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Abstract 
Indian flying barb (Esomus danricus) was exposed to three sublethal concentrations of malathion (EC 50) for 28 

days and intestinal histopathology was observed by light microscopy after staining with Haematoxylin-Eosine. In the 

exposed fishes, chronic inflammatory cell infiltration (lymphocyte) along with ulceration of mucosa and vacuolation was 

observed. Higher doses had severe effects. 
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1. Introduction 
Malathion (diethyl [(dimethoxy phosphino thioyl] butanediotae) is an organophosphate pesticide commonly applied 

for public health (De Guise et al., 2004) and control of agricultural pests (EPA, 2000). Malathion is highly toxic to fish 

(Mohan, 2000) due to the lack of hydrolytic enzymes in fish (Arecchon and Plumb, 1990). Malathion appears to inhibit 

AChE activity (Savolainen, 2001). In North Eastern India, Indian flying barb, Esomus danricus (Hamilton-Buchanan), a 

teleost fish, mostly inhabits water bodies near agricultural fields. Malathion, as well as other pesticides, used in 

agriculture find their way with runoff water interfering with all the metabolic processes and get accumulated in vital 

organs thereby affecting the functional activity of both exocrine and endocrine systems of non-target aquatic organisms 

including fish (Sahai, 1987). Malathion is also commonly found at low concentrations in rivers, streams and drinking 

water (Hoffman et al., 2000; Larson et al., 1999), thus affecting fish as well as mammals.  The gastrointestinal system of 

fish is very much vulnerable to ingested toxic substances.  As very little work has been done on effects of malathion on 

fish intestine, the present study assesses the histopathological effects of this pesticide on Indian flying barb intestine. 

 

2. Materials and 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 (Das and Gupta, 2009). They were acclimatized 

under laboratory conditions seven days prior to experimentation. Temperature, pH, hardness and dissolved oxygen under 

laboratory condition were 29
°
C, 6.8, 30 mg l

-1
 and 5.5 mg l

-1
 respectively. Stock solution of commercial grade Devimalt 

(malathion 50% E.C.) manufactured by Devidayal (Sales) limited, India, was prepared using double distilled water. 

Serial dilutions of stock solutions were prepared using tap water as per dilution techniques (APHA, 2005). Static-with-

renewal acute toxicity tests were conducted with ten fish in each graded concentration and 96 hours LC50 value was 

found to be 17.9 µgl
-1

 in a prior study. Three sub-lethal test concentrations viz., 1.7, 0.17 and 0.017 µgl
-1

 were selected 

for inducing histological changes in fish liver. Ten fish for each concentration of test chemical were kept separately in 

three litres of toxicant treated media 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 intestine was removed immediately and kept in 10% 

Formalin, as fixative, for 24 h, dehydrated, embedded in paraffin and sections cut at 5 µm thickness and stained with 

Harris Haematoxylin and Eosin. Changes induced by treatment in the intestinal tissues were photographed and analyzed 

by light microscope at 10X eye piece magnification and 40X objective magnification {Olympus (model U-CMAD3) with 

Camera attachment of Samsung (model SDC-313B)}. 

 

3. Results 
The intestine of Esomus danricus shows four layers of tissues namely serosa, muscularis, submucosa and mucosa. 

The outermost serosa is followed by a well developed muscularis (longitudinal and circular muscle) embedded in loose 

connective tissue richly supplied with blood capillaries. It merges with tunica propria of the underlying mucosal coat. 

The mucosa is raised into several longitudinal folds and the epithelial lining of mucosa consists of absorptive cells 

(Fig.1). 1.79 µg l
-1

 of Malathion administered intestine after 28 days of exposure showed distorted papillae with dense 

transmural chronic infiltration of inflammatory cell (lymphocytes). Ulceration and erosion of the mucosa along with 

vacuolation were also seen (Fig 2). 0.179 µg l
-1

 of malathion exposure for 28 days, on the other hand, showed 

inflammatory cells into full thickness of intestinal wall along with some vacuolation (Fig 3). In intestine of 0.0179 µg l
-1

 

of malathion administration for similar duration of exposure, mild inflammatory cell (lymphocyte) infiltration in the 

lamina propria could be seen (Fig 4). 
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Fig 1: T.S of Control Intestine of Esomus danricus: (a) epithelium, (b) lamina propria, (c) muscularis, (d) serous 

membrane. H&E, 400×. 

 

 
Fig 2: T.S of Intestine of Esomus danricus exposed to to1.79 µg l

-1
 Malathion: (a) ulceration of mucosa (b) 

infiltration of lymphocytes, (c) vacuolation. H&E, 400×. 

 

 
Fig 3: T.S of Intestine exposed to 0.179 µg l

-1
 Malathion: (a) thick infiltration of lymphocytes (b) vacuolation. 

H&E, 400×. 
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Fig 4: T.S of Intestine exposed to 0.0179 µg l

-1
 Malathion with mild inflammatory infiltration (↑). H&E, 400×. 

  

4. Discussion 
In the present study, the result of the effect of malathion on the gastrointestinal system of Esomus danricus clearly 

show that this pesticide exert toxic effects on the different layers of intestine. The alterations in the intestines of the 

flying barb were more severe in higher doses. In a study by Mohan (2003) on Glossogobius giuris, malathion was found 

to induce alterations both in the foregut and hindgut after exposing to each of 0.05, 0.25 and 0.5 ppm for 24, 48, 72 and 

96-h of intervals. Malathion treatment resulted in breakdown and fragmentation of the serosal layer. In muscularis, the 

longitudinal muscle layer was greatly reduced and the circular muscle got thickened with an increase in the number of 

blood vessels. But in the present study, such changes could not be found. Rather, reactions like superficial erosion of 

mucosa, dense lamina propria and chronic inflammatory cell infiltration or transmural inflammation along with 

vacuolation were observed in the toxicant exposed fish intestine. Mandal and Kulshrestha (1980) found lesion formation 

in villi of Clarias batrachus after exposure to sumithion. Necrosis, infiltration of lymphocytes and eosinophils were 

reported in the intestine of Gambusia affinis exposed to deltamethrin (Cengiz and Unlu, 2006). Epithelial degeneration, 

and inflammatory cells infiltration in the submucosal as well as submucosal edema were seen in the intestine of Puntius 

gonionotus, Barbodes gonionotus and Clarias gariepinus treated with diazinon and sumithion (Hoque et al. (1993); 

Lovely (1998). Velmurugan et al (2007) observed atrophy of epithelial cells, necrosis of epithelial cells, desquamation of 

mucosal epithelium and infiltration of lymphocytes into the lamina propria in the intestine of Cirrhinus mrigala exposed 

to fenvalerate. The present study also found profuse infiltration of lamina propria with lymphocytes, which is a mark of 

inflammation. According to Velmurugan et al. (2007), the changes observed in the different intestinal layers of the 

studied fish may be due to a direct effect of pesticides. The present results are in agreement with those observed by many 

investigators about the effects of different pesticides on fish intestine such as diazinon (Sakr, 1993); terbuthyjazine 

(Dezfuli et al, 2006); hexachlorocyclohexane (Das and Mukherjee, 2000); cyphenothrin (Erkmen et al., 2000); thiodan 

(Cengiz et al, 2001); deltamethrin (Yildirim et al„ 2006); aldrin and heptachlor (Campagna et al, 2007);  and fenvalerate 

(Velmurugan et al, 2007).  

According to Desai el al. (1984), the degenerative and necrotic changes observed in the different intestinal layers of 

the studied fish may be due to a direct effect of the detected pesticides on the cells, to an accumulation of acetylcholine in 

the tissues or to a reduction in oxygen supply. According to Bhatnagar et al. (2007), the observed irritation and 

destruction of the mucosa membrane of the intestine hamper absorption. The pathological alterations in the intestine of 

the studied fish are in agreement with those observed by many investigators about the effects of different toxicants on 

fish intestine (Hanna et al. 2005; Cengiz and Unlu, 2006). Walsh and Ribelin (1975) reported hyperemia, degenerative 

changes in the tips of villi, loss of structural integrity of mucosal folds, hypertrophy vacuolation and necrosis in the 

intestine of Cyprinus carpio exposed to the pesticide atrazine. The present study, thus, concludes that although 

organophosphate pesticides are found to be less toxic to mammals than organochlorines, yet, very low doses of such 

pesticides (malathion) can cause apparent pathological changes in vital organs (intestinal) of non target organisms like 

fish.  

 

5. Acknowledgement 
Authors wish to thank Prof Arabinda Das, Principal Diphu Medical College, Assam for providing microscope 

facility. 

 

References 
APHA, (2005). Standard methods for the examination of water and wastewater. 21st Edn., Washington, DC: American Public Health 

Association, AWWA, WPCP.  

Arecchon, S. and Plumb, J.A. (1990). Sublethal effects of Malathion on Channel catfish Ictalurus punctatus. Bull. Environ. Contam. 

Toxicol., 44 (3), pp. 435-442. 

http://scialert.net/fulltext/?doi=ijzr.2012.23.32&org=10#28991_bc


G.J B.A.H.S., Vol.2 (2) 2013:90-93                       ISSN: 2319 – 5584   

93 

Bhatnagar, C. Bhatnagar, M. and Regar, B. (2007). Fluoride-induced histopathological changes in gill, kidney, and intestine of fresh 

water teleost, Labeo rohita. Research Report Fluoride, 40 (1), pp. 55–61. 

Campagna, A. Eler, M. Fracacio, R.J. Rodrigues, B. and Verani, N. (2007). The toxic potential of aldrin and heptachlor on Danio rerio 

juveniles (Cypriniformes, Cyprinidae). Ecotoxicol., 16(3), pp. 289-298.   

Cengiz, E. I. and Unlu, E. (2006). Sublethal effects of commercial deltamethrin on the structure of the gill, liver and gut tissues of 

mosquitofish, Gambusia affinis: a microscopic study.Envtl.Toxicol. Pharmacol., 21(3), pp. 246–253.   

Cengiz, E. Unlu, E. and Bale, K. (2001). The histopathological effects of thiodan on the liver and gut of mosquitofish, Gambmia 

affmis. J. Environ. Sci. Health B, 36(1), pp 75-85.  

Das, S. and Gupta, A. (2009) Biometrics and growth features of Esomus danricus (Hamilton-Buchanan), from Barak Valley, South 

Assam. J. Inland Fish. Soc. India, 41 (1), pp. 81-83. 

Das, B. and Mukherjee, S. (2000). A histopathological study of carp (Labeo rohita) exposed to hexachlorocyclohexane. Vet. Arhiv, 

70(4), pp. 169-180.   

Desai, A.K. Joshi, V.M. and Ambadkar, P.M. (1984). Histological observations on the liver of Tilapia mossambica after exposure to 

motiocrotophos, an organophosphorus insecticide. Toxicol. Lett., 21 (3), pp. 325-331.   

Dezfuli, B. Simoni, E. Giari, L. and Manera, M. (2006). Effects of experimental terbuthyjazine exposure on the cells of Dicentrarchus 

labrax (L). Chemosphere, 64(10), pp. 1684-1694. 

De Guise, S. Maratea, J. and Perkins, C. (2004). Malathion immunotoxicity in the American Lobster (Homarus americanus) upon 

experimental exposure. Aquatic Toxicol., 66(4), pp. 419–425. 

EPA (Environmental Protection Agency) (2000). Malathion: environmental fate and effects. Available from 

http://www.epa.gov/pesticides/op/malathion.htm (accessed 15 May 2002). 

Erkmen, B, Caliskan, M. and Yerli, S. (2000). Histopathological effects of cyphenothrin on the gills of Lebistes reticulates. Vet. Hum. 

Toxicol., 42(1), pp. 5-7.  

Hanna, M.  Shaheed, I. and Elias, N. (2005). A contribution on chromium and lead toxicity in cultured Oreochromis 

niloticus. Egyptian Journal of Aquatic Biology and Fish, 9(1), pp. 177–209. 

Hoffman, R.S. Capel, P.D. and Larson, S.J. (2000). Comparison of pesticides in eight U.S. urban streams. Environ. Toxicol. Chem., 19 

(9), pp. 249–2258. 

Hoque, M. M. Miraja, M. J. A. and Maih, M. S. (1993). Toxicity of diazinon and sumithion to Puntuis genionotus, Bangladesh Journal 

of Transactions Development, 6 (1), pp. 19–26. 

Larson, S.J. Gilliom, R.J. and Capel, P.D. (1999). Pesticides in streams of the United States: initial results from the national water-

quality assessment program. Water-resources investigations report. US Geological Survey. Washington, DC. 

Lovely, F. (1998). Toxicity of three commonly used organophosphate insecticides to Thai Sharputi (Barbodes gonionotus) and African 

catfish (Clarias gariepinus) fry, M.S. thesis, Department of Fisheries Biology and Genetics, Bangladesh Agricultural University, 

Mymensingh, Bangladesh. 

Mandal, P.K., and Kulshrestha, A.K., 1980. Histopathological changes induced by the sub lethal sumithion in Clarias batrachus 

(Linn.). Indian J. Exp. Biol. 18 (5), pp. 547–552. 

Mohan, M. (2000). Malathion induced changes in the ovary of freshwater fish, Glossogobius giuris (Ham). Poll.Res., 19 (1), pp. 45-

47. 

Mohan, M. (2003). A composite approach for evaluation of the effect of Malathion on Gobiid fish Glossogobius giuris (Ham.). In A. 

Kumar (Ed.), Aquatic Environment and Toxicology, pp. 399-410, Daya publishing House, Delhi. 

Sahai, S. (1987). Toxicological effects of some pesticides on the ovaries of Punctius ticto (Teleostei). Proc. VIII A.E.B SES and 

Symp., pp. 53-54. 

Sakr, S. A. (1993). Surface ultrastructure of intestinal mucosa of Tilapia nilotica exposed to diazinon. J. Egypt. Ger. Soc. ZooL, 12 

(C), pp. 135-152. 

Savolainen, K. (2001). Understanding the toxic action of organophosphates, Handbook of Pesticide Toxicology, II Ed, pp. 1013–1043, 

Academic Press, USA,  

Velmurugan, B. Selvanayagam, M. Cengiz, E. and Unlu, E. (2007). The effects of fenvalerate on different tissues of freshwater fish 

Cirrhinus mrigala. L Environ. Sci. Health B., 42(2), pp. 157-163.  

Walsh, A.H. and Ribellin, W.E. (1975). The pathology of pesticide. In W.R. Rebellin and G.Migaki, (eds.), Pathology of fishes, pp. 

515-537. University of Wisconsin press, Madison. 

Wijeyaratne, W. M and Pathiratne, A. (2006). Acetylcholinesterase inhibition  and gill lesion in Rosbora caverii, an indigenous fish 

inhabiting rice field associated water bodies in Srilanka. Ecotoxicol., 15(7),pp. 609-619. 

Yildirim, M. Benli, A. Selvi, M. Ozkul, A. Erkoc, F. and Kocak, O. (2006). Acute toxicity, behavioral changes and histopathological 

effects of deltamethrin on tissues (gills, liver, brain, spleen, kidney, muscle, skin) of Nile tilapia (O. nihticus L.) fingerlings. Environ. 

ToxicoL, 21(6), pp. 614-620.  

 

 

 

 


