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Abstract 

             Forty adult albino rats were used in this research. They were randomly 

divided into four groups. The first group served as control group. The other groups 

were subdivided into three groups according to the concentration of cypermethrin. 

Three concentrations of cypermethrin were applied (7.5, 15 and 30 mg/kg body 

weight). All treated doses were given orally every two days and the doses were 

continued for 30 days. This work included study the changes in the levels of some 

serum biochemical indices for liver and kidney functions.The findings of this study 

showed that cypermethrin induced a significant decrease (P<0.05) in blood total 

protein, albumin and globulin,  and a significant increase (P<0.05) in the 

concentrations of aspartate transaminase, alanine transaminase, alkaline phosphatase, 

in addition to urea and creatinine. The current study suggests that cypermethrin has a 

potential toxicity in rats as a model for mammals. Also, the negative changesthat 

observed in biochemical values were gradually increased with increasing 

concentrations of cypermethrin used in this study. 
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Introduction 

The use of pesticides is an important 

method for elimination of harmful 

animals and plants in order to increase 

agricultural production, and also used 

in public health to eradicate disease-

carrying organisms for human and 

animal (FAO, 2005). The annual 

consumption of pesticides was 

estimated by approximately 2 million 

tons worldwide (Ugginiet al., 

2010.(The pyrethroids (synthetic forms 

of pyrethrins) are the main class of 

pesticides used worldwide, especially 

in the United States of America, due to 

high activity, low toxicity to mammals 

and fast biodegradation in the 

environment after use (Ahmad et al., 

2009). 

Cypermethrin (a type II pyrethroid 

compound) was manufactured for the 

first time in 1974 and was marketed in  

 

1977 (WHO, 1989). It is widely used 

in agriculture, especially in the last two 

decades, because of the strong 

effectiveness of this pesticide against a 

wide range of harmful organisms.  The 

systemic effects of cypermethrin 

almost targeted to the nervous system 

by inhibition of acetylcholinesterase 

(Eaton et al., 2008). The other 

mechanism is the oxidative stress 

resulting from exposure to this 

pesticide (Idriset al., 2012). 

Pyrethroid pesticides, including 

cypermethrin, are one of the most 

pollutants in the ecosystems. 

Generally, the cypermethrin-induced 

toxicity has been reviewed in several 



Kufa Journal For Veterinary Medical Sciences       Vol. (7)         No. (1)B             2016 

16 
 

experimental and clinical reports 

(WHO, 1989; Bretveldet al., 2006; 

USEPA, 2009; Idrisetal., 2012; Singh 

et al., 2012). Recently, cypermethrin 

and other pyrethroid compounds are 

the most widely used in Iraq. 

Application of pesticides in 

agricultural activities and over fishing 

in the south of Iraq represent the 

potential threat for many aquatic 

organisms (Yasser and Naser, 2010). 

For this reason, the aim of this study 

was to investigate the impact of 

cypermethrin on some biochemical 

parameters for liverand kidneys of rats. 

Materials and Methods 

Preparation of cypermethrin 

concentrations 

Cypermethrin (10 %) [ (RS)-cyano-(3-

phenoxyphenyl) methyl-(IRS)-cis-

trans-3-( 2,2-dichloroethenyl )-2,2-

dimethyl-cyclopropane carboxylate] 

sample was obtained 

fromonepesticidestores in Al-Najaf 

province during the year 2014. The 

concentrations of cypermethrin were 

calculated according to the body 

weight of animals. 

Experimental animals 

Forty adult female albino rats (Rattus 

rattus) were purchased from Faculty of 

Pharmacy / University of Karbala- 

Iraq, were used for this study. The 

present study was conducted at the 

animal house of Faculty of Veterinary 

Medicine / University of Kufa- 

Iraq.Healthy rats weighing between 

215-288 gm were used in this 

experiment. The animals were 

maintained in an air-conditioned room 

in individual stainless steel cages at 22-

25 °C throughout the study. The 

animals received standard pellet feed 

and water adlibitum. None of the rats 

had any clinically evident infection. 

Experimental design 

The study protocol was approved by 

the ethical committee of the 

Department of Biology- Faculty of 

Science - University of Kufa. The rats 

were acclimated with the laboratory 

conditions for a period of two weeks 

before initiation of the experiments.

 The mature female rats were 

randomly distributed into four groups 

(10 rats each). Three oral 

concentrations of cypermethrin (7.5, 

15, 30 mg/kg body weight), dissolved 

in corn oil, were investigated. The 

orallyconcentrations of cypermethrin 

were determined according to Fang 

etal. (2013). The control group 

received only the same volume of corn 

oil. All treated doses were given orally 

every two days.  

Sample collection 
At the end of the experimental period 

(one month), all rats were anesthetized, 

using a mixture of ketamine and 

xylazine i.m., and then they were 

sacrificed (Schiller and McNamara, 

1999). The hemato-biochemical 

analysis was performed on blood 

obtained from the experimental and 

control rats. The blood sample was 

obtained from animal through heart 

puncture by using a 5 ml disposable 

medical syringe. For biochemical tests, 

the blood was placed in tubes without 

anticoagulant and centrifuged at 3000 

rpm for 10 minutes. The blood serum 

was separated, transferred into 

Eppendorf tubes and kept in a 

refrigerator at -20 °C until the time of 

analysis (Silicietal., 2009).  

Biochemical analysis 

The levels of biochemical indices in 

blood serum that include total protein, 

albumin, globulin, aspartate 

transaminase (AST), alanine 

transaminase (ALT), alkaline 

phosphatase (ALP), urea and creatinine 

were measured by the 

spectrophotometer at specific wave 

lengths according to the protocol of 

kits supplied by Cypress diagnostics, 

Belgium. 

Statistical analysis 
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Analysis of data for present study was 

performed by using Statistical Package 

for the Social Sciences (SPSS, version 

20). The findings were expressed as 

(mean ± standard error). One way 

analysis of variance (ANOVA) 

followed by least significant difference 

(LSD) was used for the statistical 

comparison between control and 

treated groups. Statistical significance 

was accepted at P<0.05 values(Steel 

and Torrie, 1981) 

Results and discussion 

Blood proteins 

Treatment with cypermethrin resulted 

in a significant decrease (P<0.05) in 

blood plasma proteins (total protein, 

albumin and globulin) of all 

cypermethrin treated groups in rats in 

comparing with control group as 

shown in table 1. 

 

Table 1: Effect of cypermethrin on biochemical indices in blood serum in albino 

rats after 30 day. 

  

Control 

group 

Cypermethrin 

7.5mg/kg 

Cypermethrin 

15mg/kg 

Cypermethrin 

30mg/kg 

Total protein 

(g/dl) 

8.8 ± 0.21 *7.5 ± 0.03 *7.2 ± 0.04 *6.3 ± 0.10 

Albumin(g/dl) 4.9 ± 0.06 *4.5 ± 0.02 *4.3 ± 0.02 *3.7± 0.17 

Globulin(g/dl) 3.9 ± 0.18 *3.0 ± 0.04 *2.9 ± 0.06 *2.6 ± 0.24 

AST (IU/L) 39 ± 0.76 *44 ± 0.33 *47 ± 0.30 *57 ± 2.24 

ALT(IU/L) 21 ± 0.49 *27 ± 0.49 *31 ± 0.33 *39 ± 0.70 

ALP(IU/L) 44± 1.31 *64 ± 1.38 *82 ± 0.88 *130 ± 6.59 

Urea (mg/dl) 50 ± 0.73 *55± 0.56 *60± 1.17 *76 ± 2.24 

Creatinine(mg/dl) 1.6 ± 0.09 *2.0± 0.03 *2.6 ± 0.05 *2.9 ± 0.04 
 

- Data are expressed as mean ± standard error. 

-*: Significantly different from control group. 

- One-way ANOVA with LSD test at P<0.05. 

 

In this study, a significant decline in 

serum proteins in all cypermethrin-

treated groups was observed. These 

results are in agreement with those of 

Khan etal. (2009) on goats and 

Nishaletal. (2012) on mice. 

Yousefetal. (2003) reported that the 

decline in plasma protein was mainly 

due to the decrease in albumin rather 

than globulin fraction. In another 

study, Rivarola and Balegno (1991) 

suggested that the reduction in plasma 

protein, particularly albumin, in 

animals treated with pesticides could 

be attributed to changes in protein and 

free amino acid metabolism and their 

synthesis in the liver. Also, the protein 

depression in the blood was also 

reported to be mainly due to excessive 

loss through nephrosis (Rahmanetal., 

1990) 

In recent study, it has been proposed 

that the decrease in serum proteins 

could be attributed in part to the 

damaging effect of cypermethrin on 

liver cells (Nishaletal., 2012). 

Additionally, the decrease in total 

protein and globulin might be due to 

the pathological changes with altered 

enzymatic activity and impaired 

protein synthesis by the liver through 

the production of ROS during the 

metabolism of cypermethrin (Kale  

etal., 1999).  

Serum transaminases and alkaline 

phosphatase 

There was a significant increase 

(P<0.05) in the levels of aspartate 
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transaminase (AST), alanine 

transaminase (ALT) and alkaline 

phosphatase (ALP) in all cypermethrin 

treated groups in rats in comparison 

with control group (Table 1). 

Based on current knowledge, serum 

AST, ALT and ALP levels are 

biomarkers for hepatic diseases. The 

increase in the activities of these 

enzymes in serum is indicative for liver 

damage and thus causes alteration in 

liver function (Sankaretal., 2012). So, 

the estimation of various enzyme 

activities like AST and ALT were 

carried out because they represent the 

functional status of liver (Grewal etal., 

2009). Furthermore, the increase in 

ALP is assessed to indicate the damage 

of various organs such as heart, lungs 

and kidneys (Hoffmann etal., 1999). 

As it's known, these compounds are 

released into the circulation after 

cellular damage (Friedman etal., 

1996). 

The activities of enzymes in blood 

serum can also be used as a relevant 

stress indicator (Veliseketal., 2006). 

The administration of cypermethrin has 

been shown to produce oxidative stress 

by generating ROS and reducing the 

antioxidant defense systems (Atessahin 

etal., 2005).  Thus, it may be proposed 

that cypermethrin-induced oxidative 

stress may account for the degenerative 

changes in various organs such as 

liver, lungs, heart and kidneys (Grewal 

etal., 2009). Briefly, the high serum 

concentrations of AST, ALT and ALP 

are considered to be an index of organ 

damage. Thus, the increased in the 

activity of these enzymes, as observed 

in the present study, are probably due 

to the cypermethrin-induced 

pathological alterations of the liver,and 

kidney tissues.  

Urea and creatinine 
Results in the present study indicated 

that treatment with cypermethrin 

caused a significant increase (P<0.05) 

in the concentrations of serum urea and 

creatinine in all cypermethrin treated 

rats in comparison with the control 

animals as shown in table 1.  

The elevation of serum urea and 

creatinine is considered as a significant 

marker of renal dysfunction. Elevated 

blood urea is correlated either with an 

increased protein catabolism in the 

mammalian body or from a more 

efficient conversion of ammonia to 

urea as a result of  increased synthesis 

of enzyme involved in urea production 

(Rodwell, 1979).  

Additionally, the increase in blood urea 

and creatinine induced by pesticides 

was correlated closely with 

histopathological changes in the 

kidney, and these changes caused 

disturbance in the transport system of 

biochemical constituents in the kidney 

(Janardhanetal., 1988). Also, elevated 

creatinine is correlated with an 

increased protein catabolism, as 

creatinine is the end product of protein 

catabolism (Grewal etal., 2009). 

     In conclusion, the results of the 

present study clearly showed marked 

disturbances in biochemical parameters 

of vital organs such as liverand kidneys 

in various levels. This study showed 

that cypermethrin has accumulative 

dose-dependent toxic effects and may 

be one of the environmental factors 

that affect mammalian animals. 

Consequently, The mechanisms of 

cypermethrin intoxication requires 

further investigations. 
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