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In the present study, concentrations for malathion  (25 mg/L,50mg/L and 75 mg/L ) were used for determining changes in gill 
morphology in freshwater Fish Heteropneustes Fossillis. Gill showed various histopathological changes including epithelial lifting, 
hypertrophy, lamellar blood sinus dilation and epithelial rupture after 15 days of toxicant exposure. Higher dose of exposure had 
more severe effects.
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INTRODUCTION 
Mala th ion  (O -d imethy l - S1 -2 -d i  ( e thoxyca rbony l )  -
ethylphosphorodithioate) is an organophosphorous insecticide 
widely used in agriculture and houses for the control of diseases 
vectors. It is a major source of environment poisoning in the 
developing countries [13].The main sub-cellular target of the 
organophosphorous insecticides and the source generating free 
radicals, are the mitochondria [10,2]. Reactive oxygen species 
damage cellular targets and structural changes appear. 
Toxicological tests have shown that malathion affected the central 
nervous system, immune system, adrenal glands, liver and blood. 
Histological methods represent a practical tool to evaluate the 
effects of toxicants on living organisms[1]. It has also been 
extensively used in the evaluation of cadmium toxicity to fish 
exposed population . The analysis of histological changes in gills 
following malathion intoxication was the aim of this study, taking 
into account that these organs are involved in detoxification 
processes.

MATERIAL AND METHODS
Maintenance of fishes: Air-breathing fish H. fossiles were kept in 
glass aquarium containing Malathion at room temperature (28-
30°C). The control groups were maintained in identical condition 
without Malathion. During the experimental period (after 15 days) 
the fishes were fed ad libitum with a complete test diet [3]. For 
each bioassay test, a series of three test concentrations (25 mg/l, 
50mg/l and 75mg/l) of Malathion and a control were used.

 The tissue samples were taken from the fishes exposed to the first 
three concentrations (25 mg/l, 50mg/l and 75mg/l). At the end of 
the experiment (15 days), live fish samples were collected from the 
above-mentioned three concentrations, sacrificed and their gill 
were excised out and fixed in Bouins fixative (for 24 hrs.) and 
prepared for histological analysis according to standard 
procedures dehydrated in successive grades of ethanol series  and 
embedded in paraffin. Serial longitudinal sections (thickness 4�5 
µm) were stained with haematoxylin and eosin (H/E) for 
histological examination under a light microscope Also, light 
photomicrographs were taken. The morphological changes of the 
gill sections noted in the experimental fish were compared with 
those of control group fish.

RESULTS
Control Group
In the Heteropneustes fossilis, the gill rays are completely 
cartilaginous and hyaline in nature. The successive gill rays are 
connected with one another by means of ligaments. In gill 
filaments, blood is circulated by means of primary and secondary 
afferent and efferent vessels. For intrafilmentar circulation,two 
major circulatory networks,respiratory and non-respiratory 
filaments are present. The secondary gill lamellae are present and 
consists of a mid vascular layer formed of pillar and pilaster cells 
covered by epithelial layer. The pillar cells form the channels of 

seconsdary gill lamellae. Within the pillar cells, many fine filaments 
are present which perform contractile function and so a regular 
blood flow is maintained within the secondary lamellae. The pillar 
cells remain completely fused with the cells of the upper and lower 
epithelial layers of the secondary gill lamellae (Fig.1 ).

Experimental group
Histopathological changes produced by Malathion 
(25mg/L,50 mg/L and 75 mg/L) in Heteropneustes fossilis 
After sub lethal exposure to Malathion (25mg/L) severe changes 
were noticed in the primary gill lamellae. Epithelial covering 
showed ruptures, edema and slight vacuolations (Fig.2). Fusion of 
secondary gill lamellae and swelling of pillar cells were also noticed 
after exposure of Malathion (25mg/L) for 15 days. After exposure 
to sublethal Malathion (50mg/L) several changes were noticed. 
Epithelial cells of different regions of the gill were disintegrated. 
Vacuolation and fusion of gill lamellae were noticed after exposure 
of Malathion for 15 days (Fig.3). Several changes were noticed 
after the exposure of Malathion (75mg/L).Epithelial membrane 
showed ruptures, edema and vacuolation. Pillar cells shoed 
swelling and secondary gill lamellae showed fusion, afferent blood 
vessels in the gill septa became narrow and constricted after the 
exposure of 15 days (Fig.4).

Fig. 1- Normal structure of gill of Heterpnuestes fossillis 
showing secondary lamellae and erythrocyte.

Fig.2-Gill of Heterpnuestes fossillis showing fusion 
secondary lamellae, swollen chloride cells and slight 
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vacuolation after exposure of Malathion 25 mg/L for 15 
days.

Fig.3-Gill of Heterpnuestes fossillis showing fusion of 
secondary lamellae, and vacuolation after exposure of 

Malathion 50 mg/L for 15 days.

Fig-4 Gill of Heterpnuestes fossillis showing  clumping, 
vacuolation  and necrosis  after exposure of Malathion 75 

mg/L for 15 days.

DISSCUSSION
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 [4], thereby serving a 
multitude of vital functions for these aquatic animals. Fish gills are 
also in direct contact with external medium and are therefore 
susceptible to toxicant exposure. Such susceptibility may be in the 
form of alteration in gill morphology [6]. In the present study, 
histopathology has revealed marked alterations 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 [5,9]. 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 several 
authors [7,11-12]. The higher dose of Malathion (75 mg/L) 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 at one-
hundredth of lethal concentration probably disrupting the 
osmoregulatory, acid base or hemodynamic function of the fish 
[8]. 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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