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1.

Study Title: Acute oral and dermal toxicity study of Living Jungle® mosquito repellent.

2.

Testing facility:
i.

Laboratory of animal facility and management (LAFAM), Universiti Teknologi MARA
(UiTM), Puncak Alam Campus, 42300, Bandar Puncak Alam, Selangor

ii.

Histology Unit, Brain Laboratory, Level 7, FF3 Building, UiTM, Puncak Alam Campus,
42300, Bandar Puncak Alam, Selangor

3.

Investigators:
i.

Dr Gurmeet Kaur Surindar Singh (Department of Pharmaceutical Life Sciences)
gurmeet9952@puncakalam.uitm.edu.my

ii.

Dr Meor Mohd Redzuan Meor Mohd Affandi (Department of Pharmaceutics)
meor@puncakalam.uitm.edu.my

4.

Test Substance: Living Jungle® Mosquito repellent (in liquid form)

Overall Objectives
To assess the acute dermal toxicity (part 1) and acute oral (part 2) toxicity of Living Jungle® mosquito
repellent required for product registration.
Part 1 Acute Dermal Toxicity.
Female Sprague-Dawley rats weighing between 200-300g were used for the acute dermal toxicity test and
maintained as mentioned in Acute Dermal Toxicity Test Guidelines (OECD 402, 1987).
Housing and feeding conditions






Temperature = 22 °C
Humidity = 50-60%
Light/Dark cycle = 12 h
Feeding = Pellets & water ad libitum
Housing = IVC, single-caged. Corn cob bedding.
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Procedures
1.

Twenty-four hours before the experiment, the rats’ dorsal fur was shaved. The rats were
anesthetised with Zoletil (0.1 ml/ 100 gm) during this procedure.

2.

Before applying the test compound, the dorsal area was cleaned with water. Test compound was
spread evenly on the skin covering at least 10% of total body surface. Gauze dressing was used to
cover the test area for 24 h. Test area was later cleaned with water after exposure period.

3.

Rats were divided into four dose response groups and each group consists of 5 female rats (200300 g; nulliparous and non-pregnant). Treatment groups consist of 5, 50, 300 and 2000 mg/kg of
the test compound.

4.

The rats were observed at hourly basis of first 8h exposure followed by daily observation for 14
days. Rats will be observed for tremors, convulsions, salivation, diarrhoea, lethargy, sleep and
coma. If rats show moribund condition or extreme pain, rats will be euthanized using carbon
dioxide.

5.

Body weight was recorded before exposure and weekly thereafter.

6.

All rats were subjected to gross necropsy and histopathological assessment for any pathological
changes.

7.

Figure 1 shows the summary of the experimental procedure for dermal toxicity.

Statistical analysis
Data collected were expressed as mean ± standard deviation (S.D.) and the normal distribution of the data
was examined using Kolmogorov-Smirnov test with p > 0.05 normality was assumed. The homogeneity
of variance of the Levene’s test, p > 0.05 of population variance was assumed equal. The results of weekly
body weights and organ weights were evaluated using one-way analysis of variance (ANOVA), followed
by Turkey HSD post-hoc test. The value of p < 0.05 was accepted as statistically significant.
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Figure 1: Flowchart of the acute dermal toxicity test
24h before experiment: Fur in dorsal area was
removed by shaving

The skin cleaned with water. *Test compound was
spread evenly on the skin covering at least 10% of
total body surface
Control
(n=5)

5mg/kg (0.0012mL) of
*test compound
(n=5)

30mg/kg (0.0072mL) of
*test compound
(n=5)

300mg/kg (0.072mL) of
*test compound
(n=5)

Observed hourly (for the first 8h)
(tremors, convulsions, salivation, diarrhea, lethargy,
sleep and coma)

Observed daily for 14 days

On day 15, rats were sacrificed and microscopic
examination of organs (kidney, liver, lungs, skin)
were conducted

2000mg/kg (0.48mL) of
*test compound
(n=5)

If rats showed moribund
conditions/extreme pain,
animals were euthanized
using CO2.
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Results and Discussion:
a) Observations
The first day hourly and subsequent daily 14-day observation post application of the Living
Jungle® mosquito repellent indicated no changes in the observation below for all treatment
groups.
Table 1: Summary of assessments and observation after dermal application of Living Jungle
mosquito repellent.

Assessment

Observations

i.

Skin and fur texture

No changes

ii.

Eyes irritation

No irritation or redness

iii.

Mucous membrane

No excessive mucous production

iv.

Behavioural patterns

Normal when treated compared to control

v.

Salivation

No excessive salivation

vi.

Lethargy

None

vii.

Sleep pattern

Normal

viii.

Diarrhoea

None

ix.

Coma

None

x.

Tremors

None

All animals from each dose exposed showed normal behavioral patterns when compared to
the control group (Table 1).

Acute Dermal and acute oral toxicity final report

b) Weekly body weight
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The weekly body week data showed no significant changes between the control and treated
groups.

Table 2: Mean and standard deviation of body weights for the control and groups exposed to mosquito
repellent at different concentrations.

Group
Mean weight (g)
Standard Deviation

Control
233.2
12.8

5 mg/kg
240.6
17.8

30 mg/kg
240.9
26.7

300 mg/kg
247.2
18.6

2000 mg/kg
236.8
19.6

No significant difference was noted in the mean body weight of the control rats compared to the
rats exposed to test compound (Table 2). Dermal exposure of Living Jungle mosquito repellent
did not cause any changes to the body weight of the rats. The weights were comparable with
the control group.
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c) Organ Weight
Table 3: Mean and standard deviation of organs weights for the control and groups exposed to mosquito
repellent at different concentrations.

Treatment (mg/kg)
Organ
weight
(g) (mean ± SD)

Control

5

30

300

2000

Liver

8.45 ± 0.95 7.67 ± 1.05 9.16 ± 0.92 7.92 ± 1.19 8.54 ± 1.44

Lungs

1.37 ± 0.11 1.40 ± 0.26 1.40 ± 0.16 1.38 ± 0.14 1.51 ± 0.20

Kidney (left)

0.82 ± 0.10 0.84 ± 0.10 0.88 ± 0.93 0.87 ±0.03

Kidney (right)

0.82 ± 0.08 0.84 ± 0.08 0.85 ± 0.06 0.83 ± 0.06 0.85 ± 0.08

Spleen

0.62 ± 0.12 0.67 ± 0.10 0.66 ± 0.10 0.62 ± 0.08 0.68 ±0.03

0.68 ± 0.03

No significant difference was noted in the mean organ weight of the control rats compared
to the rats exposed to test compound (Table 3). Dermal exposure of Living Jungle mosquito
repellent did not cause any changes to the organ weight of the rats. The weights were
comparable with the control group.
d) Histological assessment
i.

Kidney

Control

5mg/kg of test compound

Renal Corpuscle

30mg/kg of test compound

300mg/kg of test compound
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2000mg/kg of test compound

ii.

Description
Figure 3: Representative photomicrographs of the
renal cortex from each group. Each micrograph
shows the renal corpuscle (composed of a thin
capsule that enclose a narrow clear appearing
space and a capillary tuft or glomerulus that
appear as a large mass), proximal convoluted
tubule and the distal convoluted tubule. No
abnormalities were noted in any of the groups
exposed to the test compounds compared to the
control groups. 20X. H&E stain.

Liver

Control

5mg/kg of test compound

Hepatocytes

30mg/kg of test compound

Central vein

300mg/kg of test compound
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Central vein
Central vein

2000mg/kg of test compound
Portal triad

Central vein

iii.

Hepatic artery

Description
Figure 4: Representative photomicrographs of liver
tissue from each group. The micrograph shows
normal hepatocytes and portal triad. No
abnormalities were noted in any of the groups
exposed to the test compounds compared to the
control group. 40X. H&E stain.

Portal vein

Lungs

Control

5mg/kg of test compound
Alveoli
Bronchiole
Pulmonary vessel

Bronchiole

Pulmonary vessel

30mg/kg of test compound

Alveoli

300mg/kg of test compound
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Alveoli
Bronchiole

Bronchiole
Alveoli
Pulmonary vessel

Pulmonary vessel
2000mg/kg of test compound
Pulmonary vessel

Alveoli

Description
Figure 5: Representative photomicrographs of lung
tissue from each group.
The micrograph shows normal bronchioles, alveoli
with flattened squamous epithelial cells and
pulmonary vessels. No abnormalities were noted in
any of the groups exposed to the test compounds
compared to the control groups. 10X. H&E stain.

Bronchiole

iv.

Spleen

Control

5mg/kg of test compound
Red pulp

White pulp

White pulp

White pulp

Trabeculatory artery

30mg/kg of test compound

Red pulp

300mg/kg of test compound

Acute Dermal and acute oral toxicity final report

Red pulp
White pulp

White pulp

White pulp

Red pulp
2000mg/kg of test compound

Red pulp

Description
Figure 6: Representative photomicrograph of
spleen tissue. White pulp resembles spherical or
elongated whitish structures surrounded by red
pulp. No abnormalities were noted in any of the
groups exposed to the test compounds compared
to the control groups. 10X. H&E stain.

White pulp

v.

Skin

Control

5mg/kg of test compound

30mg/kg of test compound

300mg/kg of test compound
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2000mg/kg of test compound

Description
Figure 7: Representative photomicrograph of skin
tissue.
The epidermis and dermis layers appears normal in
groups exposed to the treatment compound
compared to the control group. 20X. H&E stain.

Summary of histological study findings.
The histological assessment findings of the acute dermal toxicity test indicated that the Living
Jungle mosquito repellent at 5, 30, 300 and 2000 mg/kg did not cause any microscopic changes
to the kidneys (Fig 3), liver (Fig 4), lungs (Fig 5), spleen (Fig 6) and skin (Fig 7).
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Part 2: Acute oral Toxicity.
Housing and feeding conditions






Temperature = 22 °C
Humidity = 50-60%
Light/Dark cycle = 12 h
Feeding = Pellets & water ad libitum
Housing = IVC, group-caged by dose. Corn cob bedding.

Procedures
1.
2.
3.
4.
5.
6.
7.
8.

9.
10.
11.

Rats were fasted overnight (water was supplied) and weighed prior to dosing.
Test substance was administered to rats (n=3) in a single dose, 5000 mg/kg by oral gavage.
After the substance has been administered, food was withheld for 4 hours.
The rats were observed continuously for 0 hour, 30 minutes, 4 hours and 24 hours.
There was no mortality at 5000 mg/kg bw, thus the experimental group was not extended to to
2000 mg/kg.
LD50 was higher than 5000 mg/kg.
Control group was fed with vehicle.
Daily observation was carried out for 14 days in which behavioural and number of mortality was
observed. Rats were also observed for tremors convulsions, salivation, diarrhoea, lethargy, sleep
and coma. If rats show moribund condition or extreme pain, rats were euthanized using CO2.
However, no rats were terminated in this manner for this experiment.
Stepwise procedure outlined in the OECD Guideline 423 (2001) was followed.
All rats were subjected to gross necropsy and histopathological assessment for any pathological
changes.
The method procedures are illustrated in Figure 8.

Statistical analysis
Data collected were expressed as mean ± standard deviation (S.D.) and the normal distribution of the data
was examined using Kolmogorov-Smirnov test with p > 0.05 normality was assumed. The homogeneity
of variance of the Levene’s test, p > 0.05 of population variance was assumed equal. The comparison for
weekly body weights and organ weights were made using independent sample T-Test. The value of p <
0.05 was accepted as statistically significant.

Acute Dermal and acute oral toxicity final report

Figure 8: Flowchart of acute oral toxicity test
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Results and Discussion:
a) Observations
The first day hourly and subsequent daily 14-day observation post application of the Living
Jungle® mosquito repellent indicated no changes in the observation below for all treatment
groups.
Table 4: Summary of assessments and observation after oral administration of Living Jungle
mosquito repellent.

Assessment

Observations

i.

Skin and fur texture

No changes

ii.

Eyes irritation

No irritation or redness

iii.

Mucous membrane

No excessive mucous production

iv.

Behavioural patterns

Normal when treated compared to control

v.

Salivation

No excessive salivation

vi.

Lethargy

None

vii.

Sleep pattern

Normal

viii.

Diarrhoea

None

ix.

Coma

None

x.

Tremors

None

All animals from each dose exposed showed normal behavioral patterns when compared to
the control group (Table 4).
b) Weekly body weight

Acute Dermal and acute oral toxicity final report

350

C o n tro l
5 0 0 0 m g /k g

W e ig h t ( g )

300

250

200

150
0

7

14

Day

Figure 9: Weekly body weight of female Sprague-Dawley rats administered orally with Living Jungle
Mosquito repellent.

The weekly body week data showed no significant changes between the control and treated
groups during the 2 weeks of experiment (Fig 9).

Table 5: Mean and standard deviation of body weights for the control and groups exposed to mosquito
repellent at different concentrations.

*P<0.05

Group
Mean weight (g)
Standard Deviation

Control
231.78
29.47

5000 mg/kg
272.26*
18.10

There was a significant increase in mean body weight of rats treated with 5000 mg/kg of
Living Jungle mosquito repellent compared to the control group (Table 5). Although there
were no significant changes of the weekly body weight changes, the mean values were
significant (P = 0.03). However, the % of body weight changes was 11.7 % and 13.7 % for the
control and treated group, respectively. The weight changes were relatively small between
the control and treated group.
c) Organ Weight
Table 6: Mean and standard deviation of organs weights for the control and groups exposed to mosquito
repellent at different concentrations.
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Treatment
Organ
weight
(g) (mean ± SD)

Control

5,000 mg/kg

9.45± 0.82

10.59 ± 1.38

1.29 ± 0.30

1.43 ± 0.20

Spleen

0.65 ± 0.12

0.66 ± 0.06

Kidney (left)

0.82 ± 0.15

0.94 ± 0.12

Kidney (right)

0.66 ± 0.06

0.97 ± 0.14

Liver
Lungs

No significant difference was noted in the mean organ weight of the control rats compared
to the rats fed with test compound (Table 6). Oral administration of Living Jungle mosquito
repellent did not cause any changes to the organ weight of the rats. The weights were
comparable with the control group.
d) Histological assessment
Kidney
Control

Treated

Renal Corpauscle
Renal Corpauscle

Description: Photomicrograph by 20x magnification, show the image of kidney tissue.
Liver
Control

Treated
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Hepatocytes

Hepatocytes

Description: Photomicrograph by 40x magnification, show the image of liver tissue.
Lungs
Control
Treated
Alveoli
Alveoli
Pulmonary vessel

Bronchiole

Pulmonary vessel

Bronchiole

Description: Photomicrograph by 10x magnification, show the image of lungs tissue.
Spleen
Control
Treated

Red pulp
White pulp

Red pulp
White pulp

Description: Photomicrograph by 10x magnification, show the image of spleen tissue.
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Fig 10: The kidney, liver, lungs and spleen appears normal in the group treated with 5000 mg/kg of test
compound compared to control group.

Summary of histological study findings.
The histological assessment findings of the acute oral toxicity test indicated that the Living Jungle
mosquito repellent at 5000 mg/kg did not cause any microscopic changes to the kidneys, liver,
lungs, and spleen (Fig 10).
Conclusion
The results showed that the acute oral and acute dermal toxicity study of Living Jungle®
mosquito repellent did not indicate any toxic effect in animals tested with this test compound.
No abnormalities were noted on the tested organs in groups exposed to the test compounds
compared to the control group. In addition, the acute dermal and oral exposure of the Living
Jungle mosquito repellent did not cause any changes to the animal body weight and normal
behavior pattern.

