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SECTION I ~ RESEARCH PROTOCCL {Pilot)

Title : Isolation zidd chovacves-izabion of
: Plesicmonas shigelloldes from aquatic
environments of Bangladesh.
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submitted by Trainee Investigator as a
dissertation for the partial fulfilment
of M.Se. ({thesis} degree of the Dept. of
Microbiology wunder the University of ~

Dhaka].
%.l\'
Principal Investigator : Dr, Anwarul Huq
Co-Investigator : Mr., Q. Shafi Ahmad

Trainee-investigator : Ms., Anwari Akhtar
M.S8c. student from Microbiology
Department of Dhaka University

Consultant and : Dr. K.M.S. Aiziz

Starting :  August 15, 1986

Completion Date JFel:1h, 1987

Total Direct Cost 0s $ 4975.00

L]

Seieantific Program Head : Dr., David A. Sack

This protocol has been approved by the Dissase Transmission

7 Jom 9TE

Horking Group.
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Abstract Summary.

L]

This study will be carried out at the seleccted study sites to assess
the prevalence of Plesicmonas sp. in aquatic environments of
Banéladaah. Seiected physiochemical parameters of tle witer bodies

L]

will also be detérminad. Analysis on the collecied data will be

done to see the seasonality of these organisms ‘n 'nc eavironment.
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ECTION II - RESEARCH PLAN

A. INTRODUCTION:

1. Objective: -

The main Bbjectives of this protocol is to:

a. findout the prevalence of ?leSiomonas sp; in aquaﬁic
envirconments of Bangladesh. ‘

b. correlate 'the <counts of Plesiomonas sp. with some
physicochemical parameters.

¢. findout whether environmental strains are enterotoxigeﬁic.

d. correlate the producticn of hemolysin to enteroto#icity.

e. antibiotic sensitivity pattern on the isolated. Plesiomonas sp.

will be studied.

2, Background

Plesiomonas sp. is motile, facultatively anaerobic, gram-negative
bacilli, belongs to the family Vibrionaceae. They are found primarily

in surface waters, soil and occasionally in human faces (1).

Plesiomcnas shigelloides is the lone species so far been recognised

- uader the genus Plesiomonas. P, shigelloides was previcusly
classified under the genus Aercmonas. But it is now known to be a:
separate genus because of having distinguishable charactersticé f'rom
the genus Aerqmonas, which includes the production of ornithine
decarboxylase, - the lack of production of deoxyribonuclease,
e?tracellular proteases and thé ability to ferment inositol but .not

mannitol (1),
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It has been investigated by several investigator that P, shigelloides is
the caausative agent of diarrhcea in human (1,2,3,4.5 and 6). it is
rarely found as normal flora in the human inpestine (). It is
also responsible for sporadic diarrhoea of fresh water fisbh in  the

tropics {7}.

P, shigelloides are occasionally found Lo cause systemic infection in

both immunocompromised and non-ccmpromised patients. Such infections

~include septicemia, meningitis in neonates, celluliitis, septic

arthritis, endophbthalmitis, and acute choleocyétitis 1),

A few reports, of glegggmguag infection,-however have been documented as .
severe forms of diarrhoea with acute colitis or choleralike illness
(2,13). Rolston et al in 1984 have noted that patients with
gastrointestinal malignances may be more susceptible to gastroenteritis

caused by P, shigellgides than normal individuals and these infections

may be morg severe than those seen in normal individuals (5).

Pleziomopas .shigelloides was isolated as the zole pathogen from gall
bladder bile and wall in a 58~years vld woman with acute cholecystis
(8). The patient developed an unusual post~operaéive complication
characterized by culiure~negative discharge from the wound in
combination with extensive abdominal cellulitis and febrility (8), An
83-year-old male presented with chronic diarrhoea and . malnutrition

) F

associated with P, shigelloides overgrowth in the small intestine (1),

Although thére is limited information on the distribution of the
Plesiomonas sp. it appear to be ubiquitious, Heport from Japan has
documented Plesiomonas associated with diarrhoea and isolaticn of these

organisms from dogs, cats, fresh-water fish, river water and sludge from



wet river beds (6,10). Most reports suggést that the source of
infection is contamimated surface water. This include to epidemics of
diarrhoea in .Japan that were attributed to water contaminated by F.
shigelloides (6). Another report of diarrhoea possibly related to
consumption of contemninated fresh water fish in Zaire {7). Butala gt
é;_ éeported cases of diarrhoea related to consumption of potentially

>

contaminated oysters (1t).

The association of these organisms with water may also explain a

seasonal dncidence of Enf;etion due to P, shigelloides. Seésonal

variations in the numbers of organisms deteqgtable in surface water

samples have been found in Japan'and Europe (10,12}, The arganisms could

be detected only in the warm season, presumably because it does not grow
o

in temperature below 8 ¢ (fé). Cases of P, shigelloides associated with

diarrhoea in Bangladesh seem to be clustered in the warm season (2),

There are many reports on drug sensitivity pattern of Plesiomonas
shigelloides 1isolated for clinical sources (11). Reinhandt in 19-857
reported that isolates Eigéigmggga sp. were found to be sensitive to
inany antimicrobial agents e.g. c¢iprofloxacin, enoxacin, norfioxacin,
tetracyeline, trimetbeprim-sulfa-metboxozole and chloramphenical, All

isolates produced {lw lactamase and were uniformly’ resistaat to

ampleildiin (14).



3. BRatdepale:

Reports on the isolation of environmental Plesiomonas have been made

-

from other countries and especially during warmer months these
organisms seems to be mere common,” In Bangladésh, we have several
warm months and elinically these organisms are not uncommon, its
logical at.these stage to know more about these organlsms eapecially

from the agquatic environment which we know very little,

B. SPECIFIC AIM:

The speclfic aim of this protcecl is to:

LIS

&

Rt

i. Estimate the incidences of Plesiomopas sp. in the aquatic

environments of Bangladesh.

ii, Identify the isolated strains of Plesjomonas sp. to species level.

~ .
iii. Enterotoxigenicity and homolysin production of the environmental

isclates will be tested.

L7

iv. Attempt will be made to correlate the incidences of Plesiomopas
sp. with the selected physico-chemical- data accumulated during the

study. . ’

v. Antibiotic sensitivity pattern will be exuisined. -
1]
C. MAIERIALS AND METHODS: _
1. Sampling Sites: Two sites, one each at Buriganga river at
Shadharghat area and bhanmondi Lake near Kalabagan Lake Circus and

one site at Matlab will be included in the study.



2. Sampleg: Four kinds of sample such as water, water plants,
plankton and soil sediment will be collected from each sampling
sites, One sample of each kind from'each site except plant will
be collected from 3 differen; sites each month, In case of
plapts, 2-3 different types of plants will be collected depending

on the availability at the .time of collection.

3. Sampling progedure: .Surface water will be collected monthly from
| ‘the sampling sites ‘in presterilized 4 oz. glass bottles for
bacteriological - analysis. i S0il sediments will be collected with
the help of ICDDR,B constructed :core sampler and will be
transported to the laboratory in presterilized & oz.‘ glass
bottles, Water plants such as water hyaceinth and any other
available plants will' be collectad in plastic bags. Caution will
be taken to avoid any external.contémingtion. Plankton samples
will ' be oollected by towing .77 uw net for 1/2 hour at each site.
Samples will be transported t5 the laboratory in insulated

foam box at approximately 22 ~ 25 C for processing witﬁin 4 hours
of collection, Matlab samples will be primarily processed at
Matlab and the plates will be sent to Dhaka for further

processing.

b, M&f_ﬂ&wﬁg
i. Measurement of anﬁig.o_cagmis.a_l. parameters.
Turbidity will “be measured by sacchidisc, dissolved oxygen
tension and conductivity by portable oxygen meter (YSI model
57}, temperature by ﬁercury thermometer and pH by éorning pH

meter (Model -~ 7).



ii. Bacteriologycal analysis of the samples:

Bactericlogyical anglysis of water, plankton, plénts and soil
" sediments will be carried out for the isolation and ddentification
of Plesiomonas sp. ﬁll the collected samples will be processed
for the gualitative analysis of the Elg§;omona§ sp. wiﬁhin four of

collection. Attempt will alse be made to quantitate the

Plesiomonas sp.

5

Qualitative bacteriologicgal analysis for Plesiomonas spp.:

For qualitative estima;;on, water will be filtered using membrane
aqd the membrane will be transferred in alkaline peptone water for
enrichment. S0il samples and homosinizéd plant and plankton
samples will also be enriche& in'alkaliné peptone water for six
hours and then streaked on to Inocitol Brilliant Green Bile Salt
agar (IBB) plesiomonas media (Merck). Whitish to pinkish is
suspected col?nies will be picEed for further biocchemical tests
for final identification.  Isclates will be stocked for
subsequent tests. Approximateiy 100 representative isclates will

be tested for various biological tests.

-

Quantitative analysis for Plesiomonas spp:

10 ml of water will be passed through .22 J¢ membrane filter and

the filter paper will be placed on the agar plate to count the

colonies on the following day. Other samples will be spread

plated by taking 0.1 ml homoginate.

-



5. Ieat of enterctoxigeniefty:
Test of enterotoxicity of Plesioponas will be done in various models

aé follows:

i. Beat~labile enterotoxin (LT): Following standard procedure, heat-

Labile enterotoxin will be detected by:

{a) adult rabbit ileal loop test (16)

- (b} skin permeability test {(17)
ii. Heat-stahle enterotoxin {(ST): Will done in "suckiing mice assay™(18).

6. Antibiotic susceptibility testine:
411 strains isclated from environment will be tested for sensitivity
against common antiblotics following standard agar disc diffusion
method (19), which 1is 2 slight modificatioin of that described by
Baver et %l; (20}. The follouing antibiotics will be used:
ampleillin, chloramphenicol, tetracycline; streptoyycin, gentamicin,

trimethoprime and sulphamethoxazole and kanamycin.

T. Test of hemolvtic activity:

Hemolytie activity will be done by using blood agar media,

8. Apalvsis of Data: Various physico~chemical parametera and other test
result will be analysed to estublish corelationship with senaitivity®
and also to evaluate the existance of possible pathogenie Plesiomonas

.

sp. in the natural agquative environment,

-



D. SIGNIFICANCE:

The prevalence of Plesiomonas ap. in aquatic environments of
Bangladesh will be studied throughout the study period which will be
helpful to know about this speeies in the aquatic environment, The
correlation beétween hemolysin productioin and enterctoxicity will be
helpful to find'out the frequency of toxin producing'strains in the
anvironment; The vﬁrious biochemical tests and antibiotic
sensitivity pattern will provide additional data to know in detail
-about this bacterium, which might be helpful for treating Plesiomonas

et

infeetion and for further study.

E. FACILITIES REQUIRED:

No extra facilities required other than normal and presently

available,
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from aquatic environmentg of Bangladesh
PRINCIPAL INVESTIGATOR: Dr. Anwarul Hugq
PROTOCOL NoO.: STARTING :  Bugust 15, 1986
BUDGET CODE: ﬁOHPLETION : Jduly 31, 1987
BUDGET SUMMARY o - ‘
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PERSONNEL REQUIREMENT - LOCAL (A/e 3100)

No. of ' Man :
positions Mentha $ Amount
(a) Existing ' 0 0 0
“(B) New Recrultments 1 12 306
(c) Allocated from other area o 1 380
. SUBTOTAL 1 13 T76
(D) Separations 0 ] 0
(B} Allocated to other area 0 0 0
SUBTOTAL 0 0 0
TOTAL 1 13 776
LOCAL STAFF: (B) NEW RECRUITMENTS
No. of Man Rate per

Job designation " ‘poaition month . month $ Amount
Research Trainee 1 12 33 396
0 0 0 0
0 0 0 0
TOTAL : 1 12 396

LOCAL STAFF: (C) ALLOCATED FROM OTHER AREA

Job No. of ‘Man Rate per

Budget - Desig Level position month month § Amount
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0 0 0 0
TOTAL 0 ki 380
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3709 Housekeeping Supplies 0
3710 Janitorial Supplies ¢
3711 Tools and Spares 0
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TOTAL 975
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4300 Printing and Publication 50
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