Chapter 16

TOXIC EFFECTS of DELTAMETHRIN UPON
Pseudorasbora parva (Temminck&Schlegel, 1846)
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Introduction

It is known that the ever increasing use of the pesticides have genotoxic ef-
fects upon the non- target organisms (Tardriff, 1988). They reach the aquatic
lands by various means and exert toxic effect on fish and other aquatic organ-
isms. The pesticides enter the fish body through gills alongside with the dissolved
oxygen and accumulates in various organs (Stainer & Fishman, 1994). The pes-
ticides effect the fish by various means. They can have a direct effect upon the
fish population having them stop spawning and breeding as well as causing direct
mortality. Also the tissue damage caused by the effect of the pesticides makes the
organism highly susceptible to habitat changes (Toros & Maden, 1991). After the
destructive effect of the prolonged presence of organochloride, phosphorous and
carbamate pesticides upon the environment was realized. Thus the pyrethroides
with a shorter persistence on nature has become very popular. Deltamethrin is
aa-cyanopyrethroid which has very toxic effect upon the flies. However it hardly
effects the mammalians due to its fast metabolism and discharge rates. However,
it was reported to be very toxic upon fish and other aquatic organisms (Stelzer &
Gordon, 1984).

The risks of chemicals on organisms are determined by the acute toxicity tests.
The most widely used test among them is the lethality test. These reveals the de-
gree of the effect of the toxic compound upon the organisms and specific organs
(Saygi, 2003). The acute toxicity experiments enable us to determine the sublethal
concentrations and investigate the genotoxic, histological and histopathological ef-
fects of the toxic agent upon cells and tissues. The use of micronucleus test on fish
has become a very popular in recent years since the fish erythrocytes are nucleated
which can easily be utilized in this test (Konen & Cavas, 2008). Micronuclei are the
structures which the chromosomes convert into a chromatin state by tetramer or
tri-fragmented division. These are very small structures separately located next to
the nuclei (Al-Sabti, 1991). The hematocrit data of the fish are widely used as the
indicators of the physical condition, stress and the disease of fish especially in fish
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et al. (2012) reported hyperemia, telangiectasis in the gills and fusion, hyperplasia,
epithelial lifting in secondary lamellas of propoxurun carp. They also reported hem-
orrhages in livers, collapse in glomerulus and pre-nephritis and edema in kidneys.
There were important histopathological changes reported in gills, livers, kidneys,
spleens, gonads, muscle and skin tissues of Cyprinus carpio exposed to sublethal
concentrationss of fenitrothion insecticide (Sepici et al., 2009). Also the agricultural
chemicals are shown to cause hyperemia and fattening in liver, clogging in sinusoids,
necrosis and changes in hepasoit structure of the fish (Walsh &William, 1972). Ata-
manalp (2000) observed that cypermethrin cause hydropic degeneration in liver
hydropic degeneration in hepatocytes, fattening, hemorrage and cellular necrosis in
livers, cellular dilatation in kidneys, profilation and necrosis in glomerulus of rain-
bow trout. It is reported that the lesions in kidneys should be evaluated with the
other histopathological findings (Lawrence &Hemingway, 2003). It is also reported
that the exposure of deltametrin caused hypertrophy and degeneration in livers and
serious histopathological complications in sinusoids and vacuoles of Xiphophorus
helleri from Poecilidae family (Yon et al., 2014).

This study showed that deltamethrin has a toxic effect on P. parva and cause histo-
pathological complications in its tissues. The worst affected organs were gills, livers,
brains and kidneys. The MN frequency of hematocrit levels and the histopathologi-
cal diagnosis showed parallelism with the literature data. However, the histopatho-
logical findings were observed to change according to species and the contaminants
exposed. The fact that LC, value found by the acute toxicity experiment is quite high
may be attributed to the invasive nature of P. parva, its high adaptation capacity to
different environments and its capability of developing a high resistance to various
agents. The data showed that deltametrin is quite toxic for the aquatic organisms.

References

Ansari, R.A,, Kaur, M., Ahmad, F, Rahman, S., Rashid, H., Islam, F.& Raisuddin, S. (2009). Genotoxicant
oxidative and stress-inducing effects of deltametrin in the erythrocytes of a fresh water biomarker fish
species Channa punctata Bloch. Environmental Toxicology, 24 (5), 429-436.

Aldrin, J.F, Messager, J.L. & Laurencin, EB. (1982). La biochimie clinique en aquaculture. Interest et
Perspective. CNEXO Actes Colloq, 14, 291-326.

Al-Sabti, K. (1991). Handbook of genotoxic effects and fish chromosomes. Josef Stephan Institute Press,
Ljubljana Slovenia pp 230.

Atamanalp, M. (2000). The effects of subletal concentrationss of cypermethrin on haematological
and biochemical parameters of rainbow trout (Oncorhynchus mykiss mykiss). Doctoral Thesis, Institute of
Science and Technology, Erzurum Turkey.

Atamanalp, M. & Cengiz, M. (2002). The effects of sublethal concentrationss of a synthetic pyrethroid
(cypermethrine) on haemoglobin, hematocrit and sediment of Capoeta capoeta capoeta (Glildenstaedt,
1772). Ege University,Journal of Fisheries and Aquatic Sciences, 19 (1-2), 169-175.

Bajet, C.M., Kumar, A., Calingacion, M.N. & Narvacan, T.C. (2012). Toxicological assessment of pesti-
cides used in the pagsanjan-lumban catchment to selected non-target aquatic organisms in Laguna Lake
Philippines. Agricultural Water Management, 106, 42-49.

Blaxhall, P.C.& Daisley, KW. (1973). Routine haematological methods for use with fish blood. Journal
of Fish Biology, 5 (6),771-781.

Cavas, T. & Konen, S. (2008). in vivo genotoxicity testing of the amnesic shell fish poison (domoic
acid) in piscine erythrocytes using the micronucleus test and the comet assay. Aquatic Toxicology, 90 (2),
154-159.

-166 -



Health Sciences Surgical Sciences

Calta, M. &Ural, M.V. (2004). Acute toxicity of the synthetic pyrethroid deltamethrin to young mirror
carp, Cyprinus carpio.Fresenius Environmental Bulletin, 13 (11a), 1179-1183.

Ekmekgi, EG. & Kirankaya, $.G. (2006). Distribution of an invasive fish species Pseudorasbora par-
va(Temminck&Schlegel, 1846) in Turkey. Turkish Journal of Zoology, 30 (3), 329-334.

Finney, D.J., (1971). Probit Analysis. Cambridge University Press, New York p. 337.

Galeb, L.A.G., Ganeco, L.N., Fredianelli, A.C., Wagner, R,, DAmicio Fam, A.L.P, Rocha, D.C.C., Kirschnik,
P.G. &Pimpao, C.T. (2013). Acute in toxication by deltamethrin in jundia: emphasis on clinical, biochemical
and haematological effects. Global Advanced Research Journal of Environmental Science and Toxicology, 2
(3),060-067.

Giil, A, Uzel, N.,, Ozkul, A., Erkmen, B., Diizel, S. & Giil, G. (2014). Effects of Some Physicochemical
Properities of Water on Histopathological and Hematological Picture of Fish inhabiting Emet Stream.
International Journal of Fisheries and Aquatic Studies, 2 (1) 65-71.

Giil, A., Karasu Benli, A.C., Ayhan, A., Kogak Memmi, B., Selvi, M., Sepici-Dingel, A., Celik Cakirogullari,
G.&Erkog, F. (2012). Sublethal propoxur toxicity to juvenile common carp (Cyprinus carpio L., 1758): Bi-
ochemical hematological histopathological and genotoxicity effects. Environmental Toxicology and Chem-
istry, 31 (9), 2085-2092.

Kallagadda, N., Anil Kumar, K., Lalitha, V. & Venkata Rathnamma, V. (2016). Toxicity evaluation and
haematological studies of flubendiamide on freshwater fish Labeo rohita. European Journal of Pharmaceu-
tical and Medical Research, 3 (6), 345-348.

Kan, Y, Cengiz, E.I, Ugurly, P. & Yanar, M. (2012). The protective role of vitamin E on gill and liver
tissue histopathology and micronucleus frequencies in peripheral erythrocytes of Oreochromis niloticus
exposed to deltametrin. Environmental Toxicology and Pharmacology, 34 (2), 170-179.

Konen, S. & Cavas, T. (2008). Genotoxicity testing of the herbicide trifluralin and its commercial for-
mulation treflan using the piscine micronucleus test. Environmental and Molecular Mutagenesis, 49 (6),
434-438.

Képriici, S.S., Kdpriicii, K., Ural, M.S., Ispira, U. & Pala, M. (2006). Acute toxicity of organophospho-
rous pesticide diazinon and its effects on behavior and some hematological parameters of fingerling Eu-
ropean catfish (Silurus glanis L.). Pesticide Biochemistry and Physiology, 86 (2), 99-105.

Lawrence, A.J. & Hemingway, K.L. (2003). Effects of pollution on fish. UK 144-153.

Luskova, V. (1997). Annual cycles and normal values of hematological parameters in fishes. Acta Sci-
entiarum Naturalium Academiae Scientiarum Bohemicae Brno, 31, 1-70.

Pawar, N.A, Jena, ].K, Das, P.C. & Bhatnagar, D.D. (2009). Influence of duration of aeration on growth
and survival of carp fingerlings during high density seed rearing. Aquaculture, 290 (3-4), 263-268.

Pradhan, S.C., Patra, A.K,, Sarkar, B. &Pal, A. (2012). Seasonal changes in hematological parameters of
Catla catla (Hamilton 1822). Comparative Clinical Pathology, 21 (6),1473-1481.

Rathnamma, V.V, Vijayakumar, M. &Philip, G.H. (2009). Effect of deltamethrin on isocitrate, succinate
and malate dehydrogenase activity in freshwater fish Labeo rohita. Journal of Ecotoxicology & Environ-
mental Monitoring, 19 (5), 433-439.

Roberts, R.J. (2001). Fish Pathology 4th ed. WB Saunders London UK.

Sayg, S. (2003). Toxicity testings and the importance of test results in experimental toxicology. Giil-
hane Medical Journal, 45 (3), 291-298.

Sepici Dingel, A., Karasu Benli, A.C., Selvi, M., Sarikaya, R., Sahin, D., Ozkul, .A. & Erkog, F, 2009. Suble-
thal cyfluthrin toxicity to carp (Cyprinus carpioL.) fingerlings: Biochemical hematological histopathologi-
cal alterations. Ecotoxicology and Environmental Safety, 72 (5),1433-1439.

Srivastav, A.K,, Srivastava, S.K., Mishra, D., Srivastayv, S.K. &Suzuki, N. (2009). Effects of deltamethrin
on serum calcium and corpuscles of Stannius of freshwater catfish, Heteropneustes fossilis. Toxicological &
Environmental Chemistry, 91 (4), 761-772.

Stainer, D.Y.R. & Fishman, MC. (1994). The zebra fish as a model system to study cardiovascular devel-
opment. Trends in Cardiovascular Medicine 4 (5), 207-212.

Stelzer, K.J. & Gordon, M.A. (1984). Effects of phyrethroids on lymphocyte mutagenic responsiveness.
Research Communications in Chemical Pathology & Pharmacology, 46 (1), 137-150.

Stentiford, G.D., Longshaw, M., Lyons, B.P, Jones, G., Green, M.S. & Feist, W. (2003). Histopathological
bio markers in estuarine fish species for the assessment of biological effects of contaminants. Marine
Environmental Research, 55 (2), 137-159.

Tanyer, G. (1985). Hematology and Laboratory. Ayyildiz Printery Inc. Publications Ankara.

Tardriff, R.G. (1988). Methods to assess adverse effects of pesticides on non-target organism. Scobe 49.
IPCS joint Symposia 16 SGOMSEC. John Wiley and Sons. LTD. England p 270.

-167 -



Health Sciences Surgical Sciences

Thomas, C.R,, Hose, G.C., Warne, M.S. & Lim, R.P. (2008). Effects of river water and salinity on the tox-
icity of deltamethrin to freshwater shrimp, cladoceran, and fish. Archives of Environmental Contamination
and Toxicology, 55 (4), 610-618.

Toros, S. & Maden, S. (1991). Agricultural fighting methods and medicines. Ankara University Faculty
of Agriculture Publications 1222Ankara.

Ucar, A. & Atamanalp, M. (2009). Toxicopathological Lesions in Fish 1I. Atatiirk University Faculty of
Agriculture Publications, 40 (1), 95-101.

Ural, M.S. & Saglam, N. (2005). A study on the acute toxicity of pyrethroid deltamethrin on the fry
rainbow trout (Oncorhynchus mykiss Walbaum, 1792). Pesticide Biochemistry and Physiology, 83 (2-3),
124-131.

USEPA (U.S. Environmental Protection Agency). (1999). United States Environmental Protection
Agency. LC50 software program, version 1.00. Center for Exposure Assessment Modeling (CEAM), Dis-
tribution Center.

Verep, B. (2006). A research on the sensitivity of european chub to some pesticides. Fresenius Envi-
ronmental Bulletin, 15 (12a), 1517-1520.

Walsh, A.H. & William, E.R. (1972). The pathology of pesticide poisoning in the pathology of fishes.The
University of Wisconsin pres, USA pp 515-538.

Yon, N.D. Akbulut, C., Abar, M.F, Kayhan, E. & Kaymak, G. (2014). Histological changes in theliver of the
swordtail fish, Xiphophorus helleri (pisces: poecilidae) after exposure to deltamethrin. European Interna-
tional Journal of Applied Science and Technology, 1 (3), 27-38.

-168 -



