
erotoxin producing Escherichia coli (VTEC) is a major cause of fo-
od-born diarrhea outbreaks and sporadic infections due to factors
such as consumption of raw milk, uncooked meat, and contact with

animal feces and ruminants.1,2 VTEC infections are associated with watery
or bloody diarrhea, hemolytic uremic syndrome, and hemorrhagic colitis
and may be fatal, especially in the elderly.3,4 The most common VTEC se-
rotype is E. coli O157:H7. There are two major types of Verotoxin (VT1 and
VT2). Current methods for the detection of VTEC require testing for VTs
and strain isolation.5,6 The prevalence of VTEC is not well-known in our
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AABBSS  TTRRAACCTT  Ve ro to xin pro du cing Esc he ric hi a co li (VTEC) a major ca u se of fo od-born di arr he a out-
bre aks. E.co li O157H7 is the most com mon VTEC se roty pe. Its pre va len ce is not well known in Tur -
key. To da te, VTEC has not be en iso la ted from sto ol samp les of Tur kish pa ti ents with di arr he a li ving
in Tur key; only E.co li O157H7 was determined in a few ani mal and en vi ron men tal samp les from
our co untry. In con se qu en ce of few stu di es from Tur key ha ve be en eva lu a ted, abo ut this pat ho gen.
We in ves ti ga ted VTEC in 940 samp les and E. co li O157:H7 in 104 samp les from di arr he ic pa ti ents.
E. co li were ne ga ti ve in all samples. To da te, VTEC has not be en iso la ted from sto ol samp les of Tur -
kish pa ti ents with di arr he a li ving in Tur key. This may be du e to di e tary ha bits of Tur kish pe op le
or to the li mi ted  num ber of stu di es on this sub ject in Tur key. 

KKeeyy  WWoorrddss::  Ve ro to xin pro du cing Esc he ric hi a co li, in fec ti o us di arr he al di se a se

ÖÖZZEETT  Ve ro tok sin üre ten E. co li (VTEC) be sin ler le bu la şa bağ lı is hal sal gın la rı nın önem li bir ne de -
ni dir. E. co li O157:H7 en yay gın VTEC se ro ti pi dir. VTEC pre va lan sı ül ke miz de iyi bi lin me mek te -
dir. Bugü ne ka dar Tür ki ye’ de ya şa yan is hal li Türk has ta la rı nın dış kı ör nek le rin den bu bakteri izo le
edi le me miş tir. E. co li O157:H7, ül ke miz de sa de ce ba zı hay van lar da ve çev re sel ör nek ler de sap tan -
mış tır. Tür ki ye’ den bu pa to je ni de ğer len di ren yal nız ca birkaç ça lış ma var dır. Biz, is hal li has ta lar -
dan 104 ör nek te verotoksin üreten E.coli ve 940 ör nek te E. co li O157:H7 araş tır dık. Tüm
örneklerde.  E. co li O157:H7 ve verotoksin üreten E.coli negatif bulundu. Günümüze dek, Tür ki -
ye’ de in san dış kı ör nek le rin den VTEC izo le edi le me miş tir. Bu, Türk hal kı nın bes len me alış kan lık -
la rı na ve ya Tür ki ye’ de bu ko nu da ya pı lan ça lış ma sa yı sı nın ye ter siz li ği ne bağ lı ola bi lir.   

AAnnaahh  ttaarr  KKee  llii  mmee  lleerr:: Ve ro tok sin üre ten Esc he ric hi a co li, bu la şı cı is hal has ta lı ğı

TTuurrkkiiyyee  KKlliinniikklleerrii  JJ  MMeedd  SSccii  22000099;;2299((44))::998877--9900

Latife İŞERİ, MDa

aDepartment of 
Microbiology and Clinical Microbiology, 
Kırıkkale University, 
Faculty of Medicine, Kırıkkale

Ge liş Ta ri hi/Re ce i ved: 26.07.2008 
Ka bul Ta ri hi/Ac cep ted: 18.03.2009

Ya zış ma Ad re si/Cor res pon den ce:
Latife İŞERİ, MD
Kırıkkale University
Faculty of Medicine,
Department of 
Microbiology and Clinical Microbiology, 
Kırıkkale,
TÜRKİYE/TURKEY
liseri2000@yahoo.com

Cop yright © 2009 by Tür ki ye Kli nik le ri

BİLİMSEL MEKTUP   



co untry. No VTEC has be en iso la ted from sto ol
samp les of pa ti ents with di arr he a in Tur key,7,8

whi le only one E.co li O157:H7 strain was iso la ted
from fo od samp les has be en samples.7-9 The re are
few stu di es from Tur key investigating this
pathogen. 

We investigated the prevalence of E. coli
O157:H7 in 940 samples and VTEC in 104 samples
from the stools of diarrheal patients between 2000
and 2003 in Malatya province and southeast Ana-
tolia. In the so ut he as tern Ana to li a re gi on of Tur -
key, whe re the study was con duc ted, a tra di ti o nal
dish known as “Çig Köf te”, na mely un co o ked me -
at balls, is com monly con su med, whic makes the
isolation of E. co li O157:H7 or VTEC li kely. 

All samp les inc lu ded the di arr he ic sto ols. One
hundred and four samples that contained at least
one of the following were tested for verotoxin:
blood and/or erythrocytes, mucus and/or leuko-
cytes. Sixty pa ti ents we re chil dren (un der 16 ye ars
of age) and 44 we re adults (over 16 ye ars of age).
All samples we re col lec ted as part of the la bo ra -
tory work. One samp le from each pa ti ent was stu -
di ed. 

The mac ros co pic and mic ros co pic cha rac te ris -
tics of all samp les we re exa mi ned and re cor ded. E.
co li was iden ti fi ed by stan dard bi oc he mi cal tests.
E. co li stra ins we re con fir med by API 20E (Bi o Me -
ri e ux, Fran ce). Sor bi tol-non fer men ting co lo ni es
we re tes ted for O157 and H7 an ti gens by la tex ag-
g lu ti na ti on. 

Pre sen ce of to xins was eva lu a ted by VTEC-
RP LA de tec ti on kit (Den ka Se i ken, Tok yo, Ja pan).
This is a re ver se pas si ve la tex agg lu ti na ti on test.
Study was per for med ac cor ding to the ma nu fac tu -
rer’s ins truc ti ons. 

Mu cus was present in 80 of the sto ols, blo od
and/or eryt hrocy tes in 30 samples, and le u cocy tes
in 69 samples. Sor bi tol ne ga ti ve E. co li growth was
de ter mi ned in the sto ol samp les of only two pa ti -
ents out of 940. One of the se pa ti ents was a child
with blo ody di arr he a and the samp le con ta i ned
mu cus and le u kocy tes. The iso la ted stra in was be -
ta he moly tic. The ot her samp le was of an adult

with wa tery di arr he a. This samp le did not con ta in
any mu cus, le u kocy te and/or eryt hrocy te, and the
iso la ted stra in was non he moly tic on blo od agar.
They we re ne ga ti ve for E. co li O157 and H7 an ti -
gens in la tex agg lu ti na ti ons tests. No ve ro to xin pro-
duc ti on was fo und in any of the 104 samp les
eva lu a ted for this pat ho gen. Thirty of the sto ols
con ta i ned eryt hrocy tes. Thirty-six E. co li stra ins
he moly sed she ep red blo od cells on she ep blo od
agar pla tes (17 alp ha, 19 be ta).

The out bre aks and spo ra dic in fec ti ons of
VTEC ha ve be en re por ted by dif fe rent stu di es
worl dwi de. It is a sig ni fi cant ca u se of fo od-bor ne
in fec ti on and spo ra dic in fec ti ons due to fac tors
such as con sump ti on of raw milk, un co o ked me at
and con tact with ani mal f e ces and ru mi nants.1-

3,10,11 The most com mon VTEC se roty pe is E. co li
O157:H7. Fo od-bor ne out bre aks ha ve be en re por -
ted in many co un tri es sin ce 1982, when it was first
de tec ted and des cri bed.12 Non-mo ti le stra ins of
E.co li O157:NM, the mu tants of E. co li O157:H7
that can forment sor bi tol, ha ve be en re cently re-
por ted in Eu ro pe an co un tri es.13,14

The pre va len ce of VTEC in Tur key is not well-
known. In the study of Yıl maz et al, E. co li
O157:H7 was iso la ted from catt le rec tal swabs, cat-
t le car cas ses, and en vi ron men tal samp les.15 Si mi -
larly, As lan taş et al iso la ted E.co li O157:H7 from
catt le rec tal swabs at a ra te of 13.6%.16 In the study
by Kes ki ma ki et al, VTEC was re por ted in pe op le
re tur ning from Tur key.17 Ho we ver, to da te, the re
are no da ta from Tur key in di ca ting that this bac te -
ri um has ever ca u sed out bre aks among hu mans or
is spo ra di cally iso la ted. In our study, 940 sto ol sam-
p les from pa ti ents with di arr he a we re stu di ed for
E. co li O157:H7. Alt ho ugh sor bi tol ne ga ti ve E. co -
li was de tec ted in two sto ol cul tu res, they we re ne -
ga ti ve for E. co li O157:H7 by la tex agg lu ti na ti on.
No ne of the 940 samp les had growth of sor bi tol
non-fer men ting E. co li O157:H7. Among the se sto -
ol samp les, 104 sto ol samp les con ta i ning at le ast
one of the following were selected: blood and/or
erythrocytes, mucus and/or leucocytes. The sam-
ples were stu di ed for ve ro to xin sec re ting E. co li.
No ne of the 104 stra ins iso la ted we re sec re ting ve -
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ro to xin. Gü ney et al de tec ted 23 stra ins agg lu ti na -
ting with sor bi tol non-fer men ting and E. co li
O157:H7 se rums, but bi oc he mi cal cha rac te ris tics
of the se 23 iso la tes we re com pa tib le with Esc he -
ric hi a her man ni i, not with E. co li (99.8%).7 In the
study of Has çe lik et al  no VTEC was isolated in
children under 15 years of age with acute gas-
troenteritis.8 Furt her mo re, to the best of our know -
led ge, VTEC has ne ver be en in ves ti ga ted in
pa ti ents with he moly tic ure mic syndro me in Tur -
key. Des pi te the re ports of stra ins of en vi ron men -
tal or ani mal ori gin from Tur key, the re are no
stu di es re por ting the pre sen ce of the stra in or any
re la ted di se a se ac ti vity. Des pi te the di e tary  ha bits
of the pe op le in this re gi on, whe re a tra di ti o nal
dish known as çig köf te (un co o ked me at balls) is
fre qu ently con su med, no VTEC was  iso la ted,
which may be du e to the low num ber of the sam-
p les stu di ed.  It is not sur pri sing that VTEC was not
iso la ted from 104 samp les; ho we ver, no E. co li O
157: H7 was iso la ted from 940 di arr he a samp les,
which is re mar kab le. “Çiğ köf te” is a spicy hot fo -
od. The spi ces may pre vent the growth of this bac-
te ri um. Ex cept for this par ti cu lar dish, Tur kish

pe op le pre fer to eat well-co o ked me at. Even in the
most clas si cal res ta u rants, the wa i ters are of ten as -
ked to ser ve the me at well-do ne. Pe op le over 25
ye ars of age pre fer or di nary res ta u rants. Fast fo od
res ta u rants are com mon in met ro po li ses and in to -
u ris tic are as of the West Ana to li a re gi on. The re are
a few fast fo od res ta u rants in Ma lat ya and the pe o-
p le of this re gi on do not ha ve a ha bit of ea ting fast
fo od.  

The fact that no VTEC has be en iso la ted from
hu man sto ol samp les of Tur kish pe op le to da te may
be du e to the li mi ted num ber of stu di es eva lu a ting
this pat ho gen or di e tary ha bits of Tur kish pe op le. 

In ad di ti on, in the so ut he ast of Tur key, whe re
hus bandry is wi des pre ad for li ve li ho od, tho u sands
of pe op le ha ve con tact with ani mals. Ne vert he less,
to da te, no Tur kish stu di es ha ve be en con duc ted on
hu man-ani mal con tact with res pect to VTEC and
O157:H7 in fec ti ons. 

In conc lu si on, alt ho ugh, VTEC has not be en
iso la ted from the sto ol samp les of Tur kish pa ti ents
with di arr he a li ving in Tur key up to da te, furt her
stu di es with lar ger se ri es are re com men ded.
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