ¤~¥³°§= ®°£®~°~²£ §= ¶~±§~q¢£ §~¬
³´¬£ ª­ §q= ¢~= ¥~«­«µ´£´§±~¢«§= «~o~ª§= ±®£¡§¤§©³°­ §qK«~q§«§o£ §±¢~
²§°~g§°£ §±= p£¢~°£ §q= ¢~ ~ª§= £©­¬­«§©³°§= ¢~¬~¶~°¨£ §±¥~q´~ª§±µ§¬£ §q
p£±~wª£ £ª§~«~o~ª²§²°§~¬§I©­¬¡£¬²°§°£ ³ª§= ®°£®~°~²£ §±«~°²§´§= «§o£ ~
xVPzK

¦~ª­¤§ª³°§=´§ °§­¬£ §±= ~¯²£°§­¤~¥£ §=¢§¢=§¬²£°£±±=§µ´£´±I=°­¥­°¡
®~q­¥£¬­ §±=«£¯~¬§¸«£ §±=p£±~±µ~´ª~¢¢~=p²~«£ §±=¢§¤£°£¬¡§~¡§§±~q´§±I=~±£´£
°­¥­°¡=~ª²£°¬~²§³ª§=±~p³~ª£ ~I=~«=®~q­¥£¬£ §q=¥~«­µ´£³ª§=¢~~´~¢£ £ §±
®°­¤§ª~¯²§©§±~=¢~=«©³°¬~ª­ §±q´§±K

«­¡£«³ª§©´ª£́§±= w§°§q~¢= «§¸~¬±= µ~°«­~¢¥£¬¢~= ±~¯~°q´£ª­= µ·ª§~¬
¥~°£«­p§V.parahaemolyticus §±~=¥~«­·­¤~¢~=¢~¶~±§~q£ ~=«§±=«§£°=¥~«­µ´£³ª§
§¬¤£¯¡§£ §±= °§±©§±= p£±¤~±£ §±~= ¢~=  §­«°~´~ª¤£°­´¬£ §±= p£±µ~´ª§±= «§¸¬§qK
~¥°£q´£V.parahaemolyticus §±«§«~°q=±®£¡§¤§©³°§= ~¯²£°§­¤~¥£ §±=¢~¶~±§~q£ ~
«~q§=p£«¢¥­«§=¥~«­·£¬£ §±q´§±=±~«©³°¬~ª­=¢~=®°£´£¬¡§³ª§=«§¸¬§qK

~¯£¢~¬¥~«­«¢§¬~°£=µ~°«­¢¥£¬§ª§=©´ª£´§±=w§°§q~¢§=~«­¡~¬£ §=§·­W
NK±~¯~°q´£ª­±=µ·ª§~¬¥~°£«­p§E=p~´§=¸o´~I=ª§±§±=² ~I=©³«§±§±=² ~I

q §ª§±§±=¸o´~FV.parahaemolyticus §±¥~«­´ª£¬~¢~p£±~ ~«§±§ ~¯²£°§³ª§
p²~«£ §±p£¥°­´£ ~X

OKV.parahaemolyticus §± p²~«£ §±§¢£¬²§¤§©~¡§~I¢~¶~±§~q£ ~= ¢~
 §­«°~´~ª¤£°­´¬£ §±=p£±µ~´ª~X

3. V.parahaemolyticus §±«§«~°q=±®£¡§¤§©³°§= ~¯²£°§­¤~¥£ §±=¥~«­·­¤~
¢~=±£ª£¯¡§~X
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QK= ¤~¥£ §±= «­°¤­ª­¥§§±~= ¢~=  §­ª­¥§³°§= q´§±£ £ §±= p£±µ~´ª~
E«­¯«£¢£ §±= ¢§~®~¸­¬§I= ¥~«°~´ª£ §±= £°q¨£°~¢§= ¡§©ª§±= ®~°~«£²°£ §I
±£°­ª­¥§³°§=«~¶~±§~q£ ª£ §FX

RK= ¤~¥£ §±= ±²~ §ª³°­ §±= p£±µ~´ª~= ¥~°£«­±= ±¶´~¢~±¶´~= ®§°­ £ p§
E²£«®£°~²³°~, pHI=¯ª­°­¤­°«§I=®°­²£­ª§²³°§=¤£°«£¬²£ §FX

SKV. parahaemolyticus §±«§«~°q=±®£¡§¤§©³°§ ~¯²£°§­¤~¥£ §±¥£¬£²§©³°§
¢~¶~±§~q£ ~=¢~=«°~´~ª¤£°­´¬£ §±=p£±µ~´ª~K

TKV.parahaemolyticus §±=«§«~°q=±®£¡§¤§©³°§= ~¯²£°§­¤~¥£ §±=p£±µ~´ª~
«~q«§£°=¥~«­µ´£³ª§=§¬¤£¯¡§£ §±= §­©­¬²°­ª§±=«§¸¬§qK
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fK ª§²£°~²³°³ª§=«§«­¶§ª´~

1. Vibrio parahaemoliticus�§±=¸­¥~¢§=¢~¶~±§~q£ ~

NKNK§±²­°§³ª§=¡¬­ £ §

NVRM= µ£ª±= ¤³¨§¬­«= ¢~= «§±«~= q~¬~«p°­«ª£ «~= = §~®­¬§~p§I= ­±~©~p§I
~°~±~q~¬~¢­¢= ¢~«³p~´£ £ª§= ¸o´§±= ®°­¢³¯²§±¥~¬= ®§°´£ª£ «~= ¥~«­·´£±Vibrio
parahaemolyticusI=°­¥­°¡=©´£ §q§=µ~°«­p­ §±=¥~±²°­£¬²£°§²£ §±=¥~«­«µ´£´§K=~«
§¬¡§¢£¬²§±=p£¢£¥~¢=¢~¸~°~ª¢~=OTO=~¢~«§~¬§I=OMJ¢~§o³®~K ~¯²£°§~=¥~«­·´£±

~¥°£q´£= NVRP= µ£ª±Proteus morganiiJq~¬= p£°£³ª§= §¬¤£¯¡§§±= ¢°­±= ®~¡§£¬²£ §±
¤£©~ª§£ §¢~¬=¢~=¬~µª~´³°§=«~±§¢~¬K=~«=¢°­§¢~¬= ~¯²£°§~±=£µ­¢~Pasteurella
parahaemolyticus. NVRU= µ£ª±V. parahaemolyticus ¥~«­·´£±= §­©­¦~«~±= ¦­±®§²~ªp§
©´£ §q§=§¬¤£¯¡§§±=«¯­¬£=®~¡§£¬²£ §¢~¬xNSRzKNVSM=µ£ª±=¦~ª­¤§ª³°§I=¥ª³©­¸§±
¤£°«£¬²~²­°§= ~¯²£°§~JOceanomonas parahaemolyticusI¥~«­·´£±=®~¡§£¬²£ §¢~¬=¢~
~¥°£q´£= ¸o´§±= µ·ª§±= ¬§«³p§¢~¬K= §~®­¬§§±= ¨~¬¢~¡´§±= ±~«§¬§±²°­±= ©´ª£´£ §±
«§¶£¢´§qI«­°¤­ª­¥§³°§I= ©³ª²³°~ª³°§= ¢~= ¯§«§³°§= «~¶~±§~q£ ª£ §qP.
parahaemolyticus ¢~O. parahaemolyticus §¢£¬²§¤§¡§°¢~I= °­¥­°¡= £°q§= ¢~= §¥§´£
­°¥~¬§¸«§K=NVTQ=µ£ª±=§~®­¬§~p§I=²­©§­±=±~£°q~p­°§±­=±§«®­¸§³«¸£= ~¯²£°§~
«§~©³q´¬£±VibrioJ±¥´~°±=°­¥­°¡±~¶£­ ~Vibrio parahaemoliticusxSRzK

«~±= p£«¢£¥Vibrio parahaemolyticus ¥~«­·­¤~~°~£°q¶£ª¢~³©~´p§°¢~
«±­¤ª§­±= «°~´~ª= ¯´£·~¬~p§¥~±²°­£¬²£°§²£ §±= ~¤£q¯£ £ ±~= ¢~¡~ª©£³ª
±®­°~¢³ª= p£«q¶´£´£ ±xUNI= NMMzK ~«g~«~¢Vibrio parahaemolyticus «§§`¬£´~
«±­¤ª§­p§= ¥~±²°­£¬²£°§²£ §±£°qJ £°q«q~´~°= ¥~«­«µ´£´~¢xUNI= VQI= NMMzK

¥~¬±¶´~´£ §qVibrio choleraeJ¥~¬I=°­«ª§±=«¶­ª­¢=­°§=±£°­²§®§~=¢~©~´p§°£ ³ª§
£®§¢£«§£ ±~= ¢~= ®~¬¢£«§£ q~¬IVibrio parahaemolyticusJ§±= «§£°= ¥~«­µ´£³ª§

¥~±²°­£¬²£°§²£ §=~±­¡§°¢£ ~l hJ±£°­²§®£ §±=TS=±¶´~¢~±¶´~=©­« §¬~¡§~±q~¬K

³©~¬~±©¬£ª= ~qµª£³ªp§ Vibrio parahaemolyticusJ§±= °~«¢£¬§«£= ±®£¡§¤§©³°§
±£°­²§®§±= p²~««~I= °­«ª£ §¡= ±~´~°~³¢­¢µ~°«­§p´~±~£°q­= µ§¬~®~°§
©ª­¬§±¥~¬I=¥~«­§µ´§~=¥~±²°­£¬²£°§²£ §±®~¬¢£«§~xNMI=NRI=ONI=QMI=QOI=QPI=QQI=QRI
ROI=RQI=SUI=TPI=UUI=UVI=NMQI=NPTI==NPUI=NQPI=NQQI=NTNI=NTQzK
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1.2. Vibrio parahaemolyticus-§±=©ª~±§¤§©~¡§~=¢~=²~¯±­¬­«§~

Vibrio parahaemolyticus «§£©³q´¬£ ~ProteobacteriaJ± ²§®±IGamma ProteobacteriaJ±
©ª~±±IVibrionales°§¥±IVibrionaceaeJ±­¨~¶±¢~VibrioJ±¥´~°±xSOzE±³°~q§NFK

­¨~¶§Vibrionaceae ®§°´£ª~¢=~oµ£°§ª=§¯¬~NVSRµ£ª±xVQzK«­¡£«³ª=­¨~¶§
~£°q§~¬£ ±=~¢~«§~¬§±~=¢~=¡¶­´£ª£ §±=­®­°²³¬§±²³ª=®~q­¥£¬£ ±xROI=NSSz¢~
~±£´£q~´§±³¤ª~¢=«¡¶­´°£ =¯£«­¦£²£°­²°­¤£ ±=¢~=¸o´§±=¤~³¬§±=©­«£¬±~ª£ ±
xSVI=TMzK£±=~°§±¥°~«=³~°·­¤§q§=¦~ª­¤§ª³°§= ~¯²£°§£ §I=`´£³ª£ °§´=«­w°~´§
`¶§°£ §I= «£¸­¤§ª³°£ §I ¯£«­­°¥~¬­²°­¤£ §¢~ ~¶~±§~q£ q= ¤~©³ª²~²³°§
¤£°«£¬²³ª§=«£²~ ­ª§¸«§K

¥´~°§Vibrio SR±~¶£­ ~±~£°q§~¬£ ±xNVzK«~q¥~¬= NO= ±~¶£­ ~I= `´£³ª£ °§´I
¥~«­§·­¤~=©ª§¬§©³°§=¬§«³p£ §¢~¬=¢~=«~q=«§£°=¥~«­µ´£³ª§=¢~~´~¢£ £ §=«­§¡~´±
¢§~°££ ±I= ±£®²§¡£«§£ ±= ¢~= t°§ª­ §q= §¬¤£¯¡§£ ±xUMI= VQzK12 ©ª§¬§©³°§
±~¶£­ §¢~¬11 ~¢~«§~¬§±= ¢§~°£³ª= ¢~= ±¶´~= ¬~µª~´³°§¬¤£¯¡§£ q~¬= ~°§±
~±­¡§°£ ³ª§K==~¢~«§~¬§±=´§ °§­¸£ §±³«£²£±­ ~=¢~©~´p§°£ ³ª§~=¥´~°§±=±~«
«¬§p´¬£ª­´~¬= µ~°«­«~¢¥£¬£ªq~¬WV.cholerae, V.parahaemolyticus ¢~ V.vulnificus,
°­«£ªq~¥~¬¡= ­°§= ±~¶£­ ~(V.parahaemolyticus ¢~ V.vulnificus ) ¦~ª­¤§ª£ ±
«§£©³q´¬£ ~.

±³°KN. V. parahaemolyticusJ§±=²~¯±­¬­«§~

±~«£¤­J_~¡²£°§~

²§®§Jm°­²£­ ~¡²£°§~

©ª~±§Jd~««~=m°­²£­ ~¡²£°§~

°§¥§Js§ °§­¬~ª£±

­¨~¶§Js§ °§­¬~¡£~£

¥´~°§Js§ °§­

±~¶£­ ~Js§ °§­=®~°~¦~£«­ª·²§¡³±
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1.3. V. parahaemolyticus �§±=³¨°£¢§±~=¢~=©­ª­¬§§±=«­°¤­ª­¥§~

V. parahaemolyticus ¥°~«=EJFI=`¶§°§±=¤­°«§±̧­«~=MKRJMKULNKQJOKS=«©«J§~K==¸°¢§±
­®²§«~ª³°§=®§°­ £ §~=PRJPTM`IpH 7.5-8.0 ¢~=«~°§ª§±=p£«¡´£ª­ ~=¢~~¶ª­£ §qMKR
M NaCl [100]. ~°±£ ­ ±V.parahaemolyticus §±=±¶´~¢~±¶´~¤£¬­²§®³°§=´~°§~¡§£ §I
©£°w­¢I= ©­ª­¬§£ §±«­°¤­ª­¥§³°§= ²§®£ §K= £°q§= ©­ª­¬§§±¥~¬= «§o£ ³ª
³¨°£¢³ª=©³ª²³°~p§=p£±~wª­~=§·­±=¥~«t´§°´~ª­ §±=«§¶£¢´§q=¥~¬±¶´~´£ ³ª§
­°§= ²§®§±J¥~³«t´§°´~ª§= ¢~= ¥~«t´§°´~ª£= ©­ª­¬§£ §(OP ¢~TR). opaRJ¥£¬§±
£¯±®°£±§~= ©­°£ª~¡§~p§~= ¥~³«t´§°´~ª£= ©­ª­¬§£ §±= µ~°«­¯«¬~±q~¬K= b£±= ¥£¬£ §
²°~¬±©°§ §°¢£ ~= ¥~³«t´§°´~ª£= ©­ª­¬§£ p§(OP), «~¥°~«= ~°= ¥´¶´¢£ ~TR-
¥~«t´§°´~ª£=³¨°£¢£ p§xNOQzK

V.parahaemolyticus p£¥³£ ³ª§~= ±§¡­¡¶ª§±= ±¶´~¢~±¶´~¥´~°= ±²§ªq~¬I
°­¥­°§¡~~W=®ª~¬¯²­¬q~¬=~±­¡§°£ ³ª§I=q~´§±³¤~ª=«¢¥­«~°£­ ~p§I=±¶´~¢~±¶´~
«§©°­ ³ª q~¬~±~¸­¥~¢­£ £ q~¬= ~±­¡§°£ ³ª§= E §­¤§ª«£ §FI
«§©°­­°¥~¬§¸«£ q~¬= ©­«£¬±~ª³°= ³°q§£°q­ ~p§= ~¬= ®~²°­¬= ­°¥~¬§¸«q~¬
®~q­¥£¬³°= ¢~«­©§¢£ ³ª£ ~p§KV. parahaemolyticusJ§±= ³¨°£¢£ §= ¶~±§~q¢£ ~
 §­¤§ª«£ §±=µ~°«­¯«¬§±=«~o~ª§=³¬~°§qK= §­¤§ª«£ §±=µ~°«­¯«¬§±=³¬~°§=¯§²§¬J
¢~«­©§¢£ ³ª§=®­ª³±§q~EChiRPF¢~=«~¬­¸§±=«§«~°q=«¥°w¬­ §~°£=¦£«~¥ª³²§¬§¬§q
EMSHAF°£¥³ª§°¢£ ~xNRVzKV. parahaemolyticusJ§±= ¥~«t´§°´~ª£= ¢~= ¥~³«t´§°´~ª§
©­ª­¬§£ §=±¶´~¢~±¶´~¥´~°= §­¤§ª«£ ±=µ~°«­¯«¬§~¬xRVzK¥~«t´§°´~ª£=©­ª­¬§£ §±
«§£°= µ~°«­¯«¬§ª§=  §­¤§ª«£ §= «£²~¢= £°q¥´~°­´~¬§~=¢~= ³¨°£¢£ §= «t§¢°­ ~~
¥~¬ª~¥£ ³ª§I= ¥~¬±¶´~´£ §q= ¥~³«t´§°´~ª§= ©­ª­¬§£ §±¥~¬= µ~°«­¯«¬§ª§
 §­¤§ª«§±~I=±~¢~¡=³¨°£¢£ ±=p­°§±=³¤°­=¢§¢§=¬~®°~ª£ §~=¢~I=p£±~ ~«§±~¢I
 §­¤§ª«§³¤°­=¥~«t´§°´~ª£~K

§«§±~q´§±I=°­«=¥~¢~°`£±=¡´~ª£ ~¢=®§°­ £ p§IV.parahaemolyticus�±=¥~~`¬§~
±¶´~¢~±¶´~=~¢~®²­°³ª§=«£¯~¬§¸«£ §Jp£¡´~ª­±=¯¡£´§q§=¢~=¥£¬£²§©³°§=®~±³¶£ §
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¢~¢¥§¬¢~I=°­«=³«°~´ª£±=©ª§¬§©³°=§¸­ª~²£ ±=~¯´qtdhJ¥£¬§I=q³«¡~=«­¡£«³ª§
¥£¬§= ¥´¶´¢£ ~= ¸­¥§£°q= ¥~°£«­¢~¬= ¥~«­·­¤§ª= §¸­ª~²p§¡K trhJ¢~¢£ §q§
p²~«£ §±= ³«°~´ª£±­ ~= ¥~°£«­¢~¬~~= ¥~«­·­¤§ª§E= ¸o´§±= µ·ª§¢~¬= ¢~= ¸o´§±
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®°­¢³¯²£ §¢~¬F=¢~=³«°~´ª£±­ ~=®~q­¥£¬³°§=p²~«£ §~K=¢~«²©§¡£ ³ª§~I=°­«=£±

­°§=¥£¬§Vibrio parahaemolyticusJ§±=w§°§q~¢§=´§°³ª£¬²­ §±=¤~¯²­°£ §~I=°~¢¥~¬
«~q=~°«¯­¬£=«³²~¬²£ p§=£¬²£°­²­¯±§³°§=q´§±£ £ §=¢~¯´£§q£ ³ª§~K

«£±~«£= ²§®§±= ±£©°£¡§³ª§±§±²£«~K V.parahaemolyticusJ§±= ®~q­¥£¬­ ~±q~¬
¢~©~´p§°£ ³ª§=·´£ª~¸£=«¬§p´¬£ª­´~¬§=~o«­`£¬~=§·­=«§±=¥£¬­«p§=«£±~«£=²§®§±
±£©°£¡§§±=±§±²£«~±q~¬=¢~©~´p§°£ ³ª§¥£¬q~=­°§=¬~©°£ §±=~o«­`£¬~xNNTzK£±=§·­
®§°´£ª§=p£«q¶´£´~I=°­¢£±~¡Vibrio-±=¥´~°§±=µ~°«­«~¢¥£¬£ªp§=~o«­`¬¢~=~«=²§®§±
±£©°£¡§³ª§=±§±²£«~K=«£±~«£=²§®§±=±£©°£¡§³ª§=±§±²£«~=~°§±=¥°~«=³~°·­¤§q§
 ~¯²£°§£ §±q´§±= ¢~«~¶~±§~q£ £ª§= ~®~°~²§I= °­«£ª§¡= «­¬~µ§ª£­ ±
´§°³ª£¬²­ §±=¤~¯²­°§=¡§ª£ §±=¥~«­·­¤~±~=¢~=²°~¬±ª­©~¡§~p§=£³©~°§­²³ª§
³¨°£¢§±=¡§²­¸­ªp§xURzK«±¥~´±§=²§®§±=±£©°£¡§³ª§=±§±²£«~=¢~«~¶~±§~q£ £ª§~
§«=  ~¯²£°§³ª§= ®~q­¥£¬£ §±q´§±I= °­«ª£ §¡= §µ´£´£¬= ¢~~´~¢£ £ ±= £³©~°§­²³ª
³¨°£¢£ q~¬=®§°¢~®§°§=©­¬²~¯²§qI=~±£q£ §~WSalmonella, Shigella, Yersinia, «¡£¬~°£q~
®~q­¥£¬£ §K

§«§±= ¥~¬±~±~¸o´°~¢I= ~°§±= q³= ~°~V.parahaemolyticusJ§±= «£±~«£²§®§±
±£©°£¡§³ª§=±§±²£«§±=¥£¬£ §±=­°§=¬~©°£ §=¤³¬¯¡§­¬§°£ ~¢§I=p£§¯«¬~==«³²~¬²³°§

p²~«£ §I°­«£ªq~¡tdhJ§±=­°§´£=¥£¬§=¦¯­¬¢~q=~«­t°§ª§=¥£¬­«§¢~¬K=`´£³ª£ °§´I

V.parahaemolyticusJ ±= p£³wª§~= £³©~°§­²³ª§= ³¨°£¢£ §±= ±µ°~¤~¢= «­©´ª~
E¢~~¶ª­£ §q=R=±~~qp§FK=«­¡£«³ª§=©´ª£´~=©§=«§«~°q³ª§=§·­=§«§±=¢~±~¢¥£¬~¢I

~¶¢£¬±=q³=~°~=¥~´ª£¬~±TTSS1 ¢~TTSS2 J¥£¬£ §±=~«­t°~=«­¡£«³ª§= ~¯²£°§§±
¡§²­²­¯±§³°= £¤£¯²¸£K= ¢~¢¥§¬¢~I= °­«TTSS1 «­¬~µ§ª£­ ±= ¡§²­²­¯±§³°
~¯²§´­ £ p§I=«~p§¬=°­¡~TTSS2 ~°=«­¬~µ§ª£­ ±=~«=®°­¡£±£ p§K

«£­°£= w~ª¸£¢= «¬§p´¬£ª­´~¬§= ©´ª£´~= ¢~©~´p§°£ ³ª§= §·­= «£±~«£²§®§±

±£©°£¡§³ª§=±§±²£«§±=¥£¬£ §±JqqppN¢~qqppOJ§±=£¬£°­²­¯±§³°­ ~±q~¬=©~´p§°§±
¢~¢¥£¬~±q~¬I= °­«£ª§¡= ~¥°£q´£= «³²~¬²³°§= p²~«£ §±= ¥~«­·£¬£ §q= `~²~°¢~
 ­¡´°§±= ¯±­´§ª£ §±= «~¥~ª§q¸£xNSUzK~o«­`¬¢~I= °­«= ®~q­¥£¬­ §±¥~¬

¥~¬±¶´~´£ §q=£¬²£°­²­¯±§³°­ §±=q´§±£ ~=¢~©~´p§°£ ³ª§~qqppOJ¥£¬q~¬=¢~=~°~J

qqppNJq~¬K¢~«²©§¡¢~=~¥°£q´£=§±§¡I=°­«TTSS1 ¢~TTSS2J¥£¬£ §=~©­¬²°­ª£ ±
±¶´~¢~±¶´~I= ~°~«­¬~q£±~´£= ¡§ª£ §±= ±£©°£¡§~±KTTSS2- ±§±§²£«~= ±®£¡§¤§©³°~¢
¢~©~´p§°£ ³ª§~=©~¬~¥~´~=¢~¢£ §q=©ª§¬§©³°=§¸­ª~²£ q~¬=¢~=~°~=¥~°£«­¢~¬
¥~«­·­¤§ª=§¸­ª~²£ q~¬xNNTzI°~¡=©§¢£´=£°q¶£ª=~¢~±²³°£ ±=«§±=«­¬~µ§ª£­ ~±

p²~«£ §±= ®~q­¥£¬³°§= q´§±£ £ §±= `~«­·~ª§ £ ~p§K= ±¶´~¢~±¶´~= p²~«£ p§qqppOJ
¥£¬£ §±= q~¬~~°±£ ­ ~tdhJ¥£¬£ q~¬I= °­«ª£ §¡= ´§°³ª£¬²­ §±= «q~´~°= ¤~¯²­°±
µ~°«­~¢¥£¬£¬[81], ©§¢£´=£°q§=±~ ³q§~=§«§±I=°­«=«­¡£«³ª§=±§±²£«~=®~q­¥£¬­ §±
«£¯~¬§¸«£ p§~= `~°q³ª§K= ¥~¬±¶´~´£ §qTTSS2J¥~¬TTSS1 ¥´¶´¢£ ~= ¬£ §±«§£°
§¸­ª~²p§I= ¥~¬³°`£´ª~¢= §«§±~= ©ª§¬§©³°§= µ~°«­p­ §±~~= q³= ¥~°£«­¢~¬= ~°§±
¥~«­·­¤§ª§K= ~¯£¢~¬= ¥~«­«¢§¬~°£= ¸³±²§= ®~±³¶§= §«~¸£I= ~°§±= q³= ~°~= §¥§
®~q­¥£¬­ ~¸£=®~±³¶§±«¥£ £ª§=~°=~°±£ ­ ±xNQVzKkq³«¡~=~°±£ ­ ±=´£°±§~I=°­«

p£±~wª­~=§¥§=~¯²§³°§~=«¶­ª­¢TTSS2Jq~¬=q~¬~~°±£ ­ §±=®§°­ £ p§xOVzK

§±= ¤~¯²§I= °­«V.parahaemolyticus p£§¡~´±TTSSJ±§±§²£«~±I= °­«£ª§¡= ~°~~
¢~«~¶~±§~q£ £ª§V.choleraeJq´§±I=«£²·´£ª£ ±=§«~¸£I=°­«=§¬¤£¯¡§§±=«£¯~¬§¸«£ §=~«
­°§= ®~q­¥£¬§±q´§±= ~°§±= ~°~«­¬~q£±~´£KV.parahaemolyticus §µ´£´±= ~¬q£ §q
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¢§~°£~±q~¬=~±­¡§°£ ³ª=¥~±²°­£¬²£°§²£ ±I=«~p§¬=°­¢£±~¡IV.choleraeJ±=§¬¤£¯¡§~
±£©°£¡§³ª=¢§~°£~±q~¬~~=¢~©~´p§°£ ³ª§[23, 52].

NKTKV. parahaemolyticusJ§±=§¸­ª~²£ §±=±£°­ª­¥§³°§=q´§±£ £ §±=p£±µ~´ª~

~¢°£³ª=±£°­ª­¥§³°=©´ª£´£ p§xNSRI=NSVz´§ °§­±=§¸­ª~²£ §=¢~·­¤§ª§
§·­= ±£°­²§®£ ~¢I= «~¥°~«= ´§ °§­J±®£¡§¤§©³°§= ~¬²§¥£¬£ §= ~°= §·­
§¢£¬²§¤§¡§°£ ³ª§K= «­¥´§~¬£ §qI= ±~©~¸~©§«xNRTzK~oµ£°~= q£°«­±²~ §ª³°§
±­«~²³°§O- ~¬²§¥£¬§I= q£°«­ª~ §ª³°§= ©~¤±³ª~°³ª§KJ~¬²§¥£¬§= ¢~
¤ª~¥£ª~°³ª§HJ~¬²§¥£¬§K­«­°§«= ¢~= q~¬~~´²­°£ «~xNQSzK¥~±³¤q~´£ ³ª§K-
~¬²§¥£¬§±=§«³¬­¯§«§³°=©´ª£´~p§=~`´£¬£±I=°­«=~¬²§¥£¬³°§=«~±~ª~=wª£ ¢~=NMMM J̧̀ £
¥~¶³°£ §±~±= O= ±~~q§±= ¥~¬«~´ª­ ~p§I= «~¥°~«= q£°«³ª§= ¢~«³p~´£ §±= p£¢£¥~¢

±¡§ª¢£ ­¢~= ³¨°£¢§±= ¸£¢~®§°±K= ±~©~¸~©§«= = «­~¶¢§¬~V. parahaemolyticusJ
p²~«£ §±=©ª~±§¤§¡§°£ ~==NMOJ~¬²§¥£¬§±=¢~=POK-~¬²§¥£¬§±=«§¶£¢´§qK=j«§±§
~¸°§q=°³²§¬³ª~¢=«¶­ª­¢hJ~¬²§¥£¬§±=²§®§°£ ~=¶¢£ ~I=°~¢¥~¬OJ~¬²§¥£¬§±
¥~¬±~¸o´°~=¥~¶~¬¥°wª§´£ ³ª§=®°­¡£±§~=¢~KJ~¬²§¥£¬§=±®£¡§¤§©³°§~=q§q­£³ª§
OJ¨¥³¤§±q´§±Kq³«¡~ ~¯²£°§³ª§§¸­ª~²£ §±«¬§p´¬£ª­´~¬§= ¬~µ§ª§I
¥~«­·­¤§ª§q£´¸£ §¢~¬= ¢~= ¸o´§±= µ·ª§¢~¬xSI= NOI= NQMI= NRUzI§±£´£°­¥­°¡
©ª§¬§©³°§= µ·~°­£ §¢~¬xTRI= I= NPPI= NSNz ~°= ~¥ª³²§¬§°¢£ ­¢~KJ~¬²§¥£¬§qK
p£¢£¥~¢=«°~´~ª§=~¶~ª§O- ¢~KJ~¬²§¥£¬§§¯¬~=~o«­`£¬§ª§xTRI=NRU=zI¸­¥§£°q§
©§=¥~«­§°§¡¶~xNNM=zK^~¬²§¥£¬³°§=±¯£«~I=°­«£ª§¡=§q´~ª§±µ§¬£ ±=~«=¡´ª§ª£ £ ±I
~oµ£°§ª=§¯¬~=¸£¬J§­¨§±=¢~=q~¬~~´²­°q~=«§£°=¢~=«­§¡~´±12 O- ~¬²§¥£¬±=¢~48
K-~¬²§¥£¬±Kq~¬~«£¢°­´£= ±¯£«§±= «§¶£¢´§q= ~°±£ ­ ±= TR= ±£°­´~°§~¬²§13 O-
~¬²§¥£¬§±= ¢~71 K-~¬²§¥£¬§±= ±¶´~¢~±¶´~= ©­« §¬~¡§£ §±= «§¶£¢´§qKq³«¡~
´§ °§­¬£ §±=±~©«~­¢=«¸~°¢=°§¡¶´±=«­¡£«³ª§=±¯£«~=¸³±²~¢=~°=«§£±~¢~¥£ ~I=°~¡
©´ª£´§±=~«=«§«~°q³ª£ §q=¥~¥°w£ª£ §±=~³¡§ª£ ª­ ~¸£=«§~¬§p¬£ ±xNSUzK

NKUKVibrio parahaemolyticusJ§q=¥~«­µ´£³ª§§¬¤£¯¡§£ §=¢~«~q§£®§¢£«§­ª­¥§~

Vibrio parahaemolyticusJ§± ¥~±²°­£¬²£°§²£ §±~q´§±¢~«~¶~±§~q£ £ª§
w§°§q~¢§= ±§«®²­«£ §~= ¢§~°£~Eµ·ª§~¬§I= ª­°µ­´~¬§I±§±¶ª§~¬§= ~¬= ±§±¶ª§~¬J
ª­°µ­´~¬§F ¢~= ~ ¢­«§¬~ª³°§= ²©§´§ª§X~¥°£q´£= ¡¶£ª£ ~I= ®§°o£ §¬£ ~= ¢~
¸­¥~¢§=±§±³±²£Ip£±~wª­~==q~¬=±¢£´¢£±=¥~³µ·ª­´£ ~=¢~=©­ª~¤±§K=§¬¤£¯¡§~
q´§q¢~±°³ª£ ~¢§~¢~I=°­¥­°¡=µ£±§I=¥°w£ª¢£ ~=OJNM=¢o£K=a¢~~´~¢£ §±£°qJ
£°q§=¥~°q³ª£ ~=³©~´p§°¢£ ~=©~°¢§­J́ ~±©³ª~°³ª=±§±²£«~±K=§«³¬­¢£¤§¡§²³°
®§°£ p§=p£±~wª­~=±§±²£«³°§=§¬¤£¯¡§£ §±I=«~¥K=±£¤±§±§±=¥~¬´§q~°£ ~K

§¬¤£¯¡§§±= w§°§q~¢~¢= µ·~°­±= µ~°«­~¢¥£¬±= ¢~³«³p~´£ £ª§= ~¬= ¡³¢~¢

¢~«³p~´£ ³ª§=¸o´§±=®°­¢³¯²£ §KVibrio choleraeJ±=«§£°=¥~«­µ´£³ª§=§¬¤£¯¡§§±¥~¬
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¥~¬±¶´~´£ §qI= °­«£ª§¡= `´£³ª£ °§´= ±§o~°§ £±~= ¢~= ¡³¢= ±~¬§²~°³ª= ®§°­ £ ±

³©~´p§°¢£ ~IVibrio parahaemolyticusJ§±= §¬¤£¯¡§~= ¶p§°§~= ~¥°£q´£= ©~°¥§= ±­¡§­J
£©­¬­«§©³°§= ®§°­ £ §±= «¯­¬£= ¯´£·¬£ p§I= ±~¢~¡= ¸o´§±= ®°­¢³¯²£ §= ©´£ §±
«°£µ´£ª­ §±==µ~«·´~¬§=©­«®­¬£¬²§~xRO=zK

Vibrio parahaemolyticus ¤~°q­¢~~= ¥~´°¡£ª£ ³ª§= £±²³~°§£ p§I= ¸o´£ p§= ¢~
±~¬~®§°­= µ·ª£ p§= «q£ª= «±­¤ª§­p§xNSIROI= NMMI= NTMz ¢~= µ~°«­~¢¥£¬±
§¬¤£¯¡§£ §±~==¢~=¥~°£«­±=¢~ §¬w³°£ §±=µ·~°­±==`°¢§ª­£q=~«£°§©~p§I=~¤°§©~p§
¢~= ¶«£ªq~p³~= ¸o´§±= ±~¬~®§°­¸£K= µ·ª§±= ²£«®£°~²³°~I= «~°§ª§~¬­ ~I
¸­­®ª~¬¯²­¬§±=p£«¡´£ª­ ~=¢~=¥~¶±¬§ª§=g~¬¥ ~¢§±=°~­¢£¬­ ~=¥~´ª£¬~±=~¶¢£¬±
®~q­¥£¬§±= ±§´°¡£±~= ¢~= ¢°­p§= ¥~´°¡£ª£ ~¸£[102]. µ·ª§±= ²£«®£°~²³°§±
«¬§p´¬£ª­ ~¸£=§¬¤£¯¡§§±==£®§¢£«§­ª­¥§~p§=«§³q§q£ ±=§±=¤~¯²§I=°­«=³«£²£±§
~¤£q¯£ £ §=±µ­°£¢=q §ª§=q´££ §±=¢°­±=§`£¬±=q~´±xNSTzK

¢~~´~¢£ £ ±I= °­«£ªq~= ¥~«­«µ´£´§~VibrioJ±= ¥´~°§±= £°q§= °­«£ª§«£
©­¬©°£²³ª§= ±~¶£­ ~= ~¬= °~«¢£¬§«£= ±~¶£­ §±= ¥~«­«µ´£´q~= £°q­ ª§­ ~I
«­§¶±£¬§£ £¬= ´§ °§­¸£ ~¢K­̧¥~¢~¢Í § °§­¸£ §±= ±~«©³°¬~ª­¢
°£©­«£¬¢§°£ ³ª§~¢§¢§=°~­¢£¬­ §q=±§q¶§±«§o£ ~~¬=§¬²°~´£¬³°~¢¥~¢~±¶«~I
~±£´£¢~«~²£ §q=p£±~wª£ £ª§~~¬²§ §­²§©£ §qE²£²°~¡§©ª§¬§I=¢­¯±§¡§©ª§¬§I
~¥°£q´£=¡£¤²~¸§¢§¬§F«©³°¬~ª­ ~=L®°­¤§ª~¯²§©~K

NKVKVibrio parahaemolyticusJ§±£©­ª­¥§~

e¦~ª­¤§ª³°§= ´§ °§­¬£ §³«£²£±~¢= ¥´¶´¢£ ~= µ·ª§~¬= ¥~°£«­p§J
£±²³~°§£ p§I=¸o´§±=±~¬~®§°­=µ·ª£ p§I=~¥°£q´£±¶´~=µ·~ª±~²£´£ p§I°­«ª£ §¡
±~§°§¥~¡§­=µ·ª£ §qI=`~«¢§¬~°£=µ·ª£ §q=¢~==¬§~¢~¥§±=±~±³¯£ §±`~¬~°£¡¶£ §q
 §¬w³°¢£ ~K¦~ª­¤§ª³°§= ±~¶£­ £ §= ¥~´°¡£ª£ ³ª§~= w§°§q~¢~¢= ¸o´£ p§= ¢~
«~°§ª§~¬=µ·~ª±~¡~´£ p§I=q³«¡~=«~q§=¬~¶´~=p£§wª£ ~=~¥°£q´£=«²©¬~°=µ·ª£ p§K

µ·ª§~¬= ¥~°£«­p§V.parahaemolyticus §±= ¥~´°¡£ª£ §±= ±§¶p§°£¸£= ¥~´ª£¬~±
~¶¢£¬±=±¶´~¢~±¶´~=£©­ª­¥§³°§=¤~¯²­°£ §K=~±£q§=¤~¯²­°£ §~=²£«®£°~²³°³ª§
¡´ª§ª£ £ §I= µ·ª§±= «~°§ª§~¬­ ~I= ¥~¶±¬§ª§= ¬~µ§ª~©£ §±= °~­¢£¬­ ~= ¢~
±§«o´°§´£I=¯ª­°­¤§ª§a �±=°~­¢£¬­ ~=¢~=~KpK

µ·ª§±= ²£«®£°~²³°~±~= ¢~V.parahaemolyticusJ±= p­°§±= ³°q§£°q©~´p§°§±
~°±£ ­ ~=¥~¬±~¸o´°~´±= ~¯²£°§§±=¥~´°¡£ª£ §±=¥£­¥°~¤§³ª=~°£~ª±=~«£°§©~p§K
£´°­®~±~=¢~=~¸§~p§xUTz. ²£«®£°~²³°~=«¬§p´¬£ª­´~¬=¥~´ª£¬~±=~¶¢£¬±I=¸­¥~¢~¢I
vibrioJ£ §±=±§¶p§°£¸£I=q³«¡~=®§°¢~®§°§=©~´p§°§=²£«®£°~²³°~±~=¢~=®~q­¥£¬³°§
V.parahaemolyticusJ§±= ±§¶p§°£±= p­°§±= ~°= ~°±£ ­ ±K©´ª£´£ «~= ~`´£¬~I= °­«
®~q­¥£¬³°§V.parahaemolyticusJ§± °~­¢£¬­ ~= ±~£°q­= °~­¢£¬­ ~±q~¬= p£¢~°£ §q
«~o~ª§~= ¢~ ~ª§= ²£«®£°~²³°§±= ®§°­ £ p§K= ~«¥´~°~¢I= ®~q­¥£¬³°§= §¸­ª~²£ §
²£«®£°~²³°§±= ¡´ª§ª£ ~¸£= ¥~¬±¶´~´£ ³ª~¢= °£~¥§°£ £¬K= a¢~¢~±²³°£ ³ª§~
~¥°£q´£= ¥~°£«­= ¤~¯²­°£ §±= ¥~´ª£¬~= ±£¢§«£¬²£ p§vibrioJ£ §±= ¥~´°¡£ª£ ~¸£K
©£°w­¢I=©~¬£©­=¢~=©­ª´£ª§=xNMOz=~o¬§p¬~´£¬=¸~«q°§±=q´££ p§=±£¢§«£¬²£ p§vibrio
spp.- ~¯²£°§£ §±=±~±§¡­¡¶ª­=¡§©ª¸£=²£«®£°~²³°§±=¥~´ª£¬~±K=£°qJ£°q§=~¶~ª§
©´ª£´§±= p£¢£¥£ §±= «§¶£¢´§q= xRSzI«­¡£«³ª§=  ~¯²£°§~= ±£¢§«£¬²£ p§= ¥´¶´¢£ ~
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¶~¬¥°wª§´§= ¢°­§±= ¥~¬«~´ª­ ~p§I= ¸~«q°§±= q´££ p§¡= ©§I= q³«¡~= µª§±
¥~¬«~´ª­ ~p§=«~q§=¥~«­·­¤~=±£¢§«£¬²£ §¢~¬=~°=¶¢£ ~K

µ·ª§±= ±§«o´°§´£I= q³«¡~= ¬~©ª£ ~¢= «¬§p´¬£ª­´~¬= £©­ª­¥§³°= ¤~¯²­°~¢
«§§`¬£´~I=¶p§°~¢=¢~©~´p§°£ ³ª§~=±~©´£ §=¬§´q§£°£ £ §±=E­°¥~¬³ª§=±³ ±²°~²§±F
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¥~«­§·­±= £¯±²°~¯°­«­±­«³ª§= ®ª~¸«§¢§±= ±~¶§qK¸­¥§£°q= «~q¥~¬±= ap£³wª§~
§¬²£¥°§°£ ~=¯°­«­±­«³ª=¢¬«Jp§K=§¬¤§¡§°£ ³ª§= ~¯²£°§~=±~©«~­¢=¶~¬¥°wª§´§
®£°§­¢§±=¥~¬«~´ª­ ~p§==~¥°w£ª£ ±=¤~¥³°§=¬~µ§ª~©£ §±=µ~°«­¯«¬~±=ª§¸§±§±
¥~°£p£K= ^~«¥´~°~¢I= ª­¥§©³°§~= ¢~´~±©´¬~qI= °­«= §±§¬§= «¬§p´¬£ª­´~¬= °­ª±
q~«~p­ £¬= ¥£¬£ §±= ¦­°§¸­¬²~ª³°= ¥~¢~²~¬~p§= «±¥~´±~¢ª~« ¢~= ¤~¥§±~I
°­«£ª§¡=´£°­¡§²­²­¯±§¬§±=¥£¬±=~²~°£ ±K

Vibrio cholerae ±=¤§ª~«£¬²³°§= ~¯²£°§­¤~¥§CTX§q´ª£ ~=¯­ª£°~J²­¯±§¬§±
¥£¬§±= ©ª~±²£°§±(ctxAB) ¥~¢~²~¬§±= «£¯~¬§¸«~¢Kj«­¡£«³ª§= ¤~¥§= §¬²£¥°§°¢£ ~
¯°­«­±­«³ª= ¢¬«Jp§attRS- «§«~¥°£ §±= ±~§²§±= ±~p³~ª£ §q= I= ¶­ª­= p²~«£ p§I
°­«£ªq~¡=£±=±~§²§=~°=¥~~`¬§~qI=°£®ª§¡§°£ ±=®ª~¸«§¢§±=±~¶§qK=´§¬~§¢~¬ctxAB
CTX¤~¥§±=±²°³¯²³°§±=¬~µ§ª§~I=«~±=p£³wª§~ctxABJ±=¦­°§¸­¬²~ª³°~¢=¥~¢~²~¬~
V. choleraJ±= ²­¯±§¥£¬³°§¢~¬= ~°~²­¯±§¥£¬³°= p²~«£ ¸£K¤§ª~«£¬²³°§
 ~¯²£°§­¤~¥£ §VSK, fs1 ¢~fs2 ¥~«­·­¤§ª§~V. cholerae O139J¢~¬KVSKJ±=p£³wª§~
¯°­«­±­«~p§=§¬²£¥°§°£ ~=¢~=ª§¸­¥£¬§±=µ~°«­¯«¬~K

V. parahaemolyticusJ ¤§ª~«£¬²³°§= ¤~¥£ §±Vf12J§±¢~Vf33J§±= «~¥~ª§q¸£
±µ~´ª­ ¢¬£¬=©~´p§°±=©~¬~¥~´~=¤£¬­«£¬±~=¢~=¤§ª~«£¬²³°§=¤~¥§±=p£«¡´£ª­ ~±
p­°§±K=£±=~°§±=¢~~¶ª­£ §q1,400¬«=±§¥°w§±=¢~7¬«=±§¥~¬§±=¤~¥£ §I=£°q¨~t´§~¬§I
µ°§³ª§=¢¬«J§qI=°­«ª§±=¸­«~=¢~~¶ª­£ §q=UKQ=© J§~K=q³«¡~=£¯±²°~¯°­«­±­«³ª§
£ª£«£¬²£ §±=¯­¬~±~=¢~=©~¬~¥~´~=¤£¬­«£¬±=p­°§±=®§°¢~®§°§=©~´p§°§=´£°=«­§¬~¶~I
¢~¢¥§¬¢~I= °­«Vf12 ¢~Vf33 ¤~¥£ §±= ¥£¬­«£ ±= p£³wª§~q= ³°q§£°q¯«£¢£ ~
«~±®§¬w£ª§=³¨°£¢§±=®ª~¸«§¢³°§=¢~=¯°­«­±­«³ª§=µ~°«­p­ §±=¢¬«J£ q~¬=¢~
p£±~wª­~=¥~°©´£³ª§=°­ª§=§q~«~p­¬V. parahaemolyticusJ§±=¤§ª~«£¬²³°§=¤~¥§±
®~q­¥£¬­ §±=¥£¬£ §±=¢§¬~«§©³°=«­ §ª§¸~¡§~p§[40].

j«­¥´§~¬£ §q= ¢~¢¥§¬¢~I= °­«V. parahaemolyticusJ O3:K6 ±£°­²­®§±

p²~«£ q~¬= ~±­¡§°£ ³ª§~f237J ~¯²£°§­¤~¥§I°­«£ª±~¡= ¥~°©´£³ª§= ¥£¬£ §= ¢~
¥£¬­«³°§=±²°³¯²³°~V. choleraJ±CTXJ¤§ª~«£¬²³°§=¤~¥§±=~¬~ª­¥§³°§=~¯´±KctxABJ
§±=±~¬~¡´ª­¢f237J ~¯²£°§­¤~¥±=~¯´±=³¬§©~ª³°§=~q´ª§±=`~°`­JORF8,°­«£ª±~¡
~°=¥~~`¬§~=¦­«­ª­¥§=¢¬«J§±=±¶´~=q~¬«§«¢£´°­ £ q~¬K

h©´ª£´~«= ~`´£¬~I= °­«= «­¡£«³ª§f237J ~¯²£°§­¤~¥§= ~°~= «¶­ª­¢O3:K6
±£°­²§®§±p²~«£ q~¬= ~°§±= ~±­¡§°£ ³ª§I= ~°~«£¢V. parahaemolyticus §±±¶´~
±£°­´~°£ q~¬~¡I=°­¥­°§¡~~=«~¥~ª§q~¢IO4:K68 ¢~O1:KUTK O3:K6 «­¬~q£±~´£
p²~«£ §±= ³«°~´ª£±­ ~= ~o«­`¬¢~ORF8J¢~¢£ §q§Ke¦§ °§¢§¸~¡§§³ª§= ©´ª£´£ §q
¢~¢~±²³°¢~I= °­«f237 §¬²£¥°§°£ ³ª§~=  ~¯²£°§³ª= ¯°­«­±­«~p§K^~«¥´~°§
¤£¬­²§®§=p£±~wª­~I=­°¥~¬§¸«±=§¡~´±=¥~°©´£³ª§=¥~°£«­=±²°£±§±¥~¬I=±~¬~«=§±
¢~~§¬¤§¡§°£ ±=~¢~«§~¬±Kj«£­°£±=«¶°§´©§J¤OPT§±I=°­¥­°¡=¸°¢~¢§=®~¬¢£«³°§
®­²£¬¡§~ª§±=«¯­¬£=©­«®­¬£¬²§±=°­ª§V. parahaemolyticus §±p²~«£ p§I=p£«¢¥­«
p£±µ~´ª~±=±~t§°­£ ±xUUzK
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ffKj«~±~ª£ §=¢~=«£q­¢£ §

NK±~©´ª£´§=«~±~ª~

m µ·ª§±= ±§¬¨£ §W ®§°´£ª~¢= ±~©´ª£´= «~±~ª~¢ ~¯²£°§£ §±~= ¢~
 ~¯²£°§­¤~¥£ §±= ¥~«­·­¤§±= «§¸¬§q´§·£¬£ ¢§qµ·ª§±= ±§¬¨£ ±K= ±§¬¨£ ±
´§o£ ¢§q±~¯~°q´£ª­±= «²©¬~°§= µ·~ª±~²£´£ §¢~¬= Eª§±§±¢~= ©³«§±§±= ² £ §I
q §ª§±§±=¸o´~F=¢~=p~´§=¸o´§±=±¶´~¢~±¶´~=µ£°²§ª£ §¢~¬=E«¢K±³¤±§±=p£±~°q~´§I
«¢Kt­°­¶§±=p£±~°q~´§I=«µ´~¬£=©­¬¡¶§±=±~¬~®§°­=¸­ª§=¢~= ~q³«§±= ³ª´~°§FK

 ~¯²£°§³ª§=p²~«£ §W==±²~¬¢~°²³ª§=p²~«§ATCC # 17802
©́ ª£´§±= ®°­¡£±p§±~¯~°q´£ª­±= µ·ª§~¬§= ¥~°£«­¢~¬OMMSJOMMU= µª£ p§

¥~«­·­¤§ª§ sibrio parahaemolyticus-§±NVV_ ~¯²£°§³ª§= p²~«§K= «­¡£«³ª§= p²~«£ §
§¬~¶£ ~= ¥K= £ª§~´~±= ±~¶£ª­ §± ~¯²£°§­¤~¥§§±I«§©°­ §­ª­¥§§±~= ¢~
´§°³±­ª­¥§§±=§¬±²§²³²p§K

 ~¯²£°§­¤~¥£ §W©´ª£´§±¤~°¥ª£ p§=¥~«­·­¤§ª§V. parahaemolyticus §±
«§«~°q=±®£¡§¤§©³°§=PM= ~¯²£°§­¤~¥§=K

~¬²§ §­²§©£ §W= ~«®§¡§ª§¬§I= ¡£¤~¸­ª§¬§I= ±³ª¤~«§¢§I= ¤³°~¸­ª§¢­¬§I
©~¬~«§¡§¬§I= ®­ª§«§¯±§¬§B, ¢­¯±§¡§©ª§¬§I= ²°§«£²­®°§«§I= ²£²°~¡§©ª§¬§I
¯ª­°~«¤£¬§©­ª§I= £°§q°­«§¡§¬§I= §«§®£¬£«§I= ¥£¬²~«§¡§¬§I±²°£®²­«§¡§¬§I
¡§®°­¤ª­¯±~¡§¬§E=«µ~°«­£ ´£ª£ §WSigma, Liophilchem )

 ³¤£°³ª§=±§±²£«£ §=¢~¯§«§³°§=°£~¯²§´£ §W

• ¤~¥³°§= ³¤£°§50mM Na2HPO4, 22mM KH2PO4, 85mM NaCl, 12mM MgSO4,
11mM CaCl2, pH 7,2

• PBS ¢~ ³¤£°£ ³ª§=¤§¸§­ª­¥§³°§=¶±¬~°§IpH 7,4 ( Sigma)
• TA-²°§±=~¡£²~²³°§= ³¤£°§pH 7,4( Sigma)
• 1mM EDTA  ³¤£°³ª§=¶±¬~°§pH 7,4
• 5M NaClJ¶±¬~°§
• 10mM Tris
• 1% SDS

«§©°­ §­ª­¥§³°§=~°££ §W
 ~¯²£°§£ §±~=¢~= ~¯²£°§­¤~¥£ §±©³ª²§´§°£ §±q´§±=¢~=p£±~¬~¶~¢W

• LB (Luria-Bertani) ª³°§~J £°²~¬§±~¥~°§=¢~= ³ª§­¬§(Difco)
• ±­§­±=~¥~°§=¢~= ³ª§­¬§(�DiFco�, �Biomereux�);
• ®£®²­¬§~¬§=²³²£=µ·~ª§

 ~¯²£°§£ §±±~§¢£¬²§¤§©~¡§­¢W

• TCBS- q§­±³ª¤~²J¡§²°~²J¬~o´ª§±=«~°§ª£ §±- ±~¯~°­¸~±p£«¡́£ª§
«·~°§=~°£Vibrio spp.  ~²£°§£ §±~q´§±K
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_ ~¯²£°§£ §±¤§¸§­ª­¥§³°J §­¯§«§³°§=q´§±£ £ §±=p£±~±µ~´ª~¢W

• T1N1 ~¥~°§²°§®²­¬=«~°§ª§~¬§=~¥~°§

• GSA ~¥~°§=|PB¬~²°§³«§±=¯ª­°§¢§±=p£«¡´£ª§=~¥~°§

• GA ~¥~°§|g£ª~²§¬§~¬§I=³«~°§ª­=~¥~°§
• ¦§³Jª£§´±­¬§±EHF) ¥ª³©­¸§~¬§=~°£
• ¬~¶p§°µ·ª£ §W=±~¯~°­¸~I=«~¬­¸~I=~°~ §¬­¸~I=ª~¯²­¸~

• ~«§¬­«g~´£ §W=~°¥§¬§¬§I=ª§¸§¬§I=­°¬§q§¬§

~¬²§¥£¬£ §±= ©­«£°¡§³ª§= ¬~©°£ §(Denka Seiken co., Niigata-ken, Japan)
V. parahaemolyticus  ~¯²£°§£ §±=±£°­²§®§°£ §±q´§±X

±®£¡§~ª³°§=©­«£°¡§³ª§=¬~©°£ §(Bio-Rad Laboratories, Hercules, CA da Gen Elute,
Sigma ) ~¯²£°§³ª§¢¬«J§±=¥~«­±~·­¤~¢X

®­ª§«£°~¸~= ¨~t´³°§= °£~¯¡§§±= ®°~§«£°£ §V. parahaemolyticus  ~¯²£°§£ §±
¥£¬£²§©³°§=§¢£¬²§¤§©~¡§§±q´§±=¥~«­·£¬£ ³ª§=E¡¶°§ª§NKF

¡¶°§ª§NK

±~«§¸¬£=¥£¬§q~¬«§«¢£´°­ ~(5�-3�) ~«®ª§©­¬§±=¸­«~
E¬³©ª£­²§¢³°§=µ·´§ª§F

µ·~°­

VA-F F’-5�-CGAGTACAGTCACTTGAAAGC-3�
737 Di Pinto et al.,

2006
VA-R R-5�- CACAACAGAACTCGCGTTACC-3�

m ~¯²£°§£ §±= ¥£¬£²§©³°§= «°~´~ª¤£°­´¬£ §±p£±~±µ~´ª~¢= ®³ª±§°£ ~¢
´£ªp§=¥£ªJ£ª£¯²°­¤­°£¸§±q´§±=´§·£¬£ ¢§qNot IJ°£±²°§¯¡§³ª=£¬¢­¬³©ª£~¸~±K
E¡¶°§ª§OKF

¡¶°§ª§OK

°£±²°§¯¡§³ª§
£¬¢­¬³©ª£~¸~

~«­±~¡¬­ §
q~¬«§«¢£´°­ ~

¥~t°§±=~¢¥§ª§

Not I 5’ GCGGCCGC 3’ GCGGCC-- GC

3’ CGCCGGCG 5’ CG-- CCGGCG
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 ~¯²£°§£ §±= ´§°³ª£¬²­ §±= ¤~¯²­°£ §±= p£±~±µ~´ª~¢¥~«­·£¬£ ³ª§
®­ª§«£°~¸~=¨~t´³°§°£~¯¡§§±( PCR) ®°~§«£°£ §WtoxR, tdh,trh, tlh,gs,orf8 E¡¶°§ª§=PKF

¡¶°§ª§PḰ§°³ª£¬²­ §±¤~¯²­°£ §±¥£¬£²§©³°§=«~¶~±§~q£ ª£ §

±~«§¸¬£=¥£¬§ q~¬«§«¢£´°­ ~(5�-3�)

~«®ª§©­¬§±=¸­«~
E¬³©ª£­²§¢³°§

µ·´§ª§F µ·~°­

toxR toxR-F: GTC TTC TGA CGC AAT CGT TG 368
Kim et.al.
(1999)

toxR-R: ATA CGA GTG GTT GCT GTC ATG

Tdh tdh-F:GTA AAG GTC TCT GAC TTT TGGAC 269
Bej et.al.
(1999)

tdh-R: TGG AAT AGA ACC TTC ATC TTC
ACC

Trh trh-F: TTG GCT TCG ATA TTT TCA GTA TCT 500
Bej et.al.
(1999)

trh-R: CAT AAC AAA CAT ATG CCC ATT
TCC G

Tlh
tlh-F: AAA GCG GAT TAT GCA GAA GCA
CTG 450

Bej et.al.
(1999)

tlh-R: GCT ACT TTC TAG CAT TTT CTC TGC

GS gs-F:TAA TGA GGT AGA AAC A 651
Catherine C
et.al. (2006)

gs-R:ACG TAA CGG GCC TAC A

Orf8 orf8-F: GTT CGC ATA CAG TTG AGG ~700
Nasu et.al.,
(2000)

orf8-R: AAG TAC AGC AGG AGT GAG

 ~¯²£°§­¤~¥£ §±=±£°­ª­¥§³°§=q´§±££ £ §±p£±~±µ~´ª~¢W

• ª~ ­°~²­°§³ª§=¡¶­´£ª£ §W= ­¡´°£ §

• ~¢§³´~¬²§Ec°£³¬¢ ±=~¢¨³´~¬²I=a§¤¡­F
• ~¬²§¤~¥³°§=p°~²£ §W~¬²§-Vpa 19KP¢~~¬²§-Vpa A11

®°­²£­ª§¸³°§=¤£°«£¬²£ §W

• ®£®±§¬§±=NBJ§~¬§=¶±¬~°§

• ¯£«­²°§¤±§¬§±=NBJ§~¬§=¶±¬~°§

°£±²°§¯¡§³ª§= £¬¢­¬³©ª£~¸£ § ~¯²£°§­¤~¥£ §±= °£±²°§¯¡§³ª§
®°­¤§ª§±=p£±~±µ~´ª~¢E¡¶°§ª§=QFW
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¡¶°§ª§=QK

°£±²°§¯¡§³ª§
£¬¢­¬³©ª£~¸~

~«­±~¡¬­ §
q~¬«§«¢£´°­ ~¥~t°§±=~¢¥§ª§

EcoR I
5’GAATTC 3’ 5’--G AATTC--3’
3’CTTAAG 5’ 3’--CTTAA  G--5’

EcoR V
5’GATATC 3’ 5’--GAT ATC--3’
3’CTATAG 5’ 3’--CTA TAG--5’

Hind III
5’AAGCTT 3’ 5’--A AGCTT--3’
3’TTCGAA 5’ 3’--TTCGA A--5’

BamH I
5’GGATCC 3’ 5’--G GATCC--3’
3’CCTAGG 5’ 3’--CCTAG G--5’

Sau3A
5’GATC 3’ 5’-- GATC---3’
3’CTAG 5’ 3’-- CTAG --5’

Pst I
5’ CTGCAG 3’ 5’--CTGCA  G--3’
3’ GACGTC 5’ 3’--G  ACGTC--5’

Sal I
5’ GTCGAC 3’ 5’--G  TCGAC--3’
3’ CAGCTG 5’ 3’--CAGCT  G--5’

Xba I
5’TCTAGA 3’ 5’--T CTAGA--3’
3’AGATCT 5’ 3’--AGATC T--5’
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OK ©´ª£´~p§=¥~«­·£¬£ ³ª§=«£q­¢£ §

OKNKo§~=µ·~ª±~²£´£ §¢~¬µ·ª§±==±§¬¨£ §±=~o£ ~=¢~=¢~«³p~´£ ~

µ·ª§±=±§¬¨£ §±=~o£ ~=µ~°«­£ ¢~=£°q§=w§°§q~¢§=±¯£«§±=«§¶£¢´§qI=q³«¡~
¥~«­©´ª£´£ §±= «§¸¬§±~= ¢~= ±®£¡§¤§©§±= ¥~q´~ª§±µ§¬£ §qI= ±§¬¨£ §±= ~o£ §±
±§¶p§°£=¢~=¢~«³p~´£ §±=®°­¡£¢³°~=§¡´ª£ ­¢~K=±§¬¨£ ±=´§o£ ¢§q=¢o§±=®§°´£ª
¬~¶£´~°p§=NNJNR=±~~q~«¢£=§¬²£°´~ªp§K=±§¬¨£ ±=´§o£ ¢§q=µ·ª§±=¸£¢~®§°§¢~¬=NRJ
PM±«= ±§o°«£¸£= ±²£°§ª³°= t³°t£ªp§= N= ª§²°§±= «­¡³ª­ §qK= ®~°~ª£ª³°~¢
´§¬§p¬~´¢§qW=~«§¬¢±I=²£«®£°~²³°~±=¢~=±¶´~=©ª§«~²³°=®§°­ £ ±K=µ·ª§±=¬§«³p£ §±
~¬~ª§¸±=´~¬¶­°¡§£ª£ ¢§q=±§¬¨§±=~o£ §¢~¬=~°~³«£²£±=Q=±qJ§±=¥~¬«~´ª­ ~p§K

µ·ª§±=¤§¸§©­J̄ §«§³°§=®~°~«£²°£ §±=¥~¬±~¸o´°~Kµ·ª§±=¸­¥§£°q=¤§¸§©³°J
¯§«§³°= ®~°~«£²°±I= °­¥­°§¡~~= «~°§ª§~¬­ ~I= ¥~«²~°­ ~I= µ·~ª ~¢= §­¬q~
©­¬¡£¬²°~¡§~I= µ·~ªp§= ¥~¶±¬§ª§= g~¬¥ ~¢§±= °~­¢£¬­ ~= ¢~= «·~°§= ¬~µ§ª~©£ §±
°~­¢£¬­ ~I´±~¸o´°~´¢§q= «³ª²§®~°~«£²°³ª§= ®­°²~²³ª§= ±~¸­«§= ¶£ª±~µ·­±
EYSI 556 MPS) ±~p³~ª£ §qK

«§©°­ ³ª§=¢~ §¬w³°£ §±=¶~°§±¶§±=¥~¬±~¸o´°~K±~©´ª£´=µ·~ªp§=±~£°q­
«§©°­ ³ª§=°§¡¶´§±¥~¬±~¸o´°§±~q´§±=´§·£¬£ ¢§qNIUBJ§~¬§LB~¥~°§±=¤§¬¨¬£ ±K
±~©´ª£´§=µ·ª§±=±~µ·§±§=¢~=~q¨£°~¢§=¥~¬¸~´£ £ §=N«ª=°~­¢£¬­ §q=¢~¥´¯­¬¢~
®£²°§±=¤§¬¨~¬¸£=¢~=´~«~²£ ¢§q=NRJOM«ª¥~«ªo´~ªQRø ¥̀~¥°§ª£ ³ªLB ~¥~°±K
´~¶¢£¬¢§q= §¬©³ ~¡§~±PToCJ̧ £= OQJQU= ±~~q§±= ¥~¬«~´ª­ ~p§= ¢~= ´§q´ª§¢§q
µ~°«­¯«¬§ª§= ~¯²£°§³ª§=©­ª­¬§£ §±=°~­¢£¬­ ~±KAerobic Count plates EPMI~ppF
®£²°§¤§ª«£ §±= «£p´£­ §q= ´±~¸o´°~´¢§q= µ·ª§±= ¬§«³pp§= ~£°­ £ §±= ±~£°q­
°~­¢£¬­ ~±K=®£°²§¤§ª«¸£=¢~¥´¯­¬¢~==±~©´ª£´§=µ·ª§±=±~µ·§±§=¢~=~q¨£°~¢§
¥~¬¸~´£ ~= N«ª= °~­¢£¬­ §qK= ´~¶¢£¬¢§q= §¬©³ ~¡§~±PToCJ̧ £= OQ= ±~~q§±
¥~¬«~´ª­ ~p§K=p£¢£¥±=´§µ£°¢§q=p£±~ ~«§±§=±¯£«§±=«£p´£­ §qK

2.2. VibrioJ±=¥´~°§±= ~¯²£°§£ §±=¥~«­·­¤~

VibrioJ±= ¥´~°§±=  ~¯²£°§£ §±= ¥~«­±~·­¤~¢NMMª§²°§«­¡³ª­ §±µ·~ª±
´~²~°£ ¢§qOMM«©«J§~¬¢~=SQ«©«J§~¬= ~¢£p§K=NMM«ª=¥~¤§ª²°³ª=E®ª~¬¯²­¬§±¥~¬
q~´§±³¤~ªFµ·~ª± (PFW-plankton free water) ´¤§ª²°~´¢§qMIQR«©«J§~¬= ¤§ª²°p§I
°­«£ª±~¡= ¤§ª²°~¡§§±= p£«¢£¥= ´~q~´±£ ¢§q= = NMM= «ª= ®£®²­¬§~¬= µ·~ªp§K
®~°~ª£ª³°~¢NMJRM=«ª®ª~¬¯²­¬«­¡§ª£ ³ªµ·~ª±=´¤§ª²°~´¢§q=MIQR«©«J§~¬
¤§ª²°p§= ¢~= ¤§ª²°±= ´~q~´±£ ¢§qTCBSJ§±= ¬§~¢~¥¸£Kl­°§´£= p£«q¶´£´~p§
§¬©³ ~¡§~±=´~¶¢£¬¢§qq£°«­±²~²p§==PTMCJ̧ £=OQ=±~~q§±=¥~¬«~´ª­ ~p§K

®ª~¬¯²­¬§±= ¤°~¯¡§§¢~¬ ~¯²£°§£ §±= ¥~«­·­¤§±= «§¸¬§qV«ª= ®£®²­¬§~¬
µ·~ª±́³«~²£ ¢§q~=N=«ª=®ª~¬¯²­¬±ESQ«©«=¢~=OMM=«©«J§~¬= ~¢£p§=¥~¤§ª²°³ª§F
¢~́ ~¶¢£¬¢§q=§¬©³ ~¡§~±q£°«­±²~²p§==PTMCJ̧ £=OQ=±~~q§±=¥~¬«~´ª­ ~p§K
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¥~«¢§¢°£ §±=«£q­¢§
´§ °§­¬£ §±«­«°~´ª£ ~NB®£®²­¬³°µ·~ªp§

±~©´ª£´§=«~±~ª~

±£ª£¯²§³°§=¬§~¢~¥£ §±=¥~«­·£¬£ ~(TCBS~¥~°§F

©³ª²§´§°£ ~NBNaClJ§±p£«¡´£ª
g£ª~²§¬§~¬~¥~°¸£

 §­¯§«§³°§
±~§¢£¬²§¤§©~¡§­
²£±²£ §
API 20 NE

­ ±̄§¢~¸~=²£±²§

¸°¢~MBJNMBNaClJ§±=p£«¡´£ª=q¶£´~¢
¬§~¢~¥p§

 §­¯§«§³°§=²£±²£ §

p~¯°£ §±=¤£°«£¬²~¡§~
±~¯~°­¸~I=«~¬­¸~I
~°~ §¬­¸~I=ª~¯²­¸~

~«§¬­«g~´£ §±
¤£°«£¬²~¡§~
~°¥§¬§¬§
ª§¸§¬§
­°¬§q§¬§

®­ª§«£°~¸³ª§=¨~t´³°§=°£~¯¡§~=E®¨°F

_µ·ª§±±§¬¨£ §¢~¬´§ °§­£ ±¥~«­·­¤§±¢~§¢£¬²§¤§©~¡§§±±¯£«~

±³°KOKVibrioJ±=¥´~°§± ~¯²£°§£ §±=§¢£¬²§¤§©~¡§§±=±¯£«~
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2.3.  ~¯²£°§³ª§=p²~«£ §±= §­ª­¥§³°§=q´§±£ £ §±=p£±µ~´ª~

±~©´ª£´§= p²~«£ §±= ©³ª²³°~ª³°J«­°¤­ª­¥§³°= q´§±£ £ ±= ´±µ~´ª­ ¢§q
 ~¯²£°§£ §±=¸°¢§±=¶~±§~q§q=«·~°I=q¶£´~¢=¢~=¬~¶£´°~¢q¶£´~¢=~°££ ¸£K

_ §­¯§«§³°§= q´§±£ £ §±= p£±µ~´ª~K§̧ ­ª~²£ §= «­µ«¢£ ­¢~«~°§ª§±
«­¶«~°£ ~¸£I= ¥ª³©­¸§±= g~¬¥´~±~= ¢~= ¤£°«£¬²~¡§~¸£= E¦§³Jª£§´±­¬§±= ²£±²§FI
¬~¶p§°µ·ª£ §±=«­¶«~°£ ~¸£=E±~¯~°­¸~I=ª~¯²­¸~I=«~¬­¸~I=~°~ §¬­¸~FI¡§²­¯°­«
­¯±§¢~¸~±I=g£ª~²§¬¢£¦§¢°­ª~¸~±I=ª§¸§¬J ¢~=­°¬§q§¬J¢£©~° ­¯±§ª~¸~±~¢~
~°¥§¬§¬J¢£¦§¢°­ª~¸~±= p£«¡´£ª­ ~¸£K= _ §­¯§«§³°= ²£±²£ ¸£= ¢~·°¢¬­ §q
§¢£¬²§¤§¡§°£ ³ª§Vibrio parahaemolyticus-§±p²~«£ §±=¥£¬£²§©³°=§¢£¬²§¤§©~¡§~±
®­ª§«£°~¸~=¨~t´³°§=°£~¯¡§§qK

d ¥£¬£²§©³°§=§¢£¬²§¤§©~¡§~K¥£¬­«³°§=¢¬«J±=¥~«­±~·­¤~¢=´§·£¬£ ¢§q¢¬«J§±
¥~«­±~·­¤±®£¡§~ª³°= ©­«£°¡§³ª= ¬~©°£ ± (Bio-Rad Laboratories, Hercules, CA).
 §­¯§«§³°~¢=§¢£¬²§¤§¡§°£ ³ª§V. parahaemolyticus §±=§¸­ª~²£ §±=§¢£¬²§¤§©~¡§~
¶¢£ ­¢~=®­ª§«£°~¸~=¨~t´³°§=°£~¯¡§§±=E®¨°F==±~p³~ª£ §q=±~¶£­ ~J±®£¡§¤§©³°§
®°~§«£°£ §±= ¥~«­·£¬£ §q= E¡¶°§ª§= NFKm®­ª§«£°~¸~= ¨~t´³°= °£~¯¡§~p§
¥~«­·£¬£ ³ª= §¯¬~=  ~¯²£°§³ª§= ©³ª²³°£ §±= ¢¬«ITaqJ¢¬«= ®­ª§«£°~¸~I
q~´§±³¤~ª§=¬³©ª£­²§¢£ §±=¬~°£´§=ENM=««­ª§=q§q­£³ª§=©­¬¡£¬²°~¡§~F¢~=­°§
®°~§«£°§= E®§°¢~®§°§= ¢~= ³©³J «§«~°q³ª£ §±FK= m®¨°J®°­¢³¯²£ §±
¥~±~~¬~ª§¸£ ª~¢ §́·£¬£ ¢§q£ª£¯²°­¤­°£¸±NJNIOB= ~¥~°­¸~±
¥£ªp§K_ §­¯§«§³°~¢= ~°~§¢£¬²§¤§¡§°£ ³ª§= = p²~«£ §±= ¥£¬£²§©³°§
§¢£¬²§¤§©~¡§§±q´§±´~¶¢£¬¢§qNSp°§ ­±­«³ª§= °¬«J±= ~«®ª§¤§¡§°£ ~±I
±£¯´£¬§°£ ~±=¢~=´~¢~°£ ¢§qNCBI¢~RDPII  ~¸£ ±K

PFGE-~¬~ª§¸§K ~¯²£°§³ª§=p²~«£ §±=¯°­«­±­«³ª§=¢¬«J§±=°£±²°§¯¡§³ª§
¤°~¥«£¬²£ §±=®­ª§«­°¤³ª§=~¬~ª§¸§=¥~¬¶­°¡§£ª¢~=®³ª±§°£ ~¢´£ªp§=¥£ªJ
£ª£¯²°­¤­°£¸§±=±~p³~ª£ §q(PFGE - Pulsed-Field Gel Electrophoresis)K=¥£¬­«³°§=¢¬«J
§±= £¯±²°~¯¡§~±= ´~¶¢£¬¢§q= NB= ~¥~°­¸~±(SeaKem-Gold Agarose. Lonza) ¥£ªp§I
°­«£ª§¡= «³p~´¢£ ­¢~= N= «¥L«ª= ª§¸­¡§«§±~= ¢~= NMM= «©¥L«ª= ®°­²£§¬~¸~K-±
p£«¡´£ª§=«~ª§¸§°£ £ª§= ³¤£°§q=E6mM Tris-~¡£²~²§pH-8,0; 1M NaCL; 100mM EDTA
pH8,0; 0,2% deoxycholate; 0,5% N-Lauroylsarcosine).

§¬²~¯²³°§= ¢¬«J§±= ¤°~¥«£¬²§°£ ~±= ´~¶¢£¬¢§q= °£±²°§¯¡§³ª§
£¬¢­¬³©ª£~¸§qNotI (Neb. BioLabs), «µ~°«­£ ª§±= «§£°= «­µ­¢£ ³ª§= ~¬­²~¡§§±
«§¶£¢´§qK= ¤£°«£¬²§q= ¢~«³p~´£ ³ª§= ¢¬«J§±= ¤°~¥«£¬²£ §±= ¢~·­¤~±= ´~¶¢£¬¢§q
®³ª±§°£ ~¢§=£ª£¯²°­¤­°£¸§q1,2% SeaKem-Gold ~¥~°­¸~±¥£ªp§I=p£±~ ~«§±§
£ª£¯²°­¤­°£¸§±= ³¤£°§q(0,5xTris-Borate-EDTA), Gene Navigator� System (Amersham)
~®~°~²§±=¥~«­·£¬£ §qK=£ª£¯²°­¤­°£¸§±~q´§±=¥~«­·£¬£ ³ª§=§¯¬~=«­ª£©³ª³°§
«~±§±= «~°©£°§(Pulse Marker � 50 -1,000kb, Sigma). £ª£¯²°­¤­°£¸§±= ®³ª±§°£ §±
®~°~«£²°£ §=p££±~ ~«£ ­¢~W=NMJRM=µ~«§I=OMM=´­ª²§=ESVL±«FI=OM=±~~q§I=NQMC.

¥£ª§±́o£ ~´¢§q£q§¢§³«§±=  °­«§¢§±= ¶±¬~°p§= EMIR«¥L«ªF= OM= µ³q§±
¥~¬«~´ª­ ~p§K= ¢¬«J§±= ¤°~¥«£¬²£ §±= p£¤~±£ ~±= ´~¶¢£¬¢§qUV-
²°~¬±§ª³«§¬~²­°§±=«£p´£­ §qK

°£±²°§¯¡§³ª§= ¤°~¥«£¬²£ §±= ~¬~ª§¸§±~q´§±= ¥~«­·£¬£ ³ª§= §¯¬~Freetree-
threeview ©­«®§³²£°³ª§= ®°­¥°~«~K= ¥£¬£²§©³°§= «±¥~´±£ §±= ~«±~¶´£ª§UPGMA
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(unweighted pair group method with arithmetic means) ¢£¬¢°­¥°~«~=©­¬±²°³§°£ ³ª§=§¯¬~
°£±²°§¯¡§³ª§=¤°~¥«£¬²£ §±=«±¥~´±£ §±=©­£¤§¡§£¬²§±=«§¶£¢´§qK

Vibrio ±= ¥´~°§±= ±¶´~¢~±¶´~= ±~¶£­ £ §±¥~«­´ª£¬~m`oLbpfJjp §±
±~p³~ª£ §qKs§ °§­m`oLbpfJjp¥~«­·£¬£ ³ª= §¯¬~= ¥~°£«­±= ¬§«³p£ §§¢~¬s§ °§­J±
®~q­¥£¬³°§±~¶£­ £ §±= ¥~«­´ª£¬§±~= ¢~= §¢£¬²§¤§©~¡§§±~q´§±xNTOzKa¢¬«J§±
¥~«­·­¤~= ¶¢£ ­¢~= µ·ª§±= ¬§«³p§¢~¬= ¢~= ¥~«­·­¤§ª§= ¢¬«= ¥~«­§·£¬£ ­¢~= U
±¶´~¢~±¶´~= = ±~¶£­ §±= «§«~°q= ±®£¡§¤§©³°= ®¨°J°£~¯¡§~p§K§«§±= ¥~«­I= °­«
±§±²£«§±=p£«~¢¥£¬ª­ ~p§=p£¢§­¢~=U=±¶´~¢~±¶´~=®°~§«£°§I=¥£¬­«§±=±¶´~¢~±¶´~
¬~µ§ª§±= q§q­£³ª§= ¬§«³p§±q´§±~o£ ³ª= §¯¬~= «°~´~ª°§¡¶­´~¬§= ~¬~q´ª£ §K
¬§«³p§±= p£«~¢¥£¬£ª§= ¬~µ§ª£ §±= ©­«®­¬£¬²£ §= £«~²£ ­¢~=  ~¸~p§s§ °§­J±
¥~p§¤°³ª§=p²~«£ §±=¥£¬­«£ q~¬=p£±~¢~°£ ª~¢K

´§°³ª£¬²­ §±= ¤~¯²­°£ §±= ¥~¬±~¸o´°~Kd¥~«­·­¤§ª§= §¸­ª~²£ §±
®~¬¢£«³°­ §±= «~°©£°£ §±= ¢~= ´§°³ª£¬²­ §±= ¤~¯²­°£ §±= ¥~¬±~¸o´°~= ¶¢£ ­¢~
®­ª§«£°~¸~J̈ ~t´³°§=°£~¯¡§§qKPCR- §q=p²~«£ §=p£«­µ«¢~tdh-¸£I trh-¸£, tlh-¸£,
~¥°£q´£f237-§±ORF8 �q~¬«§«¢£´°­ ~¸£I®~¬¢£«³°= ¨¥³¤J±®£¡§¤§©³°toxRS -
q~¬«§«¢£´°­ ~¸£EGS-PCR ), ~±£´£TTSS1J§±VP1680-±~=¢~VP1686 �¸£KOR=¬~¬­¥°~«§
¢¬«J±=p£°£´~=¶¢£ ­¢~2.5 mM dNTP �q~¬I15 mM PCR- ³¤£°q~¬, £«~²£ ­¢~5U-1 �l
TAQ¢¬«J®­ª§«£°~¸~¢~20 �m p£±~ ~«§±§=®°~§«£°§. §́°³ª£¬²­ §±=¤~¯²­°£ §±~=¢~
®~¬¢£«³°­ §±= «~°©£°£ §±= ´§¸³~ª§¸~¡§~= ¶¢£ ­¢~= NKRBJ§~¬= ~¥~°­¸§±= ¥£ªp§I
°­«£ª±~¡= ´o£ ~´¢§q= £q§¢§³« °­«§¢§±= ¶±¬~°p§= ¢~´¬~¶³ª­ ¢§qUV-
²°~¬±§ª³«§¬~²­°p§K

©~¬~¥~´~J¤£¬­«£¬§±= ~¬~ª§¸§¶¢£ ­¢~= ´~¥~¡³«~= ~¥~°¸£K±~©´ª£´= p²~«£ ±
q~´¢~®§°´£ª~¢´¸°¢§¢§q«·~°= TBNaCl-§~¬= ±~©´£ = ~¥~°¸£K= NUJOQ= ±qJ§~¬§
§¬©³ ~¡§§±= p£«¢£¥= PTMCJ̧ £= ¡~ª©£³ª§= ©­ª­¬§£ §= §q£±£ ­¢~= q£´~¢= ~°£p§I
°­«ª§±=«~°§ª§~¬­ ~¡=~±£´£=p£~¢¥£¬¢~=TBJ±K=PTMCJ̧ £=NUJOQ=±qJ§~¬§=§¬©³ ~¡§§±
p£«¢£¥= «§o£ ³ª§= ©³ª²³°§±= NM= «©ª= ¸­ª£ §±= ±~¶§q= §q£±£ ­¢~= ´~¥~¡³«~±
~¥~°¸£Kp£¢£¥£ §±=~o°§¡¶´~=¶¢£ ­¢~=PTMCJ̧ £=NUJOQ=±qJ§~¬§=§¬©³ ~¡§§±=p£«¢£¥K
p²~«£ §I= °­«ª£ §¡= §µ´£´¢¬£¬= ±§±¶ª§±µ§q£ª§= ³¨°£¢£ §±� -¦£«­ª§¸±I
§q´ª£ ­¢~=©~¬~¥~´~J¢~¢£ §q~¢K

«­ª£©³ª³°§= «°~´~ª¤£°­´¬£ §±= ¥~¬±~¸o´°~¶¢£ ­¢~rep-PCR-§±
±~p³~ª£ §qIChokesajjawatee-±=«£q­¢§±=«§¶£¢´§qKPCR-®°­¢³¯²£ §±=¥~¬¡~ª©£´£ ~
¶¢£ ­¢~= NBJ§~¬= ~¥~°­¸§±= ¥£ªp§I TAE- ³¤£°p§K= c¤§¬¥£°®°§¬²§±= p£¢£¥£ §±
¥~~¬~ª§¸£ ~±=´~¶¢£¬¢§qGelDoc-ItTM J±§±²£«§qEUltra-Violet Products, Upland, CA).

±£°­²§®§±=¥~¬±~¸o´°~K±~©´ª£´p²~«£ ±´̧ °¢§¢§qPTMCJ̧ £PBNaCl-§~¬LB-
~¥~°¸£K= ©³ª²³°§±OQ= ±qJ§~¬§¬~¸°¢§¢~¬= NM= «©ªJ§~¬§= «~°·³g§q= ¶¢£ ­¢~
©³ª²³°§±= °£±³±®£¬¢§°£ ~= N= «ª= MKVBJ§~¬NaCl-§±¶±¬~°p§K= «§o£ ³ª§= ¶±¬~°§
¬~µ§ª¢£ ­¢~= O= ±§¬¨~°~p§W= RMMJRMM= «©ª= °~­¢£¬­ §qK= £°q§= ±§¬¨~°~= O= ±~~q§±
¥~¬«~´ª­ ~p§=§¶~°p£ ­¢~K=«­¶~°p³ª§=³¨°£¢£ §±=NM=«©ªJ§±=p£°£´~=¶¢£ ­¢~O-
~¬²§¥£¬§±=p°~²£ q~¬I=¶­ª­=«­³¶~°p~´§±=NM=«©ª=£°£­¢~K-~¬²§¥£¬§±=p°~²£ q~¬K
°£~¯¡§§±= p£¢£¥~¢= ¶§ª³ª§= ±ª~§¢J~¥ª³²§¬~¡§§q= ¥~¬§±~¸o´°£ ­¢~= ~¬²§¥£¬§K
EDenka Seiken co., Niigata-ken, Japan).

~̂¬²§ §­²§©£ §±= «§«~°q«¥°w¬­ £ª­ ~p£´§±µ~´ª£qp£°`£³ª§= p²~«£ ¸£
¢§±©§±=¢§¤³¸§§±=«£q­¢§qK= ~¯²£°§³ª=©³ª²³°~±=´¸°¢§¢§q=«·~°JMuller-HintonJ
§±=~¥~°¸£K=¥~«­·£¬£ ³ª=§¯¬~=NO=~¬²§ §­²§©§K==p£¢£¥±=~o´°§¡¶~´¢§q«£q­¢§©§±



39

©ª~±§©³°§= p£¤~±£ §±= p£±~ ~«§±~¢W= «¥°w¬­ §~°£I= ±~p³~ª­¢= «¥°w¬­ §~°£= ¢~
°£¸§±²£¬²³ª§= ~¯²£°§³ª§=p²~«£ §ES, I ¢~RFK

2.4. «§©°­©­±«£ §±=£¯±®£°§«£¬²§VBNC-³¨°£¢£ ¸£

q~´¢~®§°´£ª~¢= ©³ª²³°£ ±= ´¸°¢§¢§q= ¢~¡£°£ ³ª= PBJ§~¬LBJ~¥~°¸£K= OQ
±~~q§~¬§=§¬©³ ~¡§§±=p£«¢£¥37MC-¸£I=¬~¸°¢±=´°£¡¶~´¢§q=R=«ª=¤§¸§­ª­¥§³°§
¶±¬~°§q=¢~=p£¥´¯­¬¢~=±¶´~¢~±¶´~=~°££ p§WLBJ ³ª§­¬p§I=ª§±§±=² §±=¢~=¸o´§±
µ·ª£ p§Kq§q­£³ª±= ´~q~´±£ ¢§q= «~¡§´°§±= EQMCF= ¢~= ­q~¶§±= E25MC)
²£«®£°~²³°£ ¸£K= «§©°­©­±«£ §±= q§q­£³ª§= ±§¬¨~°§¢~¬= ¢°­§±= ¥~°©´£³ª§
§¬²£°´~ª§q= ´~¶¢£¬¢§q=  ~¯²£°§£ §±= ~«­q£±´~±Kr³¨°£¢£ §= §q´ª£ ­¢~
~°~©³ª²§´§°£ ~¢= «¢¥­«~°£­ ~p§I= °­¢£±~¡= ¶¢£ ­¢~0.1 ³¨L«ªJ̧ £= ¬~©ª£ §
©³ª²§´§°£ ~¢§= ³¨°£¢§±= ¥~«­´ª£¬~Kd©³ª²§´§°£ ~¢§= ³¨°£¢£ §±= ¥~«­´ª£¬§±
ª§«§²§= ¢¥§¬¢£ ­¢~= «§©°­©­±«§±= NM= «ªJ§±= ¥~¤§ª²´°§q= MKOO «©«= ¤­°­´¬£ §±
¤§ª²°p§=¢~=p£«¢£¥=¤§ª²°§±=«­q~´±£ §q=PBJ§~¬LBJ~¥~°¸£K

~°~©³ª²§´§°£ ~¢VBNCJ«¢¥­«~°£­ ~p§= ¥~¢~±³ª§= ³¨°£¢£ §±
©³ª²§´§°£ ~¢p§=¥~¢~·´~¬§±=«§¸¬§q=«§©°­©­±«§±=p§¥q~´±§±=N=«ªJ§±=§¬©³ ~¡§~±
´~¶¢£¬¢§q22MC-¸£OQ=±~~q§qI«£­°£=¢o£±=©§´q£±~´¢§qPBJ§~¬LBJ~¥~°¸£K

2.5.  ~¯²£°§­¤~¥£ §±=¥~«­·­¤~

 ~¯²£°§³ª§= ´§°³±£ §±= ¥~«­·­¤~±= ¢~= ©³ª²§´§°£ ~±= ´~¶¢£¬¢§q= ­°§
«£q­¢§qW

¥~«¢§¢°£ §±= ±²~¬¢~°²³ª§= «£q­¢§qENF¥~¤§ª²°³ª= µ·ª§±= ±§¬¨±
´³«~²£ ¢§q= ©­¬¡£¬²°§°£ ³ª=  ³ª§­¬±= ¢~ ~¯²£°§³ª§= ©³ª²³°§±= ¬~°£´±I
®°­®­°¡§§q= NMWNWN= ¢~= ´~q~´±£ ¢§q= q£°«­±²~²p§= NUJOQ±qPTøJ̧̀ £K= RMMM=  °Lµq
¡£¬²°§¤³¥§°£ §±=p£«¢£¥=±³±®£¬¸§~±=´¤§ª²°~´¢§q=MIO=«©«=¸­«§±=¤§ª²°p§=¢~
´~µ´£q£ ¢§q= §¬¢§©~²­°§=  ~¯²£°§§±= ¥~¸­¬¸£K= ¤~¥§±= ª§¸§±³°§= ¸­¬£ §±
~o«­±~`£¬~¢=¤§¬¨¬£ ±=´~«­µ«£ ¢§qNUJOQ=±~~qp§K

©³ª²³°~q~= ±³®£°¬~²~¬²£ §¢~¬= E¤§±©~±= «£q­¢§FJ ³ª§­¬p§= ¥~¸°¢§ª
©³ª²³°£ ±=´~w´£ª£ ¢§q=QUJTO=±~~q§±=¥~¬«~´ª­ ~p§K=´~¡£¬²°§¤³¥§°£ ¢§q=RMMM
 °Lµq=±§`¯~°£¸£K±³®£°¬~²~¬²£ ±=´~µ´£q£ ¢§q=§¬¢§©~²­°§= ~¯²£°§§±=¥~¸­¬¸£K
ª§¸§±³°=¸­¬£ ±=´¬~¶³ª­ ¢§q=NUJOQ=±~~q§±=p£«¢£¥K

OKSK ~¯²£°§­¤~¥£ §±= §­ª­¥§³°§=q´§±£ £ §±p£±µ~´ª~

¤~¥£ §±=±³¤q~=¶~¸£ §±=«§±~o£ ~¢´§·£¬£ ¢§q=­°p°§~¬§=~¥~°§±=«£q­¢±I
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©­¬¡£¬²°§°£ §±~= ¢~ ~¯²£°§­¤~¥§±= p£«¢¥­«§= ¥~µ«£¬¢§±= «§¸¬§q= ´~¶¢£¬q
¢§¤£°£¬¡§~ª³°= ¡£¬²°§¤³¥§°£ ~±= OMMMM °Lµq= EPRMMM¥F= HQM̀ J̧ £I= NIRJP±qJ§±
¥~¬«~´ª­ ~p§I=®°£®~°~²§±=«­¡³ª­ §¢~¬=¥~«­«¢§¬~°£=E¡£¬²°§¤³¥~Bekman Allegra
64RFK=¬~ª£¯±=´¶±¬§¢§q= ³¤£°³ª=¶±¬~°p§1 SSC (pH 7,0) ~¬PBS (pH 7,2)Í ¢¥~«¢§q
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«~¥¬§²³°= ±~°£´£ª~¸£= HQM̀ J̧ £ PJQ= ±qJ§±= ¥~¬«~´ª­ ~p§= ¢~= p£«¢£¥
´~¡£¬²°§¤³¥§°£ ¢§q=PRMM¥ ~¯²£°§³ª§=¬~°`£¬£ §±=«­¡§ª£ §±=«§¸¬§q=xOzK

OKVK ~¯²£°§­¤~¥£ §±==¥£¬£²§©³°§=q´§±£ £ §±=p£±µ~´ª~

¤~¥³°§= ¢¬«J§±= ¥~«­·­¤~±´~¶¢£¬¢§q= = ¤£¬­ªL¯ª­°­¤­°«§q
¢£®°­²£§¬§¸~¡§§±«£q­¢§qK=  ~¯²£°§­¤~¥§±= ¥~µ«£¬¢§ª= ©­¬¡£¬²°~²±
ER¶NMNN¬~µL«ªF´³«~²£ ¢§q±~µ·§±§=«­¡³ª­ §±=NLNM=ª§¸§±³°= ³¤£°±( 1% SDS,
10mM EDTA), ´~·­´¬£ ¢§q=­q~¶§±=²£«®£°~²³°~¸£=NM=µ³q§±=¥~¬«~´ª­ ~p§K=p£«¢£¥
´~¶¢£¬¢§q= ±~«£²~®§~¬= ¢£®°­²£§¬§¸~¡§~±= ¤£¬­ªL¯ª­°­¤­°«§qK= ¬~°£´±
´³«~²£ ¢§q¤£¬­ª±= EpH 8.0F q~¬~¤~°¢­ §q= NWNI= ´~¬¨o°£´¢§q= ¢~
´~¡£¬²°§¤³¥£ ¢§q= NRMMM °Lµq= NMµqKp£«¢¥­«= £²~®¸£´³«~²£ ¢§q= ¤£¬­ªJ
¯ª­°­¤­°«±=NWN=p£¤~°¢£ §qI=©´ª~´´~¬¨o°£´¢§q¢~=´~¡£¬²°§¤³¥§°£ ¢§q=NRMMM
 °Lµq=NMµqK_ ­ª­±=©§J§¸­~«§ªJ̄ ª­°­¤­°«±=NWOQ=q~¬~¤~°¢­ §qI=´~¬¨o°£´¢§q
¢~= ´~²°§~ª£ ¢§q= §¥§´£= °£g§«¸£K= ¢¬«J±= ¥~«­ª£¯´~±= ´~¶¢£¬¢§q5M NaCl ¢~
§¸­®°­®~¬­ª§qK= ¬~°£´±= ´~¡£¬²°§¤³¥£ ¢§q= §¥§´£= °£g§«¸£I= ±³®£°¬~²~¬²±
´~«~²£ ¢§q=TMB=£q~¬­ª±=EOWNFK=¬~°£´§±=¡£¬²°§¤³¥§°£ §±=p£«¢£¥=¢~ª£¯§ª=¢¬«J±
©§=´~p°­ ¢§q=­q~¶§±=²£«®£°~²³°~¸£I=´³©£q£ ¢§q=°£±³±®£¬¢§°£ ~±TEJ ³¤£°p§
¢~=´§¬~¶~´¢§q=«~¡§´~°p§=p£«¢¥­«§=®°­¡£¢³°£ §±~q´§±=xOzK

¤~¥³°§=¢£¬«J§±=°£±²°§¯¡§³ª§=~¬~ª§¸§±«§¸¬§q=¥~«­·­¤§ª¤~¥³°=¢¬«J±
´~«³p~´£ ¢§qv=±¶´~¢~±¶´~=°£±²°§¯¡§³ª§=£¬¸§«£ §q(EcoRI,  EcoRV, HindIII,  BamHI, XhoI
¢~=±¶´~F==«µ~°«­£ ª§±=«§£°=«­µ­¢£ ³ª=®§°­ £ p§Kp£«¢£¥=±§¬¨£ §=p£¥´¯­¬¢~
MIUB= ~¥~°­¸§±= ¥£ªp§= ¢~= ´~µ~°«­£ ¢§q= £ª£¯²°­¤­°£¸±= NIRJO= ±qJ§±
¥~¬«~´ª­ ~p§K= «~°©£°³ª= ®°£®~°~²~¢= ´§·£¬£ ¢§qHindIII ¤£°«£¬²§q= ¢~t°§ªЊ
¤~¥§±= ¢¬«J± (Sigma). ¥£ª±= ´o£ ~´¢§q= £q§¢§³«=  °­«§¢§q= EMIR«©¥L«ªF
±~¬¨o°£´£ª~¸£=QR=µ³q§±=¥~¬«~´ª­ ~p§K=p£¢£¥±=´¬~¶³ª­ ¢§qUVJ§ª³«§¬~²­°¸£K
«§o£ ³ª§= °£±²°§¯§¡§³ª§= ¤°~¥«£¬²£ §±= «­ª£©³ª³°«~±~±= ´±~¸o´°~´¢§q
±~©~ª§ °~¡§­=«°³¢§±=±~p³~ª£ §qK
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fffK«§o£ ³ª§=p£¢£¥£ §

1. Vibrio parahaemolyticusJ§±¥~«­·­¤~¢~£©­ª­¥§~

V.parahaemolyticus §±= ¢~= p£±~ ~«§±§=  ~¯²£°§­¤~¥£ §±= «­¬§²­°§¬¥§
¶­°¡§£ª¢£ ­¢~= OMMSJOMMU= µª£ p§I= ±~¯~°q´£ª­p§I= p~´§= ¸o´§±= ±~¬~®§°­±=­q¶
±¶´~¢~±¶´~= µ£°²§ªp§= ¢~= q §ª§±§±= p£«­¥~°£¬p§= ~°±£ ³ªµ·~ª±~²£´£ p§
Eq §ª§±§±=¸o´~I=ª§±§±=² ~I=©³«§±§±=² ~FI=°­¥­°¡=µ·ª§¢~¬I=~±£´£=¤§²­J¢~
¸­­®ª~¬¯²­¬§¢~¬=E±³°KPFK

`´£¬§= ¥~«­©´ª£´§±= ¤~°¥ª£ p§= ±~¯~°q´£ª­±= µ·~ª±~²£´£ §¢~¬¥~«­§·­

V.parahaemolyticus §±NUP§¸­ª~²§KV.parahaemolyticus §±¥~«­·­¤§±=±§¶p§°£Vibrio-
±=¥´~°§±±¶´~=¦~ª­¤§ª³°=±~¶£­ £ q~¬=p£¢~°£ §q=«~o~ª§§·­¢~=¥~«­·­¤§ª§
§¸­ª~²£ §±=¢~~¶ª­£ §q=RMB=µ~°«­~¢¥£¬¢~V.parahaemolyticus ±KE±³°KQF

±³°K=PK=j«­¬§²­°§¬¥§±=±~§²£ §
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±³°KQK=¦~ª­¤§ª³°§=´§ °§­¬£ §±=¥~«­·­¤§±=±§¶p§°£

µ·ª§±= ±§¬¨£ p§V.parahaemolyticus §±¥~«­´ª£¬~±¶´~¢~±¶´~=  §­²³°= ¢~
~ §­²³°=£©­ª­¥§³°=¤~¯²­°¸£~=¢~«­©§¢£ ³ª§I=°­¥­°§¡~~=µ·ª§±=²£«®£°~²³°~I
«~°§ª§~¬­ ~I=¥~¶±¬§ª§=g~¬¥ ~¢§±=°~­¢£¬­ ~I=®ª~¬¯²­¬§±=p£«¡´£ª­ ~=¢~=~KpK
xTNzE¡¶°§ª§=RFK

¡¶°§ª§=RKb£©­ª­¥§³°§=¤~¯²­°£ §±=¥~´ª£¬~V.parahaemolyticusJ§±=¥~«­·­¤~¸£

b£©­ª­¥§³°§=¤~¯²­°§
«~°§ª§~¬­ ~

MLMM

µ·ª§±
²£«®£°~²³°~

0C ®e

¥~¶±¬§ª§
g~¬¥ ~¢§±
°~­¢£¬­ ~
E«¥LªF

±§¬¨p§sK®~°~¦~£«­ª·²§¡³±J§±
p£«¡´£ª­ ~ H J H J H J H J

m®ª~¬¯²­¬§±~¥~¬
q~´§±³¤~ª§µ·~ª§ NOIVNO OOIUNSIRTIT TIU QIQ QIP

c¤§²­®ª~¬¯²­¬§NPISNOIPORIQNTIPTIV TIU QIN QIQ

­̧­®ª~¬¯²­¬§NOIUNOIPOQISNT TIS TIU QIQ QIP
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`~²~°£ ³ª«~= «­¬§²­°§¬¥«~= ~`´£¬~I= °­«= µ·ª§±= ²£«®£°~²³°~
V.parahaemolyticusJ§±= ¥~«­·­¤§±«¬§p´¬£ª­´~¬§£©­ª­¥§³°§= ¤~¯²­°§~I= °­¥­°¡
®ª~¬¯²­¬«­¡§ª£ ³ª§= µ·ª§±I= ~±£´£= ¤§²­J¢~= ¸­­®ª~¬¯²­¬£ §±p£«q¶´£´~p§K
«­¡£«³ª§= p£¢£¥§= p£§wª£ ~= §«§q~§¶±¬~±I°­«`´£¬±= «§£°= `~²~°£ ³ª§
«­¬§²­°§¬¥§±= «~¬w§ª¸£= ²£«®£°~²³°§±~¥~¬= ¥~¬±¶´~´£ §qIµ·ª§±= «~°§ª§~¬­ ~I
«~±p§= ¥~¶±¬§ª§= g~¬¥ ~¢§±= °~­¢£¬­ ~= ¢~= «g~´§~¬­ ~I= µ·ª§±= £©­±§±²£«§±I
«£²¬~©ª£ ~¢I³¡´ª£ª= «~¶~±§~q£ ª£ ±= µ~°«­~¢¥£¬¢~K ²£«®£°~²³°~¸£
¢~«­©§¢£ ³ª£ ~=¥~¬±~¸o´°~´±V.parahaemolyticus §±¥~«­·­¤§±=±£¸­¬³°=¶~±§~q±K
V.parahaemolyticusJ§±= p²~«£ §±= ³«°~´ª£±­ ~= NMM= §¸­ª~²§= E= RQKTBF= ¥~«­§·­
p£«­¢¥­«§±= q´££ p§I= SV= EPTKTBF¸~¤¶³ªp§I¶­ª­NQ= §¸­ª~²§= ETKSBFJ
¥~¸~¤¶³ª¸£KV.parahaemolyticusJ§±¥~«­·­¤§±=®§©§=¢~¤§¯±§°¢~=±£¯²£« £°p§JRR
§¸­ª~²§=EPMKNBFE=±³°KPFK

±³°KRKV.parahaemolyticusJ§±=¢~=±®£¡§¤§©³°§= ~¯²£°§­¤~¥£ §±=¥~«­·­¤§±
¢§¬~«§©~

¥~°¢~= ²£«®£°~²³°§±~= «¬§p´¬£ª­´~¬§= «~¶~±§q£ £ª§~= µ·ª§±= «~°§ª§~¬­ ~I
°~«¢£¬~¢~¡V.parahaemolyticus §±p²~«£ §±= ³«°~´ª£±­ ~JNUM= §¸­ª~²§= EVUKPBF
¥~«­§·­= p~´§= ¸o´§±= ±¶´~¢~±¶´~= µ£°²§ª§¢~¬I= ±~¢~¡= «²©¬~°= µ·~ª±~¡~´£ q~¬
p£¢~°£ §q=«~°§ª§~¬­ ~=«~o~ª§~K=j«¶­ª­¢=P=§¸­ª~²§=E=NKTBF=¥~«­§·­=«²©¬~°§
µ·~ª±~²£´£ §¢~¬I=«~q¥~¬=OJ«¢§¬~°£=«²©´°§±I=N=©§J©³±=² §±=µ·ª§¢~¬K=~«~±q~¬
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p~´§=¸o´§±=q§q­£³ª=±~§²p§=¥~«­·­¤§±=±§¶p§°£=§·­=¥~¬±¶´~´£ ³ª§E±³°K=SFK
·´£ª~¸£=«~o~ª§=±§¶p§°£=¢~¤§¯±§°¢~=«µ´~¬£=©­¬¡¶p§I=¶­ª­=·´£ª~¸£=¢~ ~ª§J
t­°­¶§±=£±²³~°§~p§K=p²~«£ §±=¥~«­·­¤§±=£±=©~¬­¬¸­«§£°£ ~¡=¢~©~´p§°£ ³ª§~
«­¡£«³ªµ£°²§ª£ p§«~°§ª§±=¥~¬±¶´~´£ ³ª=p£«¡´£ª­ ~±q~¬KV.parahaemolyticus,
°­¥­°¡= ¦~ª­¤§ª³°§= ±~¶£­ ~I t~° ­ ±±µ­°£¢§«= ~¢¥§ª£ p§I= ±~¢~¡
«~°§ª§~¬­ ~=³¤°­=«~o~ª§~K

±³°KSKV.parahaemolyticusJ§±=§¸­ª~²£ §±=¥~«­·­¤~

°~¡= p££¶£ ~= ®ª~¬¯²­¬§±= p£«¡´£ª­ §±= ¥~´ª£¬~±I V.parahaemolyticus §±
§¸­ª~²£ §±±~©«~­¢= ¢§¢§= ¬~µ§ª§J RM=  ~¯²£°§³ª§= p²~«§EOTBF= ¥~«­§·­
®ª~¬¯²­¬§¢~¬I=«~q=p­°§±=PM=E=NSKQBF=¸­­®ª~¬¯²­¬§¢~¬I=¶­ª­=OM=E=NMKVBF
¤§²­®ª~¬¯²­¬§¢~¬K
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OKVibrio parahaemolyticusJ§±= ~¯²£°§£ §±¥~«­´ª£¬~=®§°¢~®§°§=¢£²£¯¡§§±=«£q­¢§q

PCR/ESI-MS ¥~«­·£¬£ §q= µ·ª§±= ¬§«³p£ §¢~¬VibrioJ±= = ±¶´~= ®~q­¥£¬³°
±~¶£­ £ q~¬=£°q~¢=«­¶¢~Vibrio parahaemolyticusJ§±=¥~«­´ª£¬~=¢~=§¢£¬²§¤§©~¡§~
[172]. V.parahaemolyticus §±=¢¬«=~o«­`¬¢~=°­¥­°¡=¸o´§±=~±£´£=² §±=µ·ª£ §±
±§¬¨£ p§I=«~p§¬=°­¢£±~¡V.parahaemolyticus ~°=~«­q£±§ª~=² §±=µ·ª§±=~°¡=£°q§
¬§«³p§¢~¬K= ±~§¬²£°£±­~I= °­«= £±= «­¬~¡£«£ §¢~¢£ §q©­°£ª~¡§~p§~
V.parahaemolyticus §±= «§«~°q= ±®£¡§¤§©³°§=  ~¯²£°§­¤~¥£ §±= ¥~«­·­¤§±

p£¢£¥£ q~¬E KTKFK£±= p£§wª£ ~= ~§¶±¬~±I= £°q§±= «¶°§´I= «²©¬~°§= µ·ª§±
¦§¢°­ §­¬²£ §q= ¸o´§±=  ~¯²£°§§±= ¥~¢~²~¬§±= ³¬~°§qI= ¢~= ~±£´£I= ~«=  ~¯²£°§§±
®£°±§±²§°£ §q=±§¡­¡¶ª§±³¬~°§~¬I=«~¥°~«=~°~©³ª²§´§°£ ~¢=¤­°«~p§E§¶Kq~´§
fffKQFK

±³°KTKV.parahaemolyticusJ§±=¢~=p£±~ ~«§±§= ~¯²£°§­¤~¥£ §±=¢£²£¯¡§~
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PK ~¯²£°§³ª§=p²~«£ §±= §­ª­¥§³°§=q´§±£ £ §±=p£±µ~´ª~

±~©´ª£´§= p²~«£ §±©³ª²³°~ª³°J«­°¤­ª­¥§³°= q´§±£ £ ±´±µ~´ª­ ¢§q
 ~¯²£°§£ §±= ¸°¢§±= ¶~±§~q§q°­¥­°¡= ¸­¥~¢I= ~±£´£= ±®£¡§¤§©³°( TCBSFX«·~°I
q¶£´~¢=¢~=¬~¶£´°~¢q¶£´~¢=~°££ ¸£=E±³°K=UFK

«·~°LB-¬§~¢~¥¸£Vibrio parahaemolyticusJ§±= §¸­ª~²£ §µ~°«­¯«¬§~¬= OJR= ««
¸­«§±=ª­°µ­´~¬=©­ª­¬§£ ±K=m®£®²­¬§~¬=µ·~ªp§=§¸°¢£ §~¬=¸£¢~®§°³ª~¢I=~®©§±
±~¶§qKTCBS-~¥~°¸£Vibrio parahaemolyticusJ§±= §¸­ª~²£ §I°­¥­°¡= µ£±§I
µ~°«­¯«¬§~¬«µ´~¬£= ¤£°§±= ©­ª­¬§£ ±I= q³«¡~= ~o«­`¬¢~I= °­«§¸­ª~²£ §±
¢~~¶ª­£ §q= NPBTCBS-~¥~°¸£§¸°¢£ ­¢~= ·´§qª~¢I°~¡= «§³q§q£ ±= ~«
 ~¯²£°§£ §±=±~¯~°­¸§±¤£°«£¬²~¡§§±³¬~°¸£K

~F=================================== F

¥F ¢F

±³°K=UK±¶´~¢~±¶´~= ~¯²£°§³ª=~°£¸£=¥~¸°¢§ª§V.parahaemolyticusJ§±=p²~«£ §
~J FTCBS-~¥~°§=¥F=±§±¶ª§~¬§=~¥~°§=¢FLBJ~¥~°§
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p£´§±µ~´ª£qVibrio parahaemolyticusJ§±¸­¥§£°q§= §¸­ª~²§±= «­°¤­ª­¥§~
M10 (Opton-ZeissI¥£°«~¬§~F£ª£²̄°­¬³ª§=«§©°­±©­®§§±=±~p³~ª£ §qE±³°KVFK

Vibrio parahaemolyticusJ§± ~¯²£°§£ §= «­¶°§ª§= `¶§°§±= ¤­°«§±~~I= ¸­«§q
±§¥°w£p§=¢~~¶ª­£ §q=NJNIR=«©«J§~I=¶­ª­=±§¥~¬£p§=MIQJMIU=«©«K

~F  F

±³°KVKV.parahaemolyticusJ§±=p²~«£ §±=£ª£¯²°­¬³ª§=«§©°­±©­®§~
~FV.parahaemolyticus 372 _ FV.parahaemolyticus 548

 §­¯§«§³°§=q´§±£ £ §±p£±µ~´ª~±=´~µ~°«­£ ¢§q=±®£¡§~ª§¸§°£ ³ª=±~©´£ 
~°££ ¸£W=©£°w­¢W®°­²£­ª§¸³°=~¯²§´­ ~±=´±µ~´ª­ ¢§q=g£ª~²§¬§±=¥~¨§°¨´£ §±
«§¶£¢´§qGSA ¢~GA ~¥~°¸£KVibrio-±=¥´~°§±= ~¯²£°§£ ±=~¯´q°­¥­°¡¥ª³©­¸§±
¤£°«£¬²~¡§§±I=~±£´£=«§±§¢~g~¬¥´§±=³¬~°§K´±µ~´ª­ ¢§q=~¥°£q´£==±¶´~¢~±¶´~
©­¬¡£¬²°~¡§§±= ¬~²°§³«§±¯ª­°§¢§±= p£«¡´£ª= q¶£´~¢= = ¬§~¢~¥p§«§©°­ q~
¸°¢~±KV.parahaemolyticusJ§±= §¸­ª~²£ §= ¢~¬~°`£¬§= ±~¶£­ £ §±= «±¥~´±~¢
~³¡§ª£ ª~¢= §¸°¢£ §~¬= NBJ§~¬= «~°§ª§~¬­ §±= ¬§~¢~¥p§K= q³«¡~I= °­¥­°¡
¦~ª­¤§ª³°= ±~¶£­ £ ±I ~°= ~¶~±§~q£ q³«~°§ª­= ~°£p§¸°¢~K= ±~«~¥§£°­¢
§¸°¢£ §~¬= SBJ§~¬= ¢~= ¸­¥§£°q= p£«q¶´£´~p§UBJ§~¬= «~°§ª§~¬­ §±= ~°£p§¡©§K
p£´§±µ~´ª£q=~¥°£q´£V.parahaemolyticusJ§±=§¸­ª~²£ §±=«§£°¬~¶p§°µ·ª£ §±~=¢~
~«§¬­«g~´£ §±=¤£°«£¬²~¡§~KE¡¶°§ª§SKF
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¡¶°§ª§SKV.parahaemolyticusJ§±̧ ­¥§£°q§=p²~«§±= §­¯§«§³°§=q´§±£ £ §

p²~«§
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sK®~°~¦~£«­ª·²§¡³±pKtKŢ H H - - H H H H - H - xHzH - H

sK®~°~¦~£«­ª·²§¡³±PNR ¸ H H - - H H H H - H - - H - H

sK®~°~¦~£«­ª·²§¡³±POU ¸ H H - - H - H H - H - H H - H
sK®~°~¦~£«­ª·²§¡³±PTO ¸ H H - - H H H H - xHzxHzxHzH - H

sK®~°~¦~£«­ª·²§¡³±QMN v« H H xHz- H H H H H H H H H - H

sK®~°~¦~£«­ª·²§¡³±QOU ¸ H H - - H H H H - H - H H - H
sK®~°~¦~£«­ª·²§¡³±VRT ¸ H H - - H H H H - H - xHzH - H

sK®~°~¦~£«­ª·²§¡³±VTM ¸ H H - - H H H H - H - xHzH - H

V.parahaemolyticus 974 v· H H - - H H H H H xHz- - H - xHz
sK®~°~¦~£«­ª·²§¡³±SQN v« H H - - H H H H H H - H H - H

sK®~°~¦~£«­ª·²§¡³±NMOŖ H H - - H H H H - H - H H - H

V.parahaemolyticus 3025 ¸ H H - - H H H H - H - H H - H

V.parahaemolyticus 2335 j« H H - - H xHzH H - H - H H - H

V.parahaemolyticus 2344 j« H H - H - xHzH H H H - H H - H

V.parahaemolyticus 2358 j« H H - H - H H H H H - H H - H

¸J̧ £q§±¶§ª§±¤£°§
«J«µ´~¬£
·J·´§q£ª§
HJ¢~¢£ §q§
|J³~°·­¤§q§
xHz~°~¸³±²§=°£~¯¡§~
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¥£¬£²§©³°§= §¢£¬²§¤§©~¡§~K_ ~¯²°§³ª§= §¸­ª~²£ §± §­¯§«§³°§
§¢£¬²§¤§¡§§±= ±§¸³±²§±= ¥~¢~±~«­µ«£ ª~¢= ¥£¬£²§©³°= ¢­¬£¸£´§·£¬£ ¢§q
®­ª§«£°~¸~= ¨~t´³°= °£~¯¡§~±(PCR) ¢~ ±~¶£­ ~J±®£¡§¤§©³°= ®°~§«£°£ ±
E¡¶°§ª§= NFKp²~«£ §±= VUBJq´§± §­¯§«§³°§§¢£¬²§¤§©~¡§~= ~o«­`¬¢~= ¸³±²§K
E±³°KNMF

±³°KNMK=m©­ª~¥£¬~¸~=±®£¡§¤§©³°§®­ª§«£°~¸~=¨~t´³°§=°£~¯¡§~

1. PCR-«~°©£°§X=OKV.para SW7; 3.V.para SW8; 4.V.para 315;  5.V.para 552;   6. V.para 548;  7.
V.para1025; 8. V.para 1025; 9. V.para 528; 10. V.para 563; 11. V.para 651; 12.V.para 652; 13.V.para 653;
14.V.para 654;  15.V.para 328; 16.V.para 372; 17.V.para 932; 18. V.para 950; 19.Vpara 905; 20.V.para 957;
21.V.para 966; 22.V.para 1010; 23. V.para 970; 24.V.para1019; 25.V.para1023; 26. PCR-«~°©£°§.

±£°­²§®§±= ¥~¬±~¸o´°~K±£°­²§®§°£ ~~¬²§¥£¬§±= ¥~¬±~¸o´°§±= «§¸¬§q
¥~¬¶­°¡§£ª¢~±ª~§¢J~¥ª³²§¬~¡§§±=«£q­¢§qV.parahemolyticus §±UN=§¸­ª~²¸£
E¡¶°§ª§TFK~o¬§p¬³ª= p²~«£ ±= p­°§±= ¥~«­´ª§¬¢~= V= ±£°­¨¥³¤§±¢~= OT
±¶´~¢~±¶´~=±£°­²§®§±=µ~°«­«~¢¥£¬ª£ §=~°~²§®§°£ ³ª§§¸­ª~²£ §±=`~q´ª§qK
«~q§= ±~©«~­¢= ¢§¢§= ¬~µ§ª§±= EOQ= §¸­ª~²§F= ±£°­²§®§°£ ~= ´£°= «­¶£°¶¢~K
p£«­µ«£ ³ª§= p²~«£ §±= ORB= ¢~= ²§®§°£ ³ª§= p²~«£ §±= PRB= «§£©³q´¬£ ­¢~O3-
±£°­²§®±K=¤­q±~=¢~=¯­ ³ª£qp§=«­¡£«³ª§=±£°­²§®§±=~°¡=£°q§=§¸­ª~²§=~°
¥~«­·­¤§ª~I= «~p§¬= °­¢£±~¡= ~¯= ~o§¬§p¬£ ­¢~O8-±£°­²§®§±= ¢­«§¬~¬²­ ~
E¥~«­·­¤§ª§= p²~«£ §±= SMBFKO3-±£°­²§®§= ©´£ §q§= §¬¤£¯¡§£ §±= ¥~«­«µ´£´§
·´£ª~¸£=¶p§°§=µ~°«­«~¢¥£¬£ª§~K=j«~±=«§£©³q´¬£ ~®~¬¢£«³°§=©ª­¬§JO3:K6 [137],
°­«ª§±= «§£°= ~°~£°q§= ¥ª­ ~ª³°§= §¬¤£¯¡§~= §¯¬~= ¥~«­µ´£³ª§= ³©~¬~±©¬£ª
µª£ p§K̀ ´£¬±=©´ª£´~p§=~°¡£°q§=p²~«§=~°=~o«­`¬¢~=«­¡£«³ª§=±£°­²§®§±=«¯­¬£I
q³«¡~=«µ´~¬£=©­¬¡¶§¢~¬=¥~«­·­¤§ª§=£°qJ£°q§=p²~«§=²§®§°£ ³ª=§¯¬~I=°­¥­°¡
01:KUT , °~¡O3:K6-§±®~¬¢£«³°§=©ª­¬§±±£°­´~°§~¬²±=µ~°«­~¢¥£¬±. j«­¡£«³ª§
 ~¯²£°§³ª§§¸­ª~²§tdh- ¢~trh-³~°·­¤§q§=§·­I=q³«¡~=¥~~`¬¢~O3:K-§±GS-PCR
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«~°©£°§K®~¬¢£«³°§=p²~«§±=«~°©£°q~¬=£°q~¢=«­¡£«³ª§=±£°­²§®§±=~°±£ ­ ~=p~´
¸o´~p§=®~¬¢£«³°§=p²~«£ §±=~¬=«~q§=´~°§~¬²£ §±=~°±£ ­ ~¸£=«§³q§q£ ±Kr³¤°­
«£²§¡I= ©ª§¬§©³°~¢= «¬§p´¬£ª­´~¬§O2:K28, O3:K31, O3:KUT, O4:KUTJ±£°­²§®£ §±
¥~«­·­¤§±= ±§¶p°£°£¥§­¬p§©ª§¬§©³°~¢= «¬§p´¬£ª­´~¬§= p²~«£ §±= ~°±£ ­ ~±
~¢~±²³°£ ±K

´§°³ª£¬²­ §±= ¤~¯²­°£ §±= p£±µ~´ª~¥~¬¶­°¡§£ª¢~V.parahemolyticus-§±
¥£¬£²§©³°~¢=§¢£¬²§¤§¡§°£ ³ª=UN=p²~«¸£KPCR-§±±~p³~ª£ §q=«­¶¢~=«­¡£«³ª§
p²~«£ §±=p£«­µ«£ ~tdh, trh, tlh,¤§ª~«£¬²³°§=¤~¥§±f237J§±ORF8I=®~¬¢£«³°§=¨¥³¤J
±®£¡§¤§©³°§toxRS-§±=¢~TTSSNJ§±VP1680 ¢~VP1686J¥£¬£ §±=«§¶£¢´§qK̂

~°¡£°q§=p²~«§=~°=~o«­`¬¢~tdh-¥£¬§±=«~²~°£ £ª§K=p£±µ~´ª§ª§=p²~«£ §
~¥°£q´£= ~°= ~£¯±®°£±§°£ ¢~tdh �§±= «­¬~q£±~´£trhJ§±= ¥£¬±K= °~¡= p££¶£ ~
q£°«­ª~ §ª³°=¦£«­ª§¸§¬±I=P=p²~«§±=¥~°¢~I=·´£ª~=p£§¡~´¢~=«§±=«~©­¢§°£ £ª
¥£¬±K=~«=p²~«£ §¢~¬=­°§=§·­O2:K28-±£°­²§®§±I=£°q§=©§=~°~²§®§°£ ~¢§K~°¡£°q§
p²~«§=~°=p£§¡~´¢~¤§ª~«£¬²³°§=¤~¥§±f237J§±ORF8- ¥£¬±KT=§¸­ª~²§=p£§¡~´¢~
®~¬¢£«³°§¨¥³¤J±®£¡§¤§©³°toxRS-«~°©£°±I=°§±§=¢~¢~±²³°£ ~¡=«­¶¢~=~¥~°­¸§±
¥£ª¸£=SRN=¬³©ª£­²§¢³°§=µ·´§ª§±=±§¢§¢§±= £¬¢§±´§¸³~ª§¸~¡§§qK=q§q­£³ª§
p²~«§= ±¶´~¢~±¶´~= ±£°­²§®±= «§£©³q´¬£ ­¢~I= «~q= p­°§±= §·­WO1:KUT, O3:KUT,
O3:K31, O3:K33, O3:K65, UT. ¥~¬±~©³q°£ §q=«¬§p´¬£ª­´~¬§~O1:KUT- §±~°±£ ­ ~I
°­«£ª§¡=£°qJ£°q§=®~¬¢£«§§±=¢°­±=§¯¬~=¢~¤§¯±§°£ ³ª§K6 «~q¥~¬§UT-±£°­²§®±
«§£©³q´¬£ ­¢~, 5- O3:K31-±, 1©§- O1:K58-±.

78p²~«§=EVSBF=¢~¢£ §q§=~o«­`¬¢~TTSS1J«£±~«£=²§®§±=±£©°£¡§³ª§=±§±²£«§±
£¤£¯²­°³ª§=®°­²£§¬£ §±JVP1680 ¢~VP1686J§±=~°±£ ­ §±«§¶£¢´§qK=£°q§=p²~«§
VP1686J§±=«§¶£¢´§q=~o­`¬¢~=¢~¢£ §q§I=q³«¡~=³~°·­¤§q§=§·­VP1680-§±=¢~=±¶´~
´§°³ª£¬²­ §±= ¤~¯²­°£ §±~= ¢~= ®~¬¢£«³°§= «~°©£°£ §±= «§¶£¢´§q= ¢~= ´£°
¥~¬¶­°¡§£ª¢~= «~q§= ²§®§°£ ~K= O= p²~«§I= °­«ª£ §¡= °­¥­°¡VP1680-§±I= ~±£´£
VP1686J§±= ~°±£ ­ §±= «§¶£¢´§qI= ³~°·­¤£ §= ~o«­`¬¢¬£¬I¢~= ~¥°£q´£= ~°
¢~¤§¯±§°¢~=«~qp§=~°¡=£°q§=´§°³ª£¬²­ §±=¥£¬§±=£¯±®°£±§~I=²§®§°£ ³ª=§¯¬~
°­¥­°¡O2:K28¢~O10:K61.

q£°«­ª~ §ª³°§= = ¦£«­ª§¸§¬§±= ¢~= «£±~«£= ²§®§±= ±£©°£²­°³ª§= ±§±²£«§±
£¤£¯²­°³ª§=®°­²£§¬£ §±=~°±£ ­ ~=°£¥§­¬p§=®~q­¥£¬³°§p²~«£ §±=~°±£ ­ §±
p£±~wª£ ª­ ~¸£= «§³q§q£ ±K= ¸£«­q¬~¶±£¬£ §= q´§±£ £ §q= ¶~±§~q¢£ ­¢~
p£«­µ«£ ³ª§=p²~«£ §±=VSBI=°~¡=p£±~wª£ ª­ ~±=§wª£´~¢~´~±©´¬~qI=°­«=p~´§
¸ó §±V.parahaemolyticusJ§±= ®­®³ª~¡§~p§= ´§°³ª£¬²­ §±= ¤~¯²­°£ §= ¤~°q­¢~~
¥~´°¡£ª£ ³ª§Kd¥~°¢~= ~«§±~Itlh- ¢~TTSS1J¢~¢£ §q= p²~«£ ±= p­°§±O3:K6-
®~¬¢£«³°§= ©ª­¬§±= ±£°­´~°§~¬²§±= ~°±£ ­ ~= ±~¯~°q´£ª­p§= p~´§= ¸o´§±
±~¬~®§°­¸£=±~¸­¥~¢­£ °§´§=¨~¬¢~¡´§±q´§±=±~·³°~¢o£ ­=«­´ª£¬~~I=°~«¢£¬~¢~¡
~±£q§= ²§®§±= §¸­ª~²£ §= §¬¤£¯¡§§±= µ·~°­~= ¢~¸§~£ ³ª§= ©~¬§±= Et°§ª­ §q§
§¬¤£¯¡§£ §F ~¬= ¸o´§±= ®°­¢³¯²£ §±= ¢~ §¬w³°£ §±E©´£ §q§= §¬¤£¯¡§£ §F
p£«q¶´£´~p§K

¦£«­ª§¸§±= ³¬~°§±J§¥§´£= ©~¬~¥~´~J¤£¬­«£¬§±= ~¬~ª§¸§= ¶¢£ ­¢~= ´~¥~¡³«~
±§±¶ª§~¬J~¥~°¸£K=^`´£¬±=«§£°=¥~«­·­¤§ª§=~°¡=£°q§=p²~«§=~°=~o«­`¬¢~=©~¬~¥~´~J
¢~¢£ §q§Kj«­¡£«³ª§=p£¢£¥§=¢~¢~±²³°£ ³ª=§¯¬~=¥£¬£²§©³°~¢~¡I=´§°³ª£¬²­ §±
¤~¯²­°£ §±=p£±µ~´ª§±~±=~°¡=£°q=«~q¥~¬±=~°=~o«­~`¬¢~tdh-¥£¬§K
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¡¶°§ª§TK V.parahaemolyticusJ§±= p²~«£ §±= ±£°­ª­¥§³°§= ¢~= ¥£¬£²§©³°§
«~¶~±§~q£ ª£ §
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lNWhPON M NE=NMMBFM NE=NMMBFNE=NMMBFM M
lNWhRUN M NE=NMMBFM NE=NMMBFNE=NMMBFM M
lNWhrqN M NE=NMMBFM NE=NMMBFNE=NMMBFM N=ENMMBF
lOWhOUU M TEUTKRBFM T=EUTKRBFT=EUTKRBFM M
lOWhrqN M NE=NMMBFM NE=NMMBFNE=NMMBFM M
lPWhR N M NE=NMMBFM NE=NMMBFNE=NMMBFM M
lPWhPNT M TE=NMMBFM TE=NMMBFTE=NMMBFM N=ENF
lPWhPPN M NE=NMMBFM NE=NMMBFNE=NMMBFM N=ENMMBF
lPWhRNO M O=ENMMBFM O=ENMMBFO=ENMMBFM M
lPWhSRO M O=ENMMBFM O=ENMMBFO=ENMMBFM N=ERMBF
lPWhrqT M TE=NMMBFM TE=NMMBFTENMMBF M N=ENQBF
lQWhNON M NE=NMMBFM NE=NMMBFNE=NMMBFM M
lQWhPQN M NE=NMMBFM NE=NMMBFNE=NMMBFM M
lQWhPTN M NE=NMMBFM NE=NMMBFNE=NMMBFM M
lQWhrqT M TE=NMMBFM TE=NMMBFTE=NMMBFM M
lRWhSUO M O=ENMMBFM O=ENMMBFO=ENMMBFM M
lRWhrqO M O=ENMMBF M O=ENMMBFO=ENMMBFM M
lSWhrqN M NE=NMMBFM NE=NMMBFNE=NMMBFM M
lUWhrqO M O=ENMMBFM O=ENMMBFO=ENMMBFM M
lNMWhSNN M M M M M M M
lNMWhSMN M NE=NMMBFM NE=NMMBFNE=NMMBFM M
lNMWhrqN M NE=NMMBFM NE=NMMBFNE=NMMBFM M
lNNWhrqN M NE=NMMBF M NE=NMMBFNE=NMMBFM M
lrqWhOTN M NE=NMMBFM NE=NMMBFNE=NMMBFM M
lrqWhPPO M O=ENMMBFM O=ENMMBFO=ENMMBFM N=ERMBF
lrqWhRON M NE=NMMBFM NE=NMMBFNE=NMMBFM M
rq OQ M OPEVRKUBFM OP=EVRKUBFOQ=ENMMBFM N=EQBF
±³ªW UN M TU M TU TV M T
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«­ª£©³ª³°§= «°~´~ª¤£°­´¬£ §±p£±µ~´ª~KQR= p£«q¶´£´§q~¢= p£°`£³ª
 ~¯²£°§³ªp²~«̧£¥~©£q¢~rep-PCR (±³°K= NNFKp£¢£¥£ §±= ¥~~¬~ª§¸£ ~= «­¶¢~
 £¬¢£ §±=¥~¬~µ§ª£ §±=«§¶£¢´§qGelDoc-ItTM ±§±²£«§q(Ultra-Violet Products, Upland,
CA). ~°±£ ³ª§=±³°~q§±±~¤³w´£ª¸£~§¥­=¢£¬¢°­¥°~«~E±³°KNOFd¥~«­´ª§¬¢~
p~´§= ¸o´§¢~¬= ¥~«­·­¤§ª§= p²~«£ §±= ©ª­¬³°§= «°~´~ª¤£°­´¬£ ~I= °~¡
p£±~ ~«§±­ ~p§~=±£°­²§®£ §±~=¢~=±£°­¨¥³¤£ §±=«°~´~ª¤£°­´¬£ ~±q~¬K

±³°KNNKV.parahaemolyticusJ§±§¸­ª~²£ §±Rep-PCR.

1. Rep-PCR-«~°©£°§XOKV.para SW7; 3.V.para SW8; 4.V.para 315;  5.V.para 552;  6. V.para 548;
7. V.para1025; 8. V.para 1025; 9. V.para 528; 10. V.para 563; 11. V.para 651; 12.V.para 652; 13.V.para 653;
14.V.para 654;  15.V.para 328; 16.V.para 372; 17.V.para 932; 18. V.para 950; 19.Vpara 905; 20.V.para 957;
21.V.para 966; 22.V.para 1010; 23. V.para 970; 24.V.para1019; 25.V.para1023; 26. Rep-PCR-«~°©£°§.



56

±³°KNOV.parahaemolyticusJ§±=p£«q¶´£´§q~¢=p£°`£³ª§=¸­¥§£°q§=p²~«§±Rep-
PCRJ§±=¢£¬¢°­¥°~«~
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p²~«£ §±= ¥£¬­²§®§°£ §±~q´§±¢~ «­ª£©³ª³°§= «°~´~ª¤£°­´¬£ §±
p£±~±µ~´ª~¢=~ª²£°¬~²§³ª=«£q­¢~¢=¥~«­´§·£¬£q=~±£´£=®³ª±§°£ ~¢=¥£ªp§=¥£ªJ
£ª£¯²°­¤­°£¸§±= «£q­¢§EPFGE)Kb£± «£q­¢§¤~°q­¢~°§±~®°­ §°£ ³ª§
«°~´~ª§ ~¯²£°§³ª§~¥£¬²§±¢§¤£°£¬¡§°£ §±~q´§±K

p£«q¶´£´§q~¢=p£°`£³ª=TP= ~¯²£°§³ª=p²~«¸£=¥~©£q£ ³ª«~=~¬~ª§¸«~=~`´£¬~
p²~«£ §±= ±~©«~­¢= ¢§¢§= «°~´~ª¤£°­´¬£ ~I= °~¡= ¸­¥~¢~¢= ¢~«~¶~±§~q£ £ª§~
¥~°£«­¢~¬=¥~«­·­¤§ª§=p²~«£ §±q´§±K=E±³°K13FK

0.1

V.p. 1025

V.p. 970

V.p. 328

V.p. 1010

V.p. 548

V.p. 315

V.p. 654

V.p. 552

V.p.372

Sw 7

V.p. 1019

V.p. 653

Sw 8

V.p. 651

V.p. 652

V.p. 528

V.p. 563

V.p. 905

V.p. 950

V.p. 1023

V.p.  957

V.p. 966

V.p. 932

V.p. 428

V.p.1013

±³°KNPKV.parahaempolytricus J§±=§¸­ª~²£ §±PFGEJ¢£¬¢°­¥°~«~
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~¬²§ §­²§©£ §±~¢«§«¥°w¬­ £ª­ ~Kp£°`£³ª§= p²~«£ §= p£«­µ«¢~= ~¥°£q´£
~¬²§ §­²§©£ §±=«§«~°q«¥°w¬­ £ª­ ~¸£=¢§±©£ §±=¢§¤³¸§§±=«£q­¢§q=«·~°=~°£¸£
EMuller-HintonJ±= ~¥~°§FK¥~«­·£¬£ ³ª= §¯¬£ ~= NO= ~¬²§ §­²§©§Kp£¢£¥§= `~§µ£°~= ~«
«£q­¢§±=©ª~±§©³°§=p£¤~±£ §±=p£±~ ~«§±~¢W=«¥°w¬­ §~°£I=±~p³~ª­¢=«¥°w¬­ §~°£
¢~= °£¸§±²£¬²³ª§ES, I ¢~ RFK p£±µ~´ª§ª§= p²~«£ §±= ¢~~¶ª­£ §q= QMB
°£¸§±²£¬²³ª§=~o«­`¬¢~=·´£ª~=~¬²§ §­²§©§±=«§«~°qK=~¬²§ §­²§©­°£¸§±²£¬²³ª§
 ~¯²£°§£ §±= «~o~ª§= ®°­¡£¬²³ª§= «~`´£¬£ £ª§= ¢~©~´p§°£ ³ª§~= §«~±q~¬I= °­«
`´£¬±= «§£°= p£±µ~´ª§ª§= p²~«£ §= ¥~°£«­¢~¬= ¥~«­·­¤§ª§I= ~°~®~q­¥£¬³°§
§¸­ª~²£ §~I= °­«ª£ §¡I= °­¥­°¡= µ£±§I= ~¬²§ §­²§©£ §±= «§«~°q= ¬~©ª£ §
«¥°w¬­ £ª­ §q= ¶~±§~q¢£ §~¬K·´£ª~¸£= «~o~ª§= «¥°w¬­ £ª­ ~= ¢~¤§¯±§°¢~
¡§®°­¤ª­¯±~¡§¬§±I= ±²°£®²­«§¡§¬§±~= ¢~= ¥£¬²~«§¡§¬§±= «§«~°qK^~«~´£= ¢°­±
p²~«£ §±=³«°~´ª£±­ ~«=¥~«­~´ª§¬~=°£¸§±²£¬²­ ~=~«®§¡§ª§¬§±=«§«~°qKE±³°KNQF

±³°KNQK V.parahaemolyticusJ§±= ~¬²§ §­²§©£ §±= «§«~°q= «¥°w¬­ §~°£
§¸­ª~²£ §±BJ³ª§=°~­¢£¬­ ~
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_ ~̄ ²£°§­¤~¥£ §±= «§«~°q«¥°w¬­ £ª­ ~Kd¥~«­·­¤§ª§=  ~¯²£°§³ª§
§¸­ª~²£ §p£«­µ«¢~=©´ª£´§±=¤~°¥ª£ p§=¥~«­·­¤§ª§= ~¯²£°§­¤~¥£ §±=«§«~°q
«¥°w¬­ £ª­ ~¸£KUT= p²~«§EQTKRBF= «¥°w¬­ §~°£~o«­`¬¢~= «­¡£«³ª§= ¤~¥£ §±
«§«~°qK¤~¥­«¥°w¬­ £ª­ §±=®°­¤§ª§±=«§¶£¢§q= ~¯²£°§³ª§=p²~«£ §±=p£¢~°£ §±
¢~=«~q§==¢~¨¥³¤£ §±=«§¸¬§q=~´~¥£q=¢£¬¢°­¥°~«~E=±³°KNQFK

±~§¬²£°£±­~= ~¥°£q´£= ¤~¥­«¥°w¬­ £ª­ §±~= ¢~= p²~«£ §±±£°­ª­¥§³°§
«~¶~±§~q£ ª£ §±=³°q§£°q©~´p§°§E¡¶°§ª§UFK¤~¥£ §±=«§«~°q=·´£ª~¸£=«~o~ª§
«¥°w¬­ £ª­ §q=¶~±§~q¢£ §~¬O3:K51, O3:K65 ¢~O10:KUT ±£°­²§®£ §±=p²~«£ §.
°~¡=p££¶£ ~O3:K6-§±=®~¬¢£«³°§=©ª­¬§±=±£°­´~°§~¬²±J01:KUT ( V.parahaemolyticus
1019)J§±I=«§±«§«~°q~¯²§³°§=~o«­`¬¢~=«¶­ª­¢=£°q§= ~¯²£°§­¤~¥§JVpa A11K

¡¶°§ª§KUK V.parahaemolyticusJ§± ±¶´~¢~±¶´~= ±£°­²§®§±= p²~«£ §±
¤~¥­«¥°w¬­ £ª­ ~
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±³°KNRKV.parahaemolyticusJ§±=p²~«£ §±=¢£¬¢°­¥°~«~ ~¯²£°§­¤~¥£ §±=«§«~°q
«¥°w¬­ £ª­ §±=«§¶£¢´§q
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QK~°~©³ª²§´§°£ ~¢§I«~¥°~«=±§¡­¡¶ª§±³¬~°§~¬§«¢¥­«~°£­ ~EVBNC)

V.parahaempolytricus §±=  ~¯²£°§£ §±= ¥~¢~±´ª§±= ³¬~°±= ´±µ~´ª­ ¢§q
~°~±~©«~°§±§=±~©´£ §±=p£«¡´£ª­ §±=¢~=~°~¶£ª±~·°£ª§=²£«®£°~²³°³ª§=°£g§«§±
p£¯«¬§qK=´§·£¬£ ¢§q=ª§±§±~=¢~=p~´§=¸o´§±=µ·ª£ ±I=p£±~¢~°£ ª~¢=©§=«¢§¢~°
±~©´£ = ~°£±LBJ¬§~¢~¥±K= ~°~¶£ª±~·°£ª§= ²£«®£°~²³°§±= «~¥~ª§q~¢´§·£¬£ ¢§q
QMCJ±I= ©­¬²°­ª~¢= ©§= ­®²§«~ª³°= ²£«®£°~²³°~±J25MC-±Kr³¨°£¢£ §= §q´ª£ ­¢~
~°~©³ª²§´§°£ ~¢= «¢¥­«~°£­ ~p§I= °­¢£±~¡= ¶¢£ ­¢~0.1 ³¨L«ªJ̧ £= ¬~©ª£ §
©³ª²§´§°£ ~¢§=³¨°£¢§±=¥~«­´ª£¬~K

©´ª£´~«=~`´£¬~I=°­«QMCJ̧ £² §±=µ·~ªp§V.parahaempolytricus §± ~¯²£°§£ §
³¤°­= ±µ°~¤~¢= EON= ¢o£p§F= ¥~¢~¢§~¬= ~°~©³ª²§´§°£ ~¢= «¢­«~°£­ ~p§I= ´§¢°£
¸o´§±= µ·~ªp§= ENJO= q´£FE±³°KNRK~I=  FK= «­¡£«³ª§= «~`´£¬£ £ª§= ¢~©~´p§°£ ³ª§~
V.parahaempolytricus §±I= °­¥­°¡= ¦~ª­¤§ª³°§= ±~¶£­ §±«§£°= «~°§ª§±
«q¶­´¬§ª£ ~±q~¬K= °~¡= p££¶£ ~= «¢§¢~°= ±~©´£ = ~°£±I= ~¯= O= q´§~¬§= ®£°§­¢§±
¥~¬«~´ª­ ~p§= ©³ª²§´§°£ ~¢§=  ~¯²£°§£ §±= °~­¢£¬­ ~= «¶­ª­¢= Olog- §q
p£«¡§°¢~E±³°K= NRK= ¥F= ¢~I= p£±~ ~«§±~¢I~°= «­¶¢~= ~°~©³ª²§´§°£ ~¢
«¢¥­«~°£­ ~p§= ¥~¢~±´ª~K= £±= ¤~¯²§= p£±~wª­~= ~§¶±¬~±= ~°£p§= ±~©«~°§±§
°~­¢£¬­ §q=±~©´£ §=¬§´q§£°£ £ §±=~°±£ ­ §qK

°~¡=p££¶£ ~=­®²§«~ª³°25MC²£«®£°~²³°~¸£=p£¬~¶³ª= ~¯²£°§£ ±I=~°¡=£°q
~°£p§=~°=«­¶¢~=~°~©³ª²§´§°£ ~¢=«¢¥­«~°£­ ~p§=¥~¢~±´ª~I=O=q´§~¬§=¢~·­´¬£ §±
p£«¢£¥=  ~¯²£°§³ª§= ³¨°£¢£ §±= °~­¢£¬­ ~= NMPJNMQ §·­K= = q³«¡~= ±~©´£ §
¬§´q§£°£ £ §q= o~°§ = µ·~ªp§I= ±§¡­¡¶ª§±³¬~°§~¬=  ~¯²£°§³ª= ³¨°£¢q~
°~­¢£¬­ ~=³¤°­=±µ°~¤~¢=«¡§°¢£ ­¢~I=´§¢°£LBJ¬§~¢~¥p§K
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~F

 F

¥F
±³°KNSKV.parahaempolytricus §± ~¯²£°§£ §±=±§¡­¡¶ª§±³¬~°§~¬­ §±

p£±µ~´ª~QMC-¸£=±¶´~¢~±¶´~=~°£p§=~F=ª§±§±=² §±=µ·~ª§= F=¸o´§±=µ·~ª§=¥FLBJ
¬§~¢~¥§
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RKVibrio parahaemolyticusJ§±=«§~°q=±®£¡§¤§©³°§= ~¯²£°§­¤~¥£ §±=¥~«­·­¤~¢~
£©­ª­¥§~

`´£¬§=¥~«­©´ª£´§±=¤~°¥ª£ p§=±~¯~°q´£ª­±=«²©¬~°§=µ·~ª±~²£´£ §¢~¬=¢~
¸o´§¢~¬I=~¥°£q´£=©³ª²³°~q~=±³®£°¬~²~¬²£ §¢~¬¥~«­§·­V.parahaemolyticus §±
«§«~°q±®£¡§¤§©³°§= ~¯²£°§­¤~¥£ §±JSV=§¸­ª~²§K ~¯²£°§­¤~¥£ §±=¥~«­·­¤§±
±§¶p§°£=p£~¢¥£¬¢~=SIRBJ±KV.pa ¤~¥£ §=·´£ª~¸£=¶p§°~¢=§·­¤­¢~=¸o´§±=µ·ª§±
±§¬¨£ §¢~¬=E=PV=§¸­ª~²§FK=NS=¤~¥§=¥~«­§·­=² §±=µ·ª£ §¢~¬I=NQ=©§J©³ª²³°~q~
±³®£°¬~²~¬²£ §¢~¬= E±³°KNTFK¸o´§¢~¬V.pa-¤~¥£ §±= ¥~«­·­¤§±= ®§©§= ~o§¬§p¬~
p£«­¢¥­«§±= q´££ p§I= °~¡= q~¬= ±¢£´¢~= «~±®§¬w£ª§=  ~¯²£°§§±= ¥~«­·­¤§±= ®§©±
E±³°KRFK

±³°KNTKVibrio parahaemolyticusJ§±=«§~°q=±®£¡§¤§©³°§= ~¯²£°§­¤~¥£ §±=¥~«­·­¤~
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SK_Vibrio parahaemolyticusJ§±=«§~°q=±®£¡§¤§©³°§= ~¯²£°§­¤~¥£ §±=¢~¶~±§~q£ ~

¤~¥§±=¬£¥~²§³°§=©­ª­¬§§±=¤­°«~±´¬~¶³ª­ ¢§q= ~¯²£°§³ª§=p²~«£ §±
¥~¸­¬£ ¸£= «~q§= ¤­°«§°£ §±= ¢~«q~´°£ §±= p£«¢£¥K±¶´~¢~±¶´~ ~¯²£°§­¤~¥£ ±
~o«­~`¬¢~q «­°¤­ª­¥§³°~¢¥~¬±¶´~´£ ³ª§¬£¥~²§³°§= ©­ª­¬§£ §K= °­«£ªq~
¸­«£ §=´~°§°£ ¢~NJP««¢§~«£²°§±=¤~°¥ª£ p§K=q§q­£³ª§=±~©´ª£´§=¤~¥§±~q´§±I
«­°¤­ª­¥§³°~¢=£°q¥´~°­´~¬§=©­ª­¬§£ §±=RJNM=q~¬«§«¢£´°³ª§=®~±~g§±=p£¢£¥~¢
«§´§o£q=±³¤q~=¤~¥³°§=©ª­¬£ §=p£«­µ«£ ³ª§=£ªK=«§©°­±©­®§q=¢~=~¥~°­¸§±
¥£ªp§=£ª£¯²°­¤­°£¸§qKd¥~°©´£³ª=p£«q¶´£´£ p§¤~¥£ §©´ª~´=¶~±§~q¢£ ­¢¬£¬
®­ª§«­°¤§¸«§qI°~¡ ¬£¥~²§³°§= ©­ª­¬§£ §±~°~£°q¥´~°­´¬£ ~p§
¥~«­§¶~²£ ­¢~K

¤~¥§±==´§°§­¬§±=«­°¤­ª­¥§~±´±µ~´ª­ ¢§q=£ª£¯²°­¬³ª§=«§©°­±©­®§±
±~p³~ª£ §qK= ±²°³¯²³°³ª= ©´ª£´~±= ´~µ~°«­£ ¢§qM10 (Opton-Zeiss, ¥£°«~¬§~F
£ª£¯²°­¬³ª§= «§©°­±©­®§±= ±~p³~ª£ §qK= ¤~¥£ §±£ª£¯²°­¬³ªJ«§©°­±©­®§³°«~
p£±µ~´ª~«= ¥´§`´£¬~I= °­«·´£ª~= «~q¥~¬§«§£©³q´¬£ ~MyoviridaeJ± ­¨~¶±I
¦£¯±~¥­¬~ª³°§=q~´§q~=¢~©³«p´~¢§=©³¢§qK~o§¬§p¬~=«¡§°£=±¶´~­ ~=±~©´ª£´§
¤~¥£ §±=¬³©ª£­©~®±§¢§±~=¢~=«­°`§±=¸­«£ p§E¡¶°§ª§VFIE=±³°NUFK

¡¶°§ª§= VKV.parahaemolyticusJ§±= «§«~°q= ±®£¡§¤§©³°§=  ~¯²£°§­¤~¥£ §±
«­°¤­ª­¥§~

 ~¯²£°§­¤~¥£ §l ­̈ ~¶§ q~´§ ©³¢§±
±§¥~¬£

©³¢§±
±§¥°w£

Vpa ch2s j·­´§°§¢~£SMïO NSïO NOMïO

Vpa lab j·­´§°§¢~£SMïO OMïO NQMïO

Vpa 555 j·­´§°§¢~£UMïO NRïO NTRïO

Vpa 5/II(372) j·­´§°§¢~£SMïO OMïO NQMïO

Vpa 19KP j·­´§°§¢~£SMïO OMïO NPRïO

Vpa 549 j·­´§°§¢~£RRïO NPïO NORïO

Vpa 26 j·­´§°§¢~£RMïO NTïO NNOïO

Vpa 18 j·­´§°§¢~£TMïO NRïO URïO

Vpa 37 j·­´§°§¢~£SMïO NQïO UUïO

Vpa G40 j·­´§°§¢~£SSïO OMïO VOïO

Vpa 80 j·­´§°§¢~£SMïO OMïO NMMïO

Vpa A11 j·­´§°§¢~£UMïO NOïO VTïO
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~F  )

¥F ¢F

£F

¤~¥£ §±= ª§¸§±³°§= ±®£¯²°§±
±~­°§£¬²~¡§­= ¥~¬±~¸o´°~±

±³°K= NUK V.parahaemolyticus-§±

«§«~°q= ±®£¡§¤§©³°§

 ~¯²£°§­¤~¥£ §±«­°¤­ª­¥§~

~FVpa 26  =FVpa 19KP ¥FVpa A11

¢FVpa ch2s £FVpa G40
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´~µ~°«­£ ¢§q=«·~°=±~©´£ =~°£¸£xOzK=±~¡¢£ª§=¤~¥§±=±~«³p~­=²§²°§=p£~¢¥£¬¢~
NMTJNMU¬~µL«ªK=±©°§¬§¬¥§=¥~¬¶­°¡§£ª¢~V.parahaemolyticusJ§±=NRU=§¸­ª~²¸£.

©´ª£´£ §±= p£¢£¥~¢= ¢~¢¥§¬¢~I= °­«=  ~¯²£°§­¤~¥£ §±= ³«°~´ª£±­ ~
¶~±§~q¢£ ­¢~= «~±®§¬w£ª§= p²~«§±= «§«~°q= «~o~ª§= ±®£¡§¤§©³°­ §qI= «~p§¬
°­¢£±~¡=¸­¥§£°q=¤~¥±=p££wª­=UJOQ=§¸­ª~²§±=ª§¸§±§K=¶­ª­p²~«£ §±PMB~°
§·­=«¥°w¬­ §~°£«­¡£«³ª§¤~¥£ §±=«§«~°qK

¡¶°§ª§=NMK
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Vpa ch2s 19 12.03
Vpa 555 5 3.16
Vpa lab 3 1.9
Vpa 5/II(372) 8 5.06
Vpa 19KP 2 1.27
Vpa 549 7 4.43
Vpa 26 33 20.89
Vpa 18 4 2.53
Vpa 37 4 2.53
Vpa G40 13 8.23
Vpa 80 11 6.96
Vpa A11 22 13.92

c¤~¥£ §±¥~°©´£³ª«~=¨¥³¤£ «~=¥~«­~´ª§¬~«±¥~´±£ ~=ª§¸§±³°§=±®£¯²°§±
«§¶£¢´§qE=±³°KNVFKb£±=«­¬~¡£«£ §=©­°£ª~¡§~p§~=±£°­ª­¥§³°§=¢~=¥£¬£²§©³°§
«~¶~±§~q£ ª£ §±= p£¢£¥£ q~¬K= q³«¡~= ³¬¢~= ~o§¬§p¬­±I= °­«= p£±µ~´ª§ª§
 ~¯²£°§­¤~¥£ §=«­¯«£¢£ §±=¢§~®~¸­¬§±=«§¶£¢´§q=³¤°­=«°~´~ª¤£°­´~¬§~I=´§¢°£
±¶´~= «~¶~±§~q£ ª£ §±= «§¶£¢´§qK= £±= ~§¶±¬£ ~= ¸£¢~®§°³ª§= ¡§ª­´~¬§
±²°³¯²³°£ §±J¤~¥­±®£¡§¤§©³°§=°£¡£®²­°£ §±=«°~´~ª¤£°­´¬£ §qK
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±³°KNVK=_ ~¯²£°§­¤~¥£ §±=¢~¨¥³¤£ ~=ª§¸§±³°§=±®£¯²°§±=«§¶£¢´§q
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 ~¯²£°§­¤~¥§±=«§«~°q=°£¸§±²£¬²³ª§= ~¯²£°§³ª§=«³²~¬²£ §±~¬~ª§¸«~
¥´§`´£¬~I= °­«=  ~¯²£°§­¤~¥£ ±= w~ª§~¬«±¥~´±§I= °£¡£®²­°³ª§= ~®~°~²§= ¥~~`¬§~qI
°~¢¥~¬= ¨´~°£¢§¬~= ±©°§¬§¬¥§±= £¯±®£°§«£¬²£ «~=  ~¯²£°§­¤~¥£ §±
¤~¥­°£¸§±²£¬²³ª=«³²~¬²£ ¸£=¥´§`´£¬~I=°­«=£±=¤~¥£ §=~°=~°§~¬=«¥°w¬­ §~°£¬§
£°q«£¬£q§±=¤~¥­°£¸§±²£¬²³ª§= ~¯²£°§³ª§=«³²~¬²£ §±=«§«~°qK

®~²°­¬J³¨°£¢q~¬=³°q§£°q¯«£¢£ §±=¤~¸£ §±p£±µ~´ª§±~±=q~´¢~®§°´£ª~¢
p£´~°`§£q= ~¢±­° ¡§§±q´§±= ­®²§«~ª³°§= ²£«®£°~²³°~I= °­«£ª§¡= ¥~¬§±~¸o´°~
OV0CJ§qI=¥~¬±¶´~´£ §qV.parahaemolyticusJ§± ~¯²£°§£ §±q´§±=­®²§«~ª³°§PT0CJ±~K

p£«¢¥­«=£²~®¸£=p£´§±µ~´ª£q~¢±­° ¡§§±=±§`¯~°£I=ª~²£¬²³°§=®£°§­¢§=¢~
±~p³~ª­= ¥~«­±~´ª§q§q­£³ª= ³¨°£¢¸£K±~©´ª£´=  ~¯²£°§­¤~¥£ ±= p­°§±
³«¬§p´¬£ª­= ¥~¬±¶´~´£ ~= ¢~¤§¯±§°¢~= «~q§= ³¨°£¢p§¢~= ¥~«°~´ª£ §±= ¡§©ª§±
«~¶~±§~q£ ª£ §±= «§¶£¢´§qI= °­¥­°§¡~~= ~¢±­° ¡§§±= £¤£¯²³°­ ~I= ª~²£¬²³°§
®£°§­¢§±=¶~¬¥°wª§´­ ~=¢~=¤~¥³°=¬~µ§ª~©q~=¥~«­±~´~ª§E±³°KOMI¡¶°§ª§=NNFK

±³°KOMKV. parahaemolyticusJ§±= ~¯²£°§­¤~¥£ §±=~¢±­° ¡§~
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¡¶°§ª§NNK

K( ) / % . ( 1 )

Vpach2s 7,5X 10-9 80% 40-45 193

Vpa19KP 4,5X10-11 69% 40-45 100

VpaG40 6X 10-7 40% 55-60 74

Vpa26cl 8,0X 10-9 57% 50-55 108

VpaA11 2,2X10-10 60% 35-40 184

`~²~°£ ³ª§= £¯±®£°§«£¬²£ §±= p£¢£¥~¢= ¢~¢¥§¬¢~I= °­«=  ~¯²£°§­¤~¥£ §
¶~±§~q¢£ ~=±~©«~­¢=p£¬£ª£ ³ª§Iq³«¡~«~o~ª®°­¡£¬²³ª§=~¢±­° ¡§§±=³¬~°§qI
¶~¬¥°wª§´§ª~²£¬²³°§= ®£°§­¢§q= ¢~= ´§°³±³ª§= ¬~µ§ª~©£ §±= «~o~ª§
¥~«­±~´~ª§qI¥~¬±~©³q°£ §q=¸­¥§£°q§=¤~¥§±(Vpach2, VpaA11) p£«q¶´£´~p§K

¤~¥£ §±= ±£°­ª­¥§³°= ¬~q£±~­ ~±´±µ~´ª­ ¢§q= ¤~¥§±= ¨´~°£¢§¬~
¬£§²°~ª§¸~¡§§±= °£~¯¡§§±= `~²~°£ §±= ¥¸§q= ±¶´~¢~±¶´~=  ~¯²£°§­¤~¥£ §±~= ¢~
±®£¡§¤§©³°§=~¬²§¤~¥³°§=p°~²£ §±=¥~«­·£¬£ §qK=´±~¸o´°~´¢§q¬£§²°~ª§¸~¡§§±
«~¯±§«~ª³°= ®°­¡£¬²±E±³°K ONF ¢~= ¬£§²°~ª§¸~¡§§±= ©­¬±²~¬²~±= xNI= OzK
±®£¡§¤§©³°§Vpa 19KP ¢~Vpa A11 ~¬²§¤~¥³°§=p°~²£ §±=¥~«­·£¬£ §q=`~²~°£ ³ª§
¨´~°£¢§¬~=¬£§²°~ª§¸~¡§§±=°£~¯¡§£ §±=p£¢£¥£ §±=«§¶£¢´§q==«­´~¶¢§¬£q=¤~¥£ §±
¢~·­¤~= Q¨¥³¤~¢K±£°­ª­¥§³°§= «­¬~¡£«£ §= ©­°£ª~¡§~p§= ~o«­`¬¢~= ¤~¥£ §±
ª§¸§±³°§= ±®£¯²°§±= E¡¶°§ª§NOF= ¢~°£±²°§¯¡§³ª§= ®°­¤§ª§±= p£¢£¥£ q~¬
E§¶§ª£q=¯´£«­qF

±³°KONK_ ~¯²£°§­¤~¥£ §±=¬£§²°~ª§¸~¡§~=~¬²§¤~¥³°§=p°~²£ §q
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¡¶°§ª§NOK

 ~¯²£°§­¤~¥£ §

¢~¨¥³¤£ ~
¬£§²°~ª§¸~¡§§±=p£¢£¥£ §±

EBF=«§¶£¢´§q

¢~¨¥³¥£ ~
ª§¸§±³°§=±®£¯²°§±

«±¥~´±£ §±=EBF«§¶£¢´§q

Vpa 19 KP Vpa A11 ¨¥³¤§Vpa 19 KP Vpa A11 ¨¥³¤§

Vpa lab 99 28

I

78 44

I

Vpa 555 99 45 78 44

Vpa 5/II(372) 98 30 79 45

Vpa 19KP 100 23 100 45

Vpa 549 99 29 70 45

Vpa ch2s 99 63 64 40

IIVpa 37 55 20

III

68 46

Vpa 26 22 24 44 34 III

Vpa 18 82 71

II

66 46

II

Vpa 80 83 80 63 44

Vpa G40 56 90

III

63 44

Vpa 7cl 58 38 65 41

Vpa A11 32 100 IV 45 100 IV
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SK¤~¥£ §±=«¥°w¬­ £ª­ ~=¤§¸§©³°§=¢~=¯§«§³°§¤~¯²­°£ §±=«§«~°q

¡¬­ §ª§~I=°­«= ~¯²£°§­¤~¥£ §±=±²°³¯²³°³ª§=©­«®­¬£¬²£ §±=p£¬£ §±~=¢~
¤³¬¯¡§­¬§°£ §±= p£¤~±£ §±~q´§±= ¢§¢§= «¬§p´¬£ª­ ~= ~¯´±= «~q¸£= «q£ª§= °§¥§
¤§¸§©³°§= ¢~¯§«§³°§= ¤~¯²­°£ §±= «~§¬~¯²§´§°£ £ª§= «­¯«£¢£ §±= p£±µ~´ª~±K
~«§²­«~¡= p£±µ~´ª§ª= §¯¬~= ±~©´ª£´§=  ~¯²£°§­¤~¥£ §±= ¢~«­©§¢£ ³ª£ ~= §±£q§
¤~¯²­°£ §±= «§«~°qI= °­¥­°§¡~~= ³ª²°~§§±¤£°§= ¥~«­±¶§´£ ~I= ²£«®£°~²³°~I
µ·~ª ~¢=§­¬q~=«~o~ª§=~¬=¢~ ~ª§=«~`´£¬£ ª£ §I=«~o~ª§=§­¬³°§=w~ª~=¢~=~KpK

 ~¯²£°§­¤~¥£ §±= §¬~¯²§´~¡§~rs±¶§´£ §qK_ ³¬£ °§´= ®§°­ £ p§= ¤~¥£ §±
®­®³ª~¡§§±= p£¬~°`³¬£ §±~q´§±= ¢§¢§= «¬§p´¬£ª­ ~= ~¯´±=  ~¯²£°§­¤~¥£ §±
³ª²°~§§±¤£°§= ±¶§´£ §±~¢«§= ¥~«wª£­ ~±Kd¥~°¢~= ~«§±~I= £±= ¬§p~¬Jq´§±£ ~
¢~©~´p§°£ ³ª§~¤~¥£ §±=¬³©ª£§¬§±=«g~´£ §±=±²°³¯²³°§±=q~´§±£ ³°£ £ q~¬=¢~
«¬§p´¬£ª­´¬~¢=¥~¬~®§°­ £ ±=¤~¥£ §±=¡¶­´£ª«·­¤£ª­ §±=p£¬~°`³¬£ ~±= ³¬£ °§´
®§°­ £ p§K

r³ª²°~§§±¤£°§=±¶§´£ §±«§«~°q=«¥°w¬­ £ª­ ~±=´±µ~´ª­ ¢§q=¢§¬~«§©~p§
EPMX=SM=¢~=VM=µ«J§±=¥~¬«~´ª­ ~p§FORQ¬«²~ªo§±=±§¥°w£¸£K=«§o£ ³ª§=p£¢£¥£ §±
«§¶£¢´§qp£±µ~´ª§ª§=  ~¯²£°§­¤~¥£ §= ¥~¬±¶´~´¢£ §~¬= £°q«~¬£q§±¥~¬
³ª²°~§§±¤£°§=¥~«­±¶§´£ §±=«§«~°q=¥~«wª£­ §±=«§¶£¢´§qKVpa ch2s ¢~Vpa 19KP
 ~¯²£°§­¤~¥£ §±q´§±=NMM=BJ§~¬§=§¬~¯²§´~¡§§±=¢°­=SM=µ«J§~I=¶­ª­Vpa G40 , Vpa
26 da Vpa A11 ~¯²£°§­¤~¥£ §±=p£«q¶´£´~p§JVM=µ«K

±³°KOOKV.parahaemolyticusJ§±= «§«~°q= ±®£¡§¤§©³°§=  ~¯²£°§­¤~¥£ §±
³ª²°~§§±¤£°§=±¶§´£ §±=«§«~°q=«¥°w¬­ £ª­ ~
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 ~¯²£°§­¤~¥£ §±q£°«­±²~ §ª­ §±p£±µ~´ª~±´~¶¢£¬¢§q±¶´~¢~±¶´~
²£«®£°~²³°³ª§=°£g§«§±ERRM̀ ISMM̀ I=SRM̀ ITMM̀F¢~=£¯±®­¸§¡§§±®§°­ £ p§K«§o£ ³ª
p£¢£¥£ ¸£= ¢~·°¢¬­ §q= p£§wª£ ~= §q¯´~±= °­«IVpa 40 , Vpa 26 da Vpa A11
 ~¯²£°§­¤~¥£ §=«£²§=q£°«­±²~ §ª­ §q=¶~±§~q¢£ ~I=´§¢°£Vpa ch2s ¢~Vpa 19KP
 ~¯²£°§­¤~¥£ §I= °­«£ªq~q£°«³ª§= §¬~¯²§´~¡§~= SMM̀ J̧ £= ¶¢£ ­¢~= PM= µqJp§K
q³«¡~Vpa A11 q£°«³ª§§¬~¯²§´~¡§§±= ©°§²§©³ª= ²£«®£°~²³°~¢= p£±~wª­~
`~´q´~ª­q=TMM̀J¡I=°~¡=~«=¤~¥§±=¡§ª£ §±=q£°«­±²~ §ª³°­ ~¸£=«§¥´§q§q£ ±¢~
°~¡=¥~¬~±¶´~´£ ±=«~±=¢~¬~°`£¬§=¤~¥£ §±¥~¬E±³°K=OPFIE=¡¶°§ª§NPFK

±~©´ª£´§= ~¯²£°§­¤~¥£ §±=±¶´~¢~±¶´~=q£°«­«¥°w¬­ £ª­ ~=«§³q§q£ ±=«~q§
¡§ª­´~¬§= ±²°³¯²³°£ §±= ¥~¬±¶´~´£ ~¸£= ¢~= ~«¢£¬~¢I= ¤~¥£ §±= ²~¯±­¬­«§³°§
«§©³q´¬£ §±~=¢~=~°±£ ³ª§=©­ª£¯¡§§±=¤~°¥ª£ p§=¢~¨¥³¤£ §±~q´§±=¥~°©´£³ª§
«¬§p´¬£ª­ ~=~¯´±K

¡¶°§ª§NPK_ V.parahaemolyticusJ§±= «§«~°q= ±®£¡§¤§©³°§= c ~¯²£°§­¤~¥£ §±
q£°«­§¬~¯²§´~¡§~

550C 600C 650C 700C

EPMµqF

Vpa ch2s 2,5X108 3X105 3X104 120 28

Vpa19KP 3X108 6,8X105 3X104 90 2

Vpa G40 4X108 8,4X107 8X106 5X106 1

Vpa 26 3,4X108 1,5X107 1,4X106 1X106 16

Vpa A11 5X108 1X108 3X107 1,5X107 1,1X105
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~F

 F
k±³°K OP V.parahaemolyticusJ§±= «§«~°q= ±®£¡§¤§©³°§c ~¯²£°§­¤~¥£ §±

«¥°w¬­ £ª­ ~=±¶´~¢~±¶´~=²£«®£°~²³°§±=«§«~°q~FRRM̀  FTMM̀
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p£´§±µ~´ª£q=  ~¯²£°§­¤~¥£ §±= ­±«­±³°§= p­©§±~¢«§= ¢~«­©§¢£ ³ª£ ~
E¡¶°§ª§NQFKNaCl-§±4M¶±¬~°p§=§¬©³ ~¡§§±~=¢~=¥~«­¶¢§ª=µ·~ªp§=p£«¢¥­«§=NMMJ
¨£°~¢§=¥~¬¸~´£ §±=p£«¢£¥=¤~¥§±=§¬¤£¯¡§³°§=¬~µ§ª~©£ §±=°~­¢£¬­ §±=«©´£q°§
p£«¡§°£ ~= ~°= ~o§¬§p¬£ ­¢~K= j«­¡£«³ª§= p£¢£¥§= §«~¸£= «§³q§q£ ±I= °­«= «~q§
¡§ª­´~¬§=¥~°±§=~¢´§ª~¢=~²~°£ ±=µ·ª§±=«­ª£©³ª£ ±=¢~=§­¬£ ±K=^~°±£ ­ ±
«­±~¸°£ ~I= °­«= ­±«­±³°§= p­©§±~¢«§= «¥°w¬­ £ª­ ~= ¢~«­©§¢£ ³ª§~¤~¥£ §±
¡§ª­´~¬§= ©~¤±§¢§±= ±§«©´°§´£¸£I= ©£°w­¢I= ©~¤±­«£°£ §±= p£¤³q´§±
©­«®~¯²³°­ ~¸£K= ~¬¢£°±­¬§±= «§£°T-¤~¥£ §= ±µ­°£¢= ~«= ¬§p¬§±= «§¶£¢´§q= §¯¬~
¢~·­¤§ª§=«¥°w¬­ §~°£(T-µ·´§ª§=¤~¥£ §F=¢~=°£¸§±²£¬²³ª=ET3,T5,T7F=¨¥³¤£ ~¢K

¡¶°§ª§=NQKV.paraJ¤~¥£ §±=¢~«­©§¢£ ³ª£ ~=§­¬³°§=w~ª§±=«§«~°q

c ~¯²£°§­¤~¥£ §
~¯²§³°§=¤~¥³°§=¬~µ§ª~©£ §±
®°­¡£¬²³ª§=p£«¡´£ª­ ~=EBF

Vpa ch2s 81.25

Vpa 19KP 56.30

Vpa 26 61.50

Vpa G40 45.80

Vpa A11 99.90

p£±µ~´ª§ª§= §¯¬~= ~¥°£q´£=  ~¯²£°§­¤~¥£ §±«¥°w¬­ £ª­ ~µ·~ª ~¢J§­¬q~
±¶´~¢~±¶´~= «¬§p´¬£ª­ £ §±= «§«~°qK ¡¬­ §ª§~I= °­«=  ~¯²£°§­¤~¥£ §±
³«°~´ª£±­ ~=±~©«~­¢=±²~ §ª³°§~pHJ§±=p³~ª£¢³°=¢§~®~¸­¬p§pHJRJVK±~©´£ §
~°§±= ¥~²³²­´¬£ ~= §µ´£´±= ´§°§­¬£ §±= q~¬¢~q~¬­ §q= ¢£¥°~¢~¡§~±I= ~«~±q~¬
q~´¢~®§°´£ª~¢= §pª£ ~= «­°`£ §I= p£«¢£¥= ©§= §µ·£ ~= ¢¬«J§±= ¥~«­±´ª~IpHJNO
²³²§~¬­ §±= ®§°­ £ p§= ©~¤±§¢§= §pª£ ~= ¡~ª©£³ª= ±³ £°q£³ª£ ~¢K= h~¤±§¢§±
±²°³¯²³°³ª§= £ª£«£¬²£ §±= ¢~pª~±= ~±£´£= §µ´£´±= £¯±²°£«~ª³°~¢= ¢~ ~ª§
«~`´£¬£ ª£ §= EYpHJOFK= q³«¡~pHJ§±= ¸­«§£°~¢= ¢~ ~ª§= «~`´£¬£ ª§±= ¢°­±
 ~¯²£°§­¤~¥£ §±=¥~«­ª£¯´~=¶¢£ ~§¬¤£¯¡§³°­ §±=¢~©~°¥´§±=¥~°£p£K=~°±£ ­ ±
«­±~¸°£ ~I=°­«pHJ§±=¥~«­¶~²³ª~¢=«~o~ª§~¬=¢~ ~ª§=«¬§p´¬£ª­ §±=¢°­±
¥~«­´ª£¬§ª§= ¤~¥³°§= ¬~µ§ª~©£ §= «³²~¬²³°= ¤­°«£ ±= µ~°«­~¢¥£¬£¬I= °­«£ªq~
¥~¢~°`£´~¡=¡´~ª£ ~¢=®§°­ £ p§=«§«¢§¬~°£­ ±K

±~ ­ª­­¢I ~¯²£°§­¤~¥£ §±«g~´³°J²³²­´~¬§= ¢£¬~²³°~¡§§±= ¡¢£ «~
¥´§`´£¬~V.parahaemolyticusJ§±= ¤~¥£ §±= ±~©«~­¢= «~o~ª§±²~ §ª³°­ ~pHJQJTJ§±
®§°­ £ p§K= bpHJ§±= £¯±²°£«~ª³°~¢= ¢~ ~ª§= «¬§p´¬£ª­ §±= ¢°­±= ¬~µ§ª~©£ §±
°~­¢£¬­ ~=«©´£q°~¢=«¡§°¢£ ~K=§¥§´£±=´£°=´§²·´§q=£¯±²°£«~ª³°~¢=²³²£=~°£¸£
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pHJNMJNOI=°§¥§=¤~¥£ §±=p£«q¶´£´~p§=EVpa 19KP ¢~Vpa ch2sF«~o~ª§pH ~°~«~°²­=~°
~«¡§°£ ±I= ~°~«£¢¶£ª±= ³µ·­ ±= ¤~¥³°§= ¬~µ§ª~©£ §±±§¡­¡¶ª§±³¬~°§~¬­ §±
p£¬~°`³¬£ ~±=E±³°KOQFK

F

F
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F

±³°K OQK ~¯²£°§­¤~¥£ §±= «¥°w¬­ £ª­ ~= µ·~ª ~¢J§­¬q~±¶´~¢~±¶´~

«¬§p´¬£ª­ £ §±=«§«~°qK FVpa 19KP FVpa G40 FVpa A11

p£±µ~´ª§ª= §¯¬~= ±~©´ª£´§=  ~¯²£°§­¤~¥£ §±= ±¶´~= ¤§¸§­ª­¥§³°§
q´§±£ £ §¡K=©£°w­¢I¬~²°§³«§±=¡§²°~²§±~¢«§=¢~«­©§¢£ ³ª£ ~E¡¶°§ª§NRFKOBJ
§~¬§=¬~²°§³«§±¡§²°~²§±«§«~°q=¤~¥£ §=~´ª£¬£¬=±~©«~­¢=«~o~ª=«¥°w¬­ £ª­ ~±
°~¡= p£±~wª­~= «§³q§q£ ¢£±= §«~¸£I= °­«= £±= ¤~¥£ §= ¢~«­©§¢£ ³ª¬§= ~°§~¬
­°´~ª£¬²§~¬=§­¬£ ¸£I=°­¥­°¡=~¢±­° ¡§§±=©­¤~¯²­°£ ¸£K

¡¶°§ª§=NRKV.paraJ¤~¥£ §±¢~«­©§¢£ ³ª£ ~¬~²°§³«§±¡§²°~²¸£

 ~¯²£°§­¤~¥£ §
~¯²§³°§= ¤~¥³°§= ¬~µ§ª~©£ §±
®°­¡£¬²³ª§=p£«¡´£ª­ ~=EBF

Vpa ch2s 0.06

Vpa 19KP 0.15

Vpa 26 0.01

Vpa G40 0.06

Vpa A11 0.08
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`~²~°£ ³ª= £¯±®£°§«£¬²£ p§= ¥~«­´ª§¬¢~V.parahaemolyticusJ§±= ¤~¥£ §±
«¢¥°~¢­ ~= ­°¥~¬³ª§= ¥~«¶±¬£ª£ §±= E±®§°²§I= ¯ª­°­¤­°«§F= «§«~°qK= °~¡
~°~®§°¢~®§°~¢«§³q§q£ ±=«~q=´§°§­¬£ p§=ª§®§¢³°§=©­«®­¬£¬²§±~°~°±£ ­ ~¸£K

 ~¯²£°§­¤~¥£ §±= ±²~ §ª³°­ ~= ±¶´~¢~±¶´~= ~°£p§= p£¬~¶´§±~±K
_ ~¯²£°§­¤~¥£ §±= ®°~¯²§©³ª§= ¥~«­·£¬£ §±q´§±= °­¥­°¡= ±~«©³°¬~ª­J
®°­¤§ª~¯²§©³°§=«§¸¬§qI=~±£´£=£©­ª­¥§³°§=©´ª£´£ §±I=±¶´~¢~±¶´~=µ·~ª±~²£´£ p§
²°~±§°£ §±= £¯±®£°§«£¬²£ §±= `~±~²~°£ ª~¢I= ¢§¢§= «¬§p´¬£ª­ ~= ~¯´±= «~q
±²~ §ª­ ~±=±~©´ª£´=¥~°£«­p§=¢~=~±£´£=p£¬~¶´§±~=¢~=²°~¬±®­°²§°£ §±=®§°­ £ p§K

~«§²­«= `~²~°£ ³ª= §¯¬~V.parahaemolyticusJ§±= ¤~¥£ §±= ±²~ §ª­ §±
£¯±®£°§«£¬²£ §= ±¶´~¢~±¶´~= «§©°­ §­ª­¥§³°= ~°££ ±~= ¢~= ¶±¬~°£ p§I= ~±£´£
 ³¬£ °§´=² §±~=¢~=¸o´§±=µ·ª£ p§E¡¶°§ª§NSFKh©´ª£´£ «~=¥´§`´£¬~I=°­«=¤~¥£ §±
~¯²§´­ ~= ³«¬§p´¬£ª­¢= £¡£«­¢~= S= q´§±= ¥~¬«~´ª­ ~p§Kc¤~¥£ §±= p£±~¬~¶~¢

p£¢~°£ §q= ¬~©ª£ £¤£¤¯²³°= ~°£¢= p£§wª£ ~= `~§q´~ª­±= ª§±§±= ² §±I°­¥­°¡
«²©¬~°§= µ·~ª±~²£´§±I= µ·~ª§K~«= p£«q¶´£´~p§= ¢~ ~ª§= «~°§ª§~¬­ ~
V.parahaemolyticus §±= ~¯²£°§­¤~¥£ §±q´§±I=§±£´£=°­¥­°¡=q´§q= ~¯²£°§£ §±q´§±I
~°~¶£ª±~·°£ª=¤§¸§©³°=¤~¯²­°±=µ~°«­~¢¥£¬±K

¡¶°§ª§NSK ~¯²£°§­¤~¥£ §±=±²~ §ª³°­ ~=±¶´~¢~±¶´~=~°££ p§=Q0CJ̧ £=p£¬~¶´§±~±

a¢°­ c¤~¥£ § PBS
SM-¤~¥³°§
 ³¤£°§

¸o´§±
µ·~ª§

ª§±§±=² §±
µ·~ª§

OQ±~~q§

Vpa ch2s 2,5x108 2,5x108 2,5x108 2,5x108

Vpa A11 2x108 2x108 2x108 2x108

NM¢o£

Vpa ch2s 2,5x108 2,5x108 2,5x108 2,5x108

Vpa A11 2x108 2x108 2x108 2x108

Oq´£

Vpa ch2s 2,5x108 2,5x108 2,5x108 6x107

Vpa A11 8x107 2x108 6,6x107 7,2x107

Sq´£

Vpa ch2s 5x107 4,5x107 4,4x107 1,5x107

Vpa A11 6,5x107 7,2x107 6,5x107 4,2x107

m
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TK®°­²£­ª§²³°§=¤£°«£¬²£ §±=«­¯«£¢£ §±=p£±µ~´ª~= ~¯²£°§­¤~¥£ ¸£

m ®°­²£­ª§²³°§= ¤£°«£¬²£ §±= «­¯«£¢£ §±= £¤£¯²§Vibrio parahaemolyticus §±
«§«~°q= ±®£¡§¤§©³°=  ~¯²£°§­¤~¥£ ¸£I= p£±µ~´ª§ª= §¯¬~= ®£®±§¬§±~= ¢~
¯£«­²°§¤±§¬§±=«~¥~ª§q¸£K

®£®±§¬§I¯£«­²°§¤±§¬q~¬¢~= ²°§¤±§¬q~¬= £°q~¢±~t«ª§±= «­«¬£ª£ £ª§
±§±²£«§±= w§°§q~¢§= ¤£°«£¬²§~K= m®£®±§¬§±= «­¯«£¢£ §±= £¤£¯²§= ·´£ª~¸£= «~o~ª§~
¬­°«~ª³°§=©³t§±=µ´£¬§±=«g~´§~¬­ §±=®§°­ £ p§(pH 1.5-2.5) [178].n¯£«­²°§¤±§¬§
®~¬©°£~±§±= µ´£¬§±= £°qJ£°q§= ©­«®­¬£¬²§~I= °­«£ª§¡= «­¯«£¢£ ±q­°«£²¥­¨~
¬~µª~´p§¢~pª§±= ¡§ª£ ±= ¢~= ®­ª§®£®²§¢£ ±K= m®°~¯²§©³ª= «£¢§¡§¬~p§= §±
¥~«­§·£¬£ ~®£°J­°~ª³°~¢«­¶«~°£ §±q´§±~¬¸£¢~®§°£ §±= ¢~±~«³p~´£ ª~¢I
~ ±¡£±£ q~¬I=²°~´«£ q~¬=¢~=¯§°³°¥§³ª=­®£°~¡§£ q~¬=~±­¡§°£ ³ª§=±§µ§qª§±~
¢~=p£p³®£ §±=p£±~«¡§°£ ª~¢xNRNzK

b£̄ ±®£°§«£¬²£ «~=¤£°«£¬²£ §±=¥~´ª£¬§±=p£±µ~´ª~±q~¬=¢~©~´p§°£ §qI~`´£¬~I
°­«̀ ´£¬±= «§£°= ¥~«­·­¤§ª§Vibrio parahaemolyticus §±= «§«~°q= ±®£¡§¤§©³°§
 ~¯²£°§­¤~¥£ §=«¥°w¬­ §~°£~®£®±§¬§±1% -§~¬§=¶±¬~°§±=«§«~°qK=c¤~¥£ §±=²§²°§
®£®±§¬§±=¶±¬~°p§=w~ª§~¬=«~ª£I=q§q¯«§±=p£²~¬§±q~¬~´£=p£«¡§°¢~>2 log �§qK=£±
«­¬~¡£«§= p£±~ ~«§±­ ~p§~= `´£¬±= ¥~«­©´ª£´£ q~¬I= «­¡£«³ª§¤~¥§±pH-§±
±¶´~¢~±¶´~= «¬§p´¬£ª­ £ ¸£= ¢~«­©§¢£ ³ª£ ~±q~¬= ¢~©~´p§°£ §qK= §«¢£¬~¢
°~«¢£¬~¢~¡I= ®£®±§¬§±= ¶±¬~°§±pH 1-1.5-§~I¶­ª­= `´£¬«~= ©´ª£´£ «~= ~`´£¬~
±§¡­¡¶ª§±³¬~°§~¬§=¤~¥³°§=¬~µ§ª~©£ §±=°~­¢£¬­ §±=«¬§p´¬£ª­´~¬§=©ª£ ~pH 2-
¸£, «­¡£«³ª§= p£¢£¥§= ±~´±£ §q= «­±~ª­¢¬£ª§= ³¬¢~= ·­¤§ª§·­K«§o£ ³ª§
¬£¥~²§³°§= £¤£¯²£ §±= ¥~q´~ª§±µ§¬£ §qI= ©³t§±= µ´£¬§±= «g~´£pH §±
¥~±~¬£§²°~ª£ ª~¢=³«¨­ £±§=§¯¬£ ~=¤~¥£ §±«§o£ ~=²³²£= ³¬£ §±=¶±¬~°£ q~¬
£°q~¢K

°~¡=p££¶£ ~=¯£«­²°§¤±§¬§±=¥~´ª£¬~±=¤~¥£ §±=±§¡­¡¶ª§±³¬~°§~¬­ ~¸£I=~°
§·­=q´~ªp§±~¡£«§. n̄£«­²°§¤±§¬§±=±¶´~¢~±¶´~=©­¬¡£¬²°~¡§£ «~(0.1%; 0.25%; 0.5%;
1%)¢~=¢°­§±=±¶´~¢~±¶´~=£¯±®­¸§¡§£ «~ENMµqI=PMµqI=SMµqF~°=¥~«­§µ´§~=¤~¥§±
²§²°§±=«¬§p´¬£ª­´~¬§=¡´ª§ª£ £ §( < 1 log). j«­¡£«³ª§=p£¢£¥§=p£±~wª£ ª­ ~±
§wª£´~́§¤§¯°­qV.parahaemolyticus §±= «§«~°q= ±®£¡§¤§©³°§=  ~¯²£°§­¤~¥£ §±
¥~«­·£¬£ ~¸£§¯¬£±= t°§ª­ §q§= §¬¤£¯¡§£ §±= ±~«©³°¬~ª­¢= ¯£«­²°§¤±§¬q~¬
£°q­ ª§­ ~p§K



79

UK= ~¯²£°§­¤~¥£ §±==¥£¬£²§©³°§=q´§±£ £ §±=p£±µ~´ª~

¤~¥³°§= ¢£¬«J§±= °£±²°§¯¡§³ª§= ~¬~ª§¸§`´£¬±= «§£°= p£±µ~´ª§ª§= ·´£ª~
 ~¯²£°§­¤~¥§±=¢¬«=~°§±=­°¨~t´§~¬§¢~=«¥°w¬­ §~°£~=p£µ~´ª§ª§=°£±²°§¯¡§³ª§
£¬¢­¬³©ª£~¸£ §±= ³«°~´ª£±­ §±= «§«~°qK= ¢¬«J£ §±= «­ª£©³ª³°§= µ­¬§±
¢~±~q´ª£ª~¢= p£´~°`§£q= ­°§= £¬¢­¬³©ª£~¸~= ESal I ¢~ PstI), °­«ª£ §¡
p£±µ~´ª§ª§¤~¥£ §±¢¬«J±= p£¢~°£ §q= «±¶´§ª= ¤°~¥«£¬²£ ~¢= t°§¢¬£¬= E¢§¢§
¸­«§±=¤°~¥«£¬²£ §q=«­ª£©³ª³°§=µ­¬~=p£¢~°£ §q=¸³±²~¢=§~¬¥~°§p£ ~FK

¤~¥£ §±= ³«°~´ª£±­ §±= ¢¬«QPJQQkb-§~Ip£¢~°£ §q«~o~ª§«­ª£©³ª³°§
µ­¬~=~¯´±Vpa A11-§±=¢¬«J±JSMkb.

¡¶°§ª§NTK= ¤~¥³°§= ¢¬«J§±= «¥°w¬­ £ª­ ~= °£±²°§¯¡§³ª§= £¬¢­¬³©ª£~¸£ §±
«§«~°q

 ~¯²£°§­¤~¥£ §

°£±²°§¯¡§³ª§=£¬¢­¬³©ª£~¸~

EcoR I EcoR V Hind III BamH I Sau3A Pst I Sal I Xba I

Vpa ch2s H H H J J J H H

Vpa lab H H H J J J H H

Vpa 555 H H H J J J H H

Vpa 5/II(372) H H H J J J H H

Vpa 19KP H H H J J J H H

Vpa 549 H H H J J J H H

Vpa 26 H H H H H H H H

Vpa 18 H H H H H H H H

Vpa 37 H H H H H H H H

Vpa G40 H H H H H H H H

Vpa 80 H H H H H H H H

Vpa A11 H H H H H H J H



80

°£±²°§¯¡§³ª§= ®°­¤§ª§= ±~p³~ª£ ~±= ¥´~wª£´±= ´§«±¨£ª­q= ¤~¥£ §±
¥£¬£²§©³°«°~´~ª¤£°­´¬£ ~¸£K~«§±~q´§±=~´~¥£q=¤§ª­¥£¬£²§©³°§=¶£I=±~¢¡=`~¬±I
°­«=¤~¥£ §=±~«=©ª~±²£°³ª=£°q£³ªp§~=¥~£°q§~¬£ ³ª§K~o±~¬§p¬~´§~I=°­«=£°q§

¢~=§«~´£=±£°­²§®§±=«~±®§¬w£ª§=³¨°£¢§±«̄ ­¬£= ~¯²£°§­¤~¥£ §(«~¥KVpa chO±¢~
Vpa 19KP, Vpa 26 ¢~Vpa G40) £°q=©ª~±²£°p§~=¥~£°q§~¬£ ³ª§K=~«~±q~¬I=¡~ª©£
¨¥³¤p§~Vpa A11, °­«£ª§¡=¥£¬­«§±=¸­«§qI=±£°­ª­¥§³°§=¢~=¤§¸§­ª­¥§³°§
«~`´£¬£ ª£ §q¥~¬±¶´~´£ ³ª§~=¢~¬~°`£¬§=¤~¥£ §±¥~¬K

^~F  F

±³°KOR.  V.paraJ ~¯²£°§­¤~¥£ §±¢£¬«J§±=°£±²°§¯¡§³ª§=~¬~ª§¸§

^~F
1.Hind III+ Lambda-¢¬«X
2. Pst I+Vpa ch2s-¢¬«X
3. Pst I+ Vpa19KP-¢¬«
4. Pst I+Vpa G40-¢¬«
5. Pst I+Vpa 26-¢¬«
6. Pst I+Vpa A11-¢¬«

 F
1.Hind III+ Lambda-¢¬«X
2. Sal I+Vpa ch2s-¢¬«X
3. Sal I+ Vpa19KP-¢¬«
4. Sal I+Vpa G40-¢¬«
5. Sal I+Vpa 26-¢¬«
6.Sal I+Vpa A11-¢¬«



81

±³°KOSKV.paraJ ~¯²£°§­¤~¥£ §±¢~¨¥³¤£ ~°£±²°§¯¡§³ª§®°­¤§ª§±
«§¶£¢´§qK



82

fsKp£¢£¥£ §±=¥~¬¶§ª´~

µ·ª§~¬§= ¥~°£«­±= ¢~ §¬w³°£ ~q~¬~«£¢°­´£«±­¤ª§­±= ¢~= «~qp­°§±
±~¯~°q´£ª­±=£°qJ£°q§=³«¬§p´¬£ª­´~¬£±§®°­ª£«~~Kd¥~¸°¢§ª§=~¬q°­®­¥£¬³ª§
¸£«­¯«£¢£ ~©ª§«~²³°§=®§°­ £ §±¡´ª§ª£ ~±q~¬=£°q~¢=±~©«~­¢=«­©ª£=¢°­p§
~§±~¶£ ~= µ·ª§±¢~ §¬w³°£ §±= ¶~°§±¶¸£K= ±~±«£ª§= µ·ª§±~= ¢~±~°£©°£~¡§­
µ·~ª±~²£´£ §±= °£¥³ª~°³ª§«­¬§²­°§¬¥§ ¢~ ¢~ §¬w³°£ §±= µ·~°­£ §±
¥~«­´ª£¬~I= ©­¬©°£²³ª§= o­¬§±w§£ £ §±¢~¥£¥«´§±~= ¢~= `~²~°£ §±q´§±= «£²~¢
«§p´¬£ª­´~¬§~K

µ·ª§~¬§= ¥~°£«­±= ¢~ §¬w³°£ ~¥~¬~®§°­ £ ±±¶´~¢~±¶´~=  ~¯²£°§³ª§= q³
´§°³±³ª§µ·ª§±«§£°§§¬¤£¯¡§§±¥~´°¡£ª£ ~±I=°~¡=w§°§q~¢~¢I¢~ §¬w³°£ ³ª
µ·~ªq~¬= ±¶´~¢~¶´~= ±~¶§±= ©­¬²~¯²§q~~= ¥~«­µ´£³ª§K= «§©°­ ³ª= ®~q­¥£¬£ ~¢
¢~ §¬w³°£ ³ª= µ·ª£ p§= ¥´¶´¢£ ~W Salmonella spp., Shigella spp., Vibrio spp.,
£¬²£°­®~q­¥£¬³°§E. coli ¢~=±¶´~= ~¯²£°§£ §I¥~°¢~=~«§±~NMMJ̧ £= «£²§²§®§±
®~q­¥£¬³°§= ´§°³±§I³«~°²§´£±£ §= ¢~= ±¶´~Ka±¶´~¢~±¶´~= ¢~~´~¢£ £ §±= q~´§¢~¬
~¡§ª£ §±=«§¸¬§q=~³¡§ª£ £ª§~§¬¤£¯¡§§±µ·~°­±=¢~«§±§¥~´°¡£ª£ §±=¥¸£ §±
¢~¢¥£¬~K

_ ­ª­ ­°=~qµª£³ªp§=«¬§p´¬£ª­´¬~¢§«~²~¦~ª­¤§ª³°§=´§ °§­¬£ §q

¥~«­µ´£³ª§= §¬¤£¯¡§£ §±= ±§¶p§°£«K«~q= p­°§±Is§ °§­®~°~¦~£«­ª·²§¡³±·´£ª~¸£
¶p§°~¢=§µ´£´±±£°§­¸³ª¥~±²°­£¬²£°§²£ ±Iw§°§q~¢~¢=~±­¡§°£ ³ª§~=³«§¢~
¡³¢~¢= ¢~«³p~´£ ³ª§ ¸o´§±= ®°­¢³¯²£ §±= «­¶«~°£ ~±q~¬K= d¥~°¢~= ~«§±~I
V.parahaemolyticusJ§q ¢~ §¬w³°£ ³ª= µ·ª£ q~¬= ©­¬²~¯²§±= p£¢£¥~¢= ´§q~°¢£ ~
t°§ª­ §q§ §¬¤£¯¡§£ §K= ¦~ª­¤§ª³°§= ´§ °§­¬£ §= = ~±£´£= ®~q­¥£¬³°§~= ¸o´§±
­°¥~¬§¸«£ §±q´§±Eq£´¸£ §I= ¶~«~¬µ©£ §F= ¢~¸~°~ª±= ~·£¬£ ±= ~¯´~©³ª²³°§±
«£³°¬£­ £ ±K

sK®~°~¦~£«­ª·²§¡³±J§±¥~«­·­¤~`´£³ª£ °§´=¶¢£ ~¸o´§±°­¥­°¡=¥~pª§ª§
³ ¬£ §¢~¬I= ~±£´£= «¢§¬~°£q~= p£±~°q~´£ §±µ·ª£ §¢~¬K±~p³~ª­= ¢~= «~o~ª§
«~°§ª§~¬­ ~I= ~¥°£q´£= NU�C J̧ £= «~o~ª§= ²£«®£°~²³°~­®²§«~ª³°= ®§°­ £ ±
µ~°«­~¢¥£¬±= ~°~¯­ª£°³ª§= ´§ °§­¬£ §±= ¸°¢§±~= ¢~= ¥~«°~´ª£ §±q´§±K= ~«
q´~ª±~¸°§±§qI=±~¯~°q´£ª­p§p~´§=¸o´§±=±~¬~®§°­¸£~°±£ ³ª§=±³ ²°­®§©³ª§
©ª§«~²§=¢~=µ·ª§~¬§=¥~°£«­I¦~ª­¤§ª³°§=´§ °§­£ §±q´§±=¶£ª±~·°£ª=¥~°£«­±
µ~°«­~¢¥£¬±K¥~°£«­J©ª§«~²³°§= ®§°­ £ §= ¢~= «~q§= ±£¸­¬³°§= ¡´ª§ª£ £ §
«¬§p´¬£ª­´¬~¢= ~§±~¶£ ~= °­¥­°¡= ®~q­¥£¬³°§´§ °§­¬£ §±I~¥°£q´£= «~q§
±®£¡§¤§³°§= ~¯²£°§­¤~¥£ §±=¥~´°¡£ª£ ~¸£K

¦~ª­¤§ª³°§=´§ °§­¬£ §±= ~¯²£°§­¤~¥£ §=¢§¢=§¬²£°£±±=§µ´£´±Iµ·~ªp§
p£±~ ~«§±§=  ~¯²£°§³ª§= ±~¶£­ £ §±= p£«¡´£ª­ §±= ¥~«­±~´ª£¬~¢= E¤~¥§J
§¬¢§©~²­°£ §FI= ~±£´£®~q­¥£¬­ §±= «£¯~¬§¸«£ §±= p£±~±µ~´ª~¢ ¢~= p²~«£ §±
¢§¤£°£¬¡§~¡§§±~q´§±I¢~ ­ª­±°­¥­°¡= ~ª²£°¬~²§³ª§= ±~p³~ª£ ~I= ~«
®~q­¥£¬£ §q=¥~«­µ´£³ª§=¢~~´~¢£ £ §±=®°­¤§ª~¯²§©§±~=¢~=«©³°¬~ª­ §±q´§±K

©´ª£´§±= w§°§q~¢= «§¸~¬±= µ~°«­~¢¥£¬¢~±~¯~°q´£ª­±= µ·ª§~¬= ¥~°£«­p§
V. parahaemolyticus §±= ¢~= p£±~ ~«§±§=  ~¯²£°§­¤~¥£ §±= ¥~´°¡£ª£ §±= ¢~
 §­«°~´~ª¤£°­´¬£ §±= p£±µ~´ª~K= ~«§±~q´§±= p~´§= ¸o´§¢~¬= ¢~= «²©¬~°§
µ·~ª±~²£´£ §¢~¬= ¥~«­´·~´§qV. parahaemolyticus §± ~¯²£°§£ §¢~= p£±~ ~«§±§
 ~¯²£°§­¤~¥£ §K=p£´§±~µ´ª£q=«~q§ §­ª­¥§³°§=q´§±£ £ §K



83

`´£¬§=©´ª£´§±¤~°¥ª£ p§=OMMSJOMMU=µª£ p§p~´§=¸o´§±=±~¬~®§°­=¸­ªp§=¢~
¸­¥§£°q= «²©¬~°µ·~ª±~¡~´p§ `~²~°£ ³ª«~«­¬§²­°§¬¥«~= ~`´£¬~I°­«
±~¯~°q´£ª­±= µ·ª§~¬§= ¥~°£«­= ¢~= ©ª§«~²§= ¶£ª±~·°£ª®§°­ £ ±= ¯«¬§±
V.parahaemolyticusJ§±=  ~¯²°§£ §±¢~= p£±~ ~«§±§=  ~¯²£°§­¤~¥£ §±
¡¶­´£ª«·­¤£ª­ §±q´§±K  ~¯²£°§§±I= §±£´£= °­¥­°¡= ±®£¡§¤§©³°§
 ~¯²£°§­¤~¥£ §±I¥~«­·­¤~±£¸­¬³°§=¶~±§~q§±~~¢~=¢~«­©§¢£ ³ª§~=¥~«­·­¤§±
~¢¥§ª¸£KV.parahaemolyticus-§ ¦~ª­¤§ª³°§= ~¯²£°§~~Ip£±~ ~«§±~¢§¸­ª~²£ §±
¥~«­·­¤~ w§°§q~¢~¢p~´§= ¸o´§¢~¬«­¶¢~I= £°q£³ª§= §¸­ª~²£ §= ¥~«­´·~´§q
«²©¬~°§=µ·~ª±~¡~´§¢~¬~¡I=q³«¡~=ª§²£°~²³°§±=q~¬~¶«~¢I ~¯²£°§§±=~°±£ ­ ~
¬~©ª£ ~¢«~°§ª§~¬= ¥~°£«­p§= ¢°­£ §q§~K= ~o±~¬§p¬~´§~I= °­«= «²©¬~°§
µ·~ª±~¡~´£ §¢~¬= ¥~«­·­¤§ª= §¯¬~V.parahaemoliticusJ§±= «§«~°q= ±®£¡§¤§©³°§
 ~¯²£°§­¤~¥£ §I=°~¡~±£´£p£±~wª­~«§~¬§p¬£ ¢£±=«­¡£«³ª=¥~°£«­p§=®~²°­¬§
 ~¯²£°§§±=~°±£ ­ ~¸£K^~«~¸£=«£²·´£ª£ ±=~¥°£q´£=®§°¢~®§°§=¢£²£¯¡§§±=«£q­¢§q
(PCR-ESI/MS) ² £ p§V.parahaemolyticusJ§±=¥£¬­«§±=~°±£ ­ §±=¢~¢¥£¬~K=j«­¡£«³ª§
p£¢£¥£ §¢~¬= ¥~«­«¢§¬~°£= p£¥´§wª§~= ´§´~°~³¢­qI= °­«= «²©¬~°= µ·~ª±~²£´£ p§I
±~¢~¡= ¥~°£«­= ®§°­ £ §= ~°~¶£ª±~·°£ª§~= ¦~ª­¤§ª³°§=  ~¯²£°§£ §±q´§±
¥~«°~´ª£ §±q´§±IV.parahaemolyticus ¥~¢~¢§±= ~°~©³ª²§´§°£ ~¢= «¢¥­«~°£­ ~p§I
q³«¡~= §¬~°`³¬£ ±= ±~±§¡­¡¶ª­= q´§±£ £ ±K= j«­¡£«³ª§= «¢¥­«~°£­ ~
ª§²£°~²³°~p§= ¡¬­ §ª§~= ±§¡­¡¶ª§±³¬~°§~¬§I= «~¥°~«= ~°~©³ª²§´§°£ ~¢§
«¢¥­«~°£­ §±(VBNC) ±~¶£ªµ­¢£ §qKV.parahaemolyticusJ§±=  ~¯²£°§£ §±
~°~©³ª²§´§°£ ~¢=«¢¥­«~°£­ ~p§=¥~¢~±´ª~=~°~«¶­ª­¢=¢~ ~ª=«~°§ª§~¬­ ~±q~¬
~°§±= ¢~©~´p§°£ ³ª§K§±= ¤~¯²§I= °­«V.parahaemolyticusJ§±= «§«~°q= ±®£¡§¤§©³°§
 ~¯²£°§­¤~¥£ §±=¥~«­·­¤~=¶¢£ ­¢~=¥´§~¬=p£«­¢¥­«§±=q´££ p§I=«~p§¬=°­¢£±~¡
p£±~ ~«§±§= ~¯²£°§£ §=«¡§°£=°~­¢£¬­ §q=~¬=±~£°q­¢=~°=§q£±£ ­¢~I~¥°£q´£
«£²·´£ª£ ±= §«~¸£I= °­«µ·ª§±= ¢~ ~ª§= ²£«®£°~²³°~= ¢~ ~ª«~°§ª§~¬­ ~±q~¬
£°q~¢= ~°§±= ¤~¯²­°§I= °­«£ª§¡³¨°£¢£ §± ~°~©³ª²§´§°£ ~¢= «¢¥­«~°£­ ~p§
¥~¢~±́ª~±=¥~¬~®§°­ £ ±K£±=«­±~¸°£ ~£¯±®£°§«£¬²³ª~¢¢~¢~±²³°£ ³ª=§¯¬~
`´£¬§= ©´ª£´§±= p£¢£¥£ §qI= ±~¢~¡VBNCJ«¢¥­«~°£­ ~p§V.parahaemolyticusJ§±
 ~¯²£°§£ §±¥~¢~±´ª~=§·­=¬~`´£¬£ §K±¶´~¢~±¶´~=²§®§±=~°~¶£ª±~·°£ª§=®§°­ £ §±
¸£¥~´ª£¬§qI= ©£°w­¢I~°~±~©«~°§±«~«~°§ª§~¬­ ~«I¢~ ~ª«~²£«®£°~²³°~« ¢~
±~©´£ §= ¬§´q§£°£ £ §±= ¬~©ª£ ­ ~«I= ±~±§¡­¡¶ª­= ®°­¡£±£ §±= ¢~¯´£§q£ ~¢~
©³ª²§´§°£ §±=³¬~°§±=¢~©~°¥´~¥~«­§µ§́~Ka

¢~~´~¢£ §±= °§±©§±= ¥~¬´§q~°£ ~q~¬= «§«~°q£ ~p§= ¢§¢§= «¬§p´¬£ª­ ~= ~¯´±
V.parahaemolyticusJ§± ¥~«­·­¤§ª§= §¸­ª~²£ §±= ±£°­ª­¥§³°= «~`´£¬£ ª£ ±K
V.parahaemolyticusJ§± ±£°­²§®§°£ §±= q~¬~«£¢°­´£= ±¯£«§±= «§¶£¢´§q

§¢£¬²§¤§¡§°£ ³ª§~= TR= ±£°­´~°§~¬²§NPlJ~¬²§¥£¬§±= ¢~TN hJ~¬²§¥£¬§±

±¶´~¢~±¶´~= ©­« §¬~¡§£ §±= «§¶£¢´§qK«~q¥~¬O3-±£°­²§®§= ©´£ §q§= §¬¤£¯¡§£ §±
¥~«­«µ´£´§=·´£ª~¸£=¶p§°§=µ~°«­«~¢¥£¬£ª§~K=j«~±=«§£©³q´¬£ ~®~¬¢£«³°§=©ª­¬§J
O3:K6, °­«£ª«~¡³©~¬~±©¬£ª= µª£ p§~°~£°q§= ~¤£q¯£ ~= ¥~«­§µ´§~«°~´~ª
±¶´~¢~±¶´~=°£¥§­¬p§K`´£¬§©´ª£´§±¤~°¥ª£ p§=p£±µ~´ª§ª=UN=§¸­ª~²±=p­°§±
¢~¢¥£¬§ª= §¯¬~V= ±£°­¨¥³¤§±= ¢~= OT= ±¶´~¢~±¶´~= ±£°­²§®§±§¸­ª~²£ §±
p£«¡´£ª­ ~KO3:K6J±£°­²§®§±~°¡£°q§= p²~«§= ~°¥~«­´ª§¬¢~Iq³«¡~= «µ´~¬£
©­¬¡¶§¢~¬=¥~«­·­¤§ª§=£°qJ£°q§=p²~«§=²§®§°£ ³ª=§¯¬~I=°­¥­°¡01:KUT , °~¡
O3:K6-§±®~¬¢£«³°§=©ª­¬§±±£°­´~°§~¬²±=µ~°«­~¢¥£¬±. j«­¡£«³ª§= ~¯²£°§³ª§



84

§¸­ª~²§´§°³ª£¬²­ §±=¤~¯²­°£ §±«§¶£¢´§q- tdh- ¢~trh-³~°·­¤§q§=§·­I=q³«¡~
¥~~`¬¢~O3:K-§±GS-PCR«~°©£°§K

®~¬¢£«³°§= p²~«§±= «~°©£°q~¬= £°q~¢= «­¡£«³ª§= ±£°­²§®§±= ~°±£ ­ ~= p~´
¸o´~p§=®~¬¢£«³°§=p²~«£ §±=~¬=«~q§=´~°§~¬²£ §±p£±~wª­~°±£ ­ ~¸£=«§³q§q£ ±K
~«§±p£±~wª£ ª­ ~¸£= «§³q§q£ ±~¥°q´£q£°«­ª~ §ª³°§= = ¦£«­ª§¸§¬§±= ¢~
«£±~«£= ²§®§±= ±£©°£²­°³ª§= ±§±²£«§±= £¤£¯²­°³ª§= ®°­²£§¬£ §±¢£²£¯¡§~
¥~«­·­¤§ª= §¸­ª~²£ p§K= ¸£«­q¬~¶±£¬£ §´§°³ª£¬²³°§= q´§±£ £ §q
¶~±§~q¢£ ­¢~= p£«­µ«£ ³ª§= p²~«£ §±= VSBI= °~¡= p£±~wª£ ª­ ~±= §wª£´~
¢~´~±©´¬~qI= °­«= p~´§= ¸o´§±V.parahaemolyticusJ§±= ®­®³ª~¡§~p§= ´§°³ª£¬²­ §±
¤~¯²­°£ §=¤~°q­¢~~=¥~´°¡£ª£ ³ª§K~o±~¬§p¬~´§~§±=¤~¯²§I=°­«=ª§²£°~²³°§±
q~¬~¶«~¢= ¥~°£«­¢~¬= ¥~«­·­¤§ª§= §¸­ª~²£ §±= «¶­ª­¢= NB= p£§¡~´±
´§°³ª£¬²­ §±= ¤~¯²­°£ ±K^¥~¬±~©³q°£ §q= ±~·³°~¢o£ ­~= «­¡£«³ª= p²~«£ ±
p­°§±O3:K6-®~¬¢£«³°§= ©ª­¬§±= ±£°­´~°§~¬²§±= ~°±£ ­ ~K= ±~¯~°q´£ª­p§I= p~´§
¸o´§±= ±~¬~®§°­= ¸­ªp§I= µ·ª§¢~¬= ¥~«­·­¤§ª§=  ~¯²£°§³ª§= §¸­ª~²£ p§
´§°³ª£¬²³°§= «~¶~±§~q£ ª£ §±= ~°±£ ­ ~³¬¢~= ¥~¬´§¶§ª­qI= °­¥­°¡
±~¸­¥~¢­£ °§´§=¨~¬¢~¡´§±q´§±=±~·³°~¢o£ ­=«­´ª£¬~I=°~«¢£¬~¢~¡=~±£q§=²§®§±
Etdh, trh, TTSS2-¢~¢£ §q§F §¸­ª~²£ §=§¬¤£¯¡§§±=µ·~°­±=µ~°«­~¢¥£¬±¢~¸§~¬£ ³ª
©~¬q~¬= ©­¬²~¯²§±Et°§ª­ §q§= §¬¤£¯¡§£ §F~¬= ¢~ §¬w³°£ ³ª§= ¸o´§±
®°­¢³¯²£ §±=«­¶«~°£ §±E©´£ §q§=§¬¤£¯¡§£ §F=p£«q¶´£´~p§.

V.parahaemolyticusJ§±=§¸­ª~²£ §±=¥£¬£²§©³°§=«°~´~ª¤£°­´¬£ ~=p£±µ~´ª§ª
§¯¬~=­°§=«£q­¢§qI=®³ª±§°£ ~¢=´£ªp§=¥£ª=£ª£¯²°­¤­°£¸§q(PFGE) ¢~Rep-
PCR-§qKl­°§´£= «£q­¢«~= ¥´§`´£¬~V.parahaemolyticusJ§±= §¸­ª~²£ §±¢§¢§
«°~´~ª¤£°­´¬£ ~I= q³«¡~±£°­ª­¥§³°= «~¶~±§~q£ ª£ q~¬= «¬§p´¬£ª­´~¬§
©­°£ª~¡§~=~°=¥~«­´ª£¬§ª~Kb£±=~§¶±¬£ ~±£°­²§®§°£ §±=p£¢£¥£ q~¬p£¢~°£ §q
¥£¬£²§©³°§= «°~´~ª¤£°­´¬£ §±«~o~ª§«°~~́ª¤£°­´¬£ §qK= £±= ¤~¯²§= ©§¢£´
£°q¶£ª=~¢~±²³°£ ± §­«°~´~ª¤£°­´¬£ §±=p£±~±µ~´ª~¢=±¶´~¢~±¶´~=«£q­¢£ §±
¥~«­·£¬£ §±=~³¡§ª£ ª­ ~±K

V.parahaemolyticusJ§±= p²~«£ §±= ¤~¥­«¥°w¬­ £ª­ §±= p£±µ~´ª~=  ~¯²£°§£ §±
²§®§°£ §±=©§¢£´=£°q§=~ª²£°¬~²§´~~K=c¤~¥­²§®§°£ ~«=~`´£¬~I=°­«£°q§=¢~=§¥§´£
±£°­²§®§±~= ¢~= ¥£¬£²§©³°§= ±²°³¯²³°§±= «¯­¬£=  ~¯²£°§³ª§= §¸­ª~²£ §
¤~¥­«¥°w¬­ £ª­ §±= «§¶£¢´§q©§¢£¥́~¬±¶´~´¢£ §~¬= £°q«~¬£q§±¥~¬K«­¡£«³ª§
p£¢£¥§= p£§wª£ ~= ~§¶±¬~± §«§qI= °­«= ¤~¥­²§®§°£ ~= ~±~¶~´±¸£¢~®§°³ª§
±²°³¯²³°£ §±J¤~¥§±=±~~¢±­° ¡§­°£¡£®²­°£ §±=«°~´~ª¤£°­´¬£ ~±K

V.parahaemolyticusJ§± p²~«£ §± ~¬²§ §­²§©£ §±= «§«~°q= «¥°w¬­ £ª­ §±
p£±µ~´ª~« ~`´£¬~I= °­«§¸­ª~²£ §±¢~~¶ª­£ §q= QMB«³ª²§°£¸§±²£¬²³ª§~K
°­¥­°¡¡¬­ §ª§~I¥~°£«­¢~¬= ¥~«­·­¤§ª§I= ~°~®~q­¥£¬³°§= §¸­ª~²£ §I
~¬²§ §­²§©£ §±= «§«~°q= ¬~©ª£ §= «¥°w¬­ £ª­ §q= ¶~±§~q¢£ §~¬K`´£¬±= ©´ª£´~p§
·´£ª~¸£= «~o~ª§«¥°w¬­ £ª­ ~= ¢~¤§¯±§°¢~= ¡§®°­¤ª­¯±~¡§¬§±I
±²°£®²­«§¡§¬§±~=¢~=¥£¬²~«§¡§¬§±=«§«~°qK=^~«~´£=¢°­±=p²~«£ §±=³«°~´ª£±­ ~«
¥~«­~´ª§¬~°£¸§±²£¬²­ ~= ~«®§¡§ª§¬§±= «§«~°qI= °~¡= ~¥°£q´£= ¢~±²³°¢£ ~
±¶´~¢~±¶´~=~´²­°q~=©´ª£´£ p§K

d V.parahaemolyticusJ§±§¸­ª~²£ §± QTKRB= «¥°w¬­ §~°£= ~o«­`¬¢~©´ª£´§±
¤~°¥ª£ p§= ¥~«­·­¤§ª§ ~¯²£°§­¤~¥£ §±= «§«~°qK ±~§¬²£°£±­~±¶´~¢~±¶´~
±£°­²§®§±=p²~«£ §±= ~¯²£°§­¤~¥£ §±«§«~°q«¥°w¬­ £ª­ §±=p£¢£¥£ §K==h©´ª£´~«
~`´£¬~I=°­«=§¬¤£¯¡§£ §±=¥~«­«µ´£´§O3-±£°­²§®§=EO3:K51, O3:K65) ·´£ª~¸£=«~o~ª§



85

«¥°w¬­ £ª­ §q= ¶~±§~q¢£ ~K°~¡= p££¶£ ~O3:K6-§±= ®~¬¢£«³°§= ©ª­¬§±
±£°­´~°§~¬²±J 01:KUT -±I¬~p°­«§±= ¤~°¥ª£ p§= ¥~«­·­¤§ª= §¯¬~«­¡£«³ª§
±£°­²­®§±«§«~°q= ~¯²§³°§ ~¯²£°§­¤~¥§J VpaA11Kc¤~¥­²§®§°£ §±= p£¢£¥£ §
¥~q´~ª§±µ§¬£ ³ª§=³¬¢~=§¯¬~±V.parahaemolyticusJ§±«§£°=¥~«­µ´£³ª§=§¬¤£¯¡§£ §±
±~«©³°¬~ª­=®°£®~°~²§±p£¯«¬§±=®°­¡£±p§K

¤~¥£ §±£ª£¯²°­¬³ªJ«§©°­±©­®§³°«~=p£±µ~´ª~«=¥´§`´£¬~I=°­«`´£¬±=«§£°
¥~«­·­¤§ª§V.parahaemolyticusJ§±  ~¯²£°§­¤~¥£ §= ~°= ¶~±§~q¢£ §~¬
«­°¤­ª­¥§³°§= «°~´~ª¤£°­´¬£ §qJ ·´£ª~«~q¥~¬§«§£©³q´¬£ ~MyoviridaeJ±
­¨~¶±J¦£¯±~¥­¬~ª³°§=q~´§q~=¢~=©³«p´~¢§=©³¢§qI=q³«¡~=¥~¬±¶´~´£ ~=~o§¬§p¬£ ~
´§°§­¬§±= ¸­«£ p§Kª§²£°~²³°~p§= jMioviridaeJ± ¥~°¢~~oµ£°§ª§~ SiphoviridaeJ±
­¨~¶§±=±¶´~¢~±¶´~=¥´~°§=µ~°«­«~¢¥£¬ª£ §¡[107]K¡¬­ §ª§~I=°­«±~«©³°¬~ª­
®°£®~°~²£ §±=p£«~¢¥£¬ª­ ~p§~°±£ ³ª§= ~¯²£°§­¤~¥£ §±=³«°~´ª£±­ ~©³¢§~¬§
¤~¥£ §~¢~I= w§°§q~¢~¢IMyoviridaeJ±= ¢~SiphoviridaeJ±= ­¨~¶£ ±= «§£©³q´¬£ ~K
~«¢£¬~¢IV.parahaemolyticusJ§±= «§«~°q= ±®£¡§¤§©³°§=  ~¯²£°§­¤~¥£ §±~´~°~³¢­¢
~²~°£ £¬q£°~®§³ª®­²£¬¡§~ª±K

q£°~®§³ª§= «§¸¬§q=  ~¯²£°§­¤~¥£ §±= ¥~«­·£¬£ §±q´§±= «¬§p´¬£ª­´~¬§~
~¥°£q´£«~q§±µ°~¤§= ¢~= £¤£¯²³°§= ¥~«°~´ª£ §±= ³¬~°§K= `~²~°£ ³ª«~
£¯±®£°§«£¬²£ «~=~`´£¬~I=°­«=`´£¬±=«§£°=¥~«­·­¤§ª§¤~¥£ §=¶~±§~q¢£ ~£¤£¯²³°§
~¢±­° ¡§§±= ³¬~°§qE«~o~ª§= ®°­¡£¬²³ª§= «~`´£¬£ ª§qF¢~= ´§°³±³ª§
¬~µ§ª~©£ §±= «~o~ª§= ¥~«­±~´~ª§qK p£´§±µ~´ª£q=  ~¯²£°§­¤~¥£ §±
³°q§£°q¯«£¢£ ~= ~¢±­° ¡§§±= ©­¤~¯²­°£ q~¬I= = «~¥~ª§q~¢IOBJ§~¬§= ¬~²°§³«§±
¡§²°~²q~¬I¤~¥£ §= ~´ª£¬£¬= ±~©«~­¢= «~o~ª= «¥°w¬­ £ª­ ~±= °~¡= p£±~wª­~
«§³q§q£ ¢£±=§«~¸£I=°­«=£±=¤~¥£ §=¢~«­©§¢£ ³ª¬§=~°§~¬=­°´~ª£¬²§~¬=§­¬£ ¸£I
°­¥­°¡=~¢±­° ¡§§±=©­¤~¯²­°£ ¸£K

 ~¯²£°§­¤~¥£ §= ¢~¶~±§~q£ §±~±= = ¢§¢§= «¬§p´¬£ª­ ~= £¬§t£ ~= «~q
±£°­ª­¥§³°= «~`´£¬£ ª£ ±K~¬²§¤~¥³°§= p°~²£ §±= ¥~«­·£¬£ §q= `~²~°£ ³ª§
¨´~°£¢§¬~= ¬£§²°~ª§¸~¡§§±= °£~¯¡§£ §±= p£¢£¥£ §±= «§¶£¢´§q= = «­´~¶¢§¬£q
±~©´ª£´§¤~¥£ §±= ¢~·­¤~= Q±£°­¨¥³¤~¢K~o±~¬§p¬~´§~I= °­«±£°­ª­¥§³°§
«­¬~¡£«£ §= ©­°£ª~¡§~p§= ~o«­`¬¢~= ¤~¥£ §±= ª§¸§±³°§= ±®£¯²°§±= ¢~
°£±²°§¯¡§³ª§=®°­¤§ª§±=p£¢£¥£ q~¬K

©´ª£´£ §±= p£¢£¥~¢~o«­`¬¢~I= °­« ~¯²£°§­¤~¥£ §±TMB~¯²§³°§~
¥~«­·­¤§ª§= p²~«£ §±= «§«~°qK= q³«¡~= ¤~¥£ §±³«°~´ª£±­ ~= ¶~±§~q¢£ ­¢~
«~±®§¬w£ª§= p²~«§±= «§«~°q= «~o~ª§= ±®£¡§¤§©³°­ §qK= «­¡£«³ª§= p£¢£¥§
q£°~®§³ª§= ¤~¥£ §±q´§±= ~°~±~±³°´£ª§= «~¶~±§~q£ £ª§~I= q³«¡~= «£­°£±= «¶°§´I
«­¯«£¢£ §±= ´§µ°­= ±®£¯²°§±= «¯­¬£= ¤~¥£ §= µ~°«~²£ §q¥~«­§·£¬£ ~= p²~«£ §±
¤~¥­²§®§°£ §±q´§±K

 ~¯²£°§­¤~¥£ §±= ¢~¨¥³¤£ ~¥~°©´£³ª©­°£ª~¡§~p§«­¢§±¥£¬£²§©³°
«~¶~±§~q£ ª£ q~¬I= ©£°w­¢I= ¤~¥³°§= ¢¬«J§±= °£±²°§¯¡§³ª= ®°­¤§ªq~¬K= q³«¡~
³¬¢~= ~o§¬§p¬­±I= °­«= p£±µ~´ª§ª§=  ~¯²£°§­¤~¥£ §= «­¯«£¢£ §±= ¢§~®~¸­¬§±
«§¶£¢´§q=³¤°­=«°~´~ª¤£°­´~¬§~I=´§¢°£=±¶´~=«~¶~±§~q£ ª£ §±=«§¶£¢´§qK§±£´£
°­¥­°¡= ~¯²£°§£ §±=p£«q¶´£´~p§I= ~¯²£°§­¤~¥£ §±«°~´~ª¤£°­´¬£ ~=ª§¸§±³°§
±®£¯°§±=«§¶£¢´§q~§¶±¬£ ~=¸£¢~®§°³ª§=¡§ª­´~¬§=±²°³¯²³°£ §±J±~~¢±­° ¡§­
°£¡£®²­°£ §±«~o~ª§«°~´~ª¤£°­´¬£ §qK

«£­°£±= «¶°§´I¤~¥­°£¸§±²£¬²³ª§E«£­°~¢§F ~¯²£°§³ª§= «³²~¬²£ §±
~¬~ª§¸«~= ¥´§`´£¬~I= °­«`´£¬±= «§£°= ¥~«­·­¤§ª ~¯²£°§­¤~¥£ ± «±¥~´±§



86

°£¡£®²­°³ª§=~®~°~²§=¥~~`¬§~qI=°~¢¥~¬=¨´~°£¢§¬~=±©°§¬§¬¥§±=£¯±®£°§«£¬²£ «~
±¶´~¢~±¶´~¤~¥­°£¸§±²£¬²³ª= «³²~¬²£ ¸£= ¥´§`´£¬~I= °­«= ¤~¥£ §= ~°~´ª£¬£¬
~¯²§´­ ~±¤~¥­°£¸§±²£¬²³ª§= ~¯²£°§³ª§=«³²~¬²£ §±=«§«~°qK

°£±²°§¯¡§³ª§= ®°­¤§ª§= ±~p³~ª£ ~±= ¥´~wª£´±= ´§«±¨£ª­q= ¤~¥£ §±
¥£¬£²§©³°= «°~´~ª¤£°­´¬£ ~¸£K= ~o±~¬§p¬~´§~I= °­«= £°q§= ¢~= §«~´£= ±£°­²§®§±
«~±®§¬w£ª§= ³¨°£¢§±= «¯­¬£=  ~¯²£°§­¤~¥£ §= £°q= ©ª~±²£°p§~= ¥~£°q§~¬£ ³ª§K
~«~±q~¬I=¡~ª©£=¨¥³¤p§~Vpa A11, °­«£ª§¡=¥£¬­«§±=¸­«§qI=±£°­ª­¥§³°§=¢~
¤§¸§­ª­¥§³°§=«~`´£¬£ ª£ §q=¥~¬±¶´~´£ ³ª§~=¢~¬~°`£¬§=¤~¥£ §±¥~¬K

¡¬­ §ª§~I= °­«=  ~¯²£°§­¤~¥£ ¸£ ¤§¸§©³°§= ¢~= ¯§«§³°§= ¤~¯²­°£ §±
«~§¬~¯²§´§°£ £ª§=«­¯«£¢£ §±=p£±µ~´ª~±=¢§¢§=«¬§p´¬£ª­ ~=~¯´±±²°³¯²³°³ª§
©­«®­¬£¬²£ §±= p£¬£ §±~= ¢~= ¤³¬¯¡§­¬§°£ §±= p£¤~±£ §±~q´§±Kp£±µ~´ª§ª= §¯¬~
±~©´ª£´§=  ~¯²£°§­¤~¥£ §±= ¢~«­©§¢£ ³ª£ ~= §±£q§= ¤~¯²­°£ §±= «§«~°qI
°­¥­°§¡~~=³ª²°~§§±¤£°§=¥~«­±¶§´£ ~I=²£«®£°~²³°~I=µ·~ª ~¢=§­¬q~=«~o~ª§=~¬
¢~ ~ª§=«~`´£¬£ ª£ §I=«~o~ª§=§­¬³°§=w~ª~=¢~=~KpK

`~²~°£ ³ª= £¯±®£°§«£¬²£ p§= ¥~«­´ª§¬¢~V.parahaemolyticusJ§±= ¤~¥£ §±
«¢¥°~¢­ ~= ­°¥~¬³ª§= ¥~«¶±¬£ª£ §±= E±®§°²§I= ¯ª­°­¤­°«§F= «§«~°qK= °~¡
~°~®§°¢~®§°~¢«§³q§q£ ±=«~q=´§°§­¬£ p§=ª§®§¢³°§=©­«®­¬£¬²§±~°~°±£ ­ ~¸£K
§«§±= ¥~q´~ª§±µ§¬£ §qI= °­«= ª§²£°~²³°~p§= ~oµ£°§ª§V.parahaemolyticusJ§±
¤~¥£ §±³«°~´ª£±­ ~j«¥°w¬­ §~°£~=­°¥~¬³ª§=¥~«¶±¬£ª£ §±=«§«~°qI=`´£¬±=«§£°
¥~«­·­¤§ª§=¤~¥³°§=§¸­ª~²£ §¥~¬±¶´~´¢£ ~=~¯~«¢£=p£±µ~´ª§ª§

 ~¯²£°§­¤~¥£ §=¥~¬±¶´~´¢£ §~¬=£°q«~¬£q§±¥~¬=³ª²°~§§±¤£°§=¥~«­±¶§´£ §±
«§«~°q= ¥~«wª£­ §±= «§¶£¢´§qKq³«¡~= ·´£ª~¸£= ~°~«¢¥°~¢§=  ~¯²£°§­¤~¥£ §±
p£«q¶´£´~p§¡§¬~¯²§´~¡§§±=¢°­=SM=µ«J§~I̧­¥§£°q=p£«q¶´£´~p§=©§VM=µ«K

q£°«­«¥°w¬­ £ª­ §±=p£±µ~´ª~«=~`´£¬~I=°­«=¥~«­·­¤§ª§= ~¯²£°§­¤~¥£ §
±~©«~­¢= «¢¥°~¢§~= «~o~ª§= ²£«®£°~²³°§±= «§«~°qE«~¥E.coliJ§±= ¢~
V.parahaemolyticusJ§±= ±¶´~= ¤~¥£ q~¬= p£¢~°£ §qFI= ~«~±q~¬= §±§¬§¥~¬±¶´~´¢£ §~¬
£°q«~¬£q§±¥~¬²£«®£°~²³°~¸£= ¢~«­©§¢£ ³ª£ §±= «§¶£¢´§qK= ±~©´ª£´§
 ~¯²£°§­¤~¥£ §±±¶´~¢~±¶´~= q£°«­«¥°w¬­ £ª­ ~= «§³q§q£ ±= «~q§= ¡§ª­´~¬§
±²°³¯²³°£ §±=¥~¬±¶´~´£ ~¸£=¢~=~«¢£¬~¢I=¤~¥£ §±=²~¯±­¬­«§³°§=«§©³q´¬£ §±~=¢~
~°±£ ³ª§=©­ª£¯¡§§±=¤~°¥ª£ p§=¢~¨¥³¤£ §±~q´§±=¥~°©´£³ª§=«¬§p´¬£ª­ ~=~¯´±K

p£±µ~´ª§ª§= ~¯²£°§­¤~¥£ §«¢¥°~¢§=~o«­`¬¢~­±«­±³°§=p­©§±«§«~°qK
«­¡£«³ª§=p£¢£¥§=§«~¸£=«§³q§q£ ±I=°­«=«~q§=¡§ª­´~¬§=¥~°±§=~¢´§ª~¢=~²~°£ ±
µ·ª§±=«­ª£©³ª£ ±=¢~=§­¬£ ±K=^~°±£ ­ ±=«­±~¸°£ ~I=°­«=­±«­±³°§=p­©§±~¢«§
«¥°w¬­ £ª­ ~=¢~«­©§¢£ ³ª§~=¤~¥£ §±=¡§ª­´~¬§=©~¤±§¢§±=±§«©´°§´£¸£I=©£°w­¢I
©~¤±­«£°£ §±=p£¤³q´§±==©­«®~¯²³°­ ~¸£K=~¬¢£°±­¬§±=«§£°T-¤~¥£ §=±µ­°£¢=~«
¬§p¬§±=«§¶£¢´§q=§¯¬~=¢~·­¤§ª§=«¥°w¬­ §~°£(T-µ·´§ª§=¤~¥£ §F=¢~=°£¸§±²£¬²³ª
ET3,T5,T7F=¨¥³¤£ ~¢K

¡¬­ §ª§~I= °­«=  ~¯²£°§­¤~¥£ §±= ³«°~´ª£±­ ~= ±~©«~­¢= ±²~ §ª³°§~
p³~ª£¢³°pHJRJV ¢§~®~¸­¬p§K= ±~©´£ §= ~°§±pHJ§±£¯±²°£«~ª³°~¢«~o~ª§= ~¬
¢~ ~ª§=«~`´£¬£ ª£ §§µ´£´±=´§°§­¬§±=¢£¥°~¢~¡§~±=¢~=§¬¤£¯¡§³°­ §±=¢~©~°¥´~±K

p£±µ~´ª§ª§V.parahaemolyticusJ§±  ~¯²£°§­¤~¥£ §= ±~©«~­¢= «~o~ª§
±²~ §ª³°­ §q=¶~±§~q¢£ ~pHJQJTJ§±=®§°­ £ p§K=bpHJ§±=£¯±²°£«~ª³°~¢=¢~ ~ª§
«¬§p´¬£ª­ §±= ¢°­±= ¬~µ§ª~©£ §±= °~­¢£¬­ ~= «©´£q°~¢= «¡§°¢£ ~K= §¥§´£±= ´£°
´§²·´§q=£¯±²°£«~ª³°~¢=²³²£=~°£¸£pHJNMJNOI=°§¥§=¤~¥£ §±=p£«q¶´£´~p§=«~o~ª§
pH ~°~«~°²­= ~°= ~«¡§°£ ±I= ~°~«£¢= ¶£ª±= ³µ·­ ±= ¤~¥³°§= ¬~µ§ª~©£ §±
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±§¡­¡¶ª§±³¬~°§~¬­ §±=p£¬~°`³¬£ ~±Kb£±=p£±~wª­~=~§¶±¬~±=®~²°­¬§= ~¯²£°§£ §±
~ª©~ª­¤§ª³°§=q´§±£ £ §q~¡K

 ~¯²£°§­¤~¥£ §±= ®°~¯²§©³ª§= ¥~«­·£¬£ §±q´§±= °­¥­°¡= ±~«©³°¬~ª­J
®°­¤§ª~¯²§©³°§= «§¸¬§qI= ~±£´£= £©­ª­¥§³°§= ©´ª£´£ §±I= «~¥~ª§q~¢= ±¶´~¢~±¶´~
µ·~ª±~²£´£ p§=²°~±§°£ §±=£¯±®£°§«£¬²£ §±`~±~²~°£ ª~¢I=¢§¢§=«¬§p´¬£ª­ ~=~¯´±
«~q= ±²~ §ª­ ~±= ±~©´ª£´= ¥~°£«­p§= ¢~= ~±£´£= p£¬~¶´§±~= ¢~= ²°~¬±®­°²§°£ §±
®§°­ £ p§K

~̂« «§¸¬§q̀~²~°£ ³ª= §¯¬~V.parahaemolyticusJ§±= ¤~¥£ §±= ±²~ §ª­ §±
p£±µ~´ª~±¶´~¢~±¶´~= «§©°­ §­ª­¥§³°= ~°££ ±~= ¢~= ¶±¬~°£ p§I= ~±£´£=  ³¬£ °§´
² §±~= ¢~= ¸o´§±= µ·ª£ p§Kh©´ª£´£ «~= ¥´§`´£¬~I= °­«V.parahaemolyticusJ§±
 ~¯²£°§­¤~¥£ §¥~«­§°`£´§~¬= ±²~ §ª³°­ §qK= «~q§~¯²§´­ ~= ³«¬§p´¬£ª­¢
£¡£«­¢~=S=q´§±=¥~¬«~´ª­ ~p§K
m  ~¯²£°§­¤~¥£ §±I= °­¥­°¡= q£°~®§³ª§= ®°£®~°~²£ §±I= ¢~±~¶~±§~q£ ª~¢
«¬§p´¬£ª­´~¬§~= «~±¸£= ®°­²£­ª§²³°§= ¤£°«£¬²£ §±= «­¯«£¢£ §±= p£±µ~´ª~K~«
²§®§±=£¯±®£°§«£¬²£ §V.parahaemolyticus §±= ~¯²£°§­¤~¥£ ¸£I=°­¥­°¡=®­²£¬¡§³°
q£°~®§³ª=±~p³~ª£ ~¸£=~¯~«¢£=~°=¥~«­¯´£·¬£ ³ª~K

b̀ ´£¬±= «§£°= `~²~°£ ³ª«~= £¯±®£°§«£¬²£ «~= ~`´£¬~I= °­«¥~«­·­¤§ª§
V.parahaemolyticus §±=«§«~°q=±®£¡§¤§©³°§= ~¯²£°§­¤~¥£ §=«¥°w¬­ §~°£~=®£®±§¬§±
1% -§~¬§=¶±¬~°§±=«§«~°qK=§«¢£¬~¢=°~«¢£¬~¢~¡I=®£®±§¬§±=¶±¬~°§±pH 1-1.5-§~I¶­ª­
`´£¬«~= ©´ª£´£ «~= ~`´£¬~= ±§¡­¡¶ª§±³¬~°§~¬§= ¤~¥³°§= ¬~µ§ª~©£ §±= °~­¢£¬­ §±
«¬§p´¬£ª­´~¬§= ©ª£ ~pH 2-¸£, «­¡£«³ª§= p£¢£¥§= ±~´±£ §q= «­±~ª­¢¬£ª§= ³¬¢~
·­¤§ª§·­K«§o£ ³ª§=¬£¥~²§³°§=£¤£¯²£ §±=¥~q´~ª§±µ§¬£ §qI=©³t§±=µ´£¬§±=«g~´£
pH §±= ¥~±~¬£§²°~ª£ ª~¢= ³«¨­ £±§= §¯¬£ ~= ¤~¥£ §±= «§o£ ~= ²³²£=  ³¬£ §±
¶±¬~°£ q~¬=£°q~¢K

°~¡=p££¶£ ~=¯£«­²°§¤±§¬§±=¥~´ª£¬~±=¤~¥£ §±=±§¡­¡¶ª§±³¬~°§~¬­ ~¸£I=~°
§·­= q´~ªp§±~¡£«§. j«­¡£«³ª§= p£¢£¥§= p£±~wª£ ª­ ~±= §wª£´~´§¤§¯°­q
V.parahaemolyticus §±= «§«~°q= ±®£¡§¤§©³°§=  ~¯²£°§­¤~¥£ §±= ¥~«­·£¬£ ~¸£= §¯¬£±
t°§ª­ §q§=§¬¤£¯¡§£ §±=±~«©³°¬~ª­¢=¯£«­²°§¤±§¬q~¬=£°q­ ª§­ ~p§K

«­«¢£´¬­= £²~®¸£= ±~t§°­~in vivoJ £¯±®£°§«£¬²£ §±= `~²~°£ ~
 ~¯²£°§­¤~¥£ §±= ¥~«­·£¬£ ~±q~¬= ¢~©~´p§°£ ³ª§= ³~°·­¤§q§= p£¢£¥£ §±
¥~«­°§¡¶´§±=«§¸¬§qK

`´£¬±= «§£°= `~²~°£ ³ª§= ©´ª£´§±= p£¢£¥~¢p£¥´§wª§~= ¢~´~±©´¬~qI= °­«
±~¯~°q´£ª­±=p~´§=¸o´§±=±~¬~®§°­±=µ·ª£ §=¶£ª±~·°£ª=¥~°£«­±=µ~°«­~¢¥£¬±
Vibrio parahaemolyticusJ§±=¢~=p£±~ ~«§±§= ~¯²£°§­¤~¥£ §±=±§¡­¡¶ª§±³¬~°§~¬­ §±~
¢~= ¥~´°¡£ª£ §±q´§±K= ±~·³°~¢o£ ­~ ~¯²£°§£ §±= ±£°­²§®§°£ §±~= ¢~
´§°³ª£¬²­ §±=¤~¯²­°£ §±=p£±µ~´ª§±=p£¢£¥£ §I=°­«ª§±=q~¬~¶«~¢=¥~«­´ª§¬¢~
p~´=¸o´~p§V. parahaemolyticusJ§±=®~¬¢£«³°§=©ª­¬£ §±=~°±£ ­ ~K

«²©¬~°= µ·~ª±~²£´£ §¢~¬ ~¯²£°§£ §±= ¥~«­·­¤§±= ¢~ ~ª= ±§¶p§°£¢~
p£±~ ~«§±§=  ~¯²£°§­¤~¥£ §±= ¥~«­·­¤§±= p£±~wª£ ª­ ~= «§~¬§p¬£ ±I= °­«
~°~¶£ª±~·°£ª= ®§°­ £ p§= E«~¥K= a¢~ ~ª§= «~°§ª§~¬­ ~FVibrio parahaemolyticusJ§±
 ~¯²£°§£ §=¥~¢~¢§~¬=~°~©³ª²§´§°£ ~¢=«¢¥­«~°£­ ~p§K

`´£¬±= «§£°= ¥~«­·­¤§ª§V.parahaemolyticusJ§±= «§«~°q= ±®£¡§¤§©³°§
 ~¯²£°§­¤~¥£ §± §­ª­¥§³°=«~¶~±§~q£ ª£ §=«§~¬§p¬£ ±«~q=«~o~ª=q£°~®§³ª
®­²£¬¡§~ª¸£K
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¥~°¢~=q£°~®§³ª§=¢~¬§p¬³ª£ §±~p£±µ~´ª§ª§= ~¯²£°§­¤~¥£ §±=¥~«­·£¬£ ~
p£±~wª£ £ª§~¤~¥­²§®§°£ §±«§¸¬§q£°q¬~§°§= ±£°­²§®§±~= ¢~= ¥£¬£²§©³°§
±²°³¯²³°§±V.parahaemolyticusJ§±= ~¯²£°§³ª§p²~«£ §±¢§¤£°£¬¡§°£ §±q´§±K
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sKa¢~±©´¬£ §

NK±~¯~°q´£ª­±= p~´§= ¸o´§±= ±~¬~®§°­±= µ·ª£ §= ¶£ª±~·°£ª®§°­ £ ±= ¯«¬§±
Vibrio parahaemolyticusJ§± ¢~= p£±~ ~«§±§=  ~¯²£°§­¤~¥£ §±
±§¡­¡¶ª§±³¬~°§~¬­ §±~= ¢~¥~´°¡£ª£ §±q´§±K «~q§= p£«¡´£ª­ ~
©­°£ª~¡§~p§~=²£«®£°~²³°§±=«~²£ ~±q~¬K

OK«²©¬~°§= ¢~= «­«ª~p­= p§¢~= µ·~ª±~²£´£ §~°~¶£ª±~·°£ª¥~°£«­±
µ~°«­~¢¥£¬±Vibrio parahaemolyticusJ§±= ~¯²£°§£ §±=±§¡­¡¶ª§±³¬~°§~¬­ §±q´§±I
°~¡=~§±~¶£ ~=«²©¬~°=µ·~ª±~²£´£ p§= ~¯²£°§£ §±=¥~«­·­¤§±=¢~ ~ª=±§¶p§°£¸£K

PK£¯±®£°§«£¬²³ª§= ©´ª£´§q= ¢~¢~±²³°¢~I= °­«~°~¶£ª±~·°£ª= ®§°­ £ q~¬
p£¥³£ §±= «§¸¬§qVibrio parahaemolyticus ¥~¢~¢§±= ~°~©³ª²§´§°£ ~¢
«¢¥­«~°£­ ~p§K

QKV. parahaemolyticus §±±~¯~°q´£ª­p§= ¥~«­·­¤§ª§p²~«£ §= ¶~±§~q¢£ ~
«~o~ª§= ¤£¬­²§®³°§= ¢~= ¥£¬£²§©³°§= «°~´~ª¤£°­´¬£ §qKa¢~¢¥£¬§ª§~= p~´
¸o´~p§Vibrio parahaemolyticusJ§±=®~¬¢£«³°§=©ª­¬£ §±=~°±£ ­ ~K

RK±~¯~°q´£ª­p§= ¥~«­·­¤§ª§V. parahaemolyticus §±= «§«~°q±®£¡§¤§©³°§
 ~¯²£°§­¤~¥£ §= ¶~±§~q¢£ ~= «~o~ª§= ®~²°­¬J±®£¡§¤§©³°­ §qI= = p£¢~°£ §q
¢~ ~ª§=«­°¤­ª­¥§³°§=¢~=¥£¬£²§©³°§=«°~´~ª¤£°­´¬£ §q.

SKV. parahaemolyticus §±«§«~°q=±®£¡§¤§©³°§ ~¯²£°§­¤~¥£ §=~´ª£¬£¬=¥~°£«­
¤~¯²­°£ §±~¢«§= ³¤°­= «~o~ª= ¥~«wª£­ ~±I= ´§¢°£= p£±~ ~«§±§=  ~¯²£°§³ª§
p²~«£ §I=°~¡=«~q=§¬¢§©~²­°³ª=q´§±£ £ ±=¥~¬~®§°­ £ ±

TKp£°`£³ª§~Vibrio parahaemolyticusJ§± «§«~°q= ±®£¡§¤§©³°§°~«¢£¬§«£
 ~¯²£°§­¤~¥§I= °­«£ªq~= q£°~®§³ª§®­²£¬¡§~ª§£¤³w¬£ ~= «~q=  §­ª­¥§³°
«~¶~±§~q£ ª£ ±K

UKV. parahaemolyticus §± «§«~°q= ±®£¡§¤§©³°§¤~¥£ §±¬~©°£ §± ¥~«­·£¬£ ~
p£¢£¥±= §wª£´~= ¥~¬¶­°¡§£ª¢£±£°q¬~§°§= ±£°­²§®§±~= ¢~= ¥£¬£²§©³°§
±²°³¯²³°§±«¯­¬£V. parahaemolyticusJ§±=§¸­ª~²£ §±±³ ²§®§°£ ~K
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