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9. ABSTRACT SUMMARY

This study will be carried out from the selective study points to assess
the prevalence of V. mimicus in the aquatic environments of Bangladesh.
The isolated environmental strains will be compared with the ratient
isolates in terms of their biochemical behaviors, enzymatic activities,

enterotoxigenicity and antibiogram.
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SECTION IT - RESEARCH PLAN

INTRODUCTION:

1. Obgective:

The main objectives of this protocol is to findout:
a} Prevalence of V.mimicus in aguatic environments of Bangladesh &

b) The similarities of environmental isolates with the patient
isolates in terms of biochemical behaviors, enzymatic activities,
enterotoxigenicity and antibiogram.

2. Background:

Vibrio cholerae 01 has long been known as the aetiological agent

of Asiatic Cholera. During the early period, the classical

biotype of V. cholerae 01 was established as the causative agent

of cholera but subsequently the El Tor biotype was also shown to be a
causative agent. Serotypes which fail to agglutinate with Vibrio
cholerae polyvalent 0-1 antiserum i.e. those other than serotype 0-1
were established as NAG or non-cholera vibrios (1). However, their
role in producing disease was nof recognized but their biochemical and

the serological similarities groupéd them with Vibrio cholerae

group (1,3,4,5).

-

Recent studies on more than 50 sucrose neq?tive Vibrio species
(Pavis et al, 1980, 1981) defined the biochemical parameter by
determining DNA relatedness of. biochemically atypical strains to

a typical V. cholerae (6). Thus, the sucrose-negative strains were
not V. cholerae, but they were designated as a new species, the

V. mimicus (7,8).

V. mimicus has been regarded as a serious pathogen for human being

because it causes various diseases (9,10,11,12,13,14,15). It causes



cholera like syndrome in Asiatic counfries{6,15). Shanderma {1983) isolated
V. mimicus from the ear of patients with otifis (10) and from patients with
diarrhoea, nausea, vomiting and abdominal cramps, with fever, headache and

bloody diarrhoea (10,14,15,16).

Like V. cholerae, V. mimicus has alsoc been isclated from various

environments like river, brackish and sea water, sea food (e.g. raw oyster,
chellfishes) from various parts of the world (6,7,10,17,18). Davis, et al
(1981) studied 51 strains of V. miminus from various sources including two
strains from aquatic environment of Bangladesh (6). Currently in ICDDR,B

Investigators of the protocol entitled, "Ecology and survival of V. cholerae

and related pathogenig vibrios in the agquatic environments of Bangladesh

during cholera epidemic and interepidemic periods", isolated many strains of

V. mimicus (unpublished data). Sanyal et al (1983) isolated V. mimicus

from 13 patientslwith watery diarrhoea and one with bloody mucoid stool (15) .

It is now suspected that V. mimicus is transmitted through water in Bangyladesh

to cause disease like other menbers of the V. cholerae non 01 (19,20,21).
Although some investigation has been done with patient isolates of V. mimicus, e

know little about the environmental isolates of V. mimicus in Bangladesh.

The nature of the toxin elaborated by V. mimicqs in causing gastroenteritis
is still not clearly defined . Spira (1977) isolated V. mimicus which
produced @holera toxin (CT) (13}, or one of the closely related toxins

(12,13,23) which is usually designated as "CT-like toxin”. There is also



evidence that V. mimicus may preoduce a toxin unlike CT but

similar to that of E. coli ST toxins (11,24,17). Nishibuchi et al(1983)
reported the elaboration of enterotoxin from environmental and patient
isolates of V. mimicus using rabbit ileal loop and suckling mice model(17).
Sanyal et al showed that culture filtrates of V. mimicus strains

caused increased capillary permeability in rabbit skin, fluid
accumulation in rabbit ileal loops, and changed morphology in Chinese

hamster ovarian cells {(10,15). The culture filtrates of environmental

strains of V. mimicus are known to produce a toxin similar to the ST of

E. goxi (6,17,25). On the basis of their pathogenic mechanism,strains

of V. mimicus are now divided into two groups: one pucducing a toxin
immunobiologically similar to cholera toxin and the other producing a

heat stable toxin unlike CT-toxin (15). However, the biochemical
properties and nature of the toxins of V. mimicus from aguatic environments

of Bangladesh are still not worked cut thoroughly.

There are many reports on the drug sensitivity pattern of so-called
non—cholera vibrio (26,27), buf only two reports are available on V. mimicus
(6,15} and most of these included only patient isolates. They observed

that V. mimicus isolated from stool of diarrhoeal patients were sensitive
to Tetracycline, Gentamicin, Streptomycin, Chloramphenicol, Ampicillin,
Carbenicillin, Cephalothin (6), streptomynin, Tetracycline, Ampicillin,
Chloramphenicol, Cotlimazole, Kanamycin, Gentamicin (15). There is no
info;mation on the resistance pattern of V. mimicus isolated from

Bangladesh environments.



3. Rationale:
The rationale underlying this research protocol is to study the
prevalence of V.mimucus in agquatic environments of Bangladesh and to
characterize them in respect to their biochemical behaviors, enzymatic
activities, enterotoxigenicity and antibiogram to know the similarities

of environmental strains and strains isolated from patients.

B. SPECIFIC AIM:

The specific aim of this protoceol is to:

i) isolate the V.mimicus strains from aguatic enviromments of Bangladesh,

ii) determine if the envirconmental strains are enterotoxigenic,
iii)Compare biochemical properties, enzymatic activities and drug
sensitivity pattern of the environmental and the patient isolates

of V.mimucus.

C. MATERIALS AMD METHODS:

1) Sampling points: Water and soil sediments will be collected from

Buriganga river at Babu Bazar ghat and Dhanmondi lake near Kalabagan

Lake Circus {(Dhaka City).

2) Surface water will be collected from the sampling sites in preste-
rilized 4 oz. glass bottles for bactericlegical analysis and for
better isolationmoore swab will also be used. Soil sediments will be
collected with the help ogsICDDR,B constructed core sampler and
taken into presterilized 4 oz. glass bottles. Then the samples will

be transported to the laboratory in an insulating foam box provided

with ice bags.



3) Bacteriological analyses:

Bacteriological analyses of both water and soil sediments will be
carried out for the isolation of V. mimicus. Patient isolates of
V.mimicus will be collected from the Microbiolegy Branch of ICDDR,B

for comparative studies.

i) Iscolation of V. mimicus:

Water sampie®*will be filtered through 0.45 Am membrane filter
(rillipore Corp, Bedford, Man (29) and the filter paper with
retained bacteria on the surface will be enriched in bile peptone
broth for 18-24 hours at 37°C. Then one lcopful of growth from
the enriched broth will be streaked on TTGA (28), TCBS agar medium
and incubated at 37°C for 18-24 hours for isolation of Vibrio.
Typical Vibrio like colonies from TTGA and TCBS agar will be
identified through conventional biochemical reactions and only

sucrose and V-P negative V. cholerae non-01 will be identified

as V. mimicus (6,17).

Soil sediments will be enriched in bile peptone broth and V.mimicus

will be isolated following procedure mentioned above.

4) Test of enterotoxicity:

Test of enterotoxicity of V. mimicus will be conducted in various

models as follows:

i) Heat-labile enterotoxin: Following standard procedure, heat-labile

enterxotoxin will be detected by:-
a) adult rabbit ileal loop test (30),
b} skin permeability test (31),

c) Chinese hamster ovarian cell line (CHO) (32)




ii) Heat-Stable enterotoxin: Will done in "suckling mice assay"(2).

5) Enzymatic actitivies:

Using ap1 zyM micromethod system the comparative study of environmental

and patient isolates will be done for the following 19 enzymes:
Phosphatase alkaline, Esterase (C4), Leucine arylamidase, Valine
arylamidase, Cystine arylamidase, Trypsin, Chymotrypsin, Phospha-
tase acid, Phosphoamidase,}*gglactosidase,@ jalactisidase, ﬁglucur—
onidase, £ glucosidase, Pglucosidase, N-acetyl —‘Gglucosaminidase,

A mannosidase, & fucosidase.

6) Antibiotic susceptibility testing:

All strains isclated from environments and equal number of patient
isolates will be tested for sensitivity against common antibiotics
following single antibiotic disc method (22). The following anti-
biotics will be used: Ampicillin, Chloramphenicel, Tetracycline,

Streptomycin, Gentamicin, Trimethoprim and Sulphamethoxazole, Kanamycin.

7) Biotypings:

8)

Each isolates will be biotyped using an API-20E test. Additional
test will include: string test, salt tolerance, susceptibility to

0129, hemagglunitation with chicken Pred cells, and production of

hemolysins.

Analysis of Data

Data will be analysed considering following points:-

1. Monthwise isolation rate of V. mimicus throughout the study

pericd;

2. vparallel study will be done by taking 25 strains from environmental

isolates & 25 from patient isolates. Similarities and/or dissimilarities

among the strains will be taken to describe that some grvironmental



isolates are identical and some are variable. Considering enterotoxicity
{LT, ST or LT/ST),'biochemical behavicrs, enzymatic activities and drug
sensitivity pattern, similar strains will be helpful to state that some
environmental strains are causing disease whereas dissimilar strains might

be sufficient for the biotyping of V. mimicus.

SIGNIFICANCE

The prevalence of V. mimicus in aguatic enviromments of Bangladesh will be
studied throughout the study period which will be helpful to know about these
species in the environment. The characterization of the environmental
isolates with respect to patient isolates will also help us to know whether
or how many of environmental strains are identical to those of pathogenic

V. mimicus . The various biochemical tests, enzymatic activities &
antibiogram will provide additional data to know. in detail about this

bacterium which might be helpful to control it . B

FACILITIES REQUIRED

1. Office space :— Not applicable

2. Laboratory space : ICDDR,B Training laboratory will be required for
most of the study pefiod.

3. Hospital Resources: Not applicable

4. Animal Resources : 50 adult albino rabbit and 50 suckling mice will be

needed for the test of enterctoxicity.

5. ICDDR,B Transcort : 320 miles of hutomobile transport @ 14.50/per mile

required.
6. Miscellaneous : Not applicable.
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ABSTRACT SUMMARY

The assessment of the prevalence of V.mimicus will be carried out
from the collected water and sediment samples of the selected points.
A comparative study for the biochemical properties, enterotoxigenicity,
enzymatic activities, and the antibiogram of the environmental and the

patient isolates will be done to find out the similarities between them,

1. Subject population: This study does not involwve
' any population.

2. Risks : Not. applicable

3. Protection against: Not applicable
risk

4. Confidentiality : Not applicable.
5. Privacy : Not. applicable
6~ Interview : NoE.appIicable

7. Benefit

Not applicable

8. Use of hospital. = Not applicable.
records '
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