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Abstract

Pesticides are continuous exercises to prevent, kill or repel any pest. The use of pesticides is not
proper in a scientific way, it contributes to various diseases, including neurological, carcinogenic
respiratory reproductive, and developmental toxicity. Mancozeb, a fungicide, was listed for the
reproductive physiology of non-target organisms. It also affects the mitochondrial enzymes,
disturbing mitochondrial function, and adenosine triphosphate (ATP) production.
Monocrotophos pesticides are banned in many countries, under the "restricted” Category. Use of
Short-term exposure to Carbendazim are produce muscle twitching, headache, nausea, dizziness,
loss of memory, diarrhea, and slowed heartbeat. In view of the above problem, the present study
examines, if higher amounts of pesticide are used, it accumulates in soil and water and causes
lethal effects on living beings of an ecosystem.
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Population has been increased with high rates since last few decays. Not only put the

pressure on land but also problem to feed the population. So, we required the diet food and
nutrition to high yielding occupied by the pests (Giridhar and Indira, 1997). After a few years,
some researchers invented new modern technology and define variety of pesticides. It is classified
depending on the chemical nature, mode of entry, mechanism of action, and primary target
organism. Based on their chemical nature, pesticides are classified as Organochlorides (OC),
Organophosphates (OP), Carbamates (CB), Pyrethroids (PY), and Triazines (TZ) (Akashe et
al.,2018)

ENVIRONMENTAL HAZARDS OF PESTICIDES
India is an agricultural country producing different types of crops. Thus, Pesticide plays a

dynamic functioning in the agricultural field or public health protection programs for preventing
and controlling plants from pests and vector-borne diseases, leading to increased food production.
Use of this Pesticide have more than doubled in the last 10 years. WHO (1997) data show that 3
million people are poisoned and2,20,000 lakhs deaths occur by pesticides in every year.
Awareness regarding pesticide used in emerging countries is very poor. Even if, the over-
application or misuse of these pesticides caused a possible adverse effect on human health and
other non-target organisms (Ankley and Jensen, 2001).

Green revolution is one of the basic needs to save our planet and our country from burning
environmental issues, there was a quantum bounce in the use of synthetic pesticides which play
an important role in agriculture to control destructive pests such as insects, weeds, plant disease
- causing pathogenic organisms, nematodes, arthropods, and vertebrates, that cause danger to the
quality of food products such as fruits and vegetables, hazardous to the environment, affects soil
fertility and causing an imbalance in nature(Priyanka et al., 2022)

Accumulation of pesticides adversely affects the environment and ecosystem (John, 2007).
The world health organization discovered only 2-3 % of chemical pesticides are effectively used
for preventing, controlling, and killing pests, while the rest remains in the soil (WHO, 1990).
Exposure to pesticides can travel up in the food chain leads to poisonous to animals. Some
pesticides can accumulate in higher amounts and build up toxic levels in the organisms that
consume them over time. When pesticides accumulated in organism's tissue is eaten by a higher
organism, it enters the latter’s tissue and spread in the food chain.

Recently studies have shown that higher amount of pesticides might contribute to various

diseases, including neurological, carcinogenic(Bassil et al., 2007), respiratory (Hernandez et
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al.,2011), reproductive and developmental toxicity (Hanke and Jurewicz, 2004).Furthermore,

several studies have recommended that more use of occupational pesticides may induce oxidative
stress damage to various physiological systems such as testicular function. (lhsan et al., 2011;
Mehrpour et al., 2014). Day by Day occupational exposure increases the risk towards infertility

while residential use of pesticides is less risky (Greenlee et al., 2004).

MANCOZEB
Mancozeb, a manganese/zinc ethylene-bis-dithiocarbamate, is a pesticide widely used in

pest control management. It acts as a contact fungicide used to protect vegetables, fruits and other
field crops against fungal diseases (Miles and Kemmitt,2004) It is widely used due to its high
pesticidal properties, low mammalian toxicity, lower persistence, and fast biodegradability in the
environment (Fishel, 2017). Application of mancozeb is also used for the treatment of cottonseed,
potatoes, corn, sunflower, sorghum, peanuts, tomatoes, flax, and cerealgrains. Mancozeb is
combined with metalaxyl is more potential for the control of downy mildew of cucumber instead
of applied individually (Samoucha and Cohen,1984).Recent studies also found that a combination
of carbendazim and mancozeb are very effective for the control of leaf blight on sunflower
(Mathivanan and Prabhavathy 2007) and chili rots (Roy et al., 2010).

MANCOZEB AND ITS HAZARDS
The focus of much attention at the research level has been on the search for novel or

reconsidered aspects of the toxicity of mancozeb to the adverse effects of the reproductive
physiology of non-target organisms. However, over doses of mancozeb affect the mitochondrial
enzymes, disturbing mitochondrial function and adenosine triphosphate (ATP) production. It can
also react with the sulfhydryl groups of amino acids and enzymes in fungal cells, resulting in
metabolism disorders and activated apoptotic pathways (Afsar and Demirata,1987). Although it
has been reported to possess low acute toxicity, persistence in the environment, diverse chronic
health effects like increased carcinogenic potential (Shukla and Arora,2001) endocrine system
disruption, and toxic effects on the immune (Pavlovic et al.,2016) and neuronal system (Domico
et al., 2007) by exposure to mancozeb. Use of mancozeb decrease sperm count with increased
aberrant head morphology found in mouse reported by Khan and Sinha, (1994)

A previous study recommended that the use of mancozeb exposure increased frequency of
thyroid disease in female spouses. In addition, effect of mancozeb on reproductive organs and its

functions have been observed by formation of free radicals (ROS), leading to reduced uterus,
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ovary, and testes weights, disrupted estrus cycles, pathological changes, and cellular apoptosis in

testis(Mahadevaswami et al., 2000).Besides, excessive production of ROS can impair
reproductive capacities by modifying sperm mobility, viability, and integrity of their membrane
(Abd-Ellah et al., 2015).At high doses of exposure mancozeb disturb convulsions, slurred speech,
confusion and slowed heartbeat in human. In lower doses, mancozeb can also cause a skin rash

if the chemical has contact with the skin.

MONOCROTOPHOS AND ITS EFFECT
Another pesticide is Monocrotophos (MCP). MCP is belongs to the organophosphate group

used extensively in agriculture and animal husbandry. This is a banned pesticide for different
types of vegetables in many countries (Bonvoisin et al.,2020). In India, MCP is used extensively
to protect cotton and sugarcane crop from the broad spectrum of chewing, sucking, and boring
insects. It is under "restricted use." Category. Many countries banned MCP, but this demand is
very high due to its low cost and effectiveness. MCP is highly water-soluble and can easily

contaminate the aquatic environment due to indiscriminate use.

EFFECT OF CARBENDAZIM ON DIFFERENT TYPES OF DISEASES
Carbendazim (Camry 767) is a broad - spectrum Benzimidazole systemic fungicide and

a metabolite of Benomyl. Carbamate pesticides affect the nervous system by disrupting reversibly
an enzyme that regulates acetylcholine, a neurotransmitter. Short-term exposure can produce
muscle twitching, headache, nausea, dizziness, loss of memory, diarrhea and slowed heartbeat.
Application of Carbendazim in an appropriate amount to controlling various insect-pests and
diseases in fruit harvest time. It is generally used to control anthracnose diseases and stem end
rot through either preharvest spray (Prakash and Pandey, 2000) or postharvest spray and dip in
hot fungicidal solution in mango plant (Bhattacherjee et al., 2009).

Currently, the wide use of pesticides in combination like cypermethrin, mancozeb, and
metalaxyl is ready-to-use by local manufactures instead of using individual ones, which may
cause more health damage (British, 2013). The potential effects of these mixtures in damage of
reproductive system reported by Wade et al., (2002). Therefore, this research aimed to evaluate
the adverse effects of the three pesticides mixture or individual (cypermethrin, mancozeb, and

metalaxyl) on the reproductive system and oxidative stress in non-targeted organism

JETIR2301562 | Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org | f461


http://www.jetir.org/

© 2023 JETIR January 2023, Volume 10, Issue 1 www.jetir.org (ISSN-2349-5162)
References

» Abd-Ellah M, Aly H, Mokhlis H, Abdel-Aziz A (2015). Quercetin attenuates di-(2-
ethylhexyl) phthalate-induced testicular toxicity in adult rats. Human & Experimental
Toxicology, 35 : 232-243. doi: 10.1177/0960327115580602.

» Akashe, M. M., Pawade, U. V, Nikam, A. V (2018). Classification of Pesticides: A
Review, Int J Res Ayurveda Pharm, 9(4) :144-150.

» Ankley G.T. and Jensen K.M. (2001).Description and evaluation of a short-term
reproduction test; Environ. Toxicol. Chem., 20(6), 1276-1290.

» Bassil K, Vakil C, Sanborn M, Cole D.C, Kaur J.S, Kerr K.J (2007).Cancer health effects
of pesticides. Systematic review. Canadian Family Physician, 53: 1704-1711.

> Bhattacherjee, A. K., Pandey, B. K., Prakash, O. (2009). Persistence and dissipation of
carbendazim residues in mango fruits after pre- and post-harvest application. Journal of
Food Science and Technology, 46 : 347-347.

» Bonvoisin, T., Utyasheva, L., Knipe, D., Gunnell, D., and Eddleston, M. (2020).Suicide
by Pesticide Poisoning in India: A Review of Pesticide Regulations and Their Impact on
Suicide Trends, BMC Public Health, 20(1) : 1-16.

» British Colombia, (2013). Human Pesticide Exposure butyryl cholinesterase and
acetylcholinesterase by the organophosphate chlorpyrifos oxon. Toxicology and Applied
Pharmacology, 241:135-142.

» Diaz-Véliz G, Mora S, Gomez P, Dossi MT, Montiel J, Arriagada C, Aboitiz F, Segura-
Aguilar J. (2004). Behavioral effects of manganese injected in the rat substantia nigra are
potentiated by dicumarol, a DT-diaphorase inhibitor. Pharmacology, Biochemistry, and

Behavior, 77: 245-251. DOI: 10.1016/j.pbb.2003.10.016

JETIR2301562 | Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org | 1462


http://www.jetir.org/

© 2023 JETIR January 2023, Volume 10, Issue 1 www.jetir.org (ISSN-2349-5162)
» Domico L.M, Cooper K.R, Bernard L.P, Zeevalk G.D, (2007). Reactive oxygen species

generation by the ethylene-bis-dithiocarbamate (EBDC) fungicide mancozeb and its
contribution to neuronal toxicity in mesencephalic cells. Neurotoxicology, 28:1079—
1091.

» Fishel, F. M., (2017) Pesticide Toxicity Profile: Carbamate Pesticides 1: 2—4.

» Giridhar P. and Indira P. (1997): Effects of an organophosphorous Nuvan on total lipids
and lipase activity of the fresh water fish Labeorohita (Hamilton); Ind. J. Comp. Animal
Physiol., 15: 37-40.

» Greenlee A.R., Tammy E.M., and Richard B. L. (2004). Low-dose agrochemicals and
lawncare pesticides induce developmental toxicity in murine preimplantation embryos;
Environ. Health Perspect., 112: 703-7009.

» Hanke W, Jurewicz, J.(2004). The risk of adverse reproductive and developmental
disorders due to occupational pesticide exposure: an overview of current epidemiological
evidence. International Journal of Occupational Medicine and Environmental Health,17:
223-243.

» Hernandez A.F, Parron T, Alarcon R,(2011). Pesticides and asthma. Current Opinion

Allergy Clinical Immunology, 11: 90-96.https:// doi.org/ 10.1093/ jaoac/ 70.5.923

» HUYSEYIN Afsar, Birsen Demirata, (1987). Simple Method for Distinguishing Maneb,
Zineb, Mancozeb, and Selected Mixtures, Journal of Association of Official Analytical
Chemists, 70 (5) : 923 — 924.

» lhsan A, Wang X, Liu Z, Wang Y, Huang X, Liu Y, Huan Y , Hongfei Zhang H Li T,
Yang C, Yuan Z, (2011). Long-term mequindox treatment induced endocrine and
reproductive toxicity via oxidative stress in male Wistar rats. Toxicology and Applied

Pharmacology,252:281-288. doi: 10.1016/j.taap.2011.02.020

JETIR2301562 | Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org | 1463


http://www.jetir.org/

© 2023 JETIR January 2023, Volume 10, Issue 1 www.jetir.org (ISSN-2349-5162)
» John, P. J. (2007). Alteration of certain blood parameters of freshwater teleost

Mystusvittatus after chronic exposure to Metasystox and Sevin, Fish Physiol. And
Biochem.,33:15-20.

» Suresh C. Joshi, Bhawna Bansal, Nakuleshwar D. Jasuja (2011) Evaluation of
reproductive and developmental toxicity of cypermethrin in male albino rats,
Toxicological & Environmental Chemistry, 93:3, 593-602, doi: 10.1080/ 02772248
.2010.537441

» Khan P, Sinha S. (1994). Impact of higher doses of vitamin C in modulating pesticide
genotoxicity Teratog. Carcinog. Mutagen., 14:175-81.

» Mahadeva swami M.P, Jadaram kunti U.C, Hiremath M.B, Kaliwal B.B. (2000).Effect of
mancozeb on ovarian compensatory hypertrophy and biochemical constituents in hemi
castrated albino rat. Reproductive toxicology, 14:127-134.

» Mathivanan, A., &Prabhavathy, V. R. (2007). Effect of carbendazim and mancozeb
combination on alternaria leaf blight and seed vyield in sunflower. Archives of
Phytopathology and Plant Protection, 40 : 90-96.

» Mehrpour O, Karrari P, Zamani N, Tsatsakis A.M, Abdollahi M (2014). Occupational
exposure to pesticides and consequences on male semen and fertility. A review.
Toxicology Letters. 230 (2) : 146-156 .doi: 10.1016/j.toxlet.2014.01.029.

» Miles M, Kemmitt G. (2005). Field studies to determine mancozeb based spray
programmes with minimal impact on predatory mites in European vine cultivation.
Communications in agricultural and applied biological sciences,70:559-567.

» Pavlovic V, Cekic S, Ciric M, Kirtinic D, Jovanovic J. (2016).Curcumin attenuates
Mancozeb-induced toxicity in rat thymocytes through mitochondrial survival pathway.

Food and chemical toxicology,88:105-111.

JETIR2301562 | Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org | f464


http://www.jetir.org/

© 2023 JETIR January 2023, Volume 10, Issue 1 www.jetir.org (ISSN-2349-5162)
» Prakash, O. M., Pandey, B. K. (2000). Control of mango anthracnose by hot water and

fungicidal treatment. Indian Phytopathology, 53: 92-94.
» Priyanka G, Nidhi G, Ankita P, Hiral S,(2020). Bioremediation of Pesticides - A review.
Towards Excellence, 12(5) : 507-526.

> Roy, S., Banerjee, A., Tarafdar, J., Samanta, S. K.(2010). Superior bio-efficacy of a
combined formulation of carbendazim and mancozeb in inducing defense responses in
chilli seedlings against Sclerotium rolfsiiSacc. in comparison with methyl jasmonate. Crop
Protection, 29:163-167.

» Samoucha, Y., Cohen, Y. (1984). Synergy between metalaxyl and mancozeb in controlling
downy mildew in cucumbers. Disease Control and Pest Management, 74: 1433-1437.

> Shukla Y, Arora A. (2001). Transplacental carcinogenic potential of the carbamate
fungicide mancozeb. Journal of environmental pathology, toxicology and oncology. ,
20:127-131.

» Wade M.G, Foster W. G, Younglai E.\VV, McMahon A, Leingartner K, Yagminas A, Blakey
D, Fournier M, Desaulniers D, Hughes C.L (2002). Effects of Sub chronic Exposure to a
Complex Mixture of Persistent Contaminants in Male Rats: Systemic, Immune, and
Reproductive Effects. Toxicological Sciences. 67(2): 131-143 doi: 10.1093/toxsci/67.1.131

» WHO (1997). Guidelines for poison control Geneva: WHO, in collaboration with UNEP
and ILO , 3.
» World health organization (1990). Public health impacts of pesticides used in agriculture.

http://apps.who.int./iris/handle/10665/39772.

JETIR2301562 | Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org | 1465


http://www.jetir.org/
http://apps.who.int./iris/handle/10665/39772

