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ABSTRACT

The study examined the toxic effect of root extract of Balanitesaegyptiacaon fresh water fish Catlacatla. The
corresponding effect of this plant extract on health status of the Catlacatla were similarly studied using their
histopathological profiles.The experiment is carried out at the research laboratory of ]. D.
PatilSanglutkarmahavidyalaya, Daryapur Dist. Amravati (M.S.). Fish were acclimatized for one week and fed
twice daily at the rate of 2% body weight. Water in tank was replenished daily. Total of 10 fish of Cat/aCatla
were exposed to concentration of 09.00 mg/113.00 mg/113.00 mg/1 root extract of Balanitesaegyptiaca set up in
three replicates. Histology of liver showed variations in distortion and damages to the tissue; with observed
severity increasing with increase in extract concentrations. This study suggested that the 96-h LCso of
Balanitesaegyptiaca could be greater than 5 g L. The study concluded that caution must be taken in the
disposal of this plant in water bodies as extended exposure time and at higher concentrations could pose

adverse effect on the fish Catlacat/a.
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I. INTRODUCTION

The purpose of the acute-lethal toxicity is to determine lethal toxic effect of a toxicant within a short duration
of usually 96 hours or 4 days on a particular tested organism. The acute-lethal toxicity test with fish species is
to help in the assessment of possible risk to similar species in natural environments, as an aid in determination
of possible water quality criteria for regulatory purposes, and for use in correlation with acute testing of other
species for comparative purposes (USEPA, 2000). Acute-lethal toxicity test can be done in the laboratory using
static, semi-static and renewable methods as the case may be. In modern toxicology, it is usually advisable for
the toxicologist to use the renewable method whereby test solutions are renewed at 48 hours in a 96-hour
acute-lethal toxicity test (Adesina, 2008).Test organisms to be used for acute toxicity test must be ecologically
important, occupy trophic position leading to humans or other important species, and have adequate
background biology, be widely distributed, be genetically stable, have its early stages (larvae, fry, and juveniles)
available throughout the year and be sensitive (Ernest Hodgson, 2004). Cat/acat/a(Hamilton) is one of the major

fresh water carps native to India, Bangladesh, Myanmar, Nepal, and Pakistan and introduced in many other
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countries as exotic species. Because of its high nutritive value, it is a highly priced food fish and of great
demand in the market.The Indian major carps Cat/acat/a(Hamilton) was used as the test animal because it is
present in almost all freshwater reservoirs in India and is suitable for toxicity monitoring (Nair, Sherief,
1998).Plant extracts are referred to as botanicals and when poisonous to fish is called piscicides(Burkill,
1985).(Neuwinger, 2004). Barbascos of ethnobotanical origin and their application in capturing fish been
reported from other regions of the world such as India(Tiwari and Singh, 2005). Histological effects of fish
poisons on different organs of fish lead to know about the impact of poisons on the ecosystem. The tissues of
fresh water fishes show various responses when exposed to toxicants.Some information has been reported on

the histological effects of plant piscicidal compounds on fish organs (Olaifaer al, 2008).

II. MATERIAL AND METHOD

Roots of B. aegyptiaca are collected from local area near to the Daryapur. After shade drying the plant material
was grounded into powder using pestle and mortar. One liter of distilled water was mixed with 200 g of
powdered plant material. The mixtures were kept for 2 days in tightly sealed vessels at room temperature and
stirred several times daily with a sterile glass rod. This mixture was filtered through muslin cloth. Further
extraction of the residue was repeated 3-5 times until a clear colorless supernatant extraction liquid was
obtained indicating that no more extraction from the plant material was possible. The extracted liquid was
subjected to water bath evaporation to remove the solvent. The water bath temperature was adjusted to 400° C.
The semi-solid extract produced was kept under a ceiling fan to dry. The extract was weighed and portion of it
used for phytochemical screening while the rest was use for the susceptibility test.

The adult specimens of Catlacatlawere collected from the local market and brought to the laboratory. So for
this experiment, fish are acclimatized in glass aquarium for 10 days.The survived fish are maintained in aerated
condition and are fed regularly with fish food. The water is replaced every week and replaced with
declorinated water. Faecal material and debris, if any, is also removed as and when necessary.

Lethal concentration of 13.00 mg/l was selected for this experiment. Ten fishes were exposed to each
concentration. Along with this, appropriate control was maintained for each test. The mortality did not exceed
5% during the test period in control. Survival and mortality percentage were tabulated after 24, 48, 72 and 96
hrs.

For the lethal toxicity test, the fresh water fishes were divided in two groups as follows.

Group I: - Control group of Catlacatla

Group II: - Fishes Catlacat/lawere exposed to lethal concentration of root water extract.

To determine structural changes in internal tissues such as liverof both control and exposed fishes of lethal

concentration were examined histologically.

III. RESULTS AND DISCUSSION

For lethal concentration at control there are No lesion, no necrosis, no pigments, no malignancy, no
inflammation and cellular degradation seen for the 24hrs, 48hrs, 72hrs, and 96hrs.(Plate-1.1).At 9.00mg/1 lesion,
inflammation occurs on hepatic cell for 24hrs, for 48hrs inflammation and pigments on hepatic cell while for
72hrs necrosis occurs in hepatic cell and inflammation on blood vessels and blood sinusoid and for 96hrs

necrosis occurs on hepatic cell while inflammation on blood vessels and blood sinusoid. (Plate-1.2).At
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11.00mg/1 lesion and inflammation on hepatic cell for 24hrs, for 48hrs lesion, inflammation occurs on hepatic
cell and blood vessels while for 72hrs necrosis occurs in hepatic cell and blood sinusoid and inflammation on
blood vessels and for 96hrs malignancy and necrosis occurs on hepatic cell and necrosis on blood vessels and
blood sinusoid.(Plate-1.3).At 13.00mg/1 lesion occurs on hepatic cell and blood vessels for 24hrs, for 48hrs
lesion, inflammation on hepatic cell and blood vessels while for 72hrs necrosis, malignancy occurs in hepatic
cell and blood sinusoid and for 96hrs necrosis, malignancy and cellular degradation occurs on hepatic cell,
blood vessels and blood sinusoid.(Plate-1.4).

Plate-1.1: Liver (Section) of Catlacat/a exposed to lethal concentration (control) of root water extract of
B.aegyptiaca.

F ™. R

Fig.Liverof Catlacatla (Control).

HC: Hepatic cell, BV: Blood vessels and BS: blood sinusoid. No lesion (L), inflammation (I), pigment (P),
necrosis (N), malignancy (M) and cellular degeneration (C).

Plate-1.2: Liver (Section) of Catlacatla exposed to lethal concentration (9.00 mg/l) of root water extract of
B.aegyptiacashowing lesion (L), inflammation (I), pigment (P) and necrosis (N).

Fig.- 48hrs.

Fig.- 72hrs. Fig.- 96hrs.
Plate-1.3: Liver (Section) of Catlacatla exposed to lethal concentration (11.00 mg/l) of root water extract of
B.aegyptiacashowing lesion (L), inflammation (I), pigment (P), necrosis (N)and malignancy (M).
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Fig.72hrs. Fig.- 96hrs.

Plate-1.4: Liver (Section) of Catlacatla exposed to lethal concentration (13.00 mg/l) of root water extract of
B.aegyptiacashowing lesion (L), inflammation (I), pigment (P), necrosis (N)malignancy (M)and cellular
degeneration (C).

Fig.- 72hrs. Fig.- 96hrs.
The liver of fish exposed lethal concentration for different time exposure (24hrs. 48hrs. 72hrs. and 96hrs.)

showed lesion, inflammation, pigment and necrosis of hepatic cell, blood vessels and blood sinusoid during low
concentration while, increasing concentration for different time exposure showed necrosis, malignancy and

cellular degeneration were seen at later time of exposure(Plate-1.2, 1.2, 1.3, 1.4). Histological biomarkers have
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been largely used in fish to identify and evaluate the toxic effects of pollutants exposure (Oliveira Ribeiro et a/,
2006). The histological examination of the liver of the exposed fish indicated that the liver were the organs
most affected. This observation agrees with the finding of (Ayoola, 2008).In the present investigation,
histological effects of root extracts of Baegyptiaca on Catlacatla indicated lesion, pigments, inflammation,
necrosis, malignancy and cellular degeneration on the liver after exposure. This is agree with (Fafioyeer al,
2004)reported that aqueous and ethanolicextracts of Parkiabiglobosaand
Raphiaviniferaexposedto Clariasgariepinusjuveniles liver showed disorganized hepatic cords, haemosiderosis,
coagulative necrosis andsevere oedema occurred.The liver is considered the most important target organ from a
toxicological point of view because of its role in detoxification, biotransformation and excretion of
xenobiotics(Hassaneinet al, 1999).

IV. CONCLUSION

The present study proves the toxic potential of the plant root extract and shows moderate to severe alterations
in liver tissue which can lead to metabolic changes in the fish. The results of the present study clearly indicated
that piscicides have a direct impact on the structural alterations in Catlacat/a. The plant root extract is known
to impair the metabolic and the physiological activities of the organism and through repeated exposure the
pesticide tends to accumulate in its tissues even at lethal concentration.

The important aspect of this research is, besides the description of the histological effects of the plant root
extract on the liver of Catlacatla, the detection that some of them are significant and appears very inactive
shortly after exposure. One wants to point out that the observed effects are serious if considered that the
concentration of the product used in the tests is considered safe according to a perspective of environmental

safety.
V. ACKNOWLEDGEMENT

The authors thank Dr. R.G. Jadhao sir for technical help. We would also like to thank to all staff member of
Department of Zoology and Botany, ].D. PatilSanglutkarmahavidyalaya, Daryapur Dist. Amravati (M.S.) for B.

aegyptiaca plant collection. Thanks to all local fisherman for collection of Cat/acatla fish.

VI.REFERENCES

[1]. USEPA (2000): Methods for measuring the acute toxicity of effluents to freshwater and marine organisms.
4th ed. Environmental Monitouring and support Laboratory, U.S. Environmental Protection Agency,
Cincinati, Ohio. EPA 600/4-85/013.

[2] . Adesina, B. T. (2008): Toxicity of Moringa oleifera (Lam.) extract to Oreochromisniloticus fingerlings and
juveniles. PhD Thesis, University of Ibadan, Nigeria. 272pp.

[3]. Ernest Hodgson (2004): A textbook of moderntoxicology (3rd ed). John Wiley and Sons. Inc., Hoboken,
New]Jersey. ISBN 0-471-26508-x, pp557.

[4] . Nair J. R. and Sherief P. M. (1998): Acute toxicity of phenol andlong-term effects on food consumption
and growthof juvenile rohuLabeorohita(Ham.) under tropicalconditions. Asian Fish Sci 1998; 10: 179-
187.

International Journal of Scientific Research in Science and Technology (www.ijsrst.com)



Volume 9 - Issue 6 - Published : & 13 October 2021 Page No : 1008-1013

Burkill, HM. (1985): The useful plants of West Tropical Africa Edition 2 Vol. 1 families A-D. Royal
Botanical Gardens.Kew. Pp 1-33.

. Neuwinger, H.D.(2004): Review of plants usedfor poison fishing in tropical Africa. Toxicon.,44: 417-430.

. Tiwari, S., Singh, A., (2005): Possibility of using latex extracts of Nerium indicum plant for control of

predatory fish, Channa punctatus. Asian Fisheries Science. 18: 161-173.

Olaifa, F.E., Hamzat, R.A. and Oyetoyan, O.0O. (2008): Acute toxicity of ethanol extracts of cocoa bean
shell on Sarotherodongalilaeus juveniles. Journal of Fisheries International.3: 56-60.

Oliveira, R., Filipak, C.A. and Neto, Fl (2006): Haematological findings in
neotropicalfishHopliasmalabaricusexposed to subchronic and dietry doses of methylmercury, inorganic

lead, tributyltin chloride. Environmental Research 101, 74-80.

. Ayoola, S.O. (2008): Toxicity of Glyphosate Herbicide on Nile tilapia (Oreochromisniloticus) juvenile.

Afr. ]. Agric. Res. 3(12), 825-834.

. Fafioye, 0O.O., Adebisi, A.A. and Fagade, S.O. (2004): Toxicity of Parkiabiglobosaand

Raphiaviniferaextracts on Clariasgariepinusjuveniles. Afr. J. Biotechnol. 3: 627-630.
Hassanein, H. M., Banhawy, M. A., Soliman, F. M., Abdel-Rehin, S. A., Muller, W. E., and Schroeder,
H.C. (1999):Induction of HSP 70 by the herbicide oxyfluorfen in the Egyptian Nile fish,

Orechromisniloticus. Arch. Environ. Contam.Toxicol. 37: 78-84.

International Journal of Scientific Research in Science and Technology (www.ijsrst.com)



