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ABSTRACT

This study presented histopathological changes in the cerebellum of albino rats. Twenty rats of both sexes
weighing between 3-4 months were used for this study. Three groups, 1, Il and I11, were made for study.
Group 111 served as a control with no treatment administered. Rats in groups | and Il were allowed to
inhale synthetic pyrethroid, transfluthrin and herbal, Ocimum oil for 90 days. After 30 and 90 days, rats
were sacrificed, and sections of the brains were processed for histopathology. Results revealed
vacuolation in the molecular layer, depletion of Purkinje cell layer, and degeneration of granular layer in
the cerebellum was observed in rats allowed to inhale synthetic pyrethroids. There were no such
alterations seen in the cerebellum of rats allowed to inhale Ocimum oil. Therefore, it was concluded that
synthetic pyrethroid-based mosquito repellent is more hazardous to the health of the test animals than
herbal Ocimum oil mosquito repellent.

Keywords: Cerebellum, Transfluthrin, Ocimum Qil, Pyrethroids

INTRODUCTION

Pyrethroid insecticides are generally used in the field, houses, etc., to get protection from insects like
mosquitoes, etc. Because of their importance, new insecticides have been synthesized, which are found to
be less toxic for mammals and less resistant to an insect than other insecticides (Das et al., 2003). The
main insecticides which are frequently used in a household are mosquito coils, liquid vaporizers, and
aerosol (Krieger, 2003). Many studies indicated that synthetic pyrethroids harm the brain of animals like
they induced neurotoxicity in rats. Further, their expansion may also cause central nervous system toxicity
in infants (Briassoulis, 2001; Sudakin et al., 2003). Many studies indicated the depleting effect of
synthetic pyrethroids in liquid vaporizers on cerebellum rats (Saim Hasan et al., 2012: Rodriguez et al.,
2016). Besides synthetic pyrethroids, Ocimum sanctum (Tulsi), a herbal insect repellent, has healing and
medicinal properties (Sunanda and Sandhya, 2018). The oil of tulsi has been found to have anti-stress and
anti-anxious properties due to the presence of ethanolic compounds in them, as found in certain studies
(Edris and Farrag, 2003). Due to the wide application of osmium oil and harmful effects of synthetic
pyrethroid present experiment was designed to observe the effect of synthetic pyrethroids, transfluthrin
0.88% wi/v, and Ocimum oil, vapors on albino rat cerebellum for a period of 90 days.

MATERIALS AND METHODS

Animals: Experimental Albino rats (3-4 months) from the animal house of DFSAH, LUVAS, Hisar,
Haryana, were housed in different polypropylene plastic cages and acclimatized under laboratory
conditions with 12 hr. light/dark conditions for ten days. They were fed on a standard diet twice a day and
given water ad libitum. After getting clearance from the institutional animal ethical committee experiment
was started.

Experimental design: Animals were divided into three groups- Group | and Group Il acted as
experimental groups, and group 111 was taken as a control group. In Group I, eight animals were allowed
to inhale mosquito repellent containing synthetic pyrethroid transfluthrin. Further animals of this Group
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were divided into two subgroups with four animals in each. One subgroup was allowed to inhale synthetic
mosquito repellent for 8 hrs./day (Shrivastva et al., 2006), and the Other one was exposed for a period of
18 hrs./day (Gupta et al., 1999). The methodology of Group I, where Ocimum oil was used as mosquito
repellent, remained the same as that of Group-I.

Histopathological studies: The animals were sacrificed after 90 days, and the brain of rats was fixed in
10% formalin for 48 hrs. So that the tissue becomes immobilized and the cells get fixed without losing
their original morphology and shape. After fixation, the brain tissue was allowed to clean under running
tap water at room temperature for more than 2 hours to remove the extra fixative absorbed by the tissue as
it can cause hindrance in the staining process. After washing, cut the tissue section into roughly small
pieces of L.S and V.S as needed accordingly. Dehydration is done by subjecting the tissue section in
ascending order of 30%, 50%, 70%, 90%, and 100% alcohol for 10 to 20 minutes. As dehydration
removes the excess water from the tissue section and prevents the tissues from putrefaction. After
dehydration, the tissue was cleared with alcohol, xylene, and paraffin wax; after this process, the section
was standardized in paraffin wax by embedding. The tissue sections of 5microns in size were cut by using
a rotary microtome. The sections were stained with Harries hematoxylin and eosin. Observations were
made using a light microscope, and photographs were taken with an automatic photomicrographic system.

Table 1. Exposure of synthetic and herbal pyrethriod to albino rats

Time of Exposure | Synthetic pyrethroids Ocimum oil group-I1I
hrs/day group-| group-II Control
No. of animals No. of animals No. of animals
8 4 4 -
18 4 4 -
0 - - 4

RESULTS AND DISCUSSION

Present study evaluated long-term inhalation of synthetic pyrethroid results in an adverse effect on the
cerebellum of albino rats. After 30 days of exposure to synthetic pyrethroid, the Purkinje cell layer was
found to be reduced in male and female rats. The granular layer and the appearance of the vacuole in the
molecular layer were also observed in these animals' cerebellum (Fig. 2,6). This effect becomes more
prominent in male and female animals after 90days (Figs. 3, 7).

Fig 1. L.S. of The control-group rats brain
section

*normal Purkinje cells (P),

*the densely populated granule cell layer (G)
and

*the uniform molecular layer (ML) in the
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Fig 2. L.S. of Synthetic exposed male rats Fig 3. L.S. of Synthetic exposed male rats
(30days) (90days) brain section

brain section *Loss of Purkinje cells (P),

*Less number of Purkinje cells (P), «Very much Reduced granule cell layer (G) and
*Reduced granule cell layer (G) and *Appearance of vacuoles in molecular layer
*Appearance of vacuoles in molecular layer (ML) in the

(ML) in the

AT

Fig 5. L.S. of herbai éxposed male fats

brain section (90days) brain section

*Normal Purkinje cells (P), *Normal Purkinje cells (P),

eIntact granule cell layer (G) and eIntact granule cell layer (G) and

*Normal molecular layer (ML) *Very less change in molecular layer (ML)

In animals of both sex exposed to Ocimum oil, normal Purkinje cells, a densely populated granular layer,
and a uniform molecular layer was observed after 30 days (Fig 4,8). After 90 days, no adverse effect was
observed in the cerebellum of rats except in the case of male rat cerebellum, where minor vacuoles
appeared in the molecular layer (Fig 5). In females, all portions were remained normal after 90days of
exposure to herbal Ocimum oil (Fig. 9). The result obtained from these experiments has shown that acute
and chronic exposure to synthetic pyrethroids in mosquito repellent machines is more toxic to rats than
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Ocimum oil. The toxicity of exposure depends on the period of exposure. The present study establishes
that synthetic pyrethroids given by the inhalational route for a long period do cause neurotoxicity where
degenerative changes were find out in the cerebellum.

Synthetic pyrethroid harms the cerebellum of the brain, and this fact is well supported by the present
study in which albino rats were exposed to Synthetic pyrethroid through inhalation. B-cyfluthrin a
synthetic pyrethroid, caused neurotoxicity as well as oxidative damage in the brain of Swiss albino mice
at the tested dose levels, Rajawat et al., (2019). Pathological effects were visible in granular cell layers,
Purkinje cell layers, and molecular layers after 30days of exposure. Report of several pieces of research
by Nebeker et al., (1992), Menegaux et al., (2006), and Oluwatobi et al., (2014) showed that exposure to
synthetic pyrethroids had potential hazards in both man and animals and that prolonged exposure through
inhalation caused changes in tissue architecture and brain malfunction. Manna et al., (2004) and Khan et
al., (2009) observed congestion and hemorrhage in the brain of rats intoxicated with single and repeated
doses of cypermethrin (synthetic pyrethroid), but the present study showed no such changes in the brain
of albino rats were observed; this may be due to different routes of synthetic pyrethroid administration.
Pawar et al., (2017) results indicated that 28 days of oral exposure to Lambda-cyhalothrin, a synthetic
pyrethroid, causes oxidative damage to the brain of mice, which could be responsible for neurotoxicity.
Administration with a high dose of fipronil resulted in histopathological changes-vacuolation in the
molecular layer, necrosis of neurons, and loss of Nissl's substance in mice's cerebellum (Badgujar et al.,
2015). Pankaj et al., (2019) observed that the Inhalation of pyrethroid and herbal mosquito vaporizers
both cause neuronal degeneration and spongiosis in the spinal cord. Discontinuation of herbal vaporizer
exposure for one month exhibits a significant reversal of injury compared to the withdrawal of pyrethroid-
based mosquito vaporizer. Their results on synthetic pyrethroid are in favor of the present findings but
against to Ocimum oil.
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Fig 6. L.S. of Synthetic exposed female Fig 7. L.S. of Synthetic exposed female
rats (30days) brain section rats (90days) brain section

*Vacuoles appears in Purkinje cells (P) *disappearance of Purkinje cells (P)
layer, layer,

*Reduced granule cell layer (G) and *Reduced granule cell layer (G) and
*Loose molecular layer (ML) *Loose molecular layer (ML)
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Fig 8. L.S. of Herbal exposed female Fig 9. L.S. of herbal exposed female
rats (30days) brain section rats (90days) brain section

*Normal Purkinje cells (P) layer, *Very less Vacuoles seen in Purkinje
*Normal granule cell layer (G) and cells (P) layer,

*Normal molecular layer (ML) *Normal granule cell layer (G) and

*Normal molecular layer (ML)

CONCLUSION

The present findings confirmed that histopathological changes appeared in the cerebellum of albino rats
who received synthetic pyrethroid. Further, this study showed that synthetic pyrethroid exposure to
animals for a long time resulted in the loss of the Purkinje cell layer of the cerebellum in the albino rat.
On the other hand, no such alteration in the cerebellum was observed in rats exposed to herbal Ocimum
oil, so it can be considered that an herbal one is better than the synthetic one.

ACKNOWLEDGMENT
The authors gratefully acknowledge Department of Zoology, Maharshi Dayanand University to provide
facilities to carry out the research work.

REFERENCES

Badgujar PC, Pawar NN, Chandratre GA, Telang AG & Sharma AK (2015). Fipronil induced
oxidative stress in kidney and brain of mice, protective effect of vitamin E and vitamin C. Pesticide
Biochemistry and Physiology, 118, 10-8.

Briassoulis G, Narlioglou M & Hatzis T (2001). Toxic encephalopathy associated with use of DEET
insect repellents, a case analysis of its toxicity in children. Human Experimental Toxicology, 20, 8-14.
Das NG, Baruah I, Talukdar PK & Das SC (2003). Evaluation botanical repellents against mosquitoes.
Journal of Vector Borne Diseases, 40(1-2), 49-53.

Edris, AE & Farrag ES (2003). Antifungal activity of peppermint and sweet basil essential oils and their
major aroma constituents on some plant pathogenic fungi from the vapor phase. Nahrung, 47, 117-121.
Gupta A, Nigam D, Gupta A, Shukla GS & Agarwal AK (1999). Effect of pyrethroid-based liquid
mosquito repellent inhalation on the blood-brain barrier function and oxidative damage in selected organs
of developing rats. Journal of applied toxicology, 19, 67-72.

Centre for Info Bio Technology (CIBTech



CIBTech Journal of Zoology ISSN: 2319-3883

Online, International Journal, Available at http://www.cibtech.org/cjz.htm
2022 Vol.11, pp.68-73/Annu and Sudesh

Research Article (Open Access)

Khan A, Faridi HA, Ali M, Khan MZ, Siddique M & Hussain | (2009). Effects of cypermethrin on
some clinico- hemato- biochemical and pathological parameters in male dwarf goats (Capra
hircus) Experimental Toxicology and Pathology, 61, 151-60.

Krieger RL, Dinoff TM & Zhang X (2003). Octachlorodipropylether (S2) Octachlorodipropyl ether (s2)
mosquito coils are inadequately studied for residential use in Asia and illegal in the United States.
Environmental Health, 35, 261-267.

Manna S, Bhattacharya D, Basak DK & Mandal TK (2004). Single oral dose toxicity study of a-
Cypermethrin in rats. Journal of Pharmacology, 36, 25-8.

Menegaux F, Baruchel A, Bertrand Y, Lescoeur B, Leverger G, Nelken B & Sommelet D (2006).
Household exposure to pesticide and risk of childhood acute leukaemia. Control and Environmental
Medicine, 63, 131-134.

Nebreker AV, Griffs WL, Sturtzman TW, Schuytema GS, Carey LA & Scheve SM (1992). Effects
of aqueous and dietary exposure of dieldrin on survival, growth and bio-concentration in mallard
ducklings. Environmental Toxicology and Chemistry, 11, 687-699.

Oluwatobi TS, Nkoyo MU, Ayobami EO & Olaide O (2014). Brain, lung and heart oxidative stress
assessment of an over the counter pyrethroid insecticide product in Nigeria. Biochemistry. 26(4), 130-139.
Pankaj AK, Pandey M, Manik P, Rani A & Tomar S (2019). Effect of exposure and withdrawal of
pyethroid and herbal based mosquito vaporizers on histology of spinal cord of male wistar albino rats. IP
Indian Journal of Anatomy Surgery of Head, Neck and Brain, 5(1), 13-16.

Pawar NN, Badgujar PC, Sharma LP, Telang AG & Singh KP (2017). Oxidative impairment and
histopathological alterations in kidney and brain of mice following subacute lambda-cyhalothrin
exposure. Toxicology and Industrial Health, 33(3), 277-286.

Rajawat NK, Soni I, Syed F, Verma R, John PJ & Mathur R (2019). Effect of B-cyfluthrin (synthetic
pyrethroid) on learning, muscular coordination and oxidative stress in Swiss albino mice. Toxicology and
Industrial Health, 35, 358-367.

Rodriguez JL, Ares |, Castellano V, Martinez M, Martinez-Larrafiaga MR, Anadén A & Martinez
M A (2016). Effects of exposure to pyrethroid cyfluthrin on serotonin and dopamine levels in brain
regions of male rats. Environmental research, 146, 388-394.

Saim H, Mohd. S & Pawan K (2012). Histopathological Changes in White Matter of Cerebellum in
Pyrethroid Exposed Albino Rats. International Journal of Collaborative Research on Internal Medicine
& Public Health, 649-54.

Shrivastva A, Shrivastva MK & Raizada RB (2006). Ninety-day toxicity and one-generation
reproduction study in rats exposed to allethrin based mosquito repellent. The Journal of Toxicological
Science, 31, 1-7.

Sudakin D & Trevathan WR (2003). DEET, a review and update of safety and risk in the general
population. Journal of Toxicology and Clinical Toxicology, 41, 831-839.

Sunanda D & Sandhya S (2018). Effect of Ocimum sanctum (tulsi) on histology of liver and kidney of
albino rat. Plant Archives. 18(2), 1416-1420.

Centre for Info Bio Technology (CIBTech



