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ABSTRACT

[Despite the Mact that diarrhaegenic Ezscherichia coli (DEC) has been identiled as a0 major etiologic agent of childheod
tdiarrhea which represent @ magor public Bealth problem in developing coumines, only a few sudies Bave been
performied m Banglsdesh wr icdentify these orgamsms. To detect Ealerotorigenac Eschenchaa coli (ETED) in pabents
with acute diamhea a wotal of 450 stool specimens were tested by multiplex polymerase chain reaction (PCR)Y The
multiplex PCR was designed for the detection of targed genes of “el™ amd “est”™ forenterstoxigenic E eoli (ETEC). Cur
of 430 stool specimens oollecked from patients with acule diarrhea, the ETES was detected in 185 (B1/'430 cases, Both
heat-gtable toxim (3T amd heat-labile oxin (LT) genes of ETEC were detected in 64,205 (5281 stouns and only 5T
or LT as single gene was debected in 25950 (21BN or 995 (RE]) sirmns respectively. The multiples. PCR asay
comled b nsed as a rapid a= well a2 efficient diagnostic ool for identification of ETEC in the clinical laboratery setiings.

key words: Daarrhoes, Enterstoxi genae Eschenchia coli. Multplex PCR.

INTRODUCTION

Mouie infections diarrhea (AID) is a mapor canse of
maabidity and morality worbdwide. The AID remaing a
major public healih challenge, especially in developing
countries where it 15 a leading canse of death. Every vear
mearly 1.4 billion episodes of ATD oceor in children of less
than 3 yvears of age in developing countries!. In addition
diarcheal illness account for an estimated 12600 deaths
aach day in children of under 5 vears of age inAsia, Africa
and Latin America®. Kosek and associates (2003)
reviewed studies from 1990 to 2000 and concluded that
diarrhea accounts for 21% of all deaths under [ive vears of
age cansing 25 million deaths por vear in developing
coltries!.

A diversity of recognized microorganisms such as
bactena, viruses and parasites may be mvolved in causing

savere AL in children®, Mumesous studies performaed in

different couniries have reporied diarrheagenic E. coli
(DEC) as being the most fregquent and imporiant among
bacterial pathogens associated with AID in developing
couniries. However, the frequencies of these pathogens
vary  with geographic region and depend on the
sobeconomicsanilary conditions?.

In Bangladesh, the AID remams one of the maest important
health problems. One third of the wotal child death burden
15 chue 1o diarrhea. Every year, a rural child suffers, on an
average, from 4.6 episodes of daarrhea, out of which about
230,000 children dhe®, The dimrrheagenic B, coli (DEC)H
has been reprted 1o be responsible For 34% of diarrheal
dizeases i Bangladesh®,

There are now at least six tvpes of diarrheagenie strains of
E. coli on the basis of distinet epidermiology and clinical

feature, special virulence determimants and  association
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with certain serotvpes. Thare are Enterstoxigenic E. coli
{ETEC), Entesopathogenic E. eoli (EPFEC), Enterolse-
mearhagic E. coli (EHEC), Enteroaggregative E. coli
{EAEC), Enteroinvasive E. coli (EIEC) and Drffusely
Audbsering E. coli {IDAEC). OF these, EPEC, ETEC, EIEC,
EHEC and EAEC are clearly associated with different
iypes of emeritis, while the association of DARC wiih
diarrhea has ot yet been clearly assessed, thouwgh i is
podential pathogen. Further studies of DABEC are required
1o sonfinm itz etiological role in diarrheal diseases ¥

D o lack of facilities, the ETEC cannod be detected in
the routine diagnostic microbiology  laboratory  in
developing countries, which is important in understanding
the diszase specirum, tracing the sources of infection and
the burden of the disease. Such identification would also
agsist the clintcian o dispense appropriaie managemenis.
[dentification of ETEC cannod ke done only by culivne and
bicchemical tests, sinee they are indistinguishable from
the non pathogenic E. coli commenly found in human
feces. Recently, wariows muliiplex PCR methods have
been developed for the detection ol several specific genes
of ETEC atrains®.

ORIECTIVES

The ebjective of the present study was to determine the
prevalence of ETEC with their genes: est, heat-stable
toxin (5T and elt, beat-labile wxin (LT), in acute
diarrheal patients using multiplex PCR as a diagnostic
Lol

MATERIAL AND METHODS

This cross-sectional siudy was carmed out during the
period of Jaouary 2001 o0 December 2011
depariment of Microbiology, Mymensingh Medical
College and included all patients with acute diarehea
irrespective of age and sex, admitted in Mymensingh
Medical College Hospital. A total of 450 stool specimens
were examined by standard laboratory methods for
idemtification of E. coli. ETEC strains were detected by
Mulipplex PCR following standard methads.

in the

Briefly, all specimens were inoculated into bac Conkey's
agar [MCA) mediom within 4 bours of collection and

10
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were incubated at 37 C for 24 howrs serobically. The
isolated E. coli was identified on the hasiz of colony
morplology, Gram stining, motility and biochemical
lesls.

OiA of B eoli was extracted Trom the sweep of few
colomies grown on RMac Conkey’s Agar plates. Briefly, one
looplul of E. coli from agar plabes was suspended in 100
| af sterile dejonized water nan eppendor? tube and a
hacterial suspension was made by using vonex. The
hacterial suspension was boiled at 100G for 10 minmes
and centrifigged at 10000 x g For 1 min. The supematant
was used as DMA emplate for PCRY

Table 1@ PCR primers for detecting
Enterotoxigenic E. coli {ETEC), in the present siudy:

were  used

Desigmalyom - Sequence (5 ta 3) - Targel gene =sizo
{hp ) Amplicom

ALAE TTA ATA GCACCC T ACA AGC AGG sl 147

ALIES CCTGRAC TCT TCA AMAGAG AAAATT AC

LTL TCT G TGT GOA TAC Gk GO eli i

LTR CCATAC TGATTGOOGCAAT

ETEC was detected by Multiplex PCR usmg primess for
wkentification of elt or est gene of ETEC (Table Iy, The
PUR amplification was carmed out with a 301 neaction
maxiure contaiming Buffer- 5 1, dNTP02mM each)- 4 1,
Primers (comtaimng 30 pomol of each)y- 3 1, Tag DA
polymerase (2.5 1= 05 |, meclease free water- 36.5 |
and  DINA tamplate- 11

aut o @ thermal eveler (Eppendol, Germanyy usimg the

The amphifcation was carried
following  thermal and  cyeling  conditbons: bl
denatumation at 95 C for 5 mon, followed by 30 cveles,
ecach contamng denaturation at 93, C for | o, anmaaling
at 36,0 for 1 oman, and exiensen a 72, C for 1 ming and
Al extension at 72, O for 10 omin, The amplified products
were then separated by homzonial elecirophoresis on a
0 agarose gel, stamed with ethidivm bromade and
vismalized under UY Trans- illuminator, The amplicons
were wentified based on the saze of the amplified produset
by comparing with 100 bp ibase paacy DINA ladder

marker?
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Photograph of multiplex PCR showing est gene (147 bpd
and elt gene (322 bph of ETEC im lane 4, only est gene
{147 bpy of ETEC m lame & and Indder marker ( 100hp) in
lame 5 and 12,

RESULTS

In the present stwdy, majonty (7% of the study
population (O belonged o <3 years of age, 21%
934307 cases were in the age group <] vear and 46%
L20TME cases were in the age groups 1-3 vears. The rest
3% (14854500 cases were in the age group =5 vears
{ Table I

Talibe Wz Age distrbution of the study population

Ape group Mumber of patients Percentage

{years)

o | W5 200
[-5 2007 g
=515 Hi |56
15.38 13 5.1
=24.55 21 46
=545 3 18
= 5 | 41
Tiatal 450 [DEEEL

O the 430 specmmens exarmned, the ETEC was detected
i 18% (RS0 cases (Tahle: 111}, Bodh heat-stable toxin
(3T aned heat-labale toxin (LT geves of ETEC were
datected im 64,2000 (535810 strains and as smgle gene
cnly 8T and LT were detected in 25 %04 (21581 and

D00 (BB 1) strains respectively (Table: 1%

Vil 3, Moo 1 Jualy 20004

Tabbe 1I1: Detection mite of ETEC i the study population
by multiplex PCR

Mumber of samples kool Percemiage
tested ETELC positive
samplos
450 &1 3
=Praibee

Figure: Detecizion rate of ETEC in the study population
by muliplex PCE

Table I'V: Dhsinbubion of ditferent genes (51 f LT Both)y
of ETEC {n=81):

Type of gene
{5T ¢ LTV Boah) of Mumber of jsolaes | Percentage

Enterctoxigeme

E. ¢coli (ETELC)

Both (ST & LT) :

Zenes 52 4.2

5T gene 21 259

LT gene s G0
Totnl Bl 100

| = 6T gt
; uiTganan

| mERRLT
parE

Figure: [Dhatribution of different gemes (37T £ LTV Bodh) of
ETEC in=#1).
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The lghest detection of ETEC 44 {54 30%4) was in the
age group -5 vears, follooved by 21 (259074 in the age
proup =5 vears and 16 (19.80%0) 1n the age group <1 year
{ Table V7.

Tahle %: Detection rate of ETEC m different age group
{n=#1.

Age proup Mumber of
{years) ETEC positive cases. Perceniage
<] 1 15,8
-5 44 5450
=5-15 14 17.30
=15-25 05 {3, 20
=215-35% 02 240
=35-43 o 0
=45 o 0
Total 1| [
MSCUSSI0N

Mguie dinrrhea 15 one of the most gommen 1llness and
cause of death i yvoung children in Bangladesh. Detection
af ETEC, mn the present study, 15 meanmgtol in that it
provides infonmation about the prevalence of ETEC in the
study population.

[ the present study, mapority of e cases (57%) belonged
lo =3 vears of age. in which 21% cases were in the age
group <1 year and 46% cases ware in the age group 1-3
vears, The rest 33% cases were in the age group =3 years
{Table 1T, Albert and azsociates {1999 ag well as Sioll and
asacciates (19820 reported that diarrhea was mose
cormmoen in children of <5 yvears of age in Bangladesh!W 1
which supports the present study findings. Inoa pecent
study from Vietnam by Mauyven and associates (20030, it
was found that diarelea was more frequent in children of
le=s than 3 vears of age”, which correlates with findings of
the present study.

[ the study population, prevalence of ETEC waz 18% (
R1M3 (Table 1T In 2004, 2002 and 1999 it was
reported that ETEC was reaponsible for 14.0%, 12,74 and

Vel 3, Mo 1, Jaly 2014

155% of dwrheal diseases n Bangladesh
respectively 12210 which were almost simdlar with the
prescnt study findings. Messa and associptes (2007) and
Stoll and associates (1982 found ETEC was responsible
tor 19% and 207% of dinrrheal disesses 1n Bangladesh
respectively ¥ LIS which were slightly higher than the
present study fimdings. In laologieal research some soris of
variation 12 nol umexpected because it depends upon zome
tactors like age, seasonality, methods of samples
collection and tools nsed.

The 5T gene of ETEC was found in majonty of cases
gompared o LT gene. Ot of 81 Enterotoxopenie B coli,
both (53T and LT} penes were dedected in 64 2074 (52581}
sirains and only 5T or LT as single gene was detected 1n
2590% (2181 or 990% (RAED) strains respechively
{Table: 1% Sigmificant sssociation with dearrhea was seen
with ETEC producing both ST and LT and ETEC
producing only ST: ETEC producing only LT was mot
sigmificanily associabed with dwnrrhea, Thas trend sgrees
with the Imdings in other studies in Bangladesh by Cladn
and  azsociaies
(1995121517,

(20007 and Albert and associates

The highest detection of ETEC, 44 (34 30247 was in the
age group 1-3 yvears, followed by 21 (25 90%) in the age
group =5 vears and 16 (19.90%) in the age group <1 vear
in the study population (Table V. Majority of ETEC
[T4%%) belonged 1o <5 years of age. ICDDR, B (2002 as
well as Qadri and associates {2000 reporied that the most
al the disrrheal patient, infected with ETEC were children
<=5 years of age in Bangladesh® 1215 which matches with
the present stindy lindings

The prevalence of ETEC was studied previously in
Hangladash. stndies  had
deficiencies, like some researchers relied on serobype and

However, these aeveral
phenoty pe-based azzay for ETEC, whose inberpretation is
prone 0 obsarver variation!®1?. The presemt soudy
avercomes all these deficiencies and shows that mualtiples
PCR is 8 suitable method For DEC detection by amplifying
specific genes, whene [acilities are available.
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