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ABSTRACT
Puntius ticto, a fresh water fish exposed to lethal [5.012ppm] and sublethal concentrations [2.506 and 1.253ppm] of
Dimethoate for 96 hrs and 60 days respectively. After exposure period Histopathological changes in the intestine of
Puntius ticto were assessed. Acute exposure resulted in to cloudy swelling and granular cytoplasm in mucosal cells,
broken serosa, bulging and hypertrophic condition was noticed in columnar epithelial cells which secretes excess
amount of mucus. Necrotic and bulging conditions were also observed at the tip of villi which lead to rupture of villi.
Chronic exposure results in broken serosa, vacuolated submucosal layer, vacuolated longitudinal and circular layer,
mucosal layer completely damaged, vacuolated villi and columnar cells were completely collapsed to higher
concentration. The severity of damage in the intestine was found to be dose and time dependent.
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INTRODUCTION
With rapid industrialization and increase in human population, the pollution of water bodies has become a universal
phenomenon in the present day world (Bela and Prasad 2008). The important sources of water pollution are industrial
effluent, domestic sewage, drainage and pesticides, which pollute the river and major sources (Maruthanayagam and
Sharmila, 2004). Pesticides and related chemicals destroy the delicate species that characterizes a functioning
ecosystem ( Khan and Francis,2005). Pesticides are not highly selective but are generally toxic to many macrophytes,
non-target organisms such as fish (Ayoola,2008 Franklin et.al.,2010) Fish is good indicator of aquatic contamination
because its biochemical stress responses are quite similar to those found in mammals (Mishra and Shukla, 2003).
Histopathological biomarkers are closely related to other biomarkers of stress since many pollutants have to undergo
metabolic activation in order to be able to provoke cellular change in the affected organism. For example, the
mechanism of action of several xenobiotics could initiate the formation of a specific enzyme that causes changes in
metabolism, further leading to cellular intoxication and death, at a cellular level, whereas this manifests as necrosis, i. e.
histopathological biomarker on a tissue level. (Velkova-Jordanoska, 2002; Roganovic-Zafirova et. al., 2003).
Organophosphorus (OP) pesticides are finding increasing use in recent years since they are biodegradable and therefore
persist in the environment only for a short time. Because of their low persistence, repeated applications of these
pesticides are being practiced for the control of pests in agricultural fields and thereby large quantities find their way
into water bodies (Jyothi and Narayan, 1999). These pesticides enter into the body of aquatic fauna by means of gills,
oral membrane, and gastrointestinal mucosa & from general body surface. These are deposited in the tissues and
produces toxic effects. Therefore it is necessary to study in detail on the histopathological alterations in different organs
of fishes and thoroughly investigate them in order to assess the extent of damage.
The previous histopathological studies of fish exposed to pollutants revealed that fish organs are efficient indicators of
water quality (Cardoso et.al., 1996 & Cengiz et.al., 2001). Many investigators have reported the histopathological
changes in the intestine of different fish species exposed to pesticides (Kamble, 1983; Srivastava et al 2004; Bhatnagar
et.al., 2007 and Banee et.al., 2013). However there has been little information on the histopathological impact of
dimethoate on intestine of Puntius ticto. Therefore, the present investigation was undertaken with a view to study in
detail about histopathological changes in the intestine of Puntius ticto, to dimethoate toxicity.
MATERIAL AND METHODS
The freshwater fish P. ticto were selected from the freshwater sources around Aurangabad city. They were acclimatized
in aged, dechlorinated and well aerated water for two weeks in the laboratory. During acclimatization they were fed on
alternate days with pieces of live earthworms. The LC50 values are determined by following the guidelines given by
committee of toxicity tests with aquatic organism (Annon, 1975) and probit analysis method (Finney, 1971). The
acclimated fish were exposed to lethal concentration (5.012 ppm) for 96 hrs and sublethal concentrations (2.506ppm &
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1.253ppm) for 60 days. Simultaneously a control group of healthy fishes were maintained under identical conditions.
The 20 healthy fishes showing normal activity were exposed for chronic study. After commencement of exposure
period fishes were killed by decapitation and intestine is removed and fixed in Bouins fluid for 24hrs and processed
according to standard procedure of routine microtechnique. For staining double stain method was followed by using
Haematoxylin and Eosin and mounting was done in DPX.
RESULTS
The normal histological structure of intestine wall of Puntius ticto was composed of four layers viz, mucosa,
submucosa, muscularis and serosa (Fif.1). The mucosa was thrown into prominent finger like projections forming villi.
The mucosa was composed of columnar epithelium consisting of absorptive and mucous secreting cells or goblet cells.
The submucosa, made up of loose connective tissue, was vascular and extended into the villi as lamina propria which
formed the core of the villi. The muscularis was formed of the inner circular and the outer longitudinal layer of smooth
muscle fibers. Serosa formed the outermost thin layer of flattened epithelial cells. Marked degenerative changes were
observed in intestine of Puntius ticto under dimethoate toxicity stress. Acute exposure resulted in to cloudy swelling
and granular cytoplasm in mucous cells, broken serosa, bulging and hypertrophic condition was noticed in columnar
epithelial cells which secrete excess amount of mucous. Necrotic and bulging conditions were also observed at the tip
of villi which lead to rupture of villi. The necrotic condition was found by dark staining and some spaces were formed
in submucosal layers. (Fig.2)
Chronic or long term exposure shows broken serosa, vacuolated submucosal layer, vacuolated longitudinal and circular
layer, mucosal layer completely damaged; vacuolated villi and columnar cells were completely collapsed to higher
concentration (2.506 ppm) (Fig.3). The lower concentration (1.253 ppm) of dimethoate results in to broken serosa, less
damage of longitudinal and circular muscles, vacuolated and less damaged submucosal layer, less damage in the
epithelial cells of mucosal layer and villi was observed. So the above changes showed that the severity of damage is
dependent upon the dose of concentration. (Fig.4).

Fig.1: T.S. of intestine of Puntius ticto (Control):
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Fig.2: T.S. of intestine of Puntius ticto after 5.012 ppm exposure to dimethoate:
Haematoxylin/Eosin 100X
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Fig.3: T.S. of intestine of Puntius ticto after 2.506 ppm exposure to dimethoate:
Haematoxylin/Eosin 100X
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Fig.4: T.S. of intestine of Puntius ticto after 1.253 ppm exposure to dimethoate:
Haematoxylin/Eosin 100X
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DISCUSSION
Mathur (1979) reported that fishes which died due to pesticide toxicity showed pathological changes; these changes
were present in the liver, kidney and intestine of Guppies and Brown trout exposed to sublethal concentration of DDT.
Mathur et al (1981) studied the pathological alterations in the liver and intestine of Rana cyanoflictis in aldrin toxicity
and found pyknotic nuclei, cytoplasmic vacuolations and cell necrosis. Takashi (1982) reported that pesticides
treatment induced several abnormalities in the tissues; ulceration of the gastric mucosa, lack of appetite, reduction in
growth and reproduction. Crespo et al. (1986) studied intoxication due to dietary cadmium and lead and observed
increased goblet cells and enlarged apical pits and suggested that heavy metal exposure triggers mucous cell activity
and production of mucous as a protective measure from the irritating agents.
Degenerative changes and rupture in tip of villi, loss of structural integrity of mucosal folds and degeneration &
necrosis of submucosa in the intestine of Channa punctatus after the exposure to carbofuran are reported by Krishna
Gopal and Ram (1994). Necrosis, degeneration, and accumulation of lymphocyte in lamina propia were observed in the
intestine of mosquito fish, Gambusia affinis, exposed to thiodan and deltamethrin (Cengiz et al., 2001; Cengiz and
Unlu, 2006). Srivastava et. al., (2004) studied toxicological effects of malachite green on fishes and found
histopathological changes in intestine. These changes includes necrosis, desquamation and degeneration of epithelial
cell lining, cytolysis and increase in goblet cell population, rupture of tip of intestinal villi, breakage of mucosal folds,
necrosis and disorganization of muscularis and serosa . Destruction of columnar epithelium, submucosa fused with
muscles and serosa was found in broken condition after 10 days exposure to malathion (Kasotiya, 2004). Sabae and Ali
(2004) reported epithelial degeneration, inflammatory cells infiltration in the submucosa as well as submucosal edema
in the intestine of tilapia fish exposed to carbofuran. Al-Mansoori (2006) reported shortening villi, enlarged goblet cell ,
degeneration in mucosa, submucosa and muscularis, damage in mucosa, inflammation response with mucosa and
submucosa, shortening villi with degeneration at tip of villi in the intestine of Carassius carassius (L) under cadmium
(0.5 ppm) toxicity stress. Bhatnagar et.al., (2007) studied fluoride induced histopathological changes in the intestine of
freshwater fish Labeo rohita and observed degenerative changes in the mucosal lining and villi of the intestine. The
villi tend to become flattened and sloughing off of the mucosal lining. Hypertrophy of epithelial cells, swelling or
oedema of lamina propria, and fusion of villi due to excessive hypertrophies, ultimately leading to rupture of villi at tip,
are also evident.
Fatma (2009) studied histopathological changes in Tilapia zilli and Solea vulgaris and reported degenerative and
necrotic changes in the intestinal mucosa and submucosa with necrotized cells aggregated in the intestinal lumen,
hemorrhage in the submucosa and aggregations of inflammatory cells in the mucosa and submucosa with edema
between them. Dilation in blood vessels of serosa and atrophy in the muscularis and Submucosa are noticed. Shawkat
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et. al., (2010) reported damage of the mucosal epithelium, detachment of epithelium from the basal layer, especially at
the tips of the villi, vacuolation in the epithelium, hypertrophy and degeneration of the mucosal epithelial cells in the
intestine of Clarius batrachus under metal stress. Similar results were observed during present study and same findings
are observed by Virk et. al., (1987), Pandey et.al, (1994), Begum et. al., (2001).
Mohanta et. al., (2010) reported, degeneration of columnar epithelium, necrosis at the tips of the villi and distortion of
basement membrane and goblet cells in the intestine of Channa punctatus treated with tannery effluents. Ghanbahadur
and Ghanbahadur (2012) reported destruction of mucosa and particularly of columnar epithelial cells has been
prominent besides the granular degeneration, vacuolization and necrosis in intestine of R. daniconius exposed acutely
and chronically to endosulfan. Shete and Patwari (2012) studied acute toxicity of CuSO 4 in the freshwater fish
Macrones cavasius and reported histopathological changes in the intestine. These changes are epithelial cells and
intestinal glands were enlarged; broken villi, Vacuolation at absorptive edges, cloudy swelling and damage of mucosal
folds at some places. Satyanarayan et.al., (2012) studied histopathological changes in the intestine of Cyprinus carpio
under aldrin, dieldrin, BHC and DOT toxicity stress. They reported that DOT exposed intestine showed more flattening
of intestinal folds followed by dieldrin and aldrin. In 30 days exposure of aldrin dieldrin resulted in completely
flattened intestinal folds, reducing the surface area and necrosis. In case of BHC vacuolation and acute necrosis was
observed. Banaee et. al., (2013) observed atrophy and necrosis of mucosal cell, exfoliate of mucosal epithelium,
lymphocyte infiltration to lamina propria, reduction in the elastic properties and capillary bleeding in intestine tissue of
fish exposed to diazinon .
ACKNOWLEDGEMENT
I am thankful to the Head, Department of Zoology, Dr. Babasaheb Ambedkar Marathwada University who allowed me
all necessary facilities to do my work. Thanks are also due to Principal, Dr. R. R. Kumbhar for their constant
encouragement and appreciation.
REFRENCES
Al-Mansoori A.F. (2006). Histological changes induced by cadmium ion in the Gills, Liver and Intestine of juvenile
Carassius carassius (L.). Basrah J. Sci. (B) 24(1):32-46.
Annon (1975). Recommendations of the committee on methods for toxicity tests with fish,macro-invertebrates and
amphibians. EPA, Oregon p 61.
Ayoola, S.O and Ajani E.K. (2008). Histopathological effects of Cypermethrin on Juvenile African Catfish (Clarias
gariepinus).World J. Biol. Res. 1:1-14.
Banaee M., Davoodi M.H. and Zoheiri F. (2013). Histopathological changes induced by paraquat on some tissues of
gourami fish (Trichogaster trichopterus). Open Veterinary J. 3(1):36-42.
Begum S. A., Khanam F. and Hoque B. (2001). Effects of chromium on histological structures of different organs of
Clarias gariepinus (Burchel). The Chittagong Univ. J. Sci. 25(1): 1-10.
Bela Z. and R. Prasad (2008). Impact of pollution on fresh and marine water resources. J. Poll. Res. 273:461-466.
Bhatnagar,Chhaya, Maheep Bhatnagar and Bhag Chand Regar(2007). Fluoride-induced histopathology of gill,
kidney, and intestine of teleost fish, Labeo rohita. Res. Report Fluoride. 40(1)55–61.
Cardoso E.L., Chiarini-Garcia H., Ferreira R.M.A. and Poli C.R. (1996). Morphological changes in the gills of
Lophiosilurus alexandri exposed to un-ionized ammonia. J. Fish. Biol. 49: 775-787.
Cengiz E. I. and Unlu E. (2006). Sub-lethal effects of commercial deltamethrin on the structure of the gill, liver and
gut tissues of mosquitofish, Gambusia affinis: A microscopic study. Environ. Toxicol. Pharmacol. 21:246–253.
Cengiz E. I., Unlu E. and Balci K. (2001). The histopathological effects of Thiodan® on the liver and gut of
mosquitofish, Gambusia affinis. J. Environ. Sci. Health B. 36 (1): 75–85.
Crespo S., Nonnotte G., Colin D. A., Leray C., Nonnotte L. and Aubree A. (1986). Morphological and functional
alterations induced in trout intestine by dietary cadmium and lead. J. Fish. Biol. 28(1): 69-80.
Fatma A.S. Mohamed (2009). Histopathological Studies on Tilapia zillii and Solea vulgaris from Lake Qarun, Egypt
World J. Fish Marine Sci. 1 (1): 29-39.
Finney D.J. (1971). Probit Analysis, Cambridge University Press, 3 rd Edition, pp. 50-80.
Ghanbahadur Ashwini and Girish Ghanbahadur (2012). Histopathological effect of organochloride Endosulphan
on intestine and stomach of larvivorous fish Rasbora daniconius. DAV Int. J. Sci.1 (2): 126-127.
Jyothi B. and Narayan G. (1999). Certain pesticideinduced carbohydrate metabolic disorders in the serum of
freshwater fish Clarias batrachus (Linn.). Food. Chem. Toxicol. 37:417-421.

Volume 2, Issue 2 (2013)

ISSN: 2319–474X (p); 2319–4758 (e)

© 2013 DAMA International. All rights reserved.

21

www.sciencejournal.in
Kamble S. B. (1983). Effect of pesticide on fresh water fish Lepidocephalichthys thermalis (C&V) from Marathwada
region. Ph.D. thesis, Dr. Babasaheb Ambedkar Marathwada University, Aurangabad.
Kasotiya S. (2004). Effects of malathion on the intestine of Channa gachua (Ham.). Ind. J. Environ, & Ecoplan. 8 (3):
723 - 726.
Khan M.Z. and C.P.L. Francis (2005). Adverse effects of pesticides and related chemicals on enzyme and hormone
system of fish, amphibians and reptiles. Proc. Pakistan AcMad. Z Sahceie. 42:15-323.
Krishna Gopal and Ram M. D. (1994). Carbofuran induced histopathological changes in certain tissues of freshwater
fish Channa punctatus (Bioch). Proc. Acad. Environ. Biol. 3 (1): 43 – 47.
Maruthanayagam C. and G. Sharmila (2004). Haemato-biochemical variations induced by the pesticide,
Monocrotophos in Cyprinus carpio during the exposure and recovery periods. Nat. Environ. Poll. Tech. 3:491-494.
Mathur D. S., Agrawai H. P. and Rane D. O. (1981). Histopathological changes in liver and intestine of Rana
cyanojlictis Citiinn) induced by aldrin. J. Environ. Biol. 1-2(2): 105-107.
Mathur D.S. (1979). Histopathological changes in the liver of fishes resulting from exposure to certain insecticides.
Toxicol. 17 (1): 118-125.
Mishra, R.; Shukla, S. P. (2003). Endosulfan effects on muscle malate dehydrogenase of the freshwater catfish Claria
batrachus. Ecotox. Environ. Safe. 56:425-433.
Mohanta M.K., Salam M.A., Saha A.K., Hasan A. and Roy A.K. (2010). Effects of Tannery Effluents on Survival
and Histopathological Changes in Different Organs of Channa punctatus. Asian J. Exp. Biol. Sci. 1 (2): 294 – 302.
Pandey, B. N., Mohammed M. P. and George K.C. (1994). Histopathological alterations in liver and intestine of Liza
parsia (Hamilton-Buchanon) in response to mercuric toxicity. J. Adv. Zool. 15: 18-24.
Roganovic-Zafirova, D., Jordanova, M., Panov, S. and Velkova-Jordanoska, L., (2003). Hepatic capillariasis in the
Mediterranean barbell (Barbus meridionalis petenyi Heck.) from Lake Ohrid. Folia Veterinaria. 47(1): 35–37.
Sabae, S. and M. Ali, (2004). Distribution of nitrogen cycle bacteria in relation to physicochemical conditions of a
closed saline lake (Lake Qarun, Egypt). J. Egypt. Acad. Soc. Environ. Develop. 5: 145-167.
Satyanarayan Shanta, J. P. Kotangale Ahana Satyanarayan, Sanyogita Verma (2012). Histopathological changes
due to some chlorinated hydrocarbon pesticides in the tissues to Cyprinus carpio. IOSR J. Pharmacy. 2(6): 60-66.
Shawkat Ara Begum, Qamar Banu and Baharul Hoque (2010). Histopathology of the Intestine of Clarias
batrachus L. under heavy metal stress. Chittagong Univ. J. B. Sci. 5(1 &2):45-53.
Shete P. S. and Patwari J. M. (2012). Acute toxicity of CuSO4 in the frshwater fish : Histopathology of the
Intestine. Trends Fisheries Res.1(1): 22-23.
Srivastava Shivaji , Ranjana Sinha D. Roy (2004). Toxicological effects of malachite green Aquatic Toxicology 66
319–329
Takashi Hibiva (1982). An atlas of fish histology: Normal and pathological features. Gustave Fischer Verlag,
Stuttgart, New York. pp. 74-85.
Velkova-Jordanoska L. (2002). Histopatological and molecular-diagnostical study of the hepatic capillary in black
barbel (Barbus meridionalis petenyi Heck.) in Lake Ohrid. MSc Thesis, Univ. St. Cyril and Methodius, Skopje, R.
Macedonia (in Macedonian).
Virk S., Kaur K. and Kaur S. (1987). Histopathological and biochemical changes induced by endrin and carbaryl in
the stomach, intestine and liver of Mystus tengara. Indian J. Ecol. 14 (1): 14-20.

Volume 2, Issue 2 (2013)

ISSN: 2319–474X (p); 2319–4758 (e)

© 2013 DAMA International. All rights reserved.

22

