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【Abstract】 objective To compare the change of￡he dominant semgmup of鼢谤地置印．causjng
dvsentery and their antimicmbial resistance for more than twentv vears∞etween 1983 and 2009)in Tianiin，us—

ing molecular typing method to study their epidemiological characteristic．MethotIs 95 strains of．S^培Pffn sPp．
were selected and their semgroups were identified．In the same time，their characteristic of dmg resistance were

studied．Repetitive extIagenic palindmmic—PCR(REP—PCR)was used to study the homology of their genomic
DNA．ResIlIts The isolated rate of S^妇Zk 50nnei in 2009(55．38％1 had obviouslv increased than that of in
19830D％)．SusceptibiIity results showed that the resistance rates of S^妇fZn，ze戈凡e—isolated in 1983 to the tra．
ditional antibiotics such as chloramphenicol，sn．eptomvcin and tetracvcline were all higher than that of in 2009，

but the differences had no statistical signi6cance俨an>0．05)．The resistance rates of S^西靶Z如，zex，}e—isolated

in 2009 to ampicillin，pipemciUin，cefazolin，cefotaxime，ceftriaxone and cotrimoxazole were all higher than that

of in 1983 and the diff．erences a11 had statistical signi6cance(P all<O，01)．The resistance Iate of S^毛即脚h肛戈ne“

to cefazolin，cefotaxime，ceft打axone，cefepime，chloramphenicol and amikacin were aU higher than that of

Js^缸犯f如son，Lei isolated in 2009 and the differences aU had statistical signi6cance(P aU<0．01)．The multidrug

resistance(MDR)mtes of鼢妇如m戈聊^in 2009 were higher than that of in 1 983 and the difference had sta．
tistical signi矗cance(P<0．05)．There was betler homology of。妨咖如皿栅P以genotype between l 983 and 2009

analyzedby REP—PcR．Concl吲on The dominant serogroup of鼽诤ffn in Tianjin has changed from_s^谤ffo
月e并，le^to．％妇effo 50n，}ei and the antibiotics resistance has changed too．REP—PCR is avalid and rapid geno—

typjng method for homolo百cal analysis and tracking the source of infection during epidemic outbreak．

【Key words】 Js^塘℃ffn卿．；MultidnJg resistance；Repetitive extmgenic palindmmic PCR

天津近二十余年跨度志贺菌属耐药性流行病学特征和REP—PCR表型同源性分析

卡马拉1，魏殿军1’2．天津医科大学第二医院感染疾病研究所1天津医科大学第二医院检验科2，天津

30021l，中国

【摘要】 目的 以细菌性痢疾致病菌为目标比较天津市1983年和2009年分离出的志贺氏菌优

势血清型分布变化及耐药情况，并通过分子分型研究其流行病学溯源。方法 分离鉴定95株志贺菌血

清型，研究其耐药性变化。使用重复序列PCR对志贺菌进行同源性分析。结果 2009年宋内氏志贺菌

的分离率(55．38％)高于1983年分离率(0％)。药敏结果显示1983年分离的福氏志贺菌对传统抗生素氯

霉素、链霉素、四环素的耐药率均高于2009年分离的福氏志贺菌，但差异均无统计学意义(P均>0．05)。

2009年分离的福氏志贺菌对氨苄西林、哌拉西林、头孢唑啉、头孢噻肟、头孢曲松、磺胺甲基异恶唑的耐

药率均高于1983年分离的福氏志贺菌，且差异均具有统计学意义(尸均<O．01)。2009年分离的福氏志

贺菌对头孢唑啉、头孢噻肟、头孢曲松、头孢吡肟、氯霉素和阿米卡星的耐药率均高于宋内氏志贺菌且

差异均有统计学意义(P均<0．01)。2009年分离的福氏志贺菌的多重耐药率高于1983年分离的福氏志

贺菌，且差异具有统计学意义(P<0．05)。通过REP—PCR分析，1983年与2009年福氏志贺菌基因型具

有较好的同源性。结论 天津市2009年志贺菌优势血清型已较二十余年前发生变迁，从福氏变为了宋

内氏，耐药性也发生明显变化。REP—PCR是一种有效快捷的基因分型法，可为细菌同源性分析以及爆发

流行时追根溯源建立简便可行的方法。

【关键词】志贺菌属；多重耐药性；重复序列聚合酶链式反应
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S^蜒罗ffo spp．are Gram—negative bacteria belong—

ing to the E凡￡er06(1c把riczce(ze．These bacteria are re-

sponsible for morbidity and monality in high risk popu-

lations such as children under five years old and the

immunocompromized populationn In China，Shigellosis

epidemics are mainly caused by JS危冶．e2f口∥ex凡eri and

．s^冶|eZZⅡson凡ei and there is a gradual increase in resis-

tance of these S^冶_effo spP．to the commonly used an—

tibiotics in the last two decades．The ability of bacteria

to acquire and disseminate exogenous genes Via mobile

genetic elements such as plasmids，transposons，inser—

tion sequences and genomic islands which has been the

major factor in the development of multidmg resistance

(MDR)strainsI21．In this study，we compare the serotype

and PCR based molecular typing and antimicmbial re—

sistance of S矗i尹ffn spp．isoIated from patients with di—

aIThea in 1 983 and recent(2009)at the out—patient sec—

tion to provide the basis for scientific control in Tian-

jin．

1 Materials and Methods

1．1 Source of strains 65 strains of S^i舻2fn were iso—

lated and identified fI．0m clinical patients with diarrhea，

by st00l cultures between May and October 2009 at the

Tianjin Children7s Hospital，the First General Hospital

of Tialljin Medical University and the Second Hospital

of Tianjin Medical University．30 strains of Js^冶霉ZZⅡ

spp．which were isolated in 1 983 and conseI．ved by vac—

uum drying and stored at一70℃were collected from the

Tianjin Institute of Infectious Diseases．

1．2 Methods Bacterial isolation was done according

to the Clinical Laboratory Procedures．Fresh stool spec—

imens were inoculated into SS and MacConkey agar

plates，and were incubated at 37℃for 24 h in an incu—

bator．Suspected S^i步ZZ口colonies were selected from

pure culture for biochemical with API and serological

identification with standard antisell】m typing kits．The

strains in 1 983 were resuscitated in LB nutrient broth

and inoculated on blood agar fbr identification and sero—

logical typing．The S危i尹ZZn antiserum was purchased

from Lanzhou Institute of Biological Products．Ser0109i-

cal test was done by slide agglutination，using normal

saline as a contr01．

1．2．1 Bacteria susceptibility testing Anti microbial

susceptibility testing was carried out according to the

Clinical Laboratory Standards Institute (CLSI)recom—

mended c“teria for disk difI．usion method．The antimicro．

bial disks used include：ampieiUin，piperaeiUin，ce{．a-

zolin， ceftazidime， cefotaxime， ceft“axone， cefepime，

imipenem，tetracycline，chloramphenicol，streptomycin，

amikacin，gentamicin，cotrimoxaz01e，nomoxacin，and

levonoxacin．The antimicrobial disks were Durchased

f而m Beijing Biological products Inspection． Stmin

ATCC25922 was used as a susceptibility quality con—

tr01．

1．2．2 DNA extraction Bacteria DNA were extracted

using the boiling method．The cnJde DNA was I|efined

by extraction with equal volume of chlorofbllll，and then

5 ul of the refined DNA template was used for repetitiVe

extragenic palindmmic—PCR(REP—PCR)analysis．

1．2．3 Polymerase chain reaction REP—PCR was

carried out in Mygenel’ⅥSeries Peltier Thermal Cycler

machine．BrieⅡy，the primer 5 GCGCCGTCATGCG—

GCATT 3 was used under the following conditions：an

initial temperature of 94℃for 2 min．with 30 cycles of

1 min．at 94。C，l min．at 40。C，and 8 min．at 65 oC，

with a 6nal extension of 16 min．at 65 oC．The PCR re．

action was done in a total volume of 25 uL with 5 ul of

DNA template，2 ul of primer，l 2．5 ul of premix and 5．5

ul of sterilized water． The reaction was analyzed on a

1％agarose gel for 6 hours at 50 V．UV photos of elec-

trophoresis were taken by UV scanning machine．

1．3 Statistical analysis Data was analyzed using

SPSS l 1．5 statistical software and the quantity one 4．5

software fbr statistical and band pattern analysis re—

spectively．

2 Results

2．1 Serogroup distribution In 1 983，30 strains all

were 5^i尹ffo∥e戈凡eri，while in 2009，65 strains of

S危‘穸fZo were collected，including 29 strains of 5矗i舻ZZ口

∥ez凡eri，accounted for 44．62％，36 strains of 5h‘鲈Zfn

sonnei，accounted for 55．38％．5．(b博enfe，‘y and 5．60yd扳

bacteria were not detected．

2．2 Dmg sensitiVity tests analysis of isolated 5矗igPZZ口

The results of the resistance rate of．s^igeZZn bacteria to

the commonly used antibiotics were shown in table 1．

From table l：in 1983，the resistance rate of all Shi邸ffn

∥e戈neri to the traditional antibiotics(tetracycline，strep—

tomycin，chloramphenic01)other than gentamicin were
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h培herthan that of Js矗谚如啦菇凡eri is01ated in 2009

and varied from 76．70％to 1 00％．while the 2009

5^i酽ZZo∥e戈，}e矗strains showed increased susceptibility

to tetracycline，streptomycin and chloramphenic01 and

their resistance mte was slightly lower，but the diffbr—

ences all had no statistical significane(尸all>0．05)．The

resistance rate of j虽kigeZZ。∥e戈neri to cotrimoxazole in

26 years increased significantly f如m 46．70％to 1 00％

and the dif．ference had statistical significance(P<0．0 1)．

The Sh睁ffn bacteria in 1983 were loo％sensme to

amikacin，gentamicin，imipenem，the third and fourth

genemtion cephalosporins，quinolones．While in 2009，

．s危远．eZZ口∥e戈neri showed different levels of increasing

dmg resistance to the third and fburth generation

cephalosporins and nuoroquinolones． According to

table 1，the resistance rate of S^i鲈ZZo∥e戈ne—to chlo—

ramphenic01，amikacin and the third and fburth genera-

tion cephalosporis and quindones were higher than

S九冶_effo sonnei in 2009．There was a rapid change of

resistance rate especially fbr the third and fburth gener-

ation cephalosporins between the two 5矗冶．eZZn∥e戈neri

groups and the dif-ferences all had statistical signifi-

cance except ceftazidime (P all<0．05)．The resistance

rates of the．s危i妒Zf口厅e戈neri in 2009 to levofloxacin and

·75·

nodloxatin were higher than that oI。the strains in 1 983

in varying degrees，but there were no statistical signi6一

cance(P all>0．05)．The differences between the resis-

tance rates of the Sh冶．e2Zo∥e戈neri and S九i穸ffo son凡ei

in 2009 to amikacin and gentamicin a11 had statistical

significance(尸all<0．01)．

To enhance better explanation for the diff．erence of

MDR in this study， semgmups isolated in difkrent

years were classified into three groups．The．S．∥e戈ne矗

in 1983 as group I，S∥e戈neri in 2009 as groupⅡ

and the．s．son凡ei in 2009 as groupⅢ．MDR was de6ned

as the resistance of a microbe to more than 3 antibiotics．

The results showed that gmup Ⅱ and gmup Ⅲ had

higher MDR than group I(table 2)．
Table 2 Comparison of MDR of ShigelfⅡsPp．

in difkrent gmups[n(％)】

Note：I VsⅡ：r=14．53，尸_<o．05；ⅡVsⅢ：r=2．47，P=O．148

2．3 Typing of 5危话节ZZⅡby REP—PCR technique 1 7

of the 30 strains of S∥e戈见eri isolated in 1 983 showed

TabIe 1 Comparison of antimicmbial resistance rates in difkrent years and difkrent serogmups(％)

Note：只represents s∥ex聊^of 1983 and 2009 from the chi一8quare tesl Pvalue；R represents_s．肛工珊ri and Ssonnei of2009 from the chi一8quare test

P value；，l represents the chi一8quare for|pI：r2 represents the chi一8quare for P2；8=Pearson chi—square，o=Yates correction，d=Fisher’s exact test
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dren in China．The disease can occur aU the year I．ound，

especiaUy in summer and autumn．In deVeloped coun—

tries，S．sonnei is the dominant specie，while in deVelop-

ing countries including China，．5i∥e茗，Ieri has been the

main pathogen causing dysentery in children and the

immunocompromized【3]．In recent vears，．s．sonnei infec．

tion rate has increasing[41．The statistical results showed

that the dominant semgroup of 5^远．eZZ口in Tianjin had

changed f南m S∥e戈，}eri to．s．sonnei，contrary to Wang

Xiaojuan7s report嘲．The reason for the rapid increasing

infbction mte of．S^谤Zfn son，Iei in Tianjin may be relat—

ed to the misused of antibiotics on one hand．and the

broad use of disinf色ctant I．eagents on the other hand．

7I’he changes of the antibiotics using in treating dysen—

tery and the improvement to health conditions might not

be unrelated to the change of resistance and the domi—

nating semgmup．In the 20th century，there was a gmd-

ual increasing resistance of S危igheffo spp．against the

cheap and traditional antibio“cs(cot订moxazole，tetmcy-

cline and ampicillin etc．)f．requently used in the late 80s

for the treatment of．s^冶PZ如infection．These d11lgs were

no longer a suitable choice fbr patients with suspected

．s^冶．efZ口infections，which was in the same view with A—

gasan【3】．In the last couple of years，with the application

of the third and fburth generation cephalosporin，the

d11】g resjstant rate of鼽i罗口o against these dI．ugs was

increasing．The resistant rate against some kinds of the

third generation cephalosporin was up to 40％．Because

of the low usage of chloramphenicol，the resistant rate a·

gainst it was decreased 【q．Does this suggest that some

resistance can be avoided by rotation of antibiotics to

resolVe the pmblem，stiIl remain to be a large and long—

te珊obsen，ation．

In addition to that，between each group of S^i伊ZZ口，

the resistance rate was somewhat dif佟rent．The resis．

tance rate of Js^冶．eZZ口∥e戈，Ieri coUected in 2009 was

higher than that of S危igeZfo sonnei to most of the an-

tibiotics．Despite the laI苫e，extensive，and long—te珊
use of quinolones，they still maintain a higher sensitivi—

ty to．s^igeZZ血， suggesting that quinolones were better

choice for diarrhea caused by S^‘妒ZZn．When we com—

pare the distribution of MDR strains of Js^‘穸ZZ口fI．om

different years，the 2009 strains of S∥e戈聊ri shown sig-

nj6cantly increasjng MDR than that of 1 983 strains(P<

·77·

0．05)，this prompted us that the increasing resistance

may be resulted from the wide use of antibiotics．Physi—

cians should request antimicrobial susceptibility test

and choose dI．ugs according to the results of the test．

The change of dominant serogroup was a significant epi-

demiological study．

Compared with other DNA typing methods，REP—

PCR typing off．ers a simple，rapid，and highly discrimi-

natory means of identifying and comparing Js^谚Z如
strains．The method can also be applied to other species

responsible for nosocomial infection川，making it a ver—

satile and cost—effbctive tool fbr use in hospital diagnos—

tic laboratories．In this paper，REP—PCR results re—

mained
us，eVen though the 1 983|s：∥e菇，teri had been

taken for 26 years，it still had genetic similarity to that

of S：∥e戈，}eri isolated in 2009 which caused fbquent in—

fection in Tianjin but with difkrent resistance charac-

terization．Because most of the cases studied here were

caused by Very similar or identical strains，which infer

that these stIlains could survive in the environment ej．

ther in contaminated water and fbod or in ca耐ers such

as humans and other animals【8，9]．

It should be noted that the relationships shown in

the dendrogram represent statistical relationships be—

tween banding patterns．REP—PCR is fast becoming the

most wjdely used method of DNA typing．The technique

is easy to peI。fb珊，cheaper and can be applied to larger
or smaUer numbers of isolates．REP—PCR shows broad．

er species applicability and better discriminatory power

than either plasmid profiling or genomic fingerprinting

【1 0】．FinaUv。several studies have shown REP—PCR to

haVe good collrelation with PFGE results which，jn gen—

eral，with slightly less discdminatory power．
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状，既往有多年偏头痛史。人院查体及常规辅助检查均无阳

性改变。考虑此次患者的症状表现与既往偏头痛的表现一

致，症状不典型，无其他伴随症状，且查体及辅助检查无阳性

改变。因此，初步诊断为“偏头痛”并按此治疗2 d，效果不佳，

请上级医师会诊。

4．2会诊医师分析 以上所述的病史，查体及辅助检查，认

为本例确实具有一定的隐匿性、误导性，导致初诊误诊主要

是过分依赖影像学诊断。该患者血栓的范围较局限，侧支循

环建立迅速，没有造成大范围的实质性病损，因而导致了头

颅MRI的假阴性，临床表现不典型，比较少见。脑血管造影对

本病是最可靠的检查，但由于脑血管造影检查相对复杂、耗

时长、费用高，且易导致造影剂过敏，使之还不能成为对患者

的常规检查手段。

4．3检验医师分析 常规行凝血功能检查提示血Frr正常，

但对于微小血栓还应进行D—D检测。血D—D检测是血栓性

疾病及弥漫性血管内凝血诊断中的一个极敏感的重要的指

标。因为在凝血过程最后阶段，纤维蛋白原在凝血酶的作用

下转变为可溶性纤维蛋白单体，然后进一步形成不可溶的交

联纤维蛋白(血栓形成)，与此同时也启动了纤溶系统，纤溶

酶将交联的纤维蛋白水解，D—D是这些降解产物中的一种。

血浆中D—D含量升高，表明体内有血栓形成及溶解发生Ⅲ。临

床医生应高度重视血浆D—D的检测结果。近年来，D—D检测

逐渐拓展到许多领域，尽管其诊断特异性不高，但该试验所

具有的高度敏感性和极佳的阴性预测能力使其在许多疾病

中，特别是在血栓形成(高凝状态)等疾病的鉴别诊断和治疗

监测方面具有较好的应用价值，D—D对深静脉血栓和肺栓塞

具有排除诊断价值。另外，有学者口1研究认为D—D的检测对于

疑似颅内静脉窦血栓形成患者也是有效的，并且阳性的D—D

测定结果是患者进行影像学检查的指征。因此建议临床医生

对于此类疾病在患者就诊初期即应进行D—D测定，以防误诊

或漏诊。

S小结

脑静脉窦血栓形成病因复杂，一般分感染性和非感染

性。上矢状窦血栓形成多属非感染性，常见病因有：①血液成

份的改变，如高凝状态、高脂血症、口服避孕药、血液病等；②

血液动力学改变，如脱水、心衰、高热、全身衰竭等，导致血流

缓慢而形成血栓；③机械因素、外伤、肿瘤或血肿压迫等。本

病临床表现多样，与血栓部位、范围及梗阻程度有关，常见症

状有：①颅内压增高：头痛、恶心、呕吐、视乳头水肿等；②意

识障碍：疾病的不同阶段，可出现不同程度的意识障碍，如嗜

睡、朦胧甚至昏迷；⑧癫痫发作与运动障碍：根据受累部位不

同，可出现局限性癫痫发作以及下肢瘫痪，排尿障碍、黑朦或

偏盲等。本病的脑脊液表现：压力多增高，有时WBC、蛋白增

高，如合并蛛网膜下腔出血，亦可见红细胞及黄染。

脑静脉窦血栓的确诊主要是影像学方法，如头颅CT，增

强CT或脑血管造影(静脉期)，但由于静脉窦距头皮很近，CT

有时不易发现。脑血管造影检查相对复杂、耗时、费用高，且

存在造影剂过敏等风险，还不能成为对患者的常规检查手

段。而D—D检测，方便、快捷、敏感，是很好的筛查指标，如果

本例患者早期即进行了D—D检测，注重其变化的提示作用，

可能不会造成该患者的早期误诊。
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