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 Background  &  Aim: Based on pharmacologic classification, vitamin C is of vitamins 

that are solved in water. Based on treatment classification, vitamin C is of vitamins and 
its consumption group during pregnancy is of A. malathion is a contact insecticide that 

effects on pests by respiration and digestion. The aim of this study is to investigate the 

effect of vitamin C anti oxidant on malathion toxic effects on oogenesis and pituitary 
ovary hormonal axis in rats. Methods: sixty mature female rats, of wistar race were 

divided into six groups of ten including sham, control, vitamin C, experimental groups 

1, 2, 3. The average of their weights was 200± 15 and their age was 100-120 days. 
Malathion poison by daily insulin syringe for 14 days in 10, 20, 40 mg/kg body weight 

doses and vitamin C, 20 mg/kg were injected to rats intra peritoneumly and hormonal 

changes LH and FSH,estrogen and progestron was studied by ELISA test. Results: the 
results indicated that there was no significant difference in hormone LH in groups as 

compared with control group and just had significant in group vitamin C (P<0.05). 

There was significant increase in hormone FSH in group vitamin C as compared with 
control group. Estrogen hormone had significant increase in group vitamin C. 

progestron hormone had significant decreasw in all of experimental groups and group 

vitamin   C   (P<0.05).  Conclusion: vitamin C had little neutralizing effect as compared 
 with malathion toxic effects. 
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INTRODUCTION 

 

Human has made chemical pesticides to control his environment and to protect his crops which had 

cultivated to provide food, from harm pests. The history of chemical fight against pests and plant diseases backs 

to over a thousand years BC [1]. Malathion was introduced as the first phosphate compound is mammals in 

1950. The main advantage of organic phosphorus compounds is its rapid decomposition in the body after 

consumption. Unlike chlorinated organic toxins, they do not accumulate in the tissues and biological cycles of 

organisms [1]. Its scientific name is malathion or carbophos and its trade name is malathion and malathiosol [1]. 

Malathion is a group of phosphorodithioic acid derivatives [1]. Vitamin C is pharmacologically a water soluble 

vitamin and medically a vitamin which is used during pregnancy of type A. It is produced as 5 mL vial, 250 mg 

tablet, and 500 mg powder. Its daily allowed amount is 60 mg for adults, 100 mg for smokers, 70 mg for 

pregnant women, 90-95 mg for breastfeeding mothers, 30-60 mg for infants and children, and 100-200 mg for 

long-term dialysis patients. Vitamin C dose and mode of use varies for different diseases. Ascorbic acid has 

roles in oxidation and reduction during cell respiration and metabolic processes and in resistance to infection, 

and is essential in formation and maintenance of intercellular ground substance and collagen. It is widely spread 

in the body, especially the liver, leukocytes, platelets, glandular tissues, and eye lens. High doses can alter the 

intestinal absorption of vitamin B12 due to pH alteration. Any situation or condition that raise body metabolism, 

significantly increases the need for vitamin C. It is possible that patients taking hormonal contraceptives may 

have an increased need for ascorbic acid. Long-term use of high doses can boost drug metabolism and reduction 
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of consumption to normal amount may cause scurvy. High intake of ascorbic acid in pregnancy leads to 

newborn scurvy and ascorbic acid appears in breast milk, so consumption must be with caution. Ascorbic acid is 

also oxidized rapidly if exposed to air [2]. 

Use of malathion for a certain period might have toxic effect on some cells such as Tcells [3]. The greatest 

effect of malathion is on liver [4]. It also causes DNA disorders [5] and induces the production of free radicals 

and oxidative stress in brain and leads to antioxidant enzymes activity [6]. In addition, use of lethal and 

sublethal doses of this poison increases fatty acids, glycerol, and lipase activity in tested tissues, which can have 

a negative impact on reproductive activity and may reduce population [7]. 

Through inhibition of acetylcholinesterase enzyme, malathion inhibits steroidogenesis [8]. 

Organophosphate pesticides undergo several bio-transformation reactions in the body after absorption. Since 

organophosphate compounds are lipophilic, they readily permeate through the skin. Bio-transformation 

reactions are mainly towards the formation of polar compounds to make them capable for renal excretion. 

Organophosphate compounds in biological terms, may transform to certain metabolites which toxicity is 

certainly altered [9]. In a recent study, anti-oxidative effect of vitamin C on toxic effects of malathion pesticide 

on pituitary-ovarian hormonal axis has been investigated in rats. 

 

MATERIALS AND METHODS 

 

This study was performed experimentally and quite randomized. All ethics of working with laboratory 

animals has been observed during the research. A total of 60 adult female Wistar rats weighing 15 ± 200 g and 

aged 100 to 120 days were provided from Razi Vaccine and Serum Research Center, Shiraz. Animals were 

placed in animal house of Islamic Azad University, Jahrom, for 2 weeks in experimental conditions including 

temperature of 21 ± 2 °C and 12 h light and 12 h dark cycle. Mice were kept in metal cages with lattice door and 

standard pellet food was used. Water is provided in special bottles. The cages were disinfected three times a 

week with 70% alcohol. Malathion insecticide was purchased from Moshkfam Company and vitamin C from 

Daroupakhsh Company, Tehran which contained 10 vials of 5 ml ampoules, each with 500 mg of vitamin C. 

Malathion and vitamin C were injected intraperitoneally for 14 days. Malathion is soluble in physiologic serum. 

Malathion lethal dose was determined as 80 mg per kg of body weight of rats and minimum, medium, and 

maximum doses were chosen for injection. Vitamin C was determined to be injected in 20 mg to each mouse. 

The mice were randomly divided into 6 groups of 10 members which included: 

Control: maintained at normal conditions without any medication. 

Control: a group receiving intraperitoneal saline. 

Vitamin C: a group receiving 20 mg vitamin C daily. 

Experimental 1: received malathion 10 mg/kg and vitamin C 20 mg intraperitoneally. 

Experimental 2: received malathion 20 mg/kg and vitamin C 20 mg intraperitoneally. 

Experimental 3: received malathion 40 mg/kg and vitamin C 20 mg intraperitoneally. 

After completion of injections, mice of all groups were dissected and 5 ml blood was sampled from their 

hearts by syringe. After separation of blood serum, the concentrations of LH, FSH, estradiol, and progesterone 

hormones were measured by ELISA in the laboratory of Medical Sciences University of Jahrom. ANOVA test 

was used for comparison between treatments. p<0.05 was considered as significance level. SPSS-15 software 

was used to analyze the data and to perform the statistical tests. 

 

Results: 

LH level was significantly increased in vitamin C receiving group (p<0.05) while it showed no significant 

change in other experimental groups compared to the control group. FSH level showed no significant change in 

all groups compared to the control group and showed only a significant increase in vitamin C receiving group 

compared to the control group (p<0.05). Estrogen level has significantly increased in vitamin C receiving group 

(p<0.05) while in other experimental groups, it showed no significant change compared to the control group. 

Progesterone showed no significant decrease in all experimental groups and vitamin C receiving group 

compared to the control group (p<0.05) (Table 1). 

 
Table 1: The effect of malathion on female sex hormones in rats 

Groups (mIU/ml)     LH (mIU/ml)    FSH Estrogen (ng/ml) Progesterone (ng/ml) 
Control 0.075±0.005 0.015±0.002 23.82±0.731 19.32±2.81 

Sham 0.07±0.003 0.022±0.01 22.22±1.62 15.56±2.08 

Vitamin C 0.217±0.133* 0.02±0.007* 24.42±19.07* 6.8±1.42* 

Experimental 1 0.081±0.002 .02±0.006 25.4±1.87 4.71±0.45* 

Experimental 2 0.068±0.007 0.013±0.0008 23.16±1.57 8.166±0.58* 

Experimental 3 0.056±0.002 0.03±0.011 23.8±1.65 13.51±1.28* 

* Columns marked with asterisk are significantly different from the control group (P<0.05) 
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Discussion: 

Yet many researches were conducted to study the impact of various antioxidants on organophosphate 

pesticides with different doses on different organs of various animals, each resulting in different findings. The 

results obtained in this study, which had evaluated the antioxidant effect of vitamin C on malathion toxic effects 

on rat ovaries, can complete previous data of antioxidant effects of vitamin C on toxic effects of malathion on 

different studied species. Natural antioxidants such as vitamin E, beta-carotene, and vitamin C decrease 

oxidative stress resulted from physiological and pathological conditions. Oxidative stress may occur in different 

tissues and in any time and through different mechanisms in vivo [10]. 

Expression of different oxidative stress markers was determined in ovarian natural cycle. Follicular fluid 

contains macrophages, leukocytes, and cytokines, which are considered as known sources of reactive oxygen 

species. A definite amount of reactive oxygen species ( 222 , OHO
) is required for biologic needs of ovaries 

[11,12]. 

Reactive oxygen species in follicular fluid play an important role in sperm maturation, folliculogenesis, and 

steroid hormones production in ovaries. However, female reproductive tract, in particular the ovaries are highly 

sensitive to reactive oxygen species and free radicals and if their levels exceed a certain amount, they will lead 

to infertility. High quantity of reactive oxygen species in ovaries’ follicules results in loss of follicular fluid anti-

oxidative system and damages indirectly the oocytes. Thus use of antioxidants is obvious in infertility treatment 

[11,12]. The results of researches have shown that vitamins C and E protect gametes against free radicals due to 

their strong anti-oxidative properties [13,14]. Vitamin C possesses some functions such as collagen synthesis 

increment, impact on sexual hormones production, and protection of sexual cells against free radicals associated 

with infertility [13,14]. Ovaries have cycles of tissue changes and steroid and peptide secretion which are 

correlated to vitamin C. Ovaries are the main sites of vitamin C reserve with the highest concentrations in techa 

interna cells, granulosa, and luteal part. Studies show that in women who are receiving steroid contraceptive 

drugs, plasma and leukocytes ascorbic acid levels are reduced [13,14]. 

Organophosphate pesticides have alkylating properties and thus can influence the cell nuclear DNA [15]. 

Malathion increases malondialdehyde level in ovarian tissue which may be produced due to free radicals 

resulted from body and fat metabolism. Malathion also causes ovarian tissue damage and ovarian weight 

decrease; increased dose of malathion reduces the number of healthy follicles, increases the number of atretic 

follicles, and changes corpus luteum [16]. Other studies have shown that increased levels of malondialdehyde 

and reduced anti-oxidative defense system in the body can lead to cell damage [17].  

On the other hand, studies on toxicity of malathion and protective effects of vitamins C and E on testes of 

rats had concluded that although these vitamins can improve histopathological changes resulting from malathion 

pesticide, this improvement is partly, mild, and low. These studies stated that when malathion has been used in 

conjunction with these vitamins, had decreased LH, FSH, and male sex hormones. Thus, vitamin C has a very 

slight anti-oxidative effect which sometimes is neglected. Therefore, the result in which progesterone level was 

significantly decreased in all experimental groups compared to the control, seems quite reasonable. In addition, 

with a dose of 20 mg/kg, LH, FSH, and estrogen hormones did not show a significant decrease compared to the 

control group. Also with a dose of 40 mg/kg, LH had an insignificant reduction which can also be due to the 

small role of vitamin C in neutralizing malathion effect. Besides, estrogen and progesterone are secreted from 

ovaries and any damage to the ovarian tissue impairs the secretion of these hormones. Also, studies show that 

malathion does not cause significant changes in serum FSH and 17-beta-estradiol in dairy cows, but 

progesterone concentration significantly decreases after injection of pesticides [6]. Malathion induces the 

production of free radicals and oxidative stress and increases activities of anti-oxidative enzymes such as 

superoxide dismutase and catalase [6]. In a study, the effect of malathion was investigated on concentration of 

acetylcholinesterase and 5-delta,3-beta-hydroxy steroid, and phosphate dehydrogenase enzymes and it was 

determined that malathion inhibits ovarian steroidogenesis in fish ovaries and damages the eggs through 

inhibition of these enzymes [8]. 

 

Conclusion: 

According to the present study, we can say that at higher doses, malathion had decreased hormone levels in 

most experimental groups, and vitamin C was not able to largely neutralize malathion negative effects. 

However, vitamin C effect is more observable in lower doses of malathion and it had increased hormone levels 

in most of the experimental group, although these changes were not significant. Therefore it can be stated that 

vitamin C has a relatively low neutralizing effect on malathion toxicity. 

 

REFERENCES 

 

[1] Rakhshani, E., A.A. Talebi  and A.H. Taheri, 2006. Principles of toxicology agricultural, 2th ed, Tehran: 

Publications dictionary.  

[2] Ghamare, K., 2010. Generic Drugs Database, 5th ed, Tehran: Issued for tomorrow. 



521                                                            Elham Rahmanian Koshkaki et al, 2014 

Advances in Environmental Biology, 8(2) February 2014, Pages: 518-521 

[3] Ansiwal, K.B., & N. Rai, 2010. "Ultra structural changes in clitellum region of Eisenia foetida after 

treatment with malathion", The biosean, 2: 207-210. 

[4] Rumiza, A.R., O. Khairul, I.I. Mohd, Z. Rajamuhamad, A.H. Rogayah, 2008. "Determination of malathion 

levels and the effect of malathion on the growth of Chrysomya megacephala (Fibricius) in malathion- 

exposed rat carcass", Trooical biomedicine, 25(3): 184-190. 

[5] Blasial, J., & A. Trzeciak, 1998. "Single cell gell electrophoresis (comet assay) as a tool for environmental 

biomonitoring an example of pesticides", Polish journal of environmental studies, 4: 189-194. 

[6] Fortunato, J.J., G. Feier, A.M. Vitali, F.C. Petronilho, F. Dal- pizzol, J. Quevedo, 2006. "Malathion induced 

oxidative stress in rats brain regions", Neurochem Res, 31(5): 671-8. 

[7] Gurushankara, H.P., K.D. Meena, S.V. Krishnamur, V. Vasadev, 2007. "Impact of malathion stress on lipid 

metabolism in Linnonectus limnocharis", Pesticide biochemistry and physiology, 88: 50-56. 

[8] Inbaraj, R.M., & S. Haider, 1988. "Effect of malathion and endosulfan on brain acetylcholine esterase and 

ovarian steroidogenesis of Channa punctatus (bloch)",  Ecotoxicol environ saf, 16(2): 123-128. 

[9] Jokanovic, M., 2001. "Biotransformation of organophosphorus compounds.toxicology", Toxicology, 

166(3):  139-160. 

[10] Shashi, N., & J. Rajesh, 2010. "Antioxidant vitamin important in stress conditions and the process of 

reproduction in ruminants", Iranian Journal of Veterinary Research, 11(30): 1-9.  

[11] Sekhon, L.H., S. Gupta, A. Kim Yand Agarwal, 2010. "Female Infertility and Antioxidants", Current 

Women’s Health Reviews, 6: 84-95. 

[12] Luck, M.R., 1990. "Cholinergic stimulation, through muscarinic receptors, of oxytocin and progesterone 

secretion from bovine granulosa cells undergoing spontaneous luteinization in serum-free culture", 

Endocrinology, 126: 1256-1263. 

[13] Deane, H.W., 1952. "Histochemical observation on the ovary and oviduct of the albino rat during the 

estrous cycle", Am J Anat, 91: 363-413. 

[14] Biskind, G.R., & D. Glick, 1936. "Studies in Histochemistry. V. The vitamin C concentration  of the corpus 

luteum with reference to the stage of the estrous cycle and pregnancy",  J Biol Chem, 113: 27-34. 

[15] Dutta, H.M., & L.B. Maxwell, 2003. "Diazinon induced  endocrine  disruption  in  bluegill, sunfish, 

Lepomis macrochirus", Ecotoxicology and environmental safety, 60: 21-27. 

[16] Kos, N.D., F.E. Kayhan, C. Sesal, M.N. Muslu, 2009. "Dose- dependent effect of endosulfan and malathion 

on adult Wistar albino rat ovaries", Pak j boil sci., 12(6): 498-503. 

[17] Marjani, A.J., 2007. "Malondialdehyde levels in plasma and erythrocyte antioxidant enzyme activity in 

diabetic II patients",  Journal of Ardabil University of Medical Sciences, 6(2): 183-187.  

 


