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Abstract: In the present study, sublethal concentrations for malathion EC,, (1.7 and 0.17 ugLG") were used for
determining changes in gill morphology in Indian flying barb, Esomus danricus (Hamilton-Buchanan).
Gill showed various histopathological changes including epithelia lifting, hypertrophy, lamellar blood sinus
dilation and epithelial rupture after 28 days of toxicant exposure. Higher dose of exposure had more severe

effects.
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INTRODUCTION

Malathion (diethyl [dimethoxy phosphino thioyl]
butanediotae) is an organophosphate pesticide and
one of the five most commonly used pesticides in India,
accounting for 65% of al organophosphate pesticides
applied in the field [1]. Malathion used in agriculture and
finds its way with runoff water and its residue are
frequently detected in soil, water, human, animal and plant
tissues [2]. Yet, some developing countries in the Asia-
Pacific region like India are still using these chemicals for
agricultural and public heath purposes [3]. The
environmental concentration of Malathion in water,
adjoining Indian agro ecosystem has been reported to
vary from 0.699 to 298ugLG* [4]. Several studies have
indicated that organophosphate pollution may occur at
higher concentrations in small and shallow ponds [5].
Indian flying barb, Esomus danricus (Hamilton-Buchanan)
inhabits these shallow water bodies in north-eastern India
and is economically important both as ornamental and
food fish. Once abundant, their number is drastically
declining in this region. One of the major effects of this
pesticide on fish is seen in gill [6]. Present study is
thus, an attempt to study changes in gill morphology of
E. danricus under this pesticide stress.

MATERIALSAND METHODS

Fishes of similar length (46.77+4.30 mm) and weight
(0.86+0.16 g) were collected from unpolluted, freshwater

ponds near Assam University campus, Barak
Valley, South Assam, India [7]. They were acclimatized
under laboratory conditions seven days prior to
experimentation and commercialy available fish food
was given ad libitum twice daly. Temperature,
dissolved  oxygen, hardness and pH under
laboratory condition were 29°C, 5.5 mgLG*, 30 mgLG*
and 6.8 respectively. Stock solution of commercial
grade Devimat (Maathion 50% E.C.) manufactured
by Devidayal (Sales) limited, India, was prepared
using double distilled water. Serial dilutions of
stock solutions were prepared using chlorine free
tap water. Two sublethal test concentrations viz., 1.79
and 0.179 pgLG' were selected (/10" and 1/100" of 96
hrs LC,, value) for inducing histological changes
in fish gill. Ten fish were kept individually in three
litres of test solution containing sublethal test
concentrations of 1.79 and 0.179 ugLG' for 28 days.
Food was given during the study period. Test
water was renewed every 24 hrs. After 28 days
of exposure, fish were sacrificed and gill were
removed immediately and kept in 10% Formalin, as
fixative, for 24 h, dehydrated, embedded in paraffin
and sections cut at 5 um thickness and stained with
Harris Haematoxylin and Eosin. Changes induced by
Malathion treatment in the gill were photographed and
analyzed by light microscope at 10X eye piece
magnification and 40X objective magnification { Olympus
(model U-CMAD?3) with Camera attachment of Samsung
(model SDC-313B)}.
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Photograph 1(a): T.S. of gills of Control fish, Esomus
danricus showing norma  gill
architecture (X400).
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Photograph 1(c): T.S. of gills of fish, Esomus danricus
exposed to 0.179 pgLG' Malathion for

28 days, showing changes like
leucocytes infiltration, hypertrophy
and lifting of epithelium (X400).
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Photograph 1(b): T.S. of gills of fish, Esomus danricus
exposed to 1.79 ugL G* Malathion for 28
days, showing epithelia lifting,
hypertrophy, dilation of blood sinus
and epithelial rupture (X400).
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RESULTS

The gill of Indian flying barb is made up of double
rows of filaments from which lamellae arise
perpendicularly (Photograph 1a). Gills of fish exposed to
1.79 pgLG' malathion after 28 days showed epithelial
lifting, hypertrophy, lamellar blood sinus dilation and
epithelial rupture (Photograph 1b) while 0.179 pgLG*
malathion for the same duration of exposure showed
epithelial lifting, hypertrophy and less pronounced
leucocytes infiltration in the epithelium (Photograph 1c).

DISCUSSION

The teleost gill is covered by a complex epithelium.
The gill epithelium is the dominant site of gas exchange,
ionic regulation, acid-base balance and nitrogenous
wastes [8], thereby serving a multitude of vital functions
for these aguatic animals. Fish gills are also in direct
contact with externa medium and are therefore
susceptible to toxicant exposure. Such susceptibility may
be in the form of alteration in gill morphology [9]. In the
present study, histopathology has revealed marked
aterations in gill structure of flying barb exposed to
Malathion including epithelial lifting, hypertrophy,
lamellar blood sinus dilation and epithelial rupture.
The lifting of lamellar epithelium of gill in E. danricus,
serves as a mechanism of defence, because separation of
epithelia from the lamellae increases the distance across
which waterborne pollutants must diffuse to reach the
bloodstream [10-11]. Gill pathologies are common
symptoms of toxic effects on fishes due to
organophosphates[12]. In Florida game fish, bluegill, low
levels of Malathion after 24 hours could cause mild
degenerative changesin the gills. After 48 hours, damage
was more pronounced and after 96 hours there was severe
damage resulting in a bulbing [13]. Cell proliferation with
thickening of gill filament epithelium is another
histological change seen in the present study. Such type
of thickening of gill filament epithelium was reported by
severa authors [14-16]. The higher dose of Malathion
(1.79 pgLGY in the present study caused rupture of
epithelium, which probably reflects respiratory
dysfunction in Malathion exposed fish.

Thus, it is clear from this study that Malathion injures
gills even a one-hundredth of lethal concentration,
probably disrupting the osmoregulatory, acid base or
hemodynamic function of the fish [17]. It is proposed that
fish gill presents a model system which may be used to
investigate general epithelial pathologies produced by
toxicants.
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