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    [摘要]  目的 了解珠江河口水体中O1群和O139群霍乱弧菌的分布状况，分析菌株的分

子特征和毒力基因特征。方法 对2009年1月至2010年12月从珠江河口水体中分离的59株O1

群和10株O139群霍乱弧菌，采用聚合酶链反应(PCR)方法体外检测ctxA、tcpA、ace、zot、tcpl，hlyA、

toxR和ompU等毒力相关基因，并进行毒力相关基因分型分析，对限制性内切酶Not Ⅰ消化后的基

因组DNA进行脉冲场凝胶电泳(PFGE)分析，采用BioNumerics软件分析图谱，得到菌株带型相

似性的聚类分析树状图。结果 2009- 2010年共采集1 152份水体标本，分离得到O1/O139群霍

乱弧菌69株，其中O1群埃尔托霍乱弧菌59株（小川型18株，稻叶型41株），O139群霍乱弧菌10

株。PCR检测69株菌ctxA全部阴性，hlyA和toxR全部阳性，基因分型可分成9个型。稻叶型菌株

中，34.15％( 14/41)为hlyA+ toxR+ ompU+ ace+ zot+ tcpⅠ+型；小川型菌株中，66.67％(12/18)为hlyA+

toxR+型;O139群菌株中，70％(7/10)为hlyA+ toxR+型。PFGE分型发现，O139群菌株PFGE相似度

为69.9％～ 95.5％；O1群菌株相似度为72.8％～ 100.0％，可分成3个聚类。结论 在霍乱流行间歇

期，该地区外环境水体中O1群和O139群霍乱弧菌非产毒株广泛存在，基因型别多样。
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     [Abstract]  Objective  To understand the distribution, molecular characteristics and virulence 

genes of the O1 and O139 Vibrio cholerae isolates from the Pearl River Estuary water. Methods 
Vibrio cholerae isolates collected from the Pearl River estuary waters from January 2009 to December 

2010, were tested by PCR for eight virulence-related genes, including cholera toxin (ctxA), zonula 

occludens toxin (zot), accessory cholera enterotoxin (ace), hemolysin (hlyA), toxin-coregulated pilus 

(tcpA) , outer membrane protein (ompU) , and the regulatory protein genes (tcpⅠ, toxR). Genetic 

relation was assessed by pulsed-field gel electrophoresis (PFGE) and the patterns were clustered by 

BioNumerics. Results  From 1152 aquatic samples, 69 isolates were identified, including 41 Inaba, 

18 Ogawa and 10 O139. All the isolates showed ctxA negative, while the hlyA and toxR genes were 
positive in all the isolates. 34.15％ (14/41) of the Inaba strains were hlyA + toxR + ompU + ace + zot + 
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tcpI+, while 66.67％ (12/18) belonged to Ogawa strains and 70％ (7/10) of the O139 strains were 

hlyA + toxR+. Through PFGE analysis, the O1 isolates formed three clusters in this study. The patterns 

of O1 isolates differed widely, with the similarity as 72.8％-100.0％, while the patterns of O139 

isolates having the similarity of 69.9％-95.5％. Conclusion  The non-toxigenic O1 and O139 
V. cholerae had a wide distribution in the environment of Pearl River estuary water during the non

epidemic period of cholera. All the aquatic isolates presented diversities on the related virulent genes. 
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