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SUMMAR Y

During an investigation of an epidemic of diarrhoeal diseases in the
Sylhet district of Bangladesh, Aeromonas hydrophila was isolated from the
stool samples of 8.5% of acute diarrhoeal patients aged under 19. Out of 6
positive cases of A. IIydrophila, 4 had watery stools without fever and 2 had
bloody mucoid stools with fever. All the strains were resistant to ampicillin and
sensitive to kanamycin, streptomycin and gentamicin.

INTRODUCTION

Aeromonas hydrophila are a motile, gram-negative, facultative anaerobic,
non-spore-forming, oxidase-positive, rod-shaped bacteria which have been
classificd under the family Vibrionaceae. Lautrop (1961) reported its isolation
from human faces. Rosner (1964) isolated A. hydrophila from the faces
of a patient with abdominal pain, fever and bloody stool. This isolation
indicated that this bacterium may be an etiological agent of diarrhoea.
This bacterium has been isolated from diarrhoeal and non. diarrhoeal stool

samples from India (Sanyal et ai, 1972), England (Rahman and Willou-
ghby. 1980), Australia (Gracey et ai, 1982), Thailand (Pitarangsi et ai,
1982) and Indonesia (Gracey et ai, 1982). After demonstration of entcro-
toxigenic activity of A. hydrophila strains isolated from acute diarrhoea
cases and the environment in 1975, there has been a spurt in the isolation
of the organisms by various workers (Annapurna and Sanyal, 1975). In
the recent years, the role of A. hydrophila as an etiological agent of acute
diarrhoea has been reported hy various workers (Rahman and Willoughby,
1980; Gracey et ai, 1982 a ; Gracey et ai, 1982 b) However, A. hydrophila and
A. sobria have been implicated in occasional severe diarrhoeal illness (Rosner.
1964; Gurwith et ai, 1977) and cholera-like outbreaks (Bhat et ai, 1974;
Chatterjee et ai, 1976; Chatterjee and Neogy 1972).

In late March-May 1984, diarrhoeal disease outbreaks were repor;ed from
several places in Bangladesh. There are two seasonal peaks of cholera in

Bangladesh, one in April-June and the other in September-December (Khan
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et aI, 1984).
ded to look

A. hydrophila

In the course of investigation of these outbreaks, it was deci-
for Shigella spp., enterotoxigenic Escherichia coli (ETEC) and

in addition to Vibrio cholerae.

Accordingly, when we heard of the epidemic on 30th May 1984, a team
arrived at Sylhet for field investigation on 1st June 1984.

During the course of this investigation, isolation of A. hydrophila from
diarrhoeal patients were studied. The isolates' drug sensitivity pattern, and
the clinical features of the diarrhoeal patients with A. hydrophila as the only
isolated organism from stools were also investigated.

MATERIALS AND METHODS

Collection of specimen: A total of 70 recta] swabs (RS) were collected
from acute diarrhoea] patients during a diarrhoea] epidemic in the Sylhet
district of Bangladesh. Specimens were collected from home-based patients
located in several communities. Rectal swabs were inoculated in Cary-B]air
transport media, and were transported to the laboratory of the International
Centre for Diarrhoea] Disease Research, Bangladesh (ICDDR,B) within 12
days of collection.

Isolation of pathogens: Recta] swabs were plated directly on taurocholate
tellurite gelatin agar (Monsur, 1961), Salmonella-Shigella (SS) agar and
MacConkey's agar. The plates were aerobically incubated at 37°C. and were
examined aft~r 24 h for Vibrio. Salmonella, and Shigella using standard
methods (Edward and Ewing, 1972). From taurocholate-tellurite gelatin agar,
Vibrio like colonies were looked for (Colwell. 1970). Non-]actose-fermenting
colonies from MacConkey's and SS agar were screened by reaction to cytochrome
oxidase. Cytochrome oxidase-positive colonies were identified as A. hydrophila
by the biochemical reactions described by Kaper et al (1981).

Cytochrome oxidase- negative smalI (I -2 mm diameter), translucent colo-
nies were identified as Shigella by conventional biochemical reactions (Ed-
ward and Ewing, 1972). Shigella isolates were serologically grouped with
slide agglutination test, using commercially available antisrra (Burroughs-
Welcome). Pools of five colonies of E. coli from each patient were tested
for production of heat-labile toxin (LT) by Chinese Hamster ovary cell
( CHO) while heat-stable toxin (ST) was tested by infant mouse assay
(Merson et ai, 1979). All specimens were cultured for Campylobaeter, using
Campy-BAP, Baltimore Bacterio]ogical Laboratory (BBL), Microbiology Sys-
tem (Blaser et aI, 1980)
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Antibiotic susceptibility test:

Sensivity to different antibiotics was tested by the agar diffusion method
of Bauer et ai, (Bauer et af, 1966), using discs purchased from BBL, USA. The
antibiotics and their concentrations per disc were -ampicillin (10 mcg),
carbenicillin (100 mcg), chloramphenicol (30 mcg), furazolidone (300 mcg),
gentamicin (10 mcg), kanamycin (30 mcg), nalidixic acid (30 mcg), nitrofurantoin
(300 mcg). streptomycin (10 mcg), trimethoprim-sulfamethoxazole (1.25+23.75
mcg) and tetracycline (30 mcg).

Clinical features of the patients:

A questionnaire was prepared to record patients' clinical features by inter-
viewing either patients or their attendants.

RESULTS

A. hydrophila were isolated from 6 out of 70 (8.57%) rectal swabs' (RS)
collected. Shigella jlexneri from 3(4.2%), Sh. dysenteriae type 1 from 1(1.4%),
ST-positive enterotoxigenic E. coli from 4(5.7%), and LT-positive ETEC
from 2(2.8%) cases were also isolated (Table J). No V. cholerae was isolated
from any of tbe RS cultures.

Table I: Isolation of enteric pathogens from acute diarrhoeal illness.
---- --------

No. of positive
isolates

(n =70)

6
3
1

Percentage
detectedName of pathogen

--- ---.
Aeromonas hydrophila
Shigella flexneri
Sh. dysenteriae type I
ETEC

8.57
4.2
1.4

ST
LT

Salmonella
Vibrio cholerae 01

4
2

5.7
5.7

---. -- -_._--- - -----

Drug sensitivity patterns:

Since A.hydrophila was the major organism isolated, all the 6 strains were
tested for drug resistance. All A. hydrophila strains were resistant to am-
picillin and sensitive to gentamicin, kanamycin and streptomycin. More-
over, 46 strain was resistant to nalidixic acid; strain S6 to trimethoprim-
sulfamethoxazole: strain M6 to carbenicilin, chloramphenicol, nitrofurantoin
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furazolidone, nalidixic
cline. Strains 20, 23 and
cillin (Table II):

acid, trimethoprim-sulfamethoxazole
45 were sensitive to all antibiotics

December, 1986

and tetracy-
except ampi.

Table II: Antibiotic susceptibility of A.hydrophila isolated from stool sample
of a diarrhoea epidemic

__u ____

Antibiotic
-"--

20
---- -- --

Ampicillin

Carbenicillin

Chloramphenicol
Furazolidone

Gentamicin

Kanamicin

Nalidixic acid

Nitrofurantoin

Streptom)cin

Trimethoprim +
Sulfamdhoxazole

Tetracycline

R

S

S

S

S

S

S

S

S

S

S

Resistance (R) or susceptibility (S)
of the strains

23

R

S

S

S

S

S

S

S

s
s

45
--- - -

s

R

S

S

S

S

S

S

S

S

46

R

S

S

S

S

S

R

S

S

s
s

.._----

s
S

---
S6 M6

R

S

S

S

S

S

S

S

S

R

R

R

R

S

S

R

R

S

R

S

R

R

Clinical features of patients;

Out of 6 culture positive A. hydrophila cases 3 were males and rest were females.
The age of most of the patients ranged from 1.5 years to 5.5 years with only one
patient of 18 years. The stools were watery in character in 4 cases without
any fever. Two patients each had bloody mucoid stools and fever. Other symp-
toms observed were abdominal pain in 4 cases, cramp abdomen in 3 and tensesmus
in 2. One watery diarrhoea case had vomiting while anorexia was com.
plained by one case eacb, of watery and bloody mucoid diarrhoea (Table 111).
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Table III: Clinical features of patients with positive A. hydrophi/a
isolation from diarrhoeal stools

"- -. --- --- -

Sex Clinical history
------

Female Watery diarrhoea, abdominal
pain and tenesmus
Watery diarrhoea, abdominal
cramp and anorexia
Watery diarrhoea and
abdominal pain
Watery diarrhoea, abdominal
pain, tenesmus, fever and
anorexia

Watery diarrhoea, abdominal
cramp and vomjting
Bloody mucoid diarrhoea,
fever. and abdominal pain

Male

Male

Male

Male

Male

------

Aeromonas species have been implicated as causing a wide variety of
human diseases. Infections include: gastroenteritis, septicaemia. wound in-
fection, myositis, osteomyelitis. meningitis and bacterial endocarditis (Hanson
et at, 1979; Davis et ai, 1978; McCracken and Barkley, 1977; Pearson
et ai, 1972; Kovarick et ai, 1972). Aeromonas are found in sewage, animal
excreta, moist soil, in lake, river and tap water (Sukroongreung et ai, 1983;
Pal freeman et 01, 1983; Kobayashi et ai, 1983). In Bangladesh, it was reco-
vered recently from wound infection of fish (Rahim et ai, 1984).

A. hydrophila have been reported to be an aetiological agent of diarrhoea
(Lautrop, 1961 ; Rosner, 1964; Sukroongreung et 01, 1983; Millership et ai,
1983). In most cases, it produces watery diarrhoea associated with fever and
vomiting, sometimes with blood and mucous (Gurwith et ai, 1977). We too
observed that 4 out of 6 patients with positive isolation had watery diarr-
hoea without fever and 2 had bloody mucoid stool with fever. The clinical
features include a combination of abdominal pain, and/or tenesmus, anorexia,
cramp etc. Rah man and Willoughby (1982) isolated A. hydrophi/a from the
stool of a patient showing a dysentery-like syndrome (Rahman and
Willoughby, 1980). Gracey et 01. (1982) observed distinctive seasonality
(summer) of the disease, and reported that one-third of children required
hospitalization for dehydration. Millership et 01. (1983) reported a mean
illness duration of 15 days.
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Strains Age (years)
-,--

20 ]8

46 5.5

45 3.5

23 1.5

S6 1.5

M6 2.0

------- ---

DISCUSSION
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Aeromonas associated gastroenteritis is more frequent in children with
diarrhoea than in an age and sex-matched control group without diarrhoea
(Gracey et aI, 1982). We observed that 5 out of 6 patients were children
(0-5 years). Millership et aI, (1983) reported that Aeromonas-induced diarrhoea
was more frequent among those aged below 13. In the present investigation, A.
hydrophila was isolated from acute diarrhoeal patients 18 years and below, most
of them males. The isolation rate was 7.14%. In India according to Sanyal
et al (1977), the isolation rate was about 5%. In Jakarta, Indonesia and
West Australia (I-erth) the isolation rate of AeromO/lGs spp. was 10~~(Gracey
et al. 1982). According to Millership et al 1983 the rate of A. hydrophila
isolation from diarrhoeal stools was about 4.2%. In Thailand, A.
hydrophila has been isolated from stool samples of diarrhoeal patients

from a wide range of age groups (0-20 years) with isolation rate ranging
from 9-34'%"(Pitarangsi el ai, 1982). Recovery of A. hydrophila as the only
pathogen from stool specimens of choleric diarrhoea cases and its associa-

tion with Vibrio species also have been reported by Chatterjee et al. (1976).

A. hydrophila show a variable sensitivity (in vitro) pattern with respect
to certain antibiotics. Ampicillin resistance has been reported universally
(Palfreeman et ai, 1983; Sanyal et ai, 1977; Joseph el ai, 1979; von Grae-
venitz et ai, 1968). We too observed similar results. However, ampicillin-
sensitive A. hydrophila strains from fish wounds have been reported in Bang-
ladesh (Rahim et ai, 1984). Human isolates mostly are sensitive to chloram-
phenicol, tetracycline, nitrofurantoin and nalidixic acid (Bulger and Sherris
1966; Ketovers et ai, 19&3; Washington, 1972). In the present investigation
we did not get a uniform sensitivity pattern. Thus, chloramphenicol resistance
was found in one strain (M6), and nalidixic acid resistance in two strains
(46, M6). Joseph et al. (1979) reported carbenicillin resistance but in the
present investigation, we found only one (M6) chloramphenicol resistant
strain in six. While Joseph et ai, (1979) and von Graevenitz and Mensch
(1968) reported gentamycin, kanamycin and streptomycin-resistant A. hydrophila,
the present isolates were. sensitive to kanamycin, streptomycin and gentamicin,
strains S6, and M6 _were resistant to trimethoprim-sulfamethoxazole.

The study indicates the possibility that A. hydrophila strains may be
the cause of diarrhoeal disease outbreaks in Bangladesh, since all the patients
from whom A. hydrophila were isolated were free from V. cholerae 01, ETEC,
Salmonella, and Shigella.
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