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Abstract: The effect of different concentrations (0.1% and 1%) of cypermethrin and permethrin were examined on the kidney and
liver of Rana tigrina. After treatment with these pesticides, cholinesterase activity and protein contents were determined, in the kidney and liver. It was observed that protein contents and cholinesterase activities decreased in the treated animals.
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Cypermethrin ve Permethrin’in Rana tigirna’da (Amphibia)
Kolinesteraz›n Etkinli¤ine ve Protein ‹çeri¤ine Etkisi
Özet: Cypermethrin ve permethrinin farkl› deriflimlerinin etkisi (% 0,1 ve % 1) Rana tigirina’n›n böbrek ve karaci¤eri üzerinde
araflt›r›ld›. Bu böcek ilaçlar›n›n uygulanmas›ndan sonra böbrek ve karaci¤erdeki kolinesteraz etkinli¤i ve protein içeri¤i belirlendi.
‹fllemden geçirilen hayvanlarda protein içeri¤inin ve kolinesteraz etkinli¤inin azald›¤› gözlendi.
Anahtar Sözcükler: Tetiklenen etki, cypermethrin, permethrin, Rana tigrina, kolinesteraz

Introduction
Pesticides affect all members of an ecosystem, from
the smallest invertebrates to birds and humans. Most
toxic pesticides in both urban and agricultural settings are
responsible for the deaths of many birds and fish and
smaller aquatic animals that fish depend on for food.
Amphibians are an important component of the food
chain. They are cold-blooded animals and cannot regulate
their body temperature. They live near water reservoirs
or in water, so they are indirectly affected by pesticides
used in agriculture for crop protection. In California many
frogs and toads grow extra legs and eyes and do not
survive to adulthood due to various effects of toxic
chemicals.
No significant work has been done on the
relationship between amphibians and pesticides, but
some work on other vertebrates has been reported,

such as Meeks, (1968) and Fleet et al. (1972), who
worked on pesticide residues in turtles and snakes.
Hutson and Casida (1978) and Shono et al. (1979)
isolated cypermethrin and deltamethrin in rats and
mice. Harfenist et al. (1989) studied the effect of 11
pyrethroids on frogs. Mineau, (1993), O,Hara et al.
(1991), Simon et al. (1999), Bishop et al. (2000),
Parsons et al. (2000) and Khan, (2000) reported the
effects of pesticides on different non-target organisms.
In the present research the effects of cypermethrin and
permethrin on the liver and kidney and cholinesterase
activity and protein contents were studied. Some
previous researchers have observed the effects of
different pesticides on enzymatic activities of non-target
species of vertebrates i.e. Custer et al. (1985), Hill,
(1989), Cooper, (1991), Mineau, (1993) and Parasons
et al. (2000).
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Materials and Methods
In the present research the subject organism was the
adult frog Rana tigrina. The frogs were collected from
Karachi University Campus and kept in the departmental
pond. 1 ml cypermethrin and permethrin in
concentrations of 0.1% and 1% (in acetone as solvent)
each were injected subcutaneously in the abdominal
region of the subject species with the help of an insulin
syringe. After treatment with these chemicals the enzyme
cholinesterase and protein contents were estimated in the
kidney and liver of the frogs after 24 h post-treatment.
The kidney and liver were taken as per Shakoori and
Ahmad’s (1973) techniques. Cholinesterase activity was
estimated by a Randox Kit No. CE-190. The method is
based upon the hydrolysis of acetylcholine by the action
of cholinesterase, following Knedel and Boetteger
(1967). The reaction between thiocholine and dithiobis
(nitrobenzoate) gives 2-nitro-5-mercaptobenzoate, a
yellow compound which can be measured at 405 nm.
Principle:
butyrylthiocholine + H2O ---➞ thiocholine + butyrate

Total protein contents
Total protein contents were estimated in the kidney
and liver of Rana tigrina at 24 h post-treatment with the
selected chemicals. A batch of untreated (control) sample
was also kept for comparison purposes.
In cypermethrin-treated samples the reduction in
protein content was 79% and 69% whereas in the
permethrin-treated samples 61% and 16% decreases in
the kidney were observed. In the liver the reduction was
75% and 44% in the cypermethrin-treated samples at
concentrations of 0.1 and 1%, respectively.
Cholinesterase activity
Cholinesterase activity was estimated in the kidney and
liver of treated organisms. After 0.1% and 1% of
cypermethrin and permethrin treatment, the inhibition was
found to be 36% and 35% in the cypermethrin- and 35%
and 6.76% in the permethrin-treated kidney, respectively.
In the liver of cypermethrin-treated frogs the inhibition was
52% and 47%, whereas in permethrin, treated animals the
inhibition was 29% and 23%, respectively.

thiocholine + DTNB ---➞ 2-nitro-5-mercaptobenzoate
DTNB = dithiobis (nitrobenzoate).
In cholinesterase estimation three tubes were used for
treated (i.e. liver and kidney) and one tube for untreated
(i.e. also liver and kidney) assays. The first was solution
1 (i.e. buffer tube), the second was sample (kidney and
liver) and third was solution 2 (i.e. substrate). A buffer
solution of 1.5 ml was placed in the sample 1 tube, while
a 0.01 ml sample and a 0.05 ml substrate were placed in
the sample tube and the solution 2 tube, respectively.
These were then mixed thoroughly, the initial absorbance
read and the timer started simultaneously. This was read
after 30, 60 and 90 s. The mean absorbance change per
min was then determined.
Protein estimation was carried out by the Biuret
method after Ahmad et al. (2000) based on Khan
(1998).

Results
The effects of different concentrations (0.1% and
1%) of cypermethrin and permethrin on the kidney and
liver of Rana tigrina were examined. After treatment with
these pesticides cholinesterase activity and protein
contents were determined in the kidney and liver.
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Discussion
Cholinesterase activity and the protein contents of
kidney and liver decreased after cypermethrin and
permethrin treatment (0.1% and 1%). Custer et al.
(1985) described how after parathion spraying brain
cholinesterase activity reduced up to 7%, 40%, 54% and
57% in blackbirds, pheasants, mice and coots
respectively. Fairbrother et al. (1989) reported that 12 h
after the second application of azinphos-methyl, plasma
ChE levels in adult tree swallows were significantly
inhibited, by 41%, as compared to the controls. ChE
activity in another group of adult swallows dropped by
21% and 19% following the first and second sprayings.
Wilson et al. (1991) reported that hawks trapped
near orchards recently treated with organophosphates
diazinon and chlorpyrifos had lower levels of
cholinesterase than the control group. Burgees et al.
(1999) observed that organophosphate insecticides
decreased cholinesterase activity in birds, and that these
insecticides also produced tremors, loss of muscular
control and paralysis. Flickinger et al. (1991) described
how after parathion spraying geese collected from wheat
fields exhibited up to 77% depression of their brain ChE
activities 77%. Mineau (1993) reported that after
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exposure to carbamate and organophosphate,
cholinesterase activity in wild birds decreased. Taylor et
al. (1999) observed the effects of sublethal doses (0.01
mg/g toad) and (0.0011 mg/g toad) of field grade
malathion. The brain cholinesterase levels, decreased by
22% and 17% respectively. Parson et al. (2000) studied
the effects of organophosphate and carbamate on nontarget wildlife. These pesticides inhibited cholinesterase
activity. In the present study cypermethrin and
permethrin produced an inhibitory effect in the kidney
and liver cholinesterase activity of the frog (Rana tigrina).
The present findings are therefore in line with earlier
results with reference to all the used compounds
(organophosphate, organochlorine, carbamate and
pyrethroids) applied directly or indirectly. In the present
research cypermethrin and permethrin were applied to
the frog body directly (0.1% and 1% conc.), and both
compounds reduced cholinesterase activity in the kidney
up to 36% and 35% after cypermethrin and 35% and
6.76% after permethrin treatment, whereas in the liver
the percentage inhibition was 52% and 47% after
cypermethrin treatment while in the case of permethrin
29% and 23% decreases were noted. These results
appear to be in agreement with previous observations.

Total protein content also decreased in non-target
vertebrate fauna after pesticide treatment, indicating
pesticide-produced changes in the biochemical systems
of non-target organisms. Proteins play an important
role in the life of all living organisms. Pesticides disturb
protein synthesis. In the present case the total protein
contents of the liver and kidney in the frog (Rana
tigrina) decreased after cypermethrin and permethrin
(0.1% and 1% concentration at 1 ml dose) treatment.
The reduction of protein content in the kidney was up
to 79% and 69% after cypermethrin treatment and
61% and 16% after permethrin treatment. In the liver
the reduction was 76% and 44% after cypermethrin
treatment and 89% and 87% in permethrin-treated
samples. Naqvi et al. (1986), Javid (1989), Nizam
(1993), Saleem et al. (1998), Ahmad et al. (2000) and
Tabassum and Naqvi (2001) also observed a reduction
in total protein contents after pesticide application in
different insects. Khan (2000) and Fatima (2001) also
reported a reduction in the liver and kidney of reptiles.
The present investigations also appear to be in line with
the earlier findings. The present results therefore
confirm the Khan, (2000) and Fatima, (2001) findings
in this respect.

References
Ahmad, I. Perveen, A., Khan, M.F., Akhater, K. and Azmi, M.A. 2000.
Determination of toxicity of early immature neem berries extract
as compared to profenophos against Tribolium castaneum.
Pakistan Zoological Congress (Ed., Shakoori, A.R), Vol. 20, pp.
93-100.
Ahmad, I., Shamshad, A. and Tabassum, R. 2000. Effect of neem
extract in comparison with cypermethrin (10 EC) and
methylparathion (50 EC) on cholinesterase and total protein
content of adult Tribolium castaneum (PARC strain). Bull. Pure &
Appld. Sci., 19A(1): 55-61.
Bishop, C.A., Collin, B., Mineau, P., Burgees, N.M., Red, W.F. and
Risley, C. 2000. Reproduction activity of nesting birds in pesticide
sprayed apple orchards in Southern Ontario, Canada. Environ.
Toxicol. Chem., 19(3): 588-599.
Burgees, N.M., Hunt, K.A., Bishop, C. and Weseloh, D.V. 1999.
Cholinesterase inhibition in tree swallow (Tachycineta and eastern
bluebird (Sialia sialis) exposed bicolor) to organophosphorus
insecticides in apple orchards in Ontario, Canada. Environ Toxicol
& Chem., 18(4): 708-716.
Cooper, K. 1991. Effects of Pesticides on Wildlife, Handbook of
Pesticides Toxicology. Academic Press, New York.
Custer, T., Hill, E. and Ohlendorf, H. 1985. Effects on wildlife of ethyl
and methyl parathion applied to California rice fields. California,
Fish and Game, 71: 220-224.

Fairbrother, A., Bennett, R.S. and Bennet, J.K. 1989. Sequential
sampling of plasma cholinesterase in mallards (Anas platyrhnchos)
as an indicator of exposure to cholinesterase inhibitors. Environ.
Toxicol. Chem., 8: 117-122.
Fatima, F. 2001. Bioecology of Calotes versiclor with special reference
to induce effect of pyrethroid and organophosphate M.Phil thesis,
University of Karachi, 147 pp.
Fleet, R.R., Clark, D.R. Jr. and Plapp, F.W. Jr. 1972. Residues of DDT
and dieldrin in snakes from two Texas agro systems. Biosci., 22:
664-665.
Flickinger, E.L., Juenger, G., Roffe, T.J., Smith, M.R. and Irwin, R.J.
1991. Poisoning of Canada geese in Texas by parathion sprayed
for control of Russian wheat aphid. J. Wildlife Dis., 27(2): 265268.
Harfenist, A., Power, T., Clark, K.L. and Peakall, D.B. 1989. A review
and evaluation of the amphibian toxicological literature. Technical
Report Series, No. 61, Canadian Wildlife Service, Ottawa.
Hill, E.F. 1989. Sex and storage affect cholinesterase activity in blood
plasma of Japanese quail. J. Wildlife Dis., 25(4): 580-585.
Hutson, D.H. and Casida, J.E. 1978. Taurine conjugation in metabolism
of 3-phenoxybenzoic acid and the pyrethroid insecticide
cypermethrin in mouse. Xenobiotica, 8(9): 565-571.

245

Effect of Cypermethrin and Permethrin on Cholinesterase Activity and Protein Contents in Rana tigrina (Amphibia)

Javaid, M.A. 1989. Biochemical investigations on the effect of
azadirectin on the development of Heliothis armigera (Hub).
M.Phil. Thesis, Quaid-e-Azam University, Islamabad, 270 pp.
Khan, M.F. 1998. Determination of resistance in the cotton pest Earies
fabia stoll against neem product in comparison with cypermethrin
and monocrotophos. Ph.D. thesis, University of Karachi, 360 pp.
Khan, M.Z. 2000. Determination of induced effect in Agama against
permethrin and neem fractions and their effect on proteinic and
enzymatic pattern. Ph.D. thesis, University of Karachi, 142 pp.
Knedel, M. and Boetteger, R. 1967. Kinetic method for determination
of pseudocholinesterase (acylcholine acylhydrolase) activity. Klin.
Wochenschr., 45(6): 325-327.
Meeks, R.L. 1968. The accumulation of 38 Cl ring-labeled DDT in a
freshwater marsh. J. Wild. Manag., 32: 576-398.
Mineau, P. 1993. The hazard of carbofuran to birds and other
vertebrate wildlife. Technical Report Series No. 177, Canada
Wildlife Service.
Naqvi, S.N.H., Shafi, S. and Zia, N. 1986. Effect of diflubenzuron and
penfluron on the protein pattern of Blattella germanica. Pak. J.
Entomol. Kar., 1: 81-86.
Nizam, S. 1993. Effect of allelochemicals against 3rd instar larvae of
Musca domestica L. (Malir strain). Ph.D. thesis, University of
Karachi, 369 pp.
O’Hara, T.M., Krahn, M.M., Boyd, D., Becker, P.R. and Philo, L.M.
1991. Organochlorine contaminant levels in Eskimo harvested
bowhead whales of arctic Alaska. J. Wildlife Dis., 35(9): 741752.

246

Parson, K.C., Matz, A.C., Hooper, M.J. and Pokras, M.A. 2000.
Monitoring wading bird exposure to agricultural chemicals using
serum cholinesterase activity. Environ. Toxicol. Chem., 19(5):
1317-1323.
Saleem, M.A., Shakoori, A.R. and Mantte, D. 1998. In vivo ripcord
induced macromolecular abnormalities in Tribolium castaneum
larvae. Pak. J. Zool., 30(3): 233-243.
Shakoori, A.R. and Ahmad, M.S. 1973. Studies on the liver of chicken
Gallus domesticus. Liver growth and nucleic acid content. Pakistan
J. Zool. 5:111-117.
Shono, T., Ohsawa, K. and Casida, J.E. 1979. Metabolism of transcypermethrin and cis permethrin trans-cypermethrin and ciscypermethrin and decamethrin by microsomal enzymes. J. Agric.
Food Chem., 27(2): 316-325.
Simon, L.M., Laszlo, K., Kotorman, M., Vertesi, A., Bagi, K. and
Nemesok, J. 1999. Effects of synthetic and methidation on
activities of some digestive enzymes in carp (Cyprinus carpio L.).
J. Environ. Sci. Health Part-B Pest Food Contam Agric. Wastes,
34(5): 819-828.
Tabassum, R. and Naqvi, S.N.H., Effect of dimilin (IGR), NC and Nfc
(neem extracts) on nucleic acid and protein contents of
Callosobruchus analis (F) of 21st Pakistan Zoological Congress
(Ed., Shakoori, A.R) Inpress.
Taylor, S.K., Williams, E.S. and Mills, K.W. 1999. Effects of malathion
on disease susceptibility in wood house’s toads. J. Wildlife Dis.,
35(3): 536-541.
Wilson, B., Hooper, M., Littrell, E., Detrich, P., Mansen, M., Weisskopf,
C. and Seiber, J. 1991. Orchard dormant sprays and exposure of
red-tailed hawks to organophosphates. Bull. Environ. Contam.
Toxicol., 47: 717-724.

