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1. Introduction

2. Materials and methods

2.1.Experimental design

An experiment was designed to study the hematological and biochemical changes of sub lethal 
toxicity of repeated doses of cypermethrin . Adult Sprague Dawley rats weighing 
approximately 200g were used for the study. The animals were divided into five groups 
randomly. Group I was maintained without any treatment and group II was maintained as 
vehicle control. Group III to V were intoxicated with cypermethrin orally at the dose level of 
40mg/kg, 80mg/kg and 120 mg/kg of body weight respectively in 2 ml gingely oil for 21 days. 
Hematological parameters such as packed cell volume (PCV), Hemoglobin concentration (HB), 
total erythrocyte count (TEC), total leukocyte count (TLC) and differential leukocyte count 
(DLC) were evaluated. The serum of animal was used for the assessment of biochemical 
parameters such as enzyme activity and serum protein content. Hematological parameters 
such as packed cell volume, hemoglobin concentration, total erythrocyte count and total 
leukocyte count showed a dose dependent reduction. The differential leukocyte count revealed 
relative before lymphocytosis and neutropenia in cypermethrin intoxicated groups. Alpha 
cypermethrin induced elevation of serum aspartate aminotransferase(AST) and alanine 
aminotransferase(ALT) where as serum level of Gamma glutamyl transferase (GGT) remained 
unaltered. 

Pyrethroids are modified derivatives of pyrethrins, the natural 
substances obtained from the flowers of Chrysanthemum 
cineraiaefolium.  Pyrethroids are among the most potent and 
effective insecticides available and are widely used for field pest 
control, as household pesticide and as veterinary and human 
pediculicides. The pyrethroids are potent neurotoxicants in both 
vertebrates and invertebrates, but acute toxicity in mammals is 
low. It interacts with the sodium channels in nerve cells of 
mammals through which sodium enters the cell in order to 
transmit a nerve signal. These channels can remain open for up to 
seconds, compared to the normal period of a few milliseconds, 
after a signal has been transmitted. On the basis of different 
behavioral, neurophysiological and biochemical profiles, two 
distinct classes of pyrethroids have been identified. Type 1 
phrethroids may cause mainly hyperexcitation and fine tremors; 
while Type II pyrethroids possess aa cyano group and produce a 
more complex syndrome, including clonic seizures [1]

Cypermethrin, a recent synthetic type II pyrethroid is extensively 

used for plant protection and control of ectoparasites of domestic 

animals. The oral LD50 for cypermethrin in male and female rats 

were 187-326mg/kg and 150-500mg/kg respectively. It has been 

reported that vehicle has a great influence on LD50 and it can be by 

influencing absorption. The oral LD50 for cypermethrin in rats is 

250 mg/kg (in corn oil) or 4123 mg/kg (in water). A number of 

studies have demonstrated the acute and chronic effects of 

cypermethrin on various animals. The toxicity study of sub lethal 

repeated doses of cypermethrin in gingely oil vehicle in Sprague 

Dawley rats has not been carried out. Therefore the present study 

was undertaken to know the sub lethal effect of cypermethrin on 

hematological  and biochemical  parameters in rats .

Adult male Sprague Dawley rats weighing approximately 200g 
procured from Small Animal Breeding Station, College of 
Veterinary and Animal Sciences, Thrissur Mannuthy were used for 
the study. Rats were maintained on identical feeding and 
management practices in laboratory  for one week  before
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3.1. Hematological Parameters

Table 1. Hemogram of rats intoxicated with cypermethrin

(Means bearing same superscript does not differ significantly, p<0.05)

3. Results and Discussion  

Since the animals of group V died within one week of 
experiment, their haemaological and biochemical parameters 
cannot be calculated.

Blood samples were collected from all the animals in each 
group from retro orbital plexuses with capillary tubes after 
anaesthetizing animals with diethyl ether. Blood was collected 
with appropriate anticoagulant (EDTA at the rate of 2 mg/ml) for 
estimation of haematological parameters such as packed cell 
volume(PCV), haemoglobin concentration(HB), total erythrocyte 
count(TEC), total leukocyte count(TLC) and differential 
leukocyte count(DLC). The serum collected was used for the 
estimation of alanine aminotransferase (ALT), aspartate 
aminotransferase (AST), gamma glutamyl transferase (GGT), total 
protein and albumin using kit supplied by Agappe Diagnostics.

    Rats in group III and IV showed a significant decrease in their 
TEC, PCV and HB. (Table 1). The reduction in values of TEC, PCV 
and HB indicate depressed erythropoiesis. Reductions in the 
erythrocyte count, PCV and hemoglobin concentration were 
observed by Manna et al., (2004b)[2] when Wistar rats weighing 
about 200g were intoxicated with cypermethrin orally at a rate 
14.5 mg/kg body weight dissolved in DMSO for 30 days. Sayim et 
al., 2005 [3] reported a significant dose dependent decrease in 
TEC, haematocrit, thromcocyte and MCH values when 

cypermethrin was administered orally at a dose rate of 150 and 
300mg/kg body weight along with feed for 28 consecutive days in 
8 week old Wistar rats. In addition 300mg/kg body weight of 
cypermethrin treatment caused a significant dose dependent 
decrease in HB levels.  Studies observed reduction in HB, TEC and 
PCV in one month old male Buscat rabbits intoxicated orally with 
1/10 LD50 and 1/100 LD50 of Dimethoate and Decamethrin 
separately in gelatine capsules at weekly intervals [4].  A report 
suggest that a significant reduction in PCV in crossbred cow calves 
intoxicated with 200mg/kg body weight of cypermethrin orally 
on days 0, 7 and 14 [5]. Haratym, 2002 [6] reported variation in 
TEC, HB and haematocrit levels in 8-12 week old female Swiss 
mice after intoxication with two doses of cypermethrin(5 mg/kg 
body weight and 25 mg/kg body weight orally as emulsion) where 
as he did not observe any variation in these parameters in male 
mice intoxicated with same doses. The observation he made with 
in female mice with low dose was a significant reduction in the 
parameters where as high dose group revealed a significant 
increase in the parameters tested. In 4 week old male Fisher 344 
rats (SPF) intoxicated with 4, 8 and 12 mg/kg body weight of  
cypermethrin orally in soy bean oil for 28 consecutive days, no 
changes in erythrocyte parameters could be observed [7]. Manna 
et al., 2005 [8] observed decrease in PCV and haemoglobin 
concentration in a study of 30 days long repeated dose toxicity of 
deltamethrin at a rate 15mg/kg body weight in Wistar rats. The 
findings of the present study and the reports of other authors 
reveals the dose, species and sex dependent variation of 
erythrocyte parameters in cypermethrin intoxicated animals and 
we cannot conclude that the variation in parameters are 
produced by cypermethrin toxicity alone.  

Total leukocyte count (TLC) and differential leukocyte count 
(DLC) showed significant variations in the intoxicated animals 
(Table 1). Total leukocyte count showed a significant reduction in 
the intoxicated animals as compared with the control animals. 
Differential leukocyte count revealed significant relative increase 
in the lymphocyte count but a significant reduction in the 
neutrophil count where as the count of other leukocytes were 
unaltered. A statistically significant increase in the number of 
leukocytes along with an increase of monocytes and lymphocytes 
was reported by Luty et al., 2000 in a study of sub acute toxicity of 
orally applied á cypermethrin at a dose rate of 10 mg/kg body 
weight and 25 mg/kg body weight orally as emulsion for 28 days 
in Swiss mice weighing about 21-24g [9]. Haratym et al., 2002 [6] 
observed that lower doses (5 mg/kg body weight) of á 
cypermethrin produced an increase in the number of leukocytes 
in peripheral blood of male mice, but no statistically significant 
variation in DLC in  male mice intoxicated with 5 mg/kg and 25 
mg/kg orally as emulsion. In female mice the same author 
reported a significant increase in leukocytes and those animals 
treated with 25 mg/kg cypermethrin revealed a significant 

 commencement of studies. The animals were fed with rat feed at a 
rate 10g/ animal/day, procured from Small Animal Breeding 
Station, College of Veterinary and Animal Sciences, Thrissur, India 
and given water adlibitum. The animals were randomly divided 
into five groups of eight each and designated as groups I to V. 
Technical grade cypermethrin was dissolved in 2 ml gingely oil at 
specified dose rates (40 mg/kg, 80 mg/ kg and 120mg/kg body 
weight) and was administered orally using a gastric tube to rats of 
group III, group IV and group V respectively daily for 21 days. 
Group II animals were administered 2 ml gingely oil daily orally 
for 21 days using a gastric tube to evaluate the effect of feeding 
gingely oil.  Group I animals were maintained without any 
treatment. This protocol was approved by Institutional Animal 
Ethics Committee, College of Veterinary and Animal Sciences, 
Thrissur.

2.2.Hematological and Biochemical studies

2.3.Statistical analysis

Results are expressed as Mean ± S. E. Data collected from 
various parameters were analyzed using one-way analysis of 
variance (ANOVA) and followed by Duncan's multiple range tests 
for grouping means having significance. 
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Groups

I

II

III

IV

PCV (%) HB (g/dl) TEC(Millions /cmm) TLC(Thousands/ cmm) Neutrophil (%) Lymphocyte (%)

a46.5± 0.42

a48.25± 0.88

b41.25± 0.49

39±1c

a17± 0.01

a17.4± 0.14

b15.02± 0.16

c14.2± 0.4

a8.28±  0.05

a8.67±0.09

b7.12±0.17

c6.87±0.1

a8.62±0.01

a8.74±0.11

b7.53±0.02

c6.78±0.03

a18.63±1.05

a20.13±1.11

b15.38±0.92

c10.5±1.5

a80.13±1.14

a77.12±1.42

b82.5±1.12

c89.5±1.5
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increase in the percentage of lymphocytes and percentage of but 
there was a decrease in the percentage of monocytes in the 
peripheral blood of female mice poisoned with 5mg/kg body 
weight of á cypermethrin. Manna et al., 2004a [2] observed a 
decrease in the lymphocyte and monocyte counts but an increase 
in neutrophil count in rats intoxicated with cypermethrin at a rate 
of14.5 mg/kg orally in DMSO for 30 days. In one month old male 
Buscat rabbits, dimethoate and decamethrin produced a marked 
elevation in the total leukocyte count at a high dose rates(1/10 
LD50) characterized by an increase in neutrophil count but 
adecrease in the lymphocyte, monocyte, basophil and eosinophil 
counts [4]. In cross bred calves of 3-5 months of age, sub acute 
toxicity of cypermethrin at a rate 200mg/kg body weight on days 
0, 7and 14 produced no effect on the TLC values whereas the 
number of lymphocytes was decreased but a slight increase in 
neutrophils, was observed [5]. Manna et al., 2005 [10] in a study 
on repeated dose toxicity of deltamethrin in rats observed 
decreased counts of lymphocyte, monocyte and eosinophil where 
as basophil count was increased significantly. Varshneya et 
al.,1992 [11] observed a significant reduction in total leukocyte 
count in male Wistar rats treated with cypermethrin at a rate 
40mg/kg body weight orally in ground nut oil for 90 days.  

A marked elevation of ALT and AST was found in the serum of 
cypermethrin intoxicated animals. But GGT levels in serum were 
found to be unchanged (Table 2, Fig1). Though cypermethrin 
toxicity affects most of the soft tissues in the body, bile ducts might 
not be damaged and hence the GGT values are not altered in the 
present study. The serum total protein content and albumin 
content were found to have a significant reduction in the 
intoxicated animals in the present study (Table 2). Liver damage 

cypermethrin could be the reason for reduction in serum protein 
levels. A study observed augmented ALT activity but declined GGT 
activity in serum of 8- 10 week old male Wistar rats treated with 
5mM, 10mM,25mM and 50mM of cypermethrin in normal saline 
intradermally [12]. Patel and his colleagues found that 
cypermethrin intoxication at a rate of 450mg/kg body weight 
could produce a significant elevation in the transaminase (AST 
and ALT) activities in the serum of  3-5 months old crossbred 
calves [13], but Kaur and Sandhu, 2000 observed a significant 
decrease in the plasma AST and  ALT activities in buffalo calves 
when 0.1% of cypermethrin was sprayed dermally for 10 
consecutive days [14]. Study of effects of cypermethrin at a rate 
300mg/kg body weight dissolved in Pluronic F-68 through intra 
peritoneal route for 7 days in male wistar rats revealed 
statistically significant increase in serum AST and ALT on day2 
and AST was maintained at a high level upto day 6, but a reduction 
in the albumin content although serum proteins remained 
unchanged [15]. Manna and colleagues reported a significant 
elevation in serum AST and ALT in studies of single dose 
(145mg/kg) and repeated dose (14.5mg/kg for 30 days) 
toxicities of á cypermethrin in rats [2, 8]. Cypermethrin 
intoxication in chickens at a rate 100 ppm in feed for 8 weeks 
revealed reduction in total proteins and albumin in serum [16]. In 
a study of teratological and biochemical changes of cypermethrin 
in young chick embryos, but Anwar, 2003 could not observe any  
change in serum AST and ALT activities of chick embryos on day 7 
of incubation even though 50, 100, 200 and 400 ppm of 
cypermethrin in acetone was injected to fertilized eggs through 
yolksac route on day 0 of incubation [17]. All these observations 
suggest that biochemical alterations induced by cypermethrin 
toxicity could be largely attributed to its pathological effects on 
the liver and the variation in results suggest the species, age and 
sex dependent effect of cypermethrin. Since all the animals in 
Group V died within 1 week, the biochemical parameters of this 
group cannot be incorporated. 

3.2.Biochemical profile 

Table 2. Effect of alpha cypermethrin on serum biochemical parameters

(Means bearing same superscript does not differ significantly, p<0.05)

Groups

I

II

III

IV

ALT(IU/L) AST(IU/L) GGT(IU/L) Total protein  (g/dl) Albumin (g/dl) Globulin  (g/dl)

56.87±2.4

58.75±1.47

130.12±4.29

209.5±13.5

175.37±2.9

175.25±2.81

268.87±2.89

271.5±12.5

0.25±0.16

0.25±O.46

1.63±0.38

2±0.51

6.54±0.09

6.5±0.09

4.89±0.17

4.6±0.01

3.46±0.08

3.62±0.05

3.12±0.11

2.75±0.05

3.01±0.10

2.88±0.07

1.76±0.19

1.85±0.05

Fig. 1 Mean levels of AST and ALT(IU/L) in cypermethrin 
intoxicated rats.  

Fig. 2 Mean Albumin and Globulin levels in cypermethrin 
intoxicated rats.
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In the present study, hematological parameters such as 
packed cell volume, hemoglobin concentration, total erythrocyte 
count and total leukocyte count showed a dose dependent 
reduction. The differential leukocyte count revealed variation in 
lymphocyte count and neutrophil count only. There was  relative 
lymphocytosis and neutropenia in cypermethrin intoxicated 
groups. The changes in blood picture indicate the toxic actions of 
cypermethrin on haematopoietic system. Biochemical profile 
reveals hepatotoxic potential of cypermethrin. The result of this 
study revealed that pyrethroids can no longer be considered as 
nontoxic to mammals and hence underscore the need for the 
judicious use of these compounds as insecticides in domestic 
animals.    

4.Conclusion
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