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SECTION I~ RESEARCH PROTOCOL

(LIMITED STUDY)

Title: Detection of Shiga-like toxin in E. coli

isoliates from diarrhezsl patients in’

Bangladesh
Principal Investigator: Dr. T. Butler
Co~Investigator: Dr. Aliscn O'Brien, Dr. M,I. Hug

Dr. A.R. Samadi and Dr. Nigar Shahid

Starting Date: - August 1983

Completion Date: October 1983

Total Direct Cost: ‘ Us$ 985

Scientific Program Head: ' Dx. A.R. Samadi

This protocol has been approved by the Disease Transmission

Working'eroup.

§
Signature of the Program Head : ,v"){/grﬂ%'\.ﬁ-i't

Date : LS!'F_!!‘HY; —

Abstract Summary:

One hundred strains of E. coli isolated from diarrheal patients in
B;ngladesh.will be tested for IT, ST, and Sereny test. The saﬁé strains
will be gent to Dr. O'Brien in USA for testing for Shiga-like toxin.
Correlations among these virulence determinan£s will be sought.

Reviews:

a. Research Inveiving Human Subjects:

b. Research Review Committea:

c. Director:




SECTION 11 - RESEARCHE PLAN

INTRODUCTION

Objectives:

a. Establishment of detection of shiga~like toxin in isolates of E, coli
in ICDDR,B followlng achievement of objectiva No.b to justify the
transfer of technology.

b, To attempt to detect Shiga-like toxin in isclates of E. cold.

¢, To correlate the presence of Shiga-like toxin in E. c¢eli with other

viruvlence determinants LT, ST, and Sereny test.

Backgrcund:

Two wmechanisms have been described by which Eschierichia ccli can cause

ﬁiarrheal disease in humans and animals (1). Some strains colcnize the small
bowel and cause fluid secretion by elaboration of heat-labile (LT) and/ox
heat-stable (ST) enterotoxins. In contrast to these noninvasive, entexctoxic
organisms, certain strains of E. coli penetrate and multiply within colonic
epithelial ¢ells and are able to produce keratoconjunctivitis in quinea pigs
(the Sereny test). Infection with these enteroinvasivae strains may cause

symptoms that mimic those seen in patients with shigellosis. That E. coll

must be capable of mediating gastroenteritis by other mesns is indicated py

the finding that some¢ strains associated with diarrheals disease produce no
detectable LT or ST and are Seremy test-negaiive. O'Brien et al {2) have
detected Shige~like toxin in certain strains of E. coli asseciated with

\

diarrhea in the USA. ' Because gsome of these étrains 3did not have other viru-

lence factors of LT, ST, or éereny pcsitivity, this cytotoxin could play a

~xole in diarrhea pathogenesis. The 55 coli Shiga-~like toxin showed biologi-

cal activity of enterotoxity in the rabbit ileal loop, lethality for mice,

and inhibition of protein synthesis in He La cells.
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Rationale:

Some patients with diarrhea still do not have identifiable causes

and are infected with E. coli not possessing kmown vizulence characters.

Thus, it is relevant to look for new virulence determinants in E. coll

strains from diarrheal patients.

SPECIFIC AXMS:

1.

3.

To isoiate and test 100 strains of E. coli for L¥, ST, and Sereny
test.

To examine these same strains for the precence of the newly described
Shiga-like toxin.

To make correlations among these putative virulence determinants.

METHODS OF PROCEDURE:

1.

3.

4.

Strains of E. coli will be selected from patients in the Diarrheal
Surveillance 5tudy from whom no other pathogen was isolated. The

isolates will be fresh stocks.

LT will be detected by CHO cell assay at ICDDR,B.

ST will be detected by infant mousc assay at ICDDR,E.

Se}gny tests will be carried out by Guinea pig. conjunctivitis test
at ICDIR,B. | |

The strains will ke sent to Dr. O-érien in Bethesda, Maryland, USA

shiga-like toxin testing. She will quantitate thé level of toxin

production by measuring cytotoxicity for He La Cells.- The toxin will

be neutralized by antiserum against shiga toxin {2).
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SIGNIFICANCE

Some patients with diarrhea are infected with E. coli strains
that do not possess known virulence determinants. Finding shiga-like
toxin in these strains may implicate another pathogenic mechanism for

g_. coll dlarrhea.

FACILITIES REQUIRED:

1. .ICDDR,B Microbiology lab and Animal House facilites.

COLLABORATIVEZ ARRANGEMENTS .

- dr_'

Dr.—,.O'Br.ten in USA will cai"rry out shiga-iike toxin testing.
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* ABSTRACT SUMMARY

Population will ke bacterial E. coli isoaltes from patients
with diarrhea. The reascn is to test the E. colli for virulence

determinants.
There are no risks to patients
NA

Patients' identities will be kept confidential. Bacterial

straing willcgrry‘a.laboratory number.

NA

No.intexveiws,

Ther? are no.risks. Benefits are leswyning about a néw mechanism.

of dierrhea.

NA



SECTION I1II ~ DETAILED BUDGET

1. Personnel Services:

8 Ann.Salary Actual
Position. . Effort Taka Deilar Cost
Dr. T. Butley Pr.Investigator - -
Dr. O'Brien Co. Investigator - No cost
Dt- Mc I- Buq = - -
Dr. A.R. Samadi " - -
Dr. Nigar Shahid " - - ‘
Technician (Microbiology) 208 50,000 - lo,000
Technician (Animal) - 20% 50,000 ' 10,000
P - T,
2. Supplies and w als:
‘ Sereny test 100 x Tk.36.00 " 3,600 3,600

s
I

3. Equipment - None

4. Patient bospitalization - None
| 8. ‘iiwsport - None

6. Rent, Communications, and Utilities - Name

7. Other contractual services - None: _ s

Total : Tk 23'509

Actual Cost in US$9B5

-

(Conversion rate US$l = TK.24)



BUDGET SUMMARY

Personnel Serv‘ices

Supplieg & Materials
Equipment -

Patient hospitalization
Transport -
Rent/Communication/Ut:ilities

Other contract ual services

Total us ¢ :

(Conversion rate US$1 = Taka:24)

Doliar

834,00

151.00

——— kv

985.00
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