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Abstract Summary:
This atudy‘will be carried out from the selected study sites to

assess the presence of Aercmonas Spp. and their counts during the
study period and to correlate the incidence of these organisms
with respect to éome physico~chemical parameters. Iaolated
strains will be tesféd Tor . drug 'sensitivi£y 'pattern,‘

enterotoxigenicity and haemolytic activity.
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SECTIOR II -~ RESEARCH PLAN

A. IRTRODUCTIOIN:
1. Objectiva:
The main objective of this protocol is to:
a. Study of the variation of Aeromonas spp. in different months
of the study period in some fquatio environments of

Bangladesh,

b. Correlate the counts of Aeromonas Spp. with aome physicow

chemioal parameters and

¢. Test of their 'drug sensitivity pattern and enterotoxi-

genloity,

2. Background:

Cells of fenomonas spp. are motile, faoul;atively anaerobic gram

negative bacilli under the family Vibricnaceaa. They are found

primarily in surface water, and also in human faeces (1),

Aeromonas has been regarded as an autochthonous inhabitant of
the aquatic environment and found in fresh water (3) as well as

in brackish water (4).

Aeromonas hydrophila is a potential animal pathogen known aince

1891, when Sanarelli isolated these organisms from the blcod of
frog(2). In some vertebrates it has been shown to cause &
variety of disease, e.g. stomatitls, pneumonia, and septicem;a
(5). These organisms, causes ulcertative dgrmatitis and

pneumonig in bottle~nosed doiphin(ﬁ) and skin uloer in oodfish.



Moreover, these organisms were found responsible causing death
of a large number of fish and alligators in Lake qupka,
Florida(7). The Aeromonas aspecies are also associated with

bovine abortion(8).

During the past decade, these organisms isolated from clinical
patients as ueli as . environments has been confirmed as
.enterotoxigenic agents. Sanyal  and coe-workers first
demonstrated the enterotoxicity of A. bhydrophila strains
isolated from diarrhoeal stool samples and environmental sources
{9,15). There are reports published frequently in recent years

on the isolation of Aeromonas species (19,21).

Several investigators.have isolated the A. hydrophila from the
natural water samples(20). Membrane filter method was used by
Rippey ét al. for the isolation of A, hydrophiia from natural
water samples (3). The densities of the organism correlatéd
signific?ntly with total phosphorous, chilorophyll a and
turbidity. Moderate correlations were found with dissolved
phosphorous, kijeldahl nitrogen, and dissolved organic carbon.
Little or no correlation was observed with ammonia,

orthophosphate, pH, alkalinity, or dissolved oxygen (16).

Reports of isolation of Aercmonas spp. from surface water and
other environmental sources in Bangiadesh are avallable (17),
but we do not know aboﬁt the seasonal' variation of these

organisms in aquatic environments of Bangladesh.



3. Raticnale:
Seasonality of any organismslis very imoportant. Spacies of‘
Aeromonss have been isolated from the environments of Bangladesh
but ssusonality is not koown very well. This study will attempt
to 1isolate the variocus species of Aeromonés and ceorrelate its

seazonallty of appearance with water quality in the environment.

B, SPECIFIC AIM:
The specific aln of this protocol is to: -

1. Isolate the Aeromonas spp. from the aquatic environment of

Bangladesh,

2. Test the enterotoxicity of isolates.

3. Correlate the counts “of Aeramonas a8pp. with pH temp,

turbidity and dissolved oxygen.

4., Test of drug semnsitivity pattern of characterized strains.

C. MATERIALS AND METHODS:

1. Definition of sampling aites:

Samples will be collected from Dhanmondi Lake near Kalabagan
Lake Circus and Sadaerghat pier of the river Buriganga from Dhaka

and one sites will be included from Matlad near Matlab station.

Water of Dhanmondi Lake is used by many pecople for bathing,
cooking and washing. Portion cof the lake attached to the
sampling point; 15 being.used for rearing fish by the F;ahgries

Department of the Govermment of Bdﬁgladesh.



Water 1n this area is Prequently contaminated with human faces
from the water transports. Fassengers .also use thié water for
bathing washing .and even drinking. People of the nearby
localities, use uaber_ for bathing, drinking and washing of
utencils and soiled clothes of patients as well. & big drain
carying oity domestic waste water falls into the river npear
Sadarghat pier, So, this point iz highly polluted from

different sources.

2. Sampies:
Four kind of samples namely, water, seleoted water plants
(Telenthera ghiloxersidea, Eichhornia crassipes and Pistia
stratiotes) plankton and soil sediment will be collected from

the sampling sites. ‘

3. §ggpling'proc?gure:
Surface water and soil sediment will be cdllected nonthly from
the sampling sites in preaterilizpd 4 oz glass bottles for
bacteriological analysis. Soll sediment will be collected with
the help of ICDDR,B constructed core sampler, The core sampler
consists of an aluminium pipe of one inch diameter with segments
fo 3~-feet eaah, Water plants will be oollected in polythene
bag. Plankton samples will be collected gy towing plankton net
for half an hour at each site, Samples will be stored in wide
neck test',tube. All seamples will be transported to the
laporatory in an insulating foam box provided with some ocool
packs to maintain a similar temperature as in the wateﬁ

environment,



4, Analysis of the samples:

a.

c.

Measurement of physico-chemical parameters:
Turbidity will be measured by sacchidise, temperature by
mercury thermometer, dissolved oxygen by portable oxygen

meter and pH by corning pH heter (model«T).

Bacteriological anaiyais of the samlples:

Bacteriological analysis will be carried out for the
isolation and identification of Aeromonag spp. All the
collected samples will be processed for the guantitative
analysis of Aeromonas within four to six hours of collection
(11}). HacConkey plates will be used for the spread plate

technique,

Quantitative analysis of Aeromonas spp. from water, soil
sediment, plankton and water plants:

Water samples will be diluted from 10-1 to 10-3. 0.1 ol of
neat water sample will also be inoculated in addition to
dilution (1()-‘1 to 10‘3). Soil sediment will be diluted from
10—1 to 10-3; From each dilution 0.1 ml of samples will be
spread plated on MacConkey 5 agar, following aspread plate

method of inoculation (17).

Plankton samples will be homogenized by using taffton tipped
tissue grinder and these will be processed in the same wéy as

plant.

Roots of some water plants will be homogenized in electrical
blénder and 0.1 ml of sample will be spread plated on

MacConkey's agar.



d.

e,

Speciation of Asromonas:

Inoculated plates will be incubated at 37C for 18-24 hours.
After inoubation, morpholegically t}pioal colonies of
Aeromonas spp. (10) will be picked up and straaked on
MacConkey's agar plate for bure culture, Pufe Aeromonas
strains will be identified following biochemical reactiocns
desoribed in Bergey's Mamnual (18), aonait;vity to o/129,
dehydrogenation of arginine, fermentaticn of gluoose (with
gas), mannitol, salioine, . gtilization of arabinose, hydro
lysis of esculin, VP reaotion and growth in peptone water

containing 0%, 3%, 6% of NaCl.

Test of Haemolytio activity:

To teat the haemolytic aotivity a spall portioﬁ of a
bacterial colony will be spptted on blood agar plate and
incubated at 37 C for 18-2 hrs. After overnight inoubation,
typioal haémoly%io zone will appear around the spotted

colonial growth of the haemolytic straihs.

Test of enterotoxiecity:

Strains of Aeromonas will be tested for enterotoxicity:

i. Adult rabbit ileal loop will be used for such test (12).
In short, this will be performed in rabb;t 1leal loops
by the method of De and Chatarjee (1953). Rabbit's
welghing 1.5 - 2.0 kg will be starved for 24 hours with
only water to drimk. The inteastine will be exposed by |
laparatomy; beginning near the ileoocaecal Jjunetion. 10

om loops will be tied with an interval of 5 om between



i1,

aach. Usually -=ix loops will be made in one rabbit.
The test organism will be inooulated in the loop as 1 ml
of a 103 saline diluticin for 4§ b nutrient broth
culture, ocontaining about 105 bacterial oells. The
first loop will always be used as a positive control
Witb cell free qulture filtrate of & V. cholerae strain
(5698) and the last as a negative ocontrol with broth
medium to be used for culturing Aeromonas spp. for toxin
production., Each strain will be tested in 2-3 rabbits.
The animals will be sacrified after 16-18 hrs. and the
reacticn in the léops will be noted. The length of each
loop and the volume of fluid in it will be ma;surad to
determine the fluid seoretion per unit length. If there
will be anuy fluid in any -of the gut between loops or

any negatdve reaction in the positive control loopa, the

‘results will be disoarded.

Test of enterotoxicity by using suckling mice:

- Praparation of culture fluid: For enterotoxin assay Sml

of Tryptlcase soy broth with 0.6% yeast extract in 25 ml
Erlenmeyer flasks will be inocculated with the Aeromonas‘
strains to be tested and inoubated at 3706 and 300 rpm
in rolier drum, Cellfree preparations will be made by
centrifuging the cultures at 10,000 x g for 30 min at Ro
followed by filtration throught & membrame filter (0.22
ug diameter). Supernatant fluids will be stored at 4 ¢

and tested within 1 day after preparation.



Suckling mouse test:

Test solution (100 ul) containing 2 drops of 2.5%
pontamine skyblue dye per ml will be administre&
intergastrically into the milky white stomach of 2 to 4§
days old suckling mice wifh 1 ml syringe. At least
three mice will be used in each test. After incubation
for 3 h' at 2800, the animals will be killed by cervical
dislocation and small and large intestines will be
removed. A ratio of intestinal weight to remaining
boidy weight will be determined. A ratio >0.080 will be
considered positive and <0.080 will be considered

negative.

g. Antibiotic susceptibility testing:
All strains isolated from the environments will be tested for
sensitivity against common antibiotics following single
antiblotic disc diffusion méthod (14)., The antibioties to be
tested are ampicillin, chloramphenicol, tetracycline,
streptomycin, gentamicin, trimethoprim-sulphamethoxazole and

kanamycin,

D. SIGNIFICANCE

The prevalence of Aercmonas spp. in aguatic environment of
Bangladesh will be studied throughout the study pericd  which
will help us to know the fluctuation of Aeromoinas counts in the
aquatic environment during the study period and also help ua to

correlate the counts with physichoochemical parameters. The .pa

10



antibiotic sensitivity pattern will be provide additionmal

information as possible threat of envirocnmental isolates for

human,

E. FACILITIES REQUIRED

No extra facilities required other than normal and presently

avallable,

11
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