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ABSTRACT 

Dimethoate, (o, o - dimethy l S – methy l – carbamoyl – methy l 

phosphorodithioate) (fig.1) a broad spectrum organophosphorus 

insecticide, has been extensively utilized in agriculture to control a 

wide variety of pests. It has systemic, contact and stomach mode of 

action. Its mechanism of action involves the inhibition of 

acetylcholinesterase, a pivotal enzyme in neurotransmission, resulting 

in the accumulation of acetylcholine and subsequent disruption of 

nerve impulses. This mode of action accounts for its potent insecticidal 

properties but also poses significant risks to non-target organisms, 

including mammals, due to potential neurotoxic effects. Studies 

investigating the toxicological profile of dimethoate reveal adverse 

impacts on various systems, including the nervous, respiratory, and 

digestive systems and affect many vital organs including kidney, liver 

and gonads. Acute exposure to high doses manifests in symptoms such as nausea, vomiting, 

diarrhea, abdominal pain, and, in severe cases, convulsions and respiratory distress. Chronic 

exposure to lower doses may lead to cumulative effects, potentially resulting in long-term 

neurological and health complications. Furthermore, research underscores the environmental 

persistence of dimethoate and its potential to leach into water sources, posing threats to 

aquatic ecosystems and non-target organisms. Regulatory measures aimed at mitigating risks 

associated with its use have been implemented, emphasizing proper handling, application, 

and adherence to safety protocols. Understanding the toxicological profile of dimethoate is 

crucial in delineating its risks and implementing effective strategies to minimize human and 

environmental exposure. Further research endeavors are warranted to comprehensively assess 

its impact on diverse ecosystems and to develop safer alternatives for pest control practices. 
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INTRODUCTION 

Pesticides are crucial to both public health and agriculture. They contribute significantly by 

raising food and fibre output and enhancing human health by lowering the incidence of 

vector-borne illnesses. In addition to causing harm to crops, bugs can also create harmful 

compounds that affect domestic animals and humans. In this regard, up to the year 2000, 812 

active substances that are referred to as "pesticides" were registered, according to the 

Pesticide Manual. Currently, over 10,400 pesticides are authorised globally. According to 

reports, two million tonnes of insecticides are consumed annually globally. On the other 

hand, the term "pesticides" refers to a wide variety of pesticides, including herbicides, 

bactericides, nematicides, acaricides, fungicides, molluscicides, and rodenticides. Each type 

of pesticide is effective against a particular pest, such as a rat, snail, weed, bacteria, 

nematode, fungus, or insect.
[1]

 Let's now talk about dimethoate's toxicological consequences. 

As an acetylcholinesterase inhibitor, dimethoate prevents the neurotransmitter acetylcholine 

from breaking down normally. This may result in an overstimulation of nerve cells, which 

might give rise to cholinergic symptoms such tremors, twitches, and weakening in the 

muscles. The dimethoate 0, 0- Dimethy l S - (N-methylcarbamoylmethyl) phosphorodithioate 

is the active component of the organophosphate dimethoate. Direct human exposure to 

dimethoate can have a variety of negative consequences, such as an organophosphate 

poisoning that can happen quickly and fatally and induce headaches, nausea, vomiting, 

sweating, diarrhoea, lack of coordination, jerking muscles, and even death. Additionally, 

dimethoate has the potential to seriously alter genes. Dimethoate has a harmful effect on male 

mice's reproductive system. gestating mice.
[3]

 Research on the insecticide dimethoate's 

carcinogenicity in animals was reviewed.
[4]

 Histopathological observations of the treated rats 

under low light microscopes showed that dimethoate caused dose-related testicular damage, 

which was manifested as moderate to severe seminiferous tubule degeneration as sloughing, 

atrophy, degeneration of germ cells, and partial arrest of spermatogenesis.
[5]

 Testicles are 

harmed by dimethoate. The treated groups showed a drop in plasma testosterone levels. 

Dimethoate produced testicular lesions, which were histologically examined and showed 

partial halt of spermatogenesis and mild to severe degenerative alterations of spermatogonial 

cells. Hepatic sinusoids and central veins showed dilated in sections of the liver, with some 

places showing bleeding. Dimethoate concentrations were lowest in skeletal muscle and 

greatest in the liver and testis. Dimethoate has a significant carcinogenic potential.
[7]

 

Oxidative stress brought on by dimethoate results in genotoxicity.
[8]

 In male rats, dimethoate 

decreased fertility.
[9]

 An extremely water soluble organophosphorous insecticide is 
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dimethoate. It smells like mercaptan and is a white, crystalline solid when pure. It is stable at 

room temperature in pH 2–7 aqueous solutions and unstable in alkaline environments. It has a 

moderate affinity for organic matter and a low affinity for soils. Its low vapour pressure 

indicates that it is non-volatile, moderately stable to microbial degradation, and susceptible to 

hydrolysis in acidic environments. There is a greater chance of runoff into surface waters 

and/or leaching into groundwater because of the higher water solubility and lower soil 

persistency. Animals in agricultural environments may come into contact with dimethoate 

through a variety of routes, including crop residues, tainted water sources, drift and spray, 

and secondary poisoning.
[10]

 When exposed to, dimethoate, an organophosphorus pesticide, 

can be toxic to mammals, including humans. The following is a summary of some of the 

harmful effects dimethoate has on mammals. 

 

Neurotoxicity 

The main way that dimethoate causes harm is by blocking the enzyme acetylcholinesterase, 

which is in charge of degrading the neurotransmitter acetylcholine. As a result, endogenous 

acetylcholine builds up at the nerve ends, overstimulating nerve cells and subsequently 

activating nicotinic, muscarinic, and cholinergic receptors.
[11,12]

 Headaches, lightheadedness, 

tremors, twitching of the muscles, and in extreme situations, seizures and paralysis, are 

examples of neurological symptoms. Elevated exposure to dimethoate has been linked to 

neurodegenerative diseases and has been shown to have harmful oxidative and neurotoxic 

effects.
[13]

 

 
Fig. 1: O, O-dimethyl S-methyl - carbamoyl - methyl phosphorodithioat. 

 

Effects of dimethoate on Respiratory system 

Exposure to dimethoate can lead to respiratory distress, including difficulty in breathing, in 

coughing, and bronchochontriction.
[14]

 Most result from acute respiratory failure due to 

central respiratory depression, respiratory muscle weakness, and/or direct pulmonary effects 

(bronchospasm and bronchorrhoea).
[15]
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Effects of dimethoate on Reproductive system 

The effects of dimethoate on the reproductive system of animals can vary depending on the 

species, doses, exposure duration, and other factors. Generally, organophosphate pesticides 

have been associate with adverse effects on reproductive health in animals. Animals exposed 

to dimethoate may have lower fertility. Hormonal imbalances and abnormalties in the 

reproductive system are to blame for this. Following dimethoate treatment, sperm count, 

motility, and viability significantly decreased in mice, while spermatozoa with aberrant 

morphology significantly increased.
[16]

 Fish treated with dimethoate (Ghousia) also showed a 

notable decline in fertility. Dimethoate’s effects on the male reproductive system may be 

brought on by dimethoate. Hormonal imbalance may results in histopathological changes, 

testicular and epididymal weight loss, and a reduction in sperm count. 

 

High dosages of dimethoate can lower leutinizing hormonal cells and levels of leutinizing 

hormone.
[17,18,19,20,21]

 They can also lower testosterone levels and testicular decline.
[22,23]

 

 

It has been documented that dimethoate is toxic to rodent reproductive systems in both sexes. 

 

It has been shown that exposure to dimethoate altered serum gonadotrophin levels and altered 

the estrous cycle.
[24]

 

 

Effects on liver 

Research has demonstrated that liver tissue may undergo histopathological alterations as a 

result of exposure to organophosphates, such as dimethoate. These modifications could 

include hepatocyte hypertrophy, necrosis, cellular damage, changes in the structure of the 

liver cells, hepatocyte cytoplasm becoming vacuolar, dilation of sinusoidal spaces, irregular 

nuclear shape, and lymphocytic infiltration in the central vein.
[25, 26, 27,28, 29]

 Serum total 

protein, albumin, and globulin levels are decreased while those of gama-glutamyl 

transferases, phosphatases, aminotransferases, urea, creatinine, and uric acid are elevated in 

response to dimethoate.
[30]

 Total lipid (TL), cholesterol, triglyceride (TG), and low density 

lipoprotein (LDL), were significantly. increased, while high density lipoprotein (HDL) level 

was decreased. NSO. 

 

Effects on kidney  

Organ damage, including renal damage, can result from the interference of organophosphorus 

compounds, such as dimethoate, with cellular functions. According to the current study, the 
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effects of dimethoate on the kidney included glomerular degeneration, haemorrhage, 

compression of blood vesicles, tubuar degeration, glomerular shrinkage, cell rupture and 

hydropic changes, and changes in the cellular lining of the Bowman capsule.
[31, 32]

 Rats given 

dimethoate showed a variety of renal dysfunctional symptoms, including elevated urine 

production and altered levels of creatinine, urea, and uric acid.
[33, 43]

 

 

 
Figure 2: showing toxic effects of dimethoate. 

 

Genotoxicity 

According to Silva
[34]

, the term "genotoxicity" describes a chemical agent's capacity to either 

interact directly with DNA or act indirectly, causing damage to DNA by interfering with 

spindle apparatus or enzymes involved in DNA replication and consequently causing 

mutations. The literature has extensively examined how oxidative stress can trigger multiple 

pathways that result in an oxidative imbalance that harms mammalian cells and eventually 

encourages the development of cancer.
[35,36]

 

 

Dermal effects  

Skin contact with dimethoate can result in irritation, redness, and in severe cases, chemical 

burns. At high doses, pesticides increase DNA replication and cell prolification which can 

give to rise neoplastic cells; the target organ depends on the route of absorption and 

metabolization.
[36]

 Dimethoate can absorb easily through various route due to their lipophilic 

structure.
[37]

 Dimethoate may causes dermatitis and sensitization in close contact with 

skin.
[38,39]

 

 

Gastro intestinal disturbance  

Dimethoate insecticide affect the digestive system of rats if ingested in toxic amounts. 

Exposure of dimethoate, to rat disrupt their digestive process by interfering with the normal 
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functioning of acetylcholinesterase, an enzyme that regulates the neurotransmitter 

acetylcholine. Rats exposed to dimethoate might experience nausea, which can lead to 

vomiting. This could be a result of the disruption in the normal digestive processes caused by 

the toxic effects of the chemical. Dimethoate exposure might lead to diarrhea in rats. This is 

often as a result of the disruption in the gut's normal motility and function due to the toxic 

effects of the chemical on the nervous system. Rats might exhibit signs of abdominal 

discomfort or pain due to the impact of dimethoate on the nervous system, leading to altered 

gut function and sensations. Prolonged exposure to high doses of dimethoate might lead to 

gastrointestinal ulceration or inflammation due to its toxic effects on the lining of the 

digestive tract.
[40]

 It's important to note that the severity of these effects can vary based on the 

dose and duration of exposure. Moreover, these effects are based on toxicological studies and 

might not fully reflect individual variations or other potential impacts of dimethoate on the 

digestive system. Always remember that the use of pesticides and chemicals should be 

handled with extreme caution, following safety guidelines and regulations to prevent 

unintended exposure to humans and animals. Dimethoate causes histological changes in liver 

and kidney of mice that may worsen digestive system.
[31]

 Pancreas is the target organ for 

insecticide, that deteriorate pancreatic functions and disturb digestive function.
[41]

 Pancreatic 

damage may lead to pancreatic cancer.
[42]

 

 

REFERENCE  

1. Abdel-Tawab H. Mossa, Samia M. M. Mohafrash, and Natarajan Chandrasekaran, 

Hindawi, Safety of Nature Insecticides: TOXIC Effets on Experimental Animals, 

BioMED Research International, 2018; 1-17. 

2. Shivangi Roziyal, Divanshi Negi, Sneha Yadav, Mohineesh Chandra, A review on effects 

of dimethoate, International journal of Forensic Medicine and Toxicological Science, 

Safety of Natural Insecticides: Toxic Effects on Experimental Animals Ab, 2023; 8: 1-7. 

3. Ruchna Verma and Banalata Mohanty. Early- Life Exposure to Dimethoate-Induced 

Reproductive Toxicity: Evaluation of Effects on Pituitary-Testicular Axis of Mice, 

Toxicol Science, 2009; 112(2): 450-8. 

4. Farag AT, Karkour TA, El Okazy A. Developmental toxicity of orally administered 

technical dimethoate in rats. Birth Defects, Res B Dev Reprod Toxicol, 2006; 77(1): 40-6. 

5. Sayim F. Histopathological effects of dimethoate on testes of rats, Bull Environ Contam 

Toxicol, 2007; 78(6): 479-84. 



www.wjpr.net      │     Vol 13, Issue 1, 2024.      │     ISO 9001:2015 Certified Journal        │ 

 

 

Fatma et al.                                                                         World Journal of Pharmaceutical Research 

 

1808 

6. Afifi NA, Ramadan A, el-Aziz MI, Saki EE. Influence of dimethoate on testicular and 

epididymal organs, testosterone plasma level and their tissue residues in rats. Dtsch 

Tierarztl Wochenschr, 1991; 98(11): 419-23. 

7. Reuber MD. Carcinogenicity of dimethoate, Environ Res, 1984; 34(2): 193-211. 

8. Silva MS, De Souza DV, Alpire MES, Malinverni ACM, Da Silva RCB, Viana MB, 

Oshima CTF, Ribeiro DA. Dimethoate induces genotoxicity as a result of oxidative 

stress: in vivo and in vitro studies. Environ Sci Pollut Res Int., 2021; 28(32):           

43274-43286.  

9. Sasi SM, Alghoul NM, Awayn N, Elghoul A, Prastiya RA. Sperm abnormality and 

infertility in male mice treated with the recommended dose of dimethoate and its double. 

Open Vet J., 2023; 13(7): 873-878. 

10. W. P. de Voogt (ed.), Reviews of Environmental Contamination and Toxicology, 

Springer International Publishing Switzerland, 2016; 237. 

11. Ayse Eken, Dimethoate organophosphate insecticide toxicity and the role of oxidative 

stress toxicology, 2021; 59-68. 

12. S. B. Ramon-Yusuf, Y. O. Aliu, O. A. Salawu ,I. Chahoud, S. F. Ambali. Maternal and 

foetal toxicity induced by exposure to mixture of dimethoate and cypermethrin in albino 

rats, Academic journal, 2017; 9(6): 59-65. 

13. Ibtissem Ben Amara, Nejla Soudani, Ahmed Hakim, Afef Troudi, Khaled Mounir Zeghal, 

Tahia Boudawara, Najiba Zeghal, Pesticide, Selenium and vitamin E, natural 

antioxidants, protect rat cerebral cortex against dimethoate induced neurotoxicity panel, 

Pesticide Biochemistry and physiology, 2011; 101(3): 165-174. 

14. Elspeth J. Hulse, James O. J. Davies, A. John Simpson, Alfred M. Sciuto, and Michael 

Eddleston Respiratory Complications of Organophosphorus Nerve Agent and Insecticide 

Poisoning. Implications for Respiratory and Critical Care, 2014; 190(12): 1342-1354.  

15. M. EDDLESTON, F. MOHAMED J.O.J. DAVIES P. EYER F. WOREK M.H.R. 

SHERIFF and N.A. BUCKLEY, (2006) Respiratory failure in acute organophosphorus 

pesticide self-poisoning, Q J Med, 2006; 99: 513–522. 

16. F. Ben Abdallah, A. Ben Slima, I. Dammak, L. Keskes-Ammar & Z. Mallek Comparative 

effects of dimethoate and deltamethrin on reproductive system in male mice. A E 

Andrologia, 2009; 42: 182–186. 

17. Farah sayim (2007) Dimethoate-induced biochemical and histopathological changes in 

the liver of rats, Experimental and Toxicologic Pathology, 2007; 59: 237–243. 

https://pubmed.ncbi.nlm.nih.gov/?term=Hulse%20EJ%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Davies%20JO%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Simpson%20AJ%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Sciuto%20AM%5BAuthor%5D


www.wjpr.net      │     Vol 13, Issue 1, 2024.      │     ISO 9001:2015 Certified Journal        │ 

 

 

Fatma et al.                                                                         World Journal of Pharmaceutical Research 

 

1809 

18. Farag, A. T., El-Aswad, A. F., & Shaaban, N. A. Assessment of reproductive toxicity of 

orally administered technical dimethoate in male mice. Reproductive toxicology, 

2007; 23(2): 232-238. 

19. Anas, M. K. I., Guillemette, C., Ayotte, P., Pereg, D., Giguere, F., and Bailey, J. L., In 

utero and lactational exposure to an environmentally relevant organochlorine mixture 

disrupts reproductive development and function in male rats. Biol. Reprod, 2005; 73: 

414–426. 

20. Hojo, H., Aoyama, H., Takahashi, K. L., Shimizu, N., Araki, N., Takizawa, Y., Sakasai, 

K., Kuwahara, M., Saka, M., and Teramoto, S. Twogeneration reproduction toxicity study 

in rats with 1,1,1-trichloro-2,2-bis(4- chlorophenyl)ethane (p, p’- DDT). Congenit. Anom, 

2006; 46: 105–114. 

21. Turner, K. J., Barlow, N. J., Struve, M. F., Wallace, D. G., Gaido, K. W., Dorman, D. C., 

and Foster, P. M. D. Effects of in utero exposure to the organophosphate insecticide 

fenitrothion on androgen-dependent reproductive development in the Crl:CD(SD) BR rat. 

Toxicol. Sci., 2002; 68: 174–183. 

22.  Uzumcu, M., Kuhn, B. E., Marano, J. E., Armenti, A. E., and Passantino, L. Early 

postnatal methoxychlor exposure inhibits folliculogenesis and stimulates anti-mullerian 

hormone production in the rat ovary. J. Endocrinol, 2006; 191: 549–558. 

23. Wolf, C. J., LeBlanc, G. A., and Gray, L. E., Jr. Interactive effects of vinclozolin and 

testosterone propionate on pregnancy and sexual differentiation of the male and female 

SD rat. Toxicol. Sci., 2004; 78: 135–143. 

24. Kaur, S., and Dhanju, C. K. Biochemical effects of some organophosphorus pesticides on 

the ovaries of albino rats. Indian J. Physiol. Pharmacol, 2005; 49: 148–152. 

25. Ateeq. M. J. Alarami Histopathological Changes in the Liver and Kidney of Albino Mice 

on Exposure to Insecticide, Dimethoate, 2015; 4: 287-300.  

26. C.B.Jamded, R.D. Bodare histopathological and haematological effect of dimethoate on 

the liver and kidney of albino mice EPRA, International Journal of Multidisciplinary 

research (IJMR), 2013; 8: 72-78.  

27. Yahya S. Al-Awthan, Mohamed A. Al-Douis, Gamal H. El-Sokkary and Esam M. Aqlan, 

Dimethoate-induced Oxidative Stress and Morphological Changes in the Liver of Guinea 

Pig and the Protective Effect of Vitamin C and E Asian Journal of Biological Sciences, 

2012; 5(1): 9-12. 

28. Dr. Mokshi Sharma, Dr. G. K. Sangha. HISTOPATHOLOGICAL EFFECT INDUCED 

BY DIMETHOATE ON LIVER OF ALBINO RATS, ICRIESHM, 2017; 17: 130-136. 

https://ascidatabase.com/author.php?author=Yahya%20S.&mid=&last=Al-Awthan
https://ascidatabase.com/author.php?author=Mohamed%20A.&mid=&last=Al-Douis
https://ascidatabase.com/author.php?author=Gamal%20H.&mid=&last=El-Sokkary
https://ascidatabase.com/author.php?author=Esam&mid=&last=M.%20Aqlan


www.wjpr.net      │     Vol 13, Issue 1, 2024.      │     ISO 9001:2015 Certified Journal        │ 

 

 

Fatma et al.                                                                         World Journal of Pharmaceutical Research 

 

1810 

29. Attia A M and NASR H M. Dimethoate-induced changes in biochemical parameters of 

experimental rat serum and its neutralization by black seed (Nigella sativa L.) oil. Slovak 

J Ani Sci., 2009; 42(2): 87-94. 

30. Ghousia Begam, Shantha Vijayaraghavan Chronic effects of dimethoate on the 

reproductive potential of the fresh-water teleost Clarias batrachus pest management 

science, 1995; 44(3): 233-236.  

31. Ruchna Verma and Banal ata Mohanty. Early-Life Exposure to Dimethoate-Induced 

Reproductive Toxicity: Evaluation of Effects on Pituitary-Testicular Axis of Mice, 

Toxicological sciences, 2009; 112(2): 450–458.  

32. Silva, M. S., De Souza, D. V., Alpire, M. E. S., Malinverni, A. C. D. M., Da Silva, R. C. 

B., Viana, M. D. B., & Ribeiro, D. A. Dimethoate induces genotoxicity as a result of 

oxidative stress: In vivo and in vitro studies. Environmental Science and Pollution 

Research, 2021; 28(32): 43274-43286. 

33. Reuter S., Gupta S. C., Chaturvedi M. M., Aggarwal B. B. Oxidative stress, 

inflammation, and cancer: how are they linked?, Free Radic Biol Med, 2010; 49(11): 

1603–1616. 

34. Quezada-Maldonado EM, Sanchez-Perez Y, Chirino YI, Garcia-Cuellar CM Airborne 

particulate matter induces oxidative damage, DNA adduct formation and alterations in 

DNA repair pathways. Environ Pollut, 2021; 287: 117313. 

35. Attia A M and NASR H M. Dimethoate-induced changes in biochemical parameters of 

experimental rat serum and its neutralization by black seed (Nigella sativa L.) oil. Slovak 

J Ani Sci., 2009; 42(2): 87-94. 

36. Amira Mahjoubi-Samet, Hamadi Fetoui, Najiba Zeghal Nephrotoxicity induced by 

dimethoate in adult rats and their suckling pups. Pesticide Biochemistry and Physiology, 

2008; 91(2): 96-103. 

37. Tania rita Moreno, DE OLIVEIRA FERNADES, CELINA TIZUKO FUZIYAMA 

OSHIMA, LEONADO CARDILI, DANIEL ARAKI RIBEIRO, MARCELO SOUZA 

SILVA, JULIANA PEDROSA KORINFSKY and HELIO PLAPLER, Role of 

dimethoate and UV- B on skin of Wistar rats, ANTICANCER RESEARCH, 2019; 39: 

5179-5184.  

38. La Merrill M, Emond C, Kim MJ, Antignac JP, Le Bizec B, Clément K, Birnbaum LS 

and Barouki R. Toxicological function of adipose tissue: focus on persistent organic 

pollutants, Environ Health Perspect, 2013; 121(2): 162-169. 



www.wjpr.net      │     Vol 13, Issue 1, 2024.      │     ISO 9001:2015 Certified Journal        │ 

 

 

Fatma et al.                                                                         World Journal of Pharmaceutical Research 

 

1811 

39. Haenen C, de Moor A and Dooms-Goossens A., Contact dermatitis caused by the 

insecticides omethoate and dimethoate. Contact Dermatitis, 1996; 35(1): 54-55. 

40. Schena D and Barba A., Erythema-multiforme-like contact dermatitis from dimethoate, 

Contact Dermatitis, 1992; 27(2): 116-117. 

41. Shivangi Roziya, Devanshi Negi, SnehaYadav, Mohineesh Chandra, A review on effects 

of Dimethoate, IP International Journal of Forensic Medicine and Toxicological Sciences, 

2023; 8(1): 1-7. 

42. Salome Martinez-Morcillo, Marcos Perez-Lopez, Francisco Soler-Rodriguez, Antonio 

Gonzalez, The organophosphorus pesticide dimethoate decreases cell viability and 

induces changes in different biochemical parameters of rat pancreatic stellate cells, 

Toxicology in vitro, 2018; 54: 89-97. 

43. Andreotti G, Freeman LE, Hou L, Coble J, Rusiecki J, Hoppin JA, Silverman DT, 

Alavanja MC, Agricultural pesticide use and pancreatic cancer risk in the Agricultural 

Health Study Cohort, Int J Cancer, 2009; 124(10): 2495-500. 

44.  Fatma Nikahat, Sunil Srivastav Ameliorative Effects of Amla (Emblica officinalis) Fruit 

Pulp Extract and Selenium on Dimethoate Induced Changes in Biochemical Parameters 

of Kidney in Rats, international journal of zoological investigation, 2023; 9: 1050-1057.  


