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SECTION 1 - RESEARCH PROPOSAL

Title: Evajuation of a Modified Elek Test for
Detection of MHeat Labile LT Toxin of
Enterotoxigenic E. coli in Field
Laboratories

Principle Investigator: Dr. Takeshi Honda, Mrs. S. Qudsiya Akhtar
| Co-Investigator: Dr. Koger Glass

Starting Date: Dec 12, 1980

Completion Date: April 30, 1981 r

Total Direct Cost:

Availability of Funds:

Scientific Program Head:
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Abstract Summary:

Testing E. coli for LT toxin has important clinical and epidemiologic
application in the field but current methods require sophisticated tests
and techniques. Recently, modification of the classic Elek test has
been developed which would be applicable for field use since it is cheap,
requires no special equipment and can be performed by an unskilled
technician. We propose to bring this test to Dacca for field trial. For
one month, all specimens tested for LT by CHO cell assay (approximately
500) will be run simultaneously by the new Elek test. Similarly, 300

. selected stock strains of known toxin type will be tested using the Elek

test. The validity (i.e. sensitivity and specificity} of the new test

will be compared with CHO cell assay and false positives or negatives will
be examined to determine the source of error. A cost benefit analysis

of several LT test methods will be nerformed and a simple laboratory manuai
for use of the Elek test will be prepared.



Q.

Review:

(a) Ethical Review Committee
(b} Research Review Committee
(c) Directox

{(d) BMRC:

(e)

Controller /Administrator:




SECTION IT - RESEARCH PLAN

A. INTRODUCTION

1. Objective: To field test a new Elek method for the detection of
LT toxin of enterotoxigenic E. coli. To evaluate the sensitivity
and specificity of this test compared to the CHO cell assay and
to determine its relative costs and benefits compared to other

tests of LT toxin.

2. Background § Rationale: Enterotoxigenic E. coli produces two distinct

enterctoxins: one is heat labile (LT), high molecular weight and
gntigenic, and the other is heat-stable (8T), low molecular weight
and non-antigenic. Both have been considered to be responsible for
diarrhea in man and cattle. For detection of LT, various assay
methods have been developed including the ileal loop test, vascular
peimeability test, CHO cell assay, Y-1 adrenal cell assay, pﬁssive
immune hemolysis, reverse passive hemagglutination, staphylococcal
coagglutination method, radio immunoassay, and ganglioside GM1
enzyme-linked immunosorbenﬁ assay. Many of these assay methods are
unsuitable for routine clinical purposes because they need special
materials and techniques such as large numbers of animals, stocks of
special tissue culture cells, and radioisotopes. To develop a simple
and reproducible assay method which could be widely used in clinical
‘laboratories, 4 modification of the classic Elek test has been made

for detection of LT produced by enterotoxigenic E. coli.



Initial study of this test in Qsaka showed that it had good
specificity and sensitivity in 166 s?ecimens tested by simulta-
neous CHO cell assay. The test has several distinctive advantage
for the field laboratory: it is 1) relatively inexpensive

2) can be performed without complicated equipment on petri dishes

and 3) requires a minimum of technical skill.

Full details of the test are included in the attached manuscript
to appear in the Journal of Clinical Microbiology, Jan 1681,
entitled A Modified Elek Test for Detection of Heat Labile

Enterotoxin of Enterotoxigenic E. coli by T. Honda et al.

B. SPECIFIC AIMS

1. To compare the semsitivity and specificity of the Elek test for

LT toxin with the CHO cell "assay.

2. To compare the relative costs and benefits of the Elek test with

other tests of LT toxin,

3. To prepare a simple manual for field workers interested in performing

the Elek test.

C. METHODS AND PROCEDURES

1. Time Period: The study will begin in mid December and run for

6 wecks with a final analysis and written wyp done in 6 mouths.



4.

Source of Samples: All specimens of E. coli sent for LT testing

for 4-6 weeks will be tested simultaneously using the Elek test.
Likewise, 300 stock ETEC strains of known toxin type from the

lab will be retested with the Elek test. Results that are discrepant
will be retested using both methods to identify the reason for

the difference.

Modified Elek Test: Strains to be examined are impcoculated oauto

agar plates and incubated for about 40 hours at 379C. A paper disc
émm in diameter soaked in 25pl of polymyxin B solution (10,000 IU/mi}
is placed on a colony formed on the plate and incubated for seversl
hours at-S?OC. After incubation, 50ul of purified antisgfum against
choleré.entérotoxin Qiiuted 4 fold containing 1% Na Nj is placed in
a 4 mpm well made 5 mm from the colony to be tested. A precipitin
line occurs against 2.5 ug of purified cholera enterotoxin on the

agar and is read as positive.’

Analysis: The sensitivity and specificity of the Elek test will

 be cqmpared with the CHO cell assay using standard methods.. The

relative costs, advantages, special reagents, special skills and
equipment for Elek, CHO, Y-1 adrenal cell, Passive Immune Hemolysis,
Radioimmunoassay, Elisa, and Staphylococcal coagglutination metheds for

testing ETEC - LT toxin will be compared and discussed.

Training: Several laoratory technicians will be trained to use
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the Elek test and a simple field mamnual will be prepared.

SIGNIFICANCE

If the Elek test is found to be simple to perform and reliable, it
would be very useful for field laboratories without cell culture
techniques,‘radioisotope or elisa facilities. WHO has a specific
interest in simple diagnostic methods for diarrheal disease and

this test might be considered among these simple diagnostics.

." FACILITIES REQUIRED

‘t, Office space - No additional space required.

2. Laboratory Space - One desk top area (2x10) for 6 weeks.

3. Hospital resources - None
4. Animal resources - None

5. ' Logistic Suppert - Coordination of testing with regularly scheduled

LT testing will be easy to facilitate.

6. Major items of equipment:

The single antiserum required for use in this test is not now
commercially available. For this work and for future work with
this reagent at ICDDR,B arrangements will be made to supply this

from the Institute of Microbiology in Osaka. If this test proves



itself under field conditions, reagents would become available
either through an internaticnal mechanism such as WHO or through

a private enmterprise.

COLLABORATIVE AGREEMENTS

This study will be performed in collaboration with Dr. Takeshi Homnda,
Department of Bacteriology and Serology, Research Institute for Microbiol

Diseases, Osaka University.

Dr. Honda will bring with him supplies for the Elek tests and will
make reagent availsble to ICDDR,B by mutual agreement when these

studies are complete.

FCOR REFERENCES AND FURTHER BACKGROUND, SEE ATTACHED MANUSCRIPT.



ABSTRACT SUMMARY

Testing E. coli for LT toxin has important clinical and epidemiologic
application in the field but current methods require sophisticated tests
and techniques. Recently, modification of the classic Elek test has
been Qeveloped which would be applicable for field use since it is cheap,
requires no special equipment and can be performed by an unskilled tech-
nician. We propose to bring this test to Dacca for field trial. For one
month, all specimens tested for LT by CHO cell assay (app;oximately 500)
will be run simultaneously by the new Elek test. Similarly, 300 selected
stock strains of known toxin type will be tested using the Elek test.

The validity (i.e. sensitivity and specificity) of the new test will be
compared with CHO cell assay and‘false positives or negatives will be
exgmined to determine the source of error. A cost benefit analysis of

several LT test methods will pe performed and a simple laboratory manual

for use of the Elek test will be prepared.

This is a laboratory based study requiring only bacteria isolates
- and stock cultures, no patient informatiocn. Patients will not be
involved, patient information will not be collected, and there should

be no risks, interviews or problems of confidentiality,
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- SECTION VII - BUDGET
A.  DETATLED BUDGET
PERSONNEL SERVICES
No of Project Requirements
Name Position Days Taka Dollar
Dr. T. Honda Investigator 100% - ~
Mrs. S. Q . Akhtar Co-Investigator 20%
3000
Dr. Glass Co~Investigator 5%
$300
Research Assistant 50% 4030
SUPPLIES AND MATERIALS
300 Mackonkey plates @2.50/plate 600
Retest 100 LT isoclates @ 3/test 300
EQUIPMENT - None
PATIENTS HOSPITALIZATION - None
QUTPATIENT CARE - None
ICDDR,B TRANSPORT - None
TRAVEL AND TRANSPORTATION OF PERSONS -
Dr. Honda - travel Osaka - Dacca return © $1300
Lodging - Guest House - 4Qdays 9%20/day 800

TRANSPORTATION OF THINGS - None

.RENT,COMMUNICATION AND UTILITIES - HWone

PRINTING AND REPRODUCTION ~ None

OTHER CONTRACTUAL SERVICES - None

CONSTRUCTION, RENOVATION, ALTERATIONS - None




CATEGORY

1. Personnel

2. Supplies and Materisls
3. Eﬁuipment

4. Hospitalization

5. Outpatients

6. ICDDR,B Transport

7. Travel - Persons

B. Transportation - Things
9, Rent Communication
10. Printing Reproduction
11.7.Contractua1 Services
12. Construction

Total: .’

Grand Total :

BUDGET SUMMARY

Takal Dollars
7030 350
900 -
- 2100
7930 2450
$(511.61)
$2961.61




