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ABSTRACT

Aeremonas spp. are widely distributed in the aguatic environment. In Bangladesh, seasonal
distribution of these orgdnisms in aquatic environment was studied during July 1986-August
1987. Water, sediment, plant, and plankton samples were collected monthly from the
Dhanmondi lake and the Buriganga river during the study period. Aeromonas spp. were
isolated from all samples throughout the year. The seasonal peak of Aeromonas spp. was
observed in warmer months (April-May) in the surface waters. In the sediment, the highest
peak was observed in March and August. In most plants, the highest peak was observed during
the winter months (December-February). In the plankton samples of the Dhanmondi lake and
the Buriganga river, the highest counts were obtained in July and February respectively. In
both the sampling sites, plants were observed to contain more Aeremonas than did the water
and sediment samples. The prevalence of Aeromonas spp. throughout the year in aquatic
environment suggests the autochthonous nature of these organisms and that there is an
association of Aeromonas with the aquatic environment.
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INTRODUCTION

Aeromonas spp. are widely distributed in nature and were
found in aquatic vegetations, soil, drinking water and
chlorinated tap water (3,4,11,18). Aeromonas spp. have
been reported to be associated with phyto and zoo
plankton in the coastal waters of Japan (20) and also from
hydrophytic plants and freshwater prawns from
Bangiadesh (7,16). These organisms cause infection in a
variety of animals, such as fish, reptiles, birds, cattle, etc.
(1,15,16,19). Diseases produced by Aeromonas spp. span
a wide spectrum of localized and systemic ilinesses in
human (10). These organisms are now being recognized
.as an important pathogen of human, and can cause
various extraintestinal and gastrointestinal diseases (8).

The seasonal distribution of Aeromonas spp.
particularly of A. hydrophila and their relationship with
physicochemical properties of water were studied by
several investigators (2,4,7,9,18). The distribution and

survival of motile Aeromonas spp. in brackish water
recciving sewage effluent have been studied, and
Aeromonas spp. showed seasonal cycles of prevalence in
the pond effluent (13). In Bangladesh, the presence of
Aeromonas spp. in plants, water, phytoplankton and soil
was reported in pond ecosystems, but little information is
available on the abundance of Aeromonas spp. in lake and
river ecosystems. Therefore, the present study was
undertaken to investigate the prevalence and abundance
of Aeromonas spp. in lake and river ecosystems in
Bangladesh.

MATERIALS AND METHODS

Collection of samples

Surface water, bottom sediment, aquatic hydrophytes,
including Eichhornia crassipes, Pistia stratioles,
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Telanthera philoxeroides and plankton samples, were
collected monthly from July 1986 to August 1987 from
the Dhanmondi lake, a recreational lake also used for
fishing, and from the Buriganga river near Sadarghat
terminal which receives the Dhaka City waterways
discharge.

Water samples were collected in a sterile 4 oz. glass
bottle from 5 c¢m depth, and the sediment samples were
coilected by core sampler developed by the International
Centre for Diarrhoeal Disease Rescarch, Bangladesh.
Aquatic hydrophytes were picked by sterile forceps 1
plastic bags. The plankton samples were collected by a
towing plankton net (number 20, mesh 77 pm) for 20
minutes,

Samples were labeled in the field and transported to
the laboratory in a coolbox with ice packs and were
processed within 3 hours of collection.

Bacteriological examination

One mililitre of water was taken in a tube of 9 mi
phosphate buffered saline (PBS), and appropriate log
dilutions were made for plating,

One gram of sediment and one gram of plant and
plankton were similarly diluted in PBS after the samples
were homogenized by mortar and pestile for 2 minutes.
The plankton samples were homogenized by hand using
teflon-tipped tissue grinder (Wheaton Scientific, Millville,
NI) for 2 minutes. All the samples were then plated onto
McConkey’s agar (15,16) taken from various dilution
tubes depending on the season and incubated at 37 °C for
18 to 24 hours. The oxidase-positive lactose non-
fermenting colonies were streaked on a gelatin agar plate
to test their susceptibility to vibriostatic 0/129 compound.
Resistant to 0/129 isolates was further identified through
a battery of biochemical tests as described elsewhere (14).
Finally, the number of colony-forming units {CFU) per m!
and per gram of samples were calculated.

RESULTS AND DISCUSSION

Numbers of Aeromonas spp. in various water samples in
the Dhanmondi lake and the Buriganga river are shown in
figure 1 and 2 respectively. Aeromonas spp. were found
in abundance thmughout the study period (July 1986-
August 1987} in both the sxtes In the Dhanmondl lake,
the counts ranged from 1.9x10 to 9.0x10* CFU/ml. The
highest count was found in April 1987 and the lowest in
May 1987. 1In the Bunganga river water, the counts
ranged from 1.0x10° to 1.2x10° CFU/ml, and the hlghcﬂ
peaks were observed in May 1987 and the lowest in
November 1986.

In the scdlment of the Dhanmondl lake, the counts
ranged form 2.5x10% to 5.5x10° /g. The highest count was
found in March 1987, and the lowest in April 1987, In
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the scdlment of the Bunganga river, the counts ranged
from 1.5x10° to 7.5x10° CFU/g. The highest count was
found in August 1987 and the lowest in December 1986,

In the Dhanmondl lake, the counts ranged from
6.0x10" to 6.4x10° CFU/g for Eichhornia crassipes. The
highest and the lowest counts were observed in May 1987
and August 1986 respectively. For Telamhera ph:lox-
eroides, the counts ranged from 4.5x10° o 1.6x10
CFU/g, The highest count was observed in December
1986 and the lowest in October 1986. For Pt.ma
stratiotes, the counts ranged from 5.4x10° to 2.3x10°
CFU/g. The highest and the lowest counts were recorded . .
in August 1987 and May 1987 respectively.
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Fig . 1. Counts of Aeromonas spp. in various samples of Dhanmondi
lake
A=Water, B=Sediment, C=E. crassipes,
D=T. philoxernides. E=P. stratiotes, F=Plankton
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Fig. 2. Counts of Aeromonus spp. in various samples of Buriganga
river
A=Water,
C=E. crassipes,

B=Sediment,
D= Plankton



Aergmanas spp. in river and lake waters in Dhaka

For Eichhornia crassipes of the Burlganga river, the
counts ranged from 1.0x10* to 2.1x10" CFU/g. The
highest count was obtained in February 1987, and the
lowest in July 1987.

For plankton of the Dhanmondl lake, the counts
ranged from 2.0x10” to 3. 8x10° CFU/ml. For pizmkton of
the Bunganga river, the counts ranged from 1.0x10° to
.7.3x10° CFU/ml. The highest peak was found in
February and the lowest in January and June 1987.

The counts in water, sediment, and plankton of the
Dhanmondi lake were higher than those of the Buriganga
river. In both the sampling sites, the counts were greater
in plants than in any other samples.

The objective of this study was to determine the
abundance of Aeromonas spp. in open (river) and close
{lake) water systems in Bangladesh. It revealed that
Aeromonas is ubiquitous in both lake and river
ecosystems of Bangladesh.

In the sediment of the Buriganga river, the highest
count was found in August (Fig. 2). The persistence of
Aeromonas spp. in sediment suggests that the organisms
probably attached on substrates and gradually deposited
into the sediments.

The association of Aeromonas spp. with different
floating hydrophytes was studicd earlier in Bangladesh
(7,16). In the present study except Eichhornia crassipes
and Pistia stratiotes of the Dhanmondi lake, the highest
counts were found during the winter (December-
February) when the water evaporation rate is very high.
These plants consume large quantities of water which
goes through a filtering system of the roots, a methed that
concentrates organisms present in water.

The association of Aeromonas spp. plankton was
studied by several investigators (7,20). It was observed in
our study that the plankton samples of the Dhanmondi
lake provided the highest counts in July, and the plankton
of the Buriganga river had the highest count in February.
These results differ from the studies reported earlier
(2,7,9,12). The resulis of our study suggest that these
organisms grow better when associated with aquatic
macrophytes as well as plankton and sediment and may
possess a complex nutritional requirement for growth and
survival of the organisms. It was found that in both the
sampling sites, the counts were higher in plants than in
other samples which indicated that plants may have been
providing necessary support for Aeromonas spp. to persist
in nature. From this study, it can be concluded that the
presence of Aeromonas spp. in high concentrations in
these environmental water sources can pose a public
health problem and needs to be further studied.
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