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Abstract: The mmpact of short-term exposure to waterbome lambda-cyhalothrin on Clarias gariepinus was
evaluated through changes of selected biochemical parameters. Fish was exposed to 0.008, 0.009 0.010, 0.011
and 0.012 mg 1.7 and control for 96h. The parameters measured were serum glucose, protein, cholesterol,
tniglyceride, Glutamic Pyruvic acid Transaminase (GPT), Glutamic Oxaloacetic acid Transaminase (GOT) and
Alkaline Phosphatase (ALP).There was significant (p<0.05) alterations between the control values and the
exposed groups on all parameters. The alterations in all parameters was significantly (p<0.05) dose dependent.
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INTRODUCTION

Pyrethroids msecticides, including lambda-cyhlothrin
are widely used for the control of msect pests all over the
world to increase the production of food grain and other
agricultural products. It may also be used in public health
applications to control msects such as cockroaches,
mosquitoes, ticks and flies which may act as a disease
vector (EXTOXET, 1993). Pyrethroids are several orders
of magnitude more toxic to fish than the organophosphate
pesticides they are replacing in many agricultural,
commercial and residential applications (Oros and Wermner,
2005). All pyrethoids are potent neurotoxicants that
interfere with nerve cell function by interacting with
voltage-dependent sodium channels as well as other ion
channels, resulting in repetitive firing of neurons and
eventually causing paralysis (Shafer and Meyer, 2004).
Due to the lipoplulic nature of pyrethroids, biological
membranes and tissues readily take up pyrethroids
(Oros and Wemer, 2005). Modifications in enzyme activity
occur by cell death, increase or decrease enzyme
production, obstruction of normal excretory route,
increased cell membrane permeability, orimpair circulation
(Kaneko, 1989). Biochemical characteristics of blood are
among the mmportant indices of the status of mnternal
environment of the fish organism (Edsall, 1999). Liver is
the metabolic centre for detoxification of chemicals. Liver
damage was confirmed by changes in the activities of
Glutamate-Oxaloacetate  Transaminase (GOT) and
Glutamate-Pyruvate Transaminase (GPT) activities
(Asztalos and Nemesok, 1985). Increase in blood glucose
level is a general response of fish to acute pollutant
effects including organophosphates and pyrethroids
(Luskova et al, 2002). The quantity of protem is

dependent on the rate of protein synthesis, or on the rate
of its degradation. The quantity of protein may also be
affected due to impaired incorporation of amino acids
in the poly peptide chains (Singh ez al., 1996).

The aim of this study was to mvestigate the serum
activities of GOT, GPT, ALP, protein and carbohydrate
metabolisms  after exposure of Clarias gariepinus
juveniles to nominal acute concentrations of lambda-
cyhalothrin (a commonly used insecticide with a view to
accessing the possible mechanism of its toxicity.

MATERIALS AND METHODS

Tuveniles of Clarias gariepinus was purchased from
Maigana fish farm in Zaria, Kaduna State Nigeria. The
Clarias species averaging 14.3320.50 ¢m standard length
and body weight of 20.38+1.25 g were used for the study.
The fish were conveyed to fisheries laboratory in a
portable well-aerated white polythene bag containing
water from the fish farm. They were held in large water
baths of 160 L capacity at 24.5-25.5°C and acclimatized for
two weeks mn dechlorinated murnicipal water. During this
period, the fishes were fed with pelleted diet contamning
35% crude protein twice per day at 5% body weight.
Also, the water in the glass aquaria was changed once
every two days. The fishes were accepted as well as
adapted to laboratory conditions when less than 3%
death was recorded for the 14 days period and feeding
was discontinued 24 h before the start of the experimental
run (Reish and Oshida, 1987).

Acute bioassay: Acute 96 h static bioassays were
conducted 1 the laboratory following the methods of
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Sprague (1975) and APHA (1992). The nominal
concentration for Lambda-cyhalothrin was 0.008, 0.009,
0.010, 0.011 and 0.012 mg L' and a control with no
toxicant. Hach concentration was replicated three times.
The desired Lambda-cyhalothrin concentration was
measured and introduced into 25 1. of dechlorinated tap
water in the glass aquaria. The mixture was allowed to
stand for 30 min before introducing test fishes. A total of
180 fish were stocked to give a loading rate of 10 fish per
tank. Survival and mortality were recorded from 1 to 6, &,
16, 24, 72 and 96 h. Fishes were considered dead when the
opercular movement ceased and there was no response to
gentle probing.

Biochemical measurements: For biochemical
investigations, The caudal peduncle of fish was cut,
blood was collected in non-heparinized tubes. The blood
was immediately centrifuged at 1500 rpm for 10 min. Serum
was then removed and stored at 4°C prior to immediate
determination of biochemical parameters, glucose,
cholesterol, triglycerides, total protein, Glutamic Pyruvic
acid Trasaminase (GPT), Glutamic Oxaloacetic acid
Trasaminase (GOT) and Alkaline Phosphatase (ALP).
Blood glucose was estimated using the method of Trinder
(1969). Blood cholesterol was measured according to the
procedure of Pearson et al. (1953). Blood triglyceride was
determined using the method of Rice (1970). The method
of Lowry et al. (1951) was carried out to determine the
value of total protein. The activities of blood GPT and
GOT were estimated according to the methods of Reitman
and Frankel (1957). To determine the activity of blood
ALP, Bessey et al. (1946) method was used.

Statistical analysis: For the various biochemical
parameters, the GenStat statistical analysis software was
used to run analysis of variance (ANOVA) and Duncan
Multiple Range Test (DMRT) was used to test for
differences between different level of treatment and
to separate means respectively, were applicable
(Duncan 1955). Test of significance was at the 5% level
of significance.

RESULT

Analysis of variance (ANOVA) results of acute
exposure to lambda-cyhalothrin indicated significant

(p=<0.05) dose dependent elevations in glucose,
cholesterol, triglyceride levels 1 the serum (Table 1). On
the other hand, there was a significant (p<<0.05) dose
dependent inhibition in GOT, GPT, ALP and protein. The
control values for glucose, cholesterol and triglyceride
were significantly lower, (p<0.05) than in the exposed
groups (Table 1). However the control values for protein,
GOT, GPT and ALP were sigmficantly (p<0.05) lugher

than in the exposed groups.
DISCUSSION

The significant (p<0.05) increase in glucose which
was dose dependent may be comsidered to be
manifestation of stress induced by lambda-cyhalothrin.
Glucose increase is a general response of fish to acute
and sublethal pollutant effects (Verma et al., 1983;
Ghazaly, 1994; Ceron et al, 1997; Luskova et al., 2002).
Wedemeyer and Mcleay (1981 ) stated that high levels of
blood glucose are caused by disorders m carbohydrate
metabolism appearing in the condition of physical and
chemical stresses. A variety of stressors stimulate the
adrenal tissue, resulting m mcreased level of circulating
glucocorticoids (Hontela et ad., 1996) and catecholaminies
(Nakano and Tomlinson, 1967). Both of these groups of
hormones produce hyperglycaemia.

The inhibition of protein as reported in this
investigation agrees with that of some other worlers.
Reeta et al. (1993), reported inlubition 1 the total serum
protein of an air breathing fish Heteropneustes fossilis
after exposure to different pesticides (DDT, YBHC and
Malathion). Ravichandran et al. (1994) reported depletion
of protein from 7. 9-45.0% due to proteolysis after
exposing Oreochromis  mossambicus to nominal
concentrations of phenol. Several drugs have been known
to decrease serum protein levels in humans, e.g Rifampin
(Rifamylin) reduces serum protein by impairing protein
synthesis; Trimethadione decreases protein levels by
urinary loss and long-term use of laxatives results in fecal
malabsorption and thus decreases serum protein levels
{Gregor and John, 1995). Bradbury et al. (1987), pointed
out that the decreased protein content might also be
attributed to the destruction or necrosis of cells and
consequent iumpairment in protein synthesis machinery.
The quantity of protein is dependent on the rate of

Table 1: Means for €. gariepimis biochemical parameters after exposure to acute nominal concentrations of lamb da-cyhalothrin

Conce Glucose Protein Cholesterol Triglyceride GOT GPT ALP
(mgL™H (mg dL™) (gdl™" (mg dL™) (mg dL.™h (ul™ (ul™ (ul™
0.000 51.50° 37% 133.5¢¢ 70.501 69.500 67.000 41.00¢
0.008 57.50¢ 3.62" 146, 50° 82.00° 63.50° 56.50P 29.00°
0.009 60.504 367 159.0¢F 78.50c 61.50° 53.5¢F 26.50r
0.010 62.50¢ 3.59> 178.50° 80. 50" 59.00F S51.5¢F 22,504
0.011 64.50° 5% 180.5¢P 83.50%® 53.507 47.00¢ 20.50*
0.012 67.00* 35 187.00 85.5(¢ 51.5¢8 35.5¢¢ 19.5¢¢

Means with the same superscript along columns are not significantly different (p<0.05)
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protein synthesis, or on rate of its degradation. The
quantity of protein may also be affected due to unpaired
incorporation of amino acids into polypeptide chains
(Ram et al., 2003). Serum protem inhibition in the current
investigation may be due to impairments of protein
synthesis by lambda-cyhalothrin  due necrosis of
hepatocyte cells.

ALP is mainly localized at the cell membrane. Any
damage 1n hepatic cells may result i alteration in ALP
activity. The dose-dependent inhibition observed in this
investigation is in agreement with the report of many
other workers. Sastry and Sharma (1980) reported ALP
mhibition after 96 h exposure to diazinon, however the
normal control values resumed after 96 h but later
increased due to prolonged exposure time (Sastry and
Sharma, 1980). Goel et al. (1982), reported serum alkaline
and acid phosphatase mhibition by 15% in Heteropneutes
fossilis resulting from the effect of malathion. Similarly,
Das and Mukherjee (2003), reported depletion of ALP due
to sub-lethal exposure of Labeo rohita fingerlings to
cypermethrin. Due to the resulting activity values of ALP,
it may be assumed that the liver tissue of the experimental
fish was not markedly affected by Lambda-cyhalothrin.
The inhibition in protein level may also be due to the
decrease in ALP activity as it plays an important role in
protein synthesis (Pilo et al, 1972). Triglyceride
accumulation occurs in fatty liver due effect of toxicants.
The accumulation occurs as a result of an inbalance
between the rate of synthesis and the rate of release of
triglyceride by the parenchymal cells into the systemic
circulation (Gabeiel, 1986). The significant (p<t0.05) dose
dependent serum elevations of triglyceride observed,
agrees with that of some other workers. Khurshid (2003)
reported that cholesterol and total lipids of young chick
embryo exposed to cypermethrin increased at 200 ppm
and decreased at 400 ppm concentrations. He suggested
that mcrease m cholesterol content at 200 ppm may
indicate slow metabolism that resulted also in total lipid
content and that the decrease at 400 ppm seems to
have caused cell death in the embryomec tissue.
Krishna et af (1994) also reported mcreased levels of
phospholipids and cholesterol contents in the tissues
of Tilapia mossambica subjected to acclimation in sub
lethal acidic water (pH 4.0). These results could possibly
be comrelated to the higher energy demands and
impairments in the membrane organization induced by the
acclimation to acidic water in order to get the positive
survival value under the imposed acidic stress. In this
mvestigation the dose dependent elevation m triglyceride
may be due to higher energy demands and impairments in
the membrane organization of C. gariepinus exposed to
acute concentrations of lambda-cyhalothrin.

88

Transaminases are intracellular enzymes which exist
in only a small amount of the serum. Therefore damage to
the liver cell may result in leakage of the enzymes into the
plasma/serum due to a large concentration gradient
(Wroblewski and LA Due, 1955). In normal fish, the
activity of liver GOT and GPT 1s extremely variable (Moon
and Foster, 1995). Asztalos, have reported elevation in
serum GOT activity of Cyprinus carpio which have
hepatic cellular damage caused by metludation +
paraquat. Conversely, Oruc and Uner (1999), reported
inhibition in seral GPT and GOT enzyme activity following
2 and 30 days of exposure to 2, 4-Diamin. Similarly,
Sadhu et af (1985) have decreased GOT and GPT
activities in the serum of Channa striatus following
exposure to 0.1 ppm malathion for 10 days. Tn the present
investigation a sigmficant (p<0.05) dose dependent serum
GOT and GPT inhibition was recorded and this finding is
in agreement with that Oruc and Uner (1999), Sadhu ef al.
(1985). GOT and GPT are inportant in the diagnosis of
heart and liver damage (Dere and Polat, 2001). The
changes could be to generalized
organ/system failure as the fish approached death due to
the effect of lambda-cyhalothrin.

observed due

CONCLUSION

Synthetic pyrethroids to which lambda-cyhalothrin
belongs are widely used in agriculture in Nigeria. They are
increasingly being used in veterinary applications on farm
and pet animals, for the protection of stored foodstuffs,
for the control endemics and parasites in public health
programmes as well as for household applications in
kitchens and bedrooms. Chronic exposures of aquatic
biota and individuals may result through run-off and
adsorption of pyrethroids to small dust particles and
various other surfaces respectively. The results of our
study suggest that sub lethal exposure of C. garipinus to
lambda-cyhalothrin ~ could lead to alterations in
carbohydrate and lipid metabolism and possible organ
damage. In the light of the above observations, it is
recommended that lambda-cyvhalothrin should be used
with caution and in1 a sustainable manner, as it could be
hazardous to aquatic biota, domestic animals and human
beings as well.
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