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Abstract: Problem statement: Presence of pesticide in streams and lakes isliadye to the runoff
from agricultural fields. Pesticides are not highdglective but are generally toxic to many
macrophytes, non-target organisms such as fish, fenerally accumulate contaminants from aquatic
environments and have been largely used in fooefyatudiesApproach: The toxic effect of the
insecticide abamectin on oxygen consumption andesbiochemical characteristics (total protein,
carbohydrate and cholesterol in liver, muscle, &drand gills) of the tilapia fishQreochromis
niloticus) were estimatedResults: The data shows that the rate of oxygen consumptas declined
during all the exposure periods. On the other hatidbiochemical’'s parameters were found to be
decreased in all tissues on comparison with carrahclusion: The results indicated the toxic nature
of the insecticide abamectin.
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INTRODUCTION and Mitton (2006) investigated the effect of carb#en
With rapid industrialization and increase in humanpeStICIOIe lannate — (methomy1) on t_he b|0che_m|cal
components of the freshwater cichl@dreochromis

po_pulaﬂon, the poIIutlon_of water bodies has beeam mossambicus (Peters); Venkateswara (2006) studied
universal phenomenon in the present day world (Be|:’ilhe toxic effects of novel organophosphorus

and Prasad, 2008). The important sources of water . . : :
. . : . insecticide (RPR-V) on certain biochemical
pollution are industrial effluent, domestic, sewage . :
. - ) : parameters of euryhaline Wsh,Oreochromis
drainage and pesticides, which pollute the rived an C .
. . mossambicus.; Shereenat al. (2009) studied the effect
major water sources (Maruthanayagam and Sharmila e .
- . df an organo phosphorous pesticides (Dimethoate) on
2004). Pesticides and related chemicals destroy the . o L
. . ”__—oxygen consumption of the fishilapia Mossambica.;
delicate balance between species that charactealzeslm act of Cypermethrin and Ekalux on respiratorg an
functioning ecosystem (Khan and Francis, 2005) P P P

o ) some biochemical activities of a fresh water fish,
Presence of pesticide in streams and lakes isljadge - . .
: . Tilapia mossambica was studied by Logaswamy and
to the runoff from agricultural fields and outfdtbm . . . ;
g ; . Remia (2009); recently Patnaik (2010) studied the
pesticide manufacturing factories (Anandkumar, 3988 | . . : . .
. : . biochemical alterations Induced by Sevin @harias
Pesticides are not highly selective but are gelyeral

toxic to many macrophytes, non-target organismé Sucbatrachus
as fish (Ayoola, 2008; Frankliet al. 2010). Saudi Arabia is the largest date producer in the

Fish is highly nutritious, easily digestible andgh world. Abamectin is used in Saudi Arabia to control

sought after food. Nutritional value of fish depsrah motil§ mite_s and some other insects (Kamelgl.,
their biochemical composition, which is affected by2007' Fathi and Al-Fredan, 2007). Abamectin can

the water pollution (Pradet al., 2009). Alterations in runoff from the sites of application and becomes an
biochemical components as response to environmentgfuatic pollutant (Tatjiana and Nevenka, 2006). In
stress are authenticated by many authors. Tatak. addition Fish, generally accumulate contaminarasnfr
(2001) studied the toxicity and effect of aquatic environmentsand have been largely used in
chloropyriphos to the freshwater fishabeo rohita ~ food safety studies. The aim of this study was to
(Hamilton); Alkhail et al. (2004) studied the toxicity identify the toxicity of abamectin on oxygen
and sub lethal effects on brain AChE and gill ATé%as consumption and some physiological activities of
activity of tilapia fish,Oreochromis niloticus. Arockia tilapia fish Oreochromis niloticus)
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MATERIALSAND METHODS Table 1: The main structural characteristics ohadetin
Common name abamectin (BSI, draft E-ISO,
ANSI); abamectine (f) draft F-ISO
Abamectin (1.8% EC) Arab Industrial Company, Chemical name: Avermectin B1 )
Saudi Arabi di hi dv. Th Appearance: Abamectin is a colorless to yellowish
Dammam, audi Ara |a. V\{as used in this study. e crystalline powder
main structural characteristics and structural fdenof ~ Molecular weight: 873.11
: - : Water solubility: Insoluble

Abamectin were presented n (Table 1 and Elg' 1)'_ . Solubility in other solvents: Vs in acetone, methiatoluene,

For the present study, Fresh water fish Tilapia chloroform and ethanol.
(Oreochromis niloticus) were collected from Al- Meltng point 150-155°C

. . Vapor pressure: Negligible

Khadoud spring channel and experiment was conductecbmposition A mixture containing 380% avermectin
; ; R : Bia (i) and £20% avermectin,B(ii).
in the Iaborator_y at Depa_rtment _of B|0Io_g|cal_ Stmesg_ Chemical class: o cecticide/miticide
College of Sciences, King Faisal University during Acute toxicity: Abamectin is highly toxic to insscand
summer 2009. Table 2 shows the means values of th _ may be highly toxic to mammals as wel

. . L. Effects on birds: Abamectin is practically nontoio birds
physico-chemical characteristics of Al-Khadoud Effects on aquatic organisms: ~ Abamectin is higbssc to fish and
channel water (Fathi and Al-Kahtani, 2009). Thadis extremely toxic to aquatic invertebrates

were acclimated to the laboratory temperature (Z3+0
in large glass aquarium. The fish were fed twiclyda Table 2: The means values of the physico-chemiwlacteristics

with 38% protein commercial fish food (CP-Pet; of Al-Khadoud channel water (Fathi and Al-Kahte2009)
Pokphand Animal Food Co. Ltd., Bangkok, Thailand).Parameters Concentrations
The period of acclimation lasted for 2 weeks. Batch Temperature°C 18.970
of 10 healthy fishes were exposed to differentpH 7.400
concentrations of insecticide abamectin to caleutae  Conductivity (mS) 3.430
medium lethal concentration lsEvalue using probit TDS. (9L) 2.070
analysis method (Finney, 1971). Dissolved Q (gL™) 7.490
The fishes (Four groups) were exposed to the suffaiinity (mgL™) 118.060
lethal concentration (20 ugd) of abamectin for 24, 48 Chloride (m o) 620.870
Nitrate-N (m gL 2.520

72 and 96 h respectively. Another group was, P " 2520
maintained as control. At the end of each exposure osphate-P (m g .

1

period, fishes were sacrificed and tissues sudivas Szmiijgg?; ) 2:3:228
gill, muscle and kidney were dissected and removeqiOtassium (m o) 24.562
The tissues (10 mg) were homogenized in 80%.ium (m gt 148.620
methanol, centrifuged at 3500 rpm for 15 min ang th Magnesium (m gL%) 64.030
clear supernatant was used for the analysis of tot&op (m gy 19.020
proteins, carbohydrates and cholesterol. Total dfrot

concentration was estimated by the method of OcH.

was estimated by the method described by Hedge anc

Horfreiter (1962). Cholesterol was estimated based CH,

enzymatic method using cholesterol esterase, 5
cholesterol oxidase and peroxides (Richmond, 1973). '
Changes in the rate of oxygen consumption of the
fishes were evaluated at different exposure peribde
rate of oxygen consumption was estimated by
Winkler's method (Welsh and Smith, 1960), the rissul
were in ml g* h™. Results were tested by one-way
Analysis Of Variance (ANOVA). ANOVA effects and

treatments differences were considered significant )
when p<0.05. Fig. 1: Structural formula of Abamectin

Lowry et al. (1951). Total carbohydrate in the tissue HO:dj:
OCH
0
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RESULTSAND DISCUSSION 0.7 -

O Control M Abamectin

The oxygen consumption and the biochemical %

constituents of the tilapia fistO¢eochromis niloticus)
exposed to sublethal concentration of Abamectin at
different exposure periods were observed in thegute
study. Studies on oxygen consumption form a ugebll

in the assessment of toxicant stress on the aquatic
organisms and give an index of energy expenditure
mechanisms for environmental variation (Sornataj.,
2005; Logaswamy and Remia, 2009; Francestal.,
2008; Frankliret al. 2010).

0.5

04 -

Rate of oxygen consumption (ml. g Fhh

Toxicants in the environment mainly enter intdfis 0 .
by means of their respiratory system (Tovellal., 24 48 72 96
1975). The rate of oxygen consumption (mt §*) of Exposure time (H)

tilapia fish Qreochromis niloticus) exposed to the
sublethal concentrations of Abamectin for differentFig. 2: Rate of oxygen consumption (mC*¢hi?) of

exposure periods are shown in Fig. 2. The data show tilapia fish Oreochromis niloticus) exposed to
that the rate of oxygen consumption was declingthgu 20 pg L' of Abamectin at different times of
all the exposure periods. Several authors (Eaal., exposure. Means + SD (n = 4)

2003; Shivakumar and David, 2004; Vutukuru, 2005;

Vineetkumar et al., 2008; Shereenat al., 2009; Carbohydrate is an essential component of living

Logaswamy and Remia, 2009) reported that theells and sources of energy for animals. The resflt
disturbance in oxidative metabolism leads alteratio  the present findings showed a significant decréase
completely animal oxygen consumption in differentcarbohydrate content in all the tissues studiedlEra).
species of fish exposed to pesticides. Many workers reported a similar trend of decrease i

Proteins are important organic substancesarbohydrate (Venkatramamgaal., 2006; Saradhamani
required by organisms in tissue building and play a and Selvarani, 2009). On the other hand, some other
important role in energy metabolism (Yeragial., workers (Witoldet al., 2007; Francescoet al., 2008;
2003; Remiat al., 2008; Pang-Hungt al., 2008). The Logaswamy and Remia, 2009) reported that sublethal
result of the present study showed significant elege  concentration of certain organophosphate pesticides
in protein content in the tissues studied (TableTs)e ~ caused glycogenolysis, which produced hyperglycemia
percent decrease was found to be greater in atisexps N the African food fishTilapia mossambica and the
in liver tissue. The reduction of protein may beeda  INdian catfish, Heteropneustes fossilis. ~ However,
proteolysis and increased metabolism under toxicarfRéMia €t al. (2008) reported that the elevation of
stress (Remiat al., 2008). Dalelat al. (1981) observed parbohydrates mlgh'g be due to the stress _mducetueby
a decrease in protein content Mystus vittatus under |nse_ct|0|des.as physiology of organisms with thip loé
pesticide exposure and reported that the deplaifon corticosteroids. . .

; . . Cholesterol is an important normal body
protein may be due to the excretion of proteins by : d in the structure of cell membranes
kidney due to kidney failure or impaired protein constituent used in the : Ane

. i . synthesis of bile acid and synthesis of steroid
synthesis as a result of I|ver_ d|sqrders. A numbkr hormones. The results presented in Table 5 shows a
workers have reported decline in protein level of

) ] ) ) significant decrease in cholesterol content instoglied
various organs and tissues under toxic stresSU&R  (issyes of fish Tilapia Greochromis niloticus). The
chemicals. Begum and Vijayaraghavan (1996) havgjecrease was found to be high in gills and less in

reported that the protein content of muscle tissafes myscles. Generally, the decreases in cholesterol
fish Clarius botrachus was significantly depleted contents in all tissues were found to be increasital
during 192 h of dimethoate exposure. Kumar andhe hours of exposure. The reduced cholesteroll leve
Saradhamani (2004) observed significant decrease imay be due to the inhibition of cholesterol biosysis
protein content in all the tissue of the fi€iirrihinus  in the liver or due to reduced absorption of dietry
mrigala upon exposure to the pesticide avaunt. cholesterol as reported by Kanagamtj al. (1993).
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Table 3: Protein content (mg_lg in tissues of tilapia fishGfreochromis niloticus) exposed to 20 ug_ﬂ of Abamectin. Means 8D (n = 4)

Exposure Tissues Liver Kidney Gill Muscles

24 h Control 5.688.06 5.100.03 4.7896.08 5.540.11
Abamectin 3.9068.05 4.500.05 5.826.55 5.006.09
ANOVA *kk *% *% ns

48 h Control 4.556.11 5.210.05 5.820.03 5.250.06
Abamectin 2.556.09 3.366.08 4.366.13 3.426.05
ANOVA *kk *% *% *

72 h Control 4.546.11 4.880.06 5.800.03 5.230.05
Abamectin 1.906.09 2.986.05 3.496.13 3.116.08
ANOVA *kk *kk *% *

96 h Control 4.546.11 4.389.06 5.769.03 5.220.05
Abamectin 0.966.09 1.666.05 3.256.13 2.9996.08
ANOVA *kk *%k *kk *

Results of one-way ANOVA indicate *: p<0.05; **: p<01; ***: p<0.001; NS = Non significant

Table 4: Carbohydrates content (mg/g) in tissudgagfia fish Oreochromis niloticus) exposed to 20 pug T of Abamectin. Means 8D (n = 4)

Exposure Tissues Liver Kidney Gill Muscles

24 h Control 4.216.04 2.566.05 2.026.03 3.5696.08
Abamectin 3.058.03 1.640.10 1.320.05 3.0560.11
ANOVA *kk *kk *% *

48 h Control 4.446.09 2.576.08 1.986.02 5.550.15
Abamectin 3.026.10 1.870.06 2.260.04 3.180.11
ANOVA *kk *kk * *%

72 h Control 4.616.08 2.506.10 2.000.04 3.540.12
Abamectin 2.380.13 1.670.12 1.340.02 3.040.14
ANOVA *kk *% * *%

96 h Control 4.758.17 2.516.12 1.966.03 3.586.09
Abamectin 2.658.15 1.700.09 1.296.03 2.980.08
ANOVA *kk *%k * *%

Results of one-way ANOVA indicate; *: p<0.05; **<0.01; ***: p<0.001; NS = Non significant

Table 5: Cholesterol content (mg/g) in tissueslapia fish Oreochromisniloticus) exposed to 20 pg LT of Abamectin. Means 8§D (n = 4)

Exposure Tissues Liver Kidney Gill Muscles

24 h Control 13.088-.12 9.940.13 2.116.05 11.986.24
Abamectin 11.148.15 9.556.11 2.016.01 11.486.15
ANOVA bl ns * *

48 h Control 13.108-11 9.9690.15 2.096.03 11.926.16
Abamectin 9.926.10 9.216.10 1.886.01 10.476.13
ANOVA *kk * *kk *%

72 h Control 13.098.12 9.9690.15 2.106.03 10.916.12
Abamectin 9.716.12 8.726.08 1.646.05 9.926.09
ANOVA *kk * *kk *%

96 h Control 13.118.15 9.950.11 2.100.03 11.028.18
Abamectin 9.548.10 8.516.09 1.436.01 9.756.14
AN OVA *kk *% *kk *k%k

Results of one-way ANOVA indicate; *: p<0.05; **<0.01; ***: p<0.001; NS = Non significant

Shakoori et al. (1996) reported that the cholesterol on exposed to atrazine. Gradual depletion in lipid
decrease may be due to utilization of fatty degositcontent of liver and muscle when exposed to Matathi
instead of glucose for energy purpose. However,, o analysed by Mishrat al. (2004). Arockia and

Remia et al. (2008) reported that the decline of . . .
cholesterol may be due to utilization of fatty dipes Milton (_2006) have Sh_OWEd qu“_n'ng_ trend _Of lipid
content in the tissues like brain, gill, kidneweli and

instead of glucose for energy purpose. \ _
Various authors studied similar reduction of lpid Muscles upon exposure to carbamate in the fish
in various tissues. Ram and Sathyanesan (1984yreochromis mossambicus. Saradhamani and Selvarani

observed a decreased lipid level in the liveChénna ~ (2009) showed significant decrease in cholesterol
punctuatus exposed to emisan. Srinivas al. (1991) content in the tissues of the freshwater fiHapia

has showed decreased lipid contenfTinmossambica ~ Mossambica exposed to metribuzin.
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CONCLUSION Dalela, R.C., S. Rani, V. Kumar and S.R. Verma,1198
In vivo haematological alterations in a fresh water
A toxicant induce its effect at cellular or even a teleostMystus vittatus following subacute exposure
molecular level, but ultimately cause physiologiaati to pesticide and their combinations. J. Environ.
biochemical alterations. The results of the presamdy Biol., 2: 79-86.

clearly indicate the toxic nature of the insecticid Fathi A. and M.A. Al-Kahtani, 2009. Water quality

Abamectin on the oxygen consumption and the . L .
biochemical constituents of the ftilapia fish and planktonic communities in al-khadoud spring,
Al-Hassa, Saudi Arabia. Am. J. Environ. Sci.,

(Oreochromis nilaticus). The changes in proteins,
carbohydrates and lipid in the insecticide Abanmecti 5:434-443.
treated fishes will naturally affect the nutritivalue of ~ Fathi, A.A. and M.A. Al-Fredan, 2007. Effect of the

these animals and all the metabolites studied aradf insecticide Abamectin on the metabolic activity of

to be sensitive changes in the normal indictorsiclwh Chlorella vulgaris Beyerinck Egyptian J. Phycol.,

reflect changes in the normal activities of various 8: 1-12.

functional systems. It is therefore necessary tudo Finney, D.J., 1971. Probit Analysis. 3rd Edn.,

attention on _changes_ in biochemical composition of Cambridge University Press, London, pp: 20.

aguatic organisms, which are under pollutant threat Francesco P., I. Francesca, G. S. Umile, C. Gitsepp
C. Manuela and P. Nevio, 2008. Polymer in
Agriculture: a Review. Am. J. Agri. Biol. Sci., 3:
299-314.

F]:ranklin R. K., H. S. Loo and H. A. Osumanu, 2010.
Incorporation of Bentazone with Exserohilum
rostratum for Controlling Cyperus iria. Am. J.
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