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Studying the toxicity of biopesticidal plant Pongamia pinnata aqueous leaf
extract to common carp — Cyprinus carpio. 96 hr Lc50 value was 1300 ppm.
The fishes were exposed to sub lethal concentration i.e., 1/4" of Lc 50 value
i.e., 350 ppm for a period of one week. After the completion of 24 hrs and 7
days the gill and intestine were dissected out, processed and sectioned at
4um and stained with H & E stain. The slides were then observed under 40x
magnification. The exposed gill showed histopathological changes such as
distorted, shortened, twisted and curled secondary gill lamellae with some
Vacuolation. The exposed intestine showed pathological changes such as
Vacuolation of villi epithelium, lesions, rupture of epithelium and
degeneration of villi epithelium. The pathological changes were more severe

at 7days exposure in both gill and intestine.

Copy Right, 1JAR, 2015, All rights reserved

INTRODUCTION

The continuous and indiscriminate use of synthetic pesticides for vector control in lakes, ponds and aquaculture
farms has created the problem of acute and chronic toxicity to environment (Shafer; et al., 2005; Singh et., al.,
2009). The synthetic pesticides due to their long-term persistence in water and fish body adversely affect the quality
of fish and their status (Cullen and Connell, 1992; Waliszewski et.al, 1999). The aquatic ecosystem as a great part of
the natural environment is also faced with the threat of a shrinkage genetic base and biodiversity due to
indiscriminate use of pesticides (Omitoyin et al., 2006). To solve the problems, studies are being carried out on the
feasibility of using biopesticides or plant extracts. Plants are virtually inexhaustible source of structurally diverse
biologically active substances (Istvan, 2000).

Pongamia pinnata (Merr) has also been called Derris indica; Pongamia glabra; Millettia pinnata and belong to
family: Leguminosae (ICFRE). It is one of the few nitrogen fixing trees and produce seeds containing 30-40% oil. It
is often planted as an ornamental and shade tree. The species is commonly called as pongam; karanga or a derivation
of these names. The plant contains some insecticidal properties (Anon, 1994).

Fishes are largely being used for the assessment of the quality of aquatic environment and
as such can serve as bioindicators of environmental pollution (Lopes et. al., 2001; Whitefield & Elliott, 2002 &
Dautremepuits et. al., 2004). The common carp, Cyprinus carpio (Linn.) is the most extensively transplanted species
of fish in the world, thus supplying essential sources of protein for the human food consumption. The fish is very
much preferred for cultivation in ponds because of its excellent growth rate, omnivorous habit, breeding in confined
water, hardy nature and easy adaptability to artificial feeds. The possibility of rearing carp in flooded rice fields has
been contemplated for many years, superior rice fields were obtained from field in which carp was reared.

The present study involves the effect of Pongamiapinnata plant aqueous leaf extract on
histological changes in gill and intestine of the common carp Cyprinus carpio.
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Materials and methods:
Fish:The common carp; Cyprinuscarpio ranging in length from 10+ 0.5cm and 8+ 0.25grams in weight were
collected from kolsagar reservoir; Mahaboobnagar; Telangana; India. The fishes were stocked in 500 litre tank
having dechlorinated tap water and were acclimatised for 15 days. The fishes were fed twice daily with
commercially available pellets. The water was renewed after 24 hrs daily.
Preparation of aqueous leaf extract:Mature leaves of plant Pongamia pinnata (Merr.), Family: Leguminosae,
were collected from Osmania University campus, Hyderabad, Telangana, India. The leaves were thoroughly washed
and dried in shade for 10 days and then pulverised to fine powder in an electric blender. 5% of aqueous leaf extract
was prepared by dissolving 50 grams of powdered leaves in 1 lit of distilled water and kept at room temperature for
24 hrs. After 24 hrs the mixture was filtered and the extract was used immediately used in the experiment.
Determination of 96hr Lc50 and sub-lethal toxicity testing:The fishes were divided in 11 groups; each group
having 10 fishes in glass aquaria having 15 litres of dechlorinated tap water. 24hrs before the commencement of
Lc50 testing the fishes were stopped feeding. The concentration of Pongamia pinnata aqueous leaf extract in the
aquaria was 800 ppm, 900 ppm, 1000 ppm, 1100 ppm, 1200 ppm, 1300 ppm, 1400 ppm, 1500 ppm, 1600 ppm and
1700 ppm respectively and the 11" group served as the control. The aquaria were observed for 96 hrs to see the
Lc50 value. Throughout the 96 hr Lc50 testing the fishes were observed for clinical signs like skin pigmentation,
swimming pattern, response to stimuli and mortality. The 96 hr Lc50 value was recorded and tested by probit
analysis as described by Finney (1971).

1/4™ of the 96hr Lc50 value was taken as sub lethal concentration i.e., 350 ppm. 10
fishes were exposed to the sub lethal concentration for a period of one week. Throughout the exposure period the
fishes were fed twice daily with commercial pellets and the water was renewed after 24 hrs. One group of fishes did
not receive any concentration and it served as the control group. After the completion of 24 hrs and 7 days the fishes
from both the exposed and control group were dissected and the gill and intestine were carefully removed and
washed in 0.9% saline and fixed in 10% formalin for 24 hrs. The tissues were then dehydrated in graded series of
ethanol, embedded in paraffin and sectioned at 4um and stained with H & E stain. The slides were observed under
light microscope at 40x magnification and were then photographed with Olympus digital camera attached to the
microscope.

Results:

The 96 hrs 1c50 value was 1300ppm and 1/4™ of 96 hr LC50 value has been taken as sub lethal concentration i.e.,
350ppm. 10 fishes were exposed to the sub lethal concentration for a period of 7 days and at the end of 24hrs and 7
days the gill and intestine from both control and exposed group were dissected and examined at 40x magnification
using H & E stain.

Sl. No. Concentration of aqueous leaf | Number of  fishes | Number of fishes dead
extract in ppm exposed after 96 hrs

1. 0 10 0

2. 800 10 0

3. 900 10 0

4. 1000 10 1

5. 1100 10 3

6. 1200 10 4

7. 1300 10 5

8. 1400 10 6

9. 1500 10 8

10. 1600 10 10

11. 1700 10 10

GILL:
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Fig: 3, Gill of fish exposed to
P.pinnata aqueous leaf extract
for 7 days, 40x, H & E

Fig: 2, Gill of the fish exposed to
P.pinnata aqueous leaf extract
for 24 hrs, 40x, H & E

The gill of the control fish shows the following structure (fig: 1). below operculum are present four branchial arches.
Each branchial arch consists of two hemibranchs consisting of two rows of tapered and flattened gill filaments. On
upper and lower surfaces of each gill filament are a series of flattened leaf like structures, each called as secondary
gill lamellae, which form the respiratory surface. Epithelial wall of each secondary gill lamellae is held apart and
supported by pillar cells. The gill exposed to the Pongamia pinnata aqueous leaf extract for 24hrs (fig: 2) showed
the following pathological changes such as distorted and shortened secondary gill lamellae, twisted and curled
secondary gill lamellae, cells of the secondary gill lamellae showed Vacuolation to some extent. The gill exposed to
the Pongamia pinnata aqueous leaf extract for 7 days (fig: 3) showed the following alterations very narrow and
elongated secondary gill lamellae, slight bending of the tips of the secondary gill lamellae, curling of secondary gill
lamellae, Vacuolation of cells of secondary gill lamellae, slight rupture of respiratory epithelium, the cell mass
between secondary gill lamellae became massive to such an extent that interlamellar spaces were completely
occluded giving the gill filament compact appearance.

Intestine: The intestine of the control fish showed the following structure (fig: 4) serosa-outermost covering
consisting of a single layer of epithelial cells, subserosa- smooth muscle fibres arranged in definite pattern the outer
being longitudinal and inner circular, submucosa-consists of connective tissue fibres, nerves and blood vessels,
muscularis mucosa-with two layers of muscles i.e., outer longitudinal and inner circular, gastric mucosa-epithelial
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coat forming inner layer formed of columnar prismatic cells with basically located nuclei. The entire mucosa is
folded into number of finger like process called villi. The intestine of the fish exposed to Pongamia pinnata aqueous
leaf extract for 24 hrs (fig: 5) showed the changes such as inflammation at the base of the villi, vacuolation of cells
of villi epithelium and compaction of the villi. The intestine of the fish exposed to Pongamia pinnata aqueous leaf
extract for 7 days(fig: 6) showed the changes such as lesions in the villi, rupture of villi epithelium, massive
he villi and degeneration of villi epithelium.

R e

Fig: 6, Intestine of fish exposed
to P.pinnata Aqueous leaf extract
for & days, 40x, H 7 E

Fig: 4, Intestine of control fish,
40x, H & E

Fig: 5, Intestine of fish exposed
to P.pinnata aqueous leaf extract
for 24hrs, 40x, H & E

Discussions:

The purpose of the study was to evaluate the histopathological damages induced by sub lethal concentration of
Pongamia pinnata aqueous leaf extract in the gill and intestine of common carp, Cyprinus carpio. Individuals in the
control group did not display any histopathological changes in any of the examined tissues.

Fish gills have many important functions including exchange of gases, transport of many
mono and divalent ions, excretion of waste nitrogen, uptake and excretion of various xenobiotics (Zayed &
Mohamed 2004: Evans et al.,2005). Damage to gill tissue may interfere with gas exchange performance of gill and
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cause respiratory disorders, ion-regulation and osmoregulation dysfunction and inefficacy of the excretion of waste
nitrogen metabolite in exposed fish (Nero et al., 2006; Cengiz and Unlu, 2006; Velmurugan et al., 2007). The
damage to the gill observed in the present study such as vacuolation of cells of secondary gill lamellae, bending and
curling of tips of the secondary gill lamellae were also observed after exposure of mosquitofish (Gambusia affinis)
to deltamethrin (Cengiz and Unlu, 2006), yellow perch and (Perca flavescens), goldfish (Carassius auratus) to oil
sands (Nero et al., 2006), yellow perch (Perca flavescens) to naphthenic acid (Nero et al., 2006), carp (Cyprinus
carpio) to deltamethrin (Cengiz, 2006), and rainbow trout (Oncorhynchus mykiss) to maneb and carbaryl (Boran et
al., 2010) and gourami (Trichogaster trichopterus) to paraquat (Banaee et al., 2013).

Intestine plays a very important role in absorption of nutrients by the villi epithelium. In the
present study the intestine showed the changes such as leisions and rupture of the villi epithelium, infiltration of
inflammatory cells throughout the villi, such pathological alterations were seen in the intestine of many other fish
species exposed to different kind of pollutants and pesticides.Necrosis, degeneration, and accumulation of
lymphocyte in lamina propria were observed in the intestine of mosquitofish, Gambusia affinis, exposed to Thiodan
and deltamethrin (Cengiz et al., 2001; Cengiz and Unlu, 2006) and Cirrhinus mrigala treated with
lambdacyhalothrin (Velmurugan et al., 2007). This result is similar to the observations by Glover et al. (2007) in
Atlantic salmon (Salmo salar) to dietary endosulfan exposure.Suchismita and Abhik Gupta(2013)have also observed
similar pathological lesions in the intestine of Malathion treated Esomus danricus.

Conclusion:

The present study shows that Pongamia pinnata aqueous leaf extract is toxic to Cyprinus carpio and affects the
structure and function of respiratory system and intestine at sub-lethal concentrations causing considerable
deterioration of fish health. Therefore it is concluded that the use of Pongamia pinnata aqueous leaf extracts can be
used as a biological control in eradicating predators and unwanted organisms in the pond by the farmer instead of
using agrochemicals and also because of its toxicity its usage should be monitored well.
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