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7. Abstract Sumnary:

Date : thtlﬁgzt

The proposed study of the extension of the nrotocol 80-001 for a

period of six months starting August 1982.

DNA encoding

It has been observed by Mosely et al (1) that the/heat labile

enterotoxin (LT) genes labelled with 32p deoxy nucleotides can be

hybridized with plasmid PNA from unknown IT producing strains of

E. coli. The . coli strains which are IT producing hybridizes on

a nitrocellulose filter and can be detected on radiography of the

filter blot as black spot. It has also been found recently that

using the same technique with ST probe. the stable toxin producing



-3 .
cultures of E. coli can also be detected.

The results of the pilot study done under the above pilot protocol
showed that by using colony hybridization technique for the detection
of ETEC all the 31 LT producing test strains producing LT & ST or LT
only could be detected. In that study using ST probe available we could
detect 12 of 17 strains producing ST only -and and 3 of 26 strains
producing LT & ST. Since then a good ST probe has been developed by
S. Falkow's group and we want to test this probe along with the LT
probe in the study of E. coli from hospitalized and outdoor (Tc)

from Dhaka and Matlab. 60(sixty) patients from the hosPifals will be
followed for day 1,5,7,14 and the family contacts will be swabbed on
those dates. All the results will be compared by testing the strains.
by conventional bic-assay methods such as CHO cells for LT and infﬁnt

mouse assay for ST.

Reviews:

a. Research Involving Human Subjects :

b. Research Review Committee

c. Director :

d. BMRC :

e. Controlier/Administrator :
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SECTION II - RESEARCH PLAN

A. INTRODUCTIN

1.

Gjectives:

The overall objective of tkis extended protocol is 1) To find
out a reliable method for the detection of ST producing E. coli
from patients and contacts. 2) To follow the number of ST
producing E. coli in the stool of patients from the acute

phase of disease through convalscence.

Background:

Current methods for the assay of Enterotoxins produced by the

toxigenic E. coli are the biclogic and immunologic assay

syétem. The heat labile toxin is assayed by various methods (1-6) such

as using (HO cells and Y, adrenal cells GM; ganglioside ELISA

1
assay, ileal loop assay and skin assay. The heat stable toxin

can only be assayed by using the infart mouse. All these methods
detect the toxin itself produced by the organisms. A newer and
more simpler method was worked out for thé detection of
enterotoxigenic Escherichia-coli by DNA colony hybridization
method in which method the genés encoding the enterotoxins are
detected rather than the toxin themselves (7). Radiolebelled
fragments of DNA ﬁrobing the heat labile or heat stable were used

as hybridizstion probes for homologous DNA sequences in E. coli

colonies grown and lysed on special nitrocellulose filters.
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The methods in principle is that the strains of E. coli to be tested

were inoculated into a nitrocellulose filter that had been over laid

onto a suitable solid medium {MacConkey's medium in tkis case). After
growth of the bacteria the colonies were lysed, and the DPNA was denatured in
situ on the nitrocellulosg filter. The filter was then incubated with

the radicactive prébe. DNA under conditions that allow duplex formation
with homologous DNA sequence on the filters. They can then be exposed to
X-ray film after proper washing. Enterotoxigenic strains were detected by
exposure of the film over arecas of the filter where the probe had
annealed, anevent indicaing the presence of DNA sequence homologous

to toxingene. The hybridizstion method also detected the presence of
enterotoxigenic E. ¢oli in bacterial growth in directly spotted

stools from patients with acute diarrhoea.

The results with the pilot study showed that the LT prote detected all
of the 31 E. coli strains producing ST ‘and LT or only LT while the ST
probe detected 12 of 17 strains producing only ST and 3 or 26 strains
producing only ST and Uf. The results showed the inefficacy of using
ST probe. However, with further research work a better snd workabie
ST probe has been made and in a small study done in may 1981 on about
75 patients we have found better results with ST probe: tke probe
picked more positive from regularly used i;;ant mouse assay:{(8). A

parallel sfhdy was done by one of the Investigator in Bungkok and the

Tesults were very satisfactory .(9).
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Though we could do about 110 hospitalized patients the follow up

study in Dacca could be done on only 16 patients with the original

LT probe. As ST constitutes majority of the toxin obtained we are
proposing to continue the family study in Dacca and Matlab to see the
a) superiority of hybridization method in the diagnosis of both ST § LT
in the field over conventional methods b} suitability of the method to

be used for the detection of C. plasmids in other enteropathogens.

SPECIFIC AIMS

The specific aim of the study is to find a better method for the detection
of ST as well as LT from E. coli and other gram negative bacteria isolated
from patients.

L

METHODS AND PROCEDURES

Two groups of patients will be studied :

Group 1: This group of patients numbering 60 will be followed for 3

days in the ward and approximately 15-20 of them will then be followed

on day 7 and 14 in their houses. This group will include patients showing
following creiteria on admission. a) Acute watefy diarrhoea with moderate
dehyération. b) Absence of motile vibrios in the stool under dark field
microscopy. c) Absence of blood or pus cells in the stool specimen.

d) Older than 5 years of age (to exclude rotavirus patient). Stool or
R/S from these patients will be plated onto MacConkey and 2 lactose

fermenting colonies and a pool of 5 colonies will be tested for toxigenicity
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.by standard assay as well as by colony hybridization technique on
duplicate nitrocellulose filters. The growth on the filter will be
precessed further. The family contacts of the patients will be swabbed
on days 3,7 § 14. If possible 15-206 patients from Matlab hospital will
be taken as index and the patient and its family members will be followed

on days 1, 3, 7, 14 for the detection of ETEC.

Group-2: The second group will include 300 out-door patients from Dhaka
§ Matlab from whom the R/swab will be directly spotted on the nitrocellulose
filter on MacConkey plates. After overnight incubation the growth on the
filter will be processed in the following way along with those-fil;ers from

group 1.

The nitrocellulose filters with growth of E. coli on it are lifted and
placed on a filter paper soaked with 0.5N sod-hydroxide to lyse the
cultures and soaked in 3 changes of IM Tris buffer PH 7.0 and one change
with buffer+1.5 M Nacl. The filters are air'dried an& baked overnight
at 65°C. The cells are hybridized with a specifically prepared p32
labelled DNA probe that are absolutely specific either for the E. coli
LT genes or ST gemes. Following hybridization the filters are washed,

dried and radiographed against a piece of X-ray film.

The LT* or ST* colonies appear as deep black spot on the film and can be
emmerated.

SIGNIFICANCE

The proposed study will lead us to a convenient and quicker method of

detecting stable toxin and labil toxin producing E. coli from the stool
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of dihrrhdeal patienits. This methiod will sdve us from the use of
iitfant mouse (which huve liidltabibh id supply) hnd the el 1ine
assays and will detect a few colonies present in the early stage

of attack or at convalscent stage or carriers.

E. FACILITIES REQUIRED

1. Office Space - No Office Space will be required.

2. laboratory Space:

Laboratory Space will be provided in Room 109 where this work was
done before. In Matlab a portion-bf the bench space available be

.used for making the blots only. The P,, labelled DNA probe will he shipped

2

from either New England nuclear Boston or from Dr. P. Escheviera from

Bangkok through some collaborative arrangement. The half life of
P32 is 14.4 days and it decays out later without causing any hazard.
Necessary permission and badges have been obtained from Bangladesh

Atomic Energy Commission for handlinﬁ Radioactive materials.

3. Hospital Resources:

For the selection of patients the clinically positive E. coli
patients will be cultured and kept in the hospital for 48 hour; more
so that stool may be cultured for second and third day before
releasing the patients. A total of 40 patients will be studied in
Dacca and 15-20 of them will be followed in day 7 § 14. In Matlab

30 cases will be chosen and of them 15 will be followed in their

houses for themselves as well as for family members for 2 weeks.
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4., Animal Resources:

1400 infant mouse will be needed to test 700 strains isolated
from these cases contacts. These animal will be required in 3

batches for test.

5. Logistic Support:

For the follow up of patients in their houses on day 7 & 14 the
services of field worker will be obtained. In Matlab one boat for

1-2 hour per day will be needed for 20-30 days .

6. Major Item of Equipwent: none N

COLLABORATIVE ARRANGEMENTS:

This is a collaborative research programme between Dept. of
Microbiology, University of Stanford and Dr. P. Echeverria of Ammed
Forces Research Institute of Medical Sciences. Bangkok. Prof. S. Falkow
of University of Stanford will act as Consultant for the study.

Dr. P. Echeverria will come to Dacca to set up the technique.
Arrangements will be made for shipment of Pz, labelled DNA probe

either from Bangkok or from Bostcn, U.S.A. Initially the filter blots

will be tested in Bangkok till a supply can be obtained in Dacca.
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SECTION 111 - BUDGET

A. DETAILED BUDGET

PERSONNEL SERVICES

% OR NO. ANNUAL PRQIECT REQUIREMENT
NAME FPOSITIN OF DAY SALARY TAKA DOLLAR
Prof. S. Falkow Consultant - - - -
Pr. P. Echevierra Vistg. Prof. } month - - -
Dr. M,I. Huq Scientist 10% § 53,740 - 2,687
6 months
Mr. Q.5. Ahmed Sr. Res. Off. 25% Tk.75,180 9,400 -
6 months
Mr. A. Alim Sr. Res. Off. 25% Tk.75,980 9,500 -
6 months
Dr. P. Bardhan Physician 15% Tk.81,060 4,050 -
4 months
Dr. A. Baqui Physician 15% Tk.65.940 3,300 -
2 months
To be named Fiel® Assistant 15% Tk.25,000 1,000 -
Dacca 3 months
To be named Field Assistant 10% Tk.25.000 500 -
Matlab 2 months
To be named Nurse 25% Tk.42.480 3,540 -
4 mooths
31,290 2,687
SUPPLIES AND MATERIALS
Media 2,000 -
Glasswaires, Petridishes 1.500 -
Nitrocellulose Filter - 800
X-ray Film - 300
ST & LT assay 700 x 14 9,800
13,300

EQUIPMENT

None

1,100



10.

11.

12,

PATIENT HOSPITALIZATI(N

50 patient for 2 dayé (50 x 2 x 150)

OUTPATIENT CARE . ~ -None

ICDDR,B TRANSPORT

Land Transport
6 Trips {Dacca-Matlab-Dacca)

FICDDR,B Vehicle - 500 miles x 4

Speed Boat (30 hours)

TRAVEL AND TRANSPC(RATION (F PERS(NS

Air-Ticket

TRANSPORTATION OF THINGS

p32 labelled DNA

-

RENT, COMMUNICATION AND UTILITIES

Guest House Charge & per diem

PRINTING AND REPRCDUCTION

CTHER CONTRACTUAL SERVIEES - None

CONSTRUCTION, RENOVATION AND ALTERATION

None

PROJECT REQUIREMENT

T TAKA DOLLAR

15,000 -
2,700 -
2,000 -
3,000 -
7,700 -

- 1,500

- S00

- 1,200
1,000 -
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B. BUDGET SUMMARY

Personnel Services
Supplies and Materials
Equipment

Patient Hospitalization
Outpatient Care

ICDDR ;B Transport

Travel and Transportation of Persons

Transportation of Things

Rent, Communication and Utilities

Printing and Reproduction

Other Contrictual Services

Constraction, Renovation and Alteration

Sub-Total :

Grand Total :

1

TAKA DOLLAR
31,290.00  2,687.00
13,300.00  1,100.00
15,000.00 -
7,700.00 -
- 1,500,00
- 500. 00
- 1,200.00
1,000. 00 -
68,290.00

US$ 10,401.00

6,987.00

Conversion US$ 1.00 = Tk. 20.00

Personnel cost $ 4,251.50

Qther Cost

$ 6,149.50



