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Abstract- Introduction: The liquid vaporizers are very
commonly used as residential insecticides
in developing
countries. Neurotoxic effects of pyrethroids have been reported
earlier but study regarding its direct effect on physical activity of
albino rats are scanty. So the present study was planned to
assess and compare the effects of long term prallethrin (a
Pyrethroid) exposure on albino rats.
Method: Twenty albino rats were divided into two groups of
control and experimental. Rats in experimental group were
exposed to 3.2% w/v prallethrin vapours 12 hours daily for 180
days. Control animals were kept under identical conditions
without exposure to said repellent.
The albino rats in experimental group were subjected to
Spontaneous Motor Activity, Forced Locomotor Activity and
Swimming endurance test to record their physical activity.
Result: Significant changes in Spontaneous Motor Activity,
Forced Locomotor Activity and Swimming Endurance Test were
not recorded in prallethrin exposed rats as compared to control
ones throughout the study.
Conclusion: Lack of changes in the behavioural parameters as
seen in our study may be due to difference in the route adopted
and perhaps due to limited duration of exposure and high degree
of adaptability of the animal to adverse insults.
Index Terms- pyrethroids, liquid vaporizers, albino rats, physical
activity, adaptability

I. INTRODUCTION

T

he major types of residential insecticidal products include
aerosols, mosquito coils and vaporizing mats among which
the liquid vaporizers have outnumbered others in popularity. 1
Their toxic effects have been observed in non target organs
causing muscle pain, joint pain, ataxia, chronic fatigue, headache
and difficulty in concentration.
Pyrethroid induced neurotoxicity and other toxic
symptoms, and their deleterious effects in humans and
experimental animals caused a concern on their chronic use.
These compounds are being extensively used and the product
information leaflet enclosed by the manufacturers are too
ambiguous to ensure the safety profiles on prolonged usage to all
groups including pregnant women. Most of the previous reports
are based on studies on immature mammals who received drug
through different routes except respiratory. The latter being
conventional route through which millions of people are exposed

for several decades. Hence the present study is aimed at
investigating and evaluating the changes in various physical
activity and psychomotor parameters in albino rats after
inhalation of pyrethroid based mosquito repellent.

II. MATERIAL AND METHOD
The present study was carried out on adult Charles foster
rats weighing between 100-150gms. The animals were provided
with standard pellet laboratory diet (Lipton India Limited) and
water ad-libitum. They were housed under identical diurnal
conditions and temperature. The animals were weighed, marked
and divided into two groups:
Group 1-Experimental
Group 2-Control
The experimental animals were kept in unit plastic cages
(36cm x 22cm x 14cm) with many holes. They were exposed to
liquid mosquito repellent inside a closed room (180cm x 240cm)
according to the method of Sinha.2 The animals were exposed to
3.2% w/v prallethrin vapours for 12 hrs daily for a period of 180
days. The control animals were kept under identical conditions
without exposure to 3.2% w/v prallethrin vapours. The
permission to perform experiments on rats was taken from
Institutional animal ethics committee.
The body weight was measured weekly and the water
consumption was assessed daily.
On day zero that is before exposure, the weight and
physical activities of both control and experimental rats were
noted down.
The experiments performed to assess physical activity were,
1. Spontaneous Motor Activity
2. Forced Locomotor Activity
3. Swimming endurance test
Thereafter all these parameters were assessed at days 1, 7,
14, 21, 28, 35, 42, 49, 56, 63, 70, 77, 84 , 91, 98, 105 ,112, 119,
126, 133, 140, 147, 154, 161, 168, 175 and 180.
Spontaneous Motor Activity
Motor activity was recorded on “Digital Actophotometer”
which has a chamber made up of perspex sheet for the animal. A
variable shock of strength 100V, 50Hz, 0.2mA is provided which
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is inbuilt in the instrument. Also a four digit counter is provided
which counts the movement of animal inside the perspex
chamber. Each animal was observed over a period of 5 minutes
and values expressed as counts per 5 minutes.3
Forced Locomotor Activity (Rota Rod test)
This test was performed according to the method of
Kihara.4 Albino rats weighing 100-150 g were taken. The
animals were placed individually on a scraped rod of 7 cm in
diameter and rotating at a rate of 5 revolutions per minute.
Animals were tested in two trials per day. The maximum trial
duration was 180 seconds and the inter trial interval was about 30
minutes. The time that each animal remained on the rod at the
rotation speed was recorded.
Swimming Endurance Test
This was done according to the method of Trudeau And
Murphy.5 A group of seven rats were tested for swimming
endurance. The rats were made to swim till exhaustion in a
swimming pool. The apparatus measuring 90 x 45 x 70 cm in
size was fitted with a thermostat. It was filled with water at a
temperature of 37°C and the temperature was maintained
throughout the experiment. The time taken to swim to exhaustion
was calculated for each group by taking mean of individual time.
The criterion for exhaustion was the animals inability to surface
for a period of 10 seconds.6
The physical parameters were assessed using Student’s ttest.
Observation and Results
The rats were divided into two groups, experimental and
control. Each group was divided into 3 subgroups to assess 3
different parameters. The experimental group was exposed to
prallethrin vapors for 6 months and physical activity parameters
were assessed weekly.
Physical Activity Parameters:
a) Spontaneous Motor Activity:
No statistically significant changes were observed in the
motor activity of the experimental subgroup as compared to
control ones throughout the study (Figure1.1 and Table 1.4).
b) Forced Locomotor Activity:
This parameter also did not reveal any significant variation
in the experimental group as compared to control group
throughout the experiment (Figure 1.2 and Table 1.5 ).
c) Swimming Endurance Test
No statistically significant variation was observed between
the experimental and control groups throughout the study (Figure
1.3 and Table 1.6).

III. DISCUSSION
Physical activity and psychomotor parameter
Neurotoxic effects of drugs are manifested as changes in
behavioural and psychomotor functions as CNS controls number
of functions like cognition, awareness, memory and motor
functions. In our study, to evaluate the neurotoxic effects of
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inhaled pyrethroids rota rod test, swimming endurance test and
spontaneous motor activity test was carried out. Significant
changes in Spontaneous Motor Activity (Figure 1.1, Table1.4),
Forced Locomotor Activity
(Figure1.2, Table 1.5) and
Swimming Endurance Test (Figure1.3, Table 1.6) were not
recorded in prallethrin exposed rats as compared to control ones
in the study. The body weight of experimental animals did not
show any significant variation compared with control rats.
The studies by Ahlbom7 using fat emulsion vehicle
containing bioallethrin, which were administered orally as a
single daily dose for 7 days to 10 day old mice offsprings. He
observed a significantly reduced locomotion score which was
different for each dosage group. Crofton and Reiter 8 reported that
decreased motor activity of rats is dosage dependent for type I
and type II pyrethroids. Crofton9 reported exposure to
deltamethrin produced dose dependent decrease in motor
activity. They adopted two different routes of administration,
intraperitoneal and per oral route. Motor activity being decreased
more significantly in intraperitoneal as compared to per oral
route. Abou donia10 reported decreased locomotor and
sensorimotor performance in rats following exposure to
pyridostigmine bromide, DEET, and permethrin using dermal or
oral route. Manna11 found that after oral dosing of alfacypermethrin in rats, there was significant motor incoordination.
Talts12 reported that neonatal exposure increases the
susceptibility of adult mice to toxic effects of bioallethrin, if
reexposed. Ahlbom7 also reported that exposure to an
organophosphate (DFP) during a defined period in neonatal life
induces permanent changes in brain muscarinic receptors and
behaviour in adult mice. Wolansky13 studied the relative
potencies for acute effects of pyrethroids on motor function in
rats and found that all pyrethroids, regardless of structural class,
produced dose dependent decreases in motor activity. The dosage
and route of administration was acute and oral.
Sinha2 reported that body weight of rat pups exposed to
pyrethroid containing mosquito repellent decreased significantly
but no gross abnormality in behaviour was observed. Tsuji 14 also
reported lack of changes in brain muscarinic receptor and motor
activity of mice after neonatal inhalation exposure to d-Allethrin.
In view of these studies, it can be deduced that the physical
activity and psychomotor performances, in case of pyrethroid
exposure were governed by dose, age of the animal, duration of
exposure and route of administration. Most common route of
exposure to pyrethroids is through the inhalational method, oral
intake being either accidental or suicidal. Hence in our study the
inhalation administration method was adopted. Since the masses
are being exposed to pyrethroid on a continuous basis that may
extend upto 30 to 40 years, our 180 days study may be a limiting
factor.
The higher level of sensitivity of the neonatal rat to
pyrethroid toxicity is due to the incomplete development of the
enzymes which catalyze the metabolism of pyrethroids in the
liver of young animal.15

IV. CONCLUSION
Neurotoxic effects of drugs are manifested as changes in
physical activity and psychomotor functions as CNS controls
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number of functions like cognition, awareness, memory and
motor functions. In our study, to evaluate the neurotoxic effects
of inhaled pyrethroids rota rod test, swimming endurance test and
spontaneous motor activity test was carried out. Lack of changes
in the physical activity and psychomotor parameters as seen in
our study suggest the relative safety of the said mosquito
repellent. Our findings deviate from many of earlier studies as it
may be due to difference in the route adopted and perhaps due to
limited duration of exposure and high degree of adaptability of
the animal to adverse insults. Further, study on the histological
parameters is required to see if there is any abnormality in
different areas of brain at microscopic level.
It appears that for the manifestation of abnormality in
physical activity and other psychomotor parameters a further
study with prolonged period of duration is required as in today’s
scenario the exposure to pyrethroid containing mosquito
repellent is continued and chronic.
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Figure 1.1. : Effect of Prallethrin vapours on spontaneous motor activity.
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Figure 1.2 : Effect of prallethrin vapours on forced locomotor activity

156
control group
experimental group

155

Time (Minutes)

154
153
152
151
150
149

148
0

14

28

42

56

70

84

98

112

126

140

154

168

180

Duration (days)

Figure 1.3 :Effect of prallethrin vapours on swimming endurance
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Spontaneous Motor activity
Days

Significance
Control

Exp

0

216.42 ± 4.61

216.14 ± 4.25

7

217.14 ± 7.68

217.14 ± 4.89

14

216.85 ± 6.08

215.14 ± 7.35

21

216.14 ± 8.31

216.57 ± 6.37

28

216.85 ± 4.90

217.28 ± 6.67

35

216.28 ± 5.31

216.14 ± 6.07

42

214.71 ± 5.41

214.57 ± 8.93

49

216.57 ± 5.00

215.42 ± 10.37

56

217.57 ± 3.35

217.14 ± 3.16

63

214.14 ± 4.67

216.57 ± 9.36

70

215.28 ± 6.28

216.71 ± 6.86

77

215.57 ± 5.75

214.57 ± 6.58

84

212.28 ± 8.05

216.71 ± 9.91

91

215.28 ± 4.90

214.71 ± 5.85

98

213.85 ± 3.23

214.28 ± 7.51

105

216.28 ± 4.60

212.71 ± 8.77

112

214.42 ± 5.24

213.28 ± 7.17

119

216.28 ± 4.10

213.85 ± 8.65

126

215.14 ± 4.33

212.85 ± 5.18

133

216.85 ± 3.39

216.71 ± 5.73

140

215.42 ± 4.29

215.42 ± 3.29

147

219.42 ± 3.16

216.85 ± 3.79

154

216.85 ± 4.90

217.14 ± 0.73

161

218.14 ± 3.77

217.71 ± 0.86

168

217.85 ± 3.98

215.42 ± 1.06

175

217.57± 3.31

216.71 ± 0.56

180

216.28 ± 2.16

216.85 ± 0.70

Not Significant

(p 0.5 to 1.0)
Table 1.4: Effect of prallethrin vapours on spontaneous motor activity (Mean

 S.E)
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Forced Locomotor activity
Days

Significance
Control

Exp

0

176.28 ± 2.01

176.07 ± 2.44

7

176.42 ± 2.35

177.28 ± 1.39

14

178.92 ± 1.07

179.35 ± 0.64

21

175.78 ± 3.21

175.92 ± 1.57

28

178.92 ± 1.07

178.50 ± 1.20

35

177.28 ± 1.80

178.42 ± 0.92

42

175.85 ± 2.75

175.71 ± 2.54

49

170.07 ± 4.13

174.07 ± 3.15

56

177.64 ± 2.19

176.78 ± 1.80

63

176.28 ± 3.72

175.14 ± 2.37

70

175.07 ± 4.93

169.28 ± 10.24

77

176.28 ± 2.63

176.64 ± 2.75

84

175.42 ± 3.33

174.92 ± 2.07

91

176.50 ± 2.40

178.21 ± 1.48

98

178.85 ± 0.85

177.57 ± 1.60

105

178.14 ± 1.31

176.85 ± 1.16

112

174.78 ± 4.89

176.35 ± 1.12

119

178.85 ± 0.85

178.50 ± 1.50

126

179.14 ± 0.85

176.92 ± 2.00

133

180.00 ± 0.00

179.35 ± 0.64

140

178.64 ± 1.06

178.14 ± 0.91

147

179.35 ± 0.41

179.35 ± 0.64

154

179.21 ± 0.78

177.71 ± 0.71

161

177.78 ± 1.44

176.14 ± 1.05

168

178.92 ± 0.85

174.71 ± 2.15

175

177.85 ± 1.06

176.28 ± 1.26

180

176.42 ± 1.90

176.28 ± 1.25

Not significant

(p 0.05 to 1.0)
Table 1.5 :Effect of prallethrin vapours on forced locomotor activity (Mean

 S.E)

www.ijsrp.org

International Journal of Scientific and Research Publications, Volume 3, Issue 3, March 2013
ISSN 2250-3153

Days

Swimming Endurance Test

7

Significance

Control

Exp

0

154.26 ± 0.46

154.22 ± 0.33

7

153.84 ± 0.66

154.42 ± 0.52

14

154.10 ± 0.41

155.09 ± 0.70

21

153.43 ± 0.43

154.59 ± 0.53

28

153.84 ± 0.76

153.73 ± 0.22

35

153.19 ± 0.61

153.37 ± 0.59

42

153.52 ± 0.43

153.53 ± 0.43

49

154.30 ± 0.55

154.05 ± 0.55

56

153.87 ± 0.43

154.13 ± 0.37

63

154.18 ± 0.53

154.24 ± 0.56

70

153.94 ± 0.74

154.25 ± 0.78

77

153.64 ± 0.63

153.09 ± 0.68

84

153.19 ± 0.61

153.33 ± 0.59

91

154.28 ± 0.41

154.55 ± 0.30

98

153.60 ± 0.61

153.22 ± 0.71

105

153.53 ± 0.43

153.51 ± 0.44

112

154.23 ± 0.55

154.21 ± 0.56

119

153.78 ± 0.48

153.74 ± 0.50

126

153.45 ± 0.51

153.03 ± 0.62

133

153.82 ± 0.65

152.96 ± 0.66

140

153.64 ± 0.51

151.91 ± 1.19

147

153.56 ± 0.69

152.08 ± 1.11

154

153.92 ± 0.47

153.34 ± 1.38

161

153.95 ± 0.65

152.68 ± 1.13

168

154.31 ± 0.45

152.53 ± 1.18

175

154.43 ± 0.49

152.73 ± 1.49

180

153.90 ± 0.50

151.33 ± 1.38

Not significant

(p 0.1 to 1.0)
Table 1.6: Effect of prallethrin vapours on swimming endurance (Mean  S.E)
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