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 This work aims to highlight the toxic effects of mancozeb; polymeric complex of 

manganese and zinc ethylene bis-dithiocarbamate, on the fertility and thyroid functions. 
Male Wistar rats were treated orally with different doses of mancozeb: 250, 500 and 

1000 mg/kg body weigh/ day for 8 weeks. The obtained results showed a highly 

significant increase (p≤ 0.01) on thyroid absolute weight in the groups treated with 500 
and 1000 mg/kg body weight/day respectively. However, testes absolute weight 

witnessed a significant decrease (p≤ 0.05) in group treated with 500 mg/kg, this 

decrease becomes very highly significant in the group treated with 1000 mg/kg/day. 
The biochemical test revealed a significant increase of cholesterol and triglycerides 

rates in the group treated with the highest dose. A highly significant increase of blood 

glucose is also observed in the groups treated with 500 and 1000 mg /kg/day. Hormone 
assays have shown a very highly significant decrease of thyroxine in all the groups 

treated with different doses, while triiodothyronine concentration witnessed a very 
highly significant decrease only in the group treated with 1000 mg/kg/day. Finally, the 

studying of biological characters of the spermatozoa showed a highly significant and 

very highly significant decrease in the concentration of spermatozoa and their mobility 
in rats treated with 500 and 1000 mg/kg/day respectively. In conclusion, it seems that 

long term exposure to mancozeb is associated to hypothyroidism by decreasing FT4 

and FT3 and has adverse effects on testes function leading to physiological impairment. 
 

 

© 2015 AENSI Publisher All rights reserved. 

To Cite This Article: Elkhansa Yahia, Mohamed Amine Aiche, Amel Chouabia, Mohamed Salah Boulakoud, Thyroid Disruption and 

Infertility after Chronic Exposure to Mancozeb. Adv. Environ. Biol., 9(8), 96-102, 2015 

 

INTRODUCTION 

 

 Pesticides are the most important chemicals used mainly in agriculture to control pest animals (insects, 

rodents), fungi and weeds. A World Bank (2008) report estimates that 355,000 people worldwide die each year 

from unintentional pesticide poisoning. Many data have shown the relationship between chronic pesticide 

exposure and health condition impairment, including carcinogenesis, neurotoxicity, reproductive and growth 

disturbance [1]. In agriculture, fungicides are used to protect fruits and vegetables during storage or are applied 

directly to ornamental plants, trees, field crops, cereals [2] but causing systemic poisoning in humans [3]. 

Mancozeb, a fungicide belonging to ethylene bis dithiocarbamate group, used to protect crops from a range of 

fungal diseases [4]. Despite its low acute toxicity, mancozeb has been shown to cause several effects on human 

and animal health, when repeated exposure can alter various functions [9]. Reports are available on the toxicity 

of mancozeb on central nervous system [6, 7] and Histopathological changes in testis of the mice treated with 

high doses of mancozeb revealed spermatogenesis inhibition [8], the presence of manganese and zinc in the 

additional formula could also cause production of free radicals [9]. Also the exposure was tested on laboratory 

animals by causing histopathological changes in the adrenal gland, liver and kidneys [10]. This study describes 

widely used fungicide; mancozeb and its effects on male rats, particularly on thyroid and reproductive functions 

using different doses: 1/5, 1/10 and 1/20 LD50 of mancozeb for rats.  
 

MATERIAL AND METHODS 

 

 Animals and experimental conditions: This work was carried out on 32 adult male Wistar rats (aged 

between 06 and 08 weeks and weighing 240 ± 20g) obtained from the Pasteur Institute-Algeria. The protocol 
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was conducted as follows: Rats were divided into 4 groups of 8 individuals. G1 was held as a control group and 

G2, G3 and G4 were treated by 250, 500 and 1000 mg/kg/day respectively. It is noteworthy that these rats were 

previously acclimated for two weeks with standard laboratory conditions (temperature: 22 ± 2°C, natural 

photoperiod 12L/12D and relative humidity: 40 - 60%) before being subjected to the treatment with an ad 

libitum access to Water and food.  

 Treatment: The used concentrations were taken from a stock solution containing mancozeb (80% soluble 

powder) diluted in water and administered orally in early morning with a stomach tube at the used doses: 250, 

500 and 1000 mg / kg of the body weight/ day for 8 weeks. 

 Biochemical assay: At the end of the treatment, the rats were sacrificed and the arterio-venous blood has 

been collected in dry tubes then centrifuged to obtain serum to perform the assay parameters affected by thyroid 

and reproductive activity according to the Kaplan method [11,12],while the FT3 and FT4 assay was performed 

according to the enzyme-linked immunosorbent assay (ELISA). 

 Sperm analysis: To evaluate the adverse effects of mancozeb fungicide on rats’ fertility, a study of 

biological characters of sperm and semen quality has been preceded according to the WHO method to determine 

the sperm concentration and mobility [13]. 

 Statistical analysis : Statistical analysis of data was expressed as mean values ± SD, analyzed by Student's t 

test (MINITAB Version 16). 

 

Results: 

Organs weight: The obtained results (Table 1) show a very highly significant increase in thyroid absolute 

weight of groups treated with 500 and 1000 mg/kg/day, group treated with 250mg/kg showed significant 

increase compared to the control one, however left testis weight showed highly significant decrease only in 

groups treated with 500 and 1000mg/kg respectively. 

 
Table 1: Weight of testes and thyroid in control and treated rats with 250, 500 and 1000 mg/body weight/ day during 8 weeks. 
 

Weight (g) G1: Control G2: 250 mg/kg G3: 500 mg/kg G4: 1000 mg/kg 

Left testis 1.72± 0.067 1.68 ± 0.031 1.58±0.060* 1.52± 0.080** 

Thyroid 0.018±0.0011 0.022±0.0019* 0.027±0.0026** 0.029±0.0029*** 

 

 Biochemical analysis: The obtained results (Graph 1) reveal a highly significant increase in glucose serum 

concentration between the control and treated groups with 500 and 1000mg/kg. However, a variation is recorded 

in cholesterol and triglycerides serum that increases significantly only in the group treated with 1000 mg/kg/day. 

 Hormone analysis: Analysis of FT3 (Graph 2), and FT4 (Graph 3) levels reveals a very highly significant 

decrease of the free thyroxine concentration (T4) in all treated groups compared to the control one, while the 

free T3 concentration witnessed a very highly significant decrease in the group treated with the highest dose 

only.  

 Semen study: The study of the biological characters of the spermatozoa revealed a significant decrease in 

the concentration of sperm count, estimated at 11, 37 and 56% for those treated with mancozeb at the 

concentrations: 250, 500 and 1000 mg/kg /day respectively (Graph 4).Sperm mobility was also affected by the 

treatment; a decrease of 37, 57 and 60% has been witnessed in groups all treated groups (Graph 5). 

 

 
 

Graph. 1: Changes in serum glucose, cholesterol and triglycerides of control and treated rats with 250, 500 and  

1000 mg/body weight/ day during 8 weeks. (G1 as control, G2, G3 and G4 as treated group).  
Significant differences * P ≤ 0.05. ** P ≤ 0.01 
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Graph. 2: Changes in FT3 serum concentration of control and treated rats with 250, 500 and 1000 mg/body 

weight/ day during 8 weeks. (G1 as control, G2, G3 and G4 as treated group).   
Significant difference *** P ≤ 0.001 

 

 
 

Graph. 3: Changes in FT4 serum concentration of control and treated rats with 250, 500 and 1000 mg/body  

weight/ day during 8 weeks. (G1 as control, G2, G3 and G4 as treated group).  
Significant difference *** P ≤ 0.001 

 

 
 

Graph. 4: Mean changes in sperm count of control and treated rats with  250, 500 and 1000 mg/body weight/  

day compared to control during 8 weeks. (G1 as control, G2, G3 and G4 as treated group).  
Significant difference *** P≤0.001. 
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Graph. 5: Altered sperm motility (%) of treated rats with 250, 500 and 1000 mg/body weight/ day compared to  

control during 8 weeks. (G1 as control, G2, G3 and G4 as treated group).  
Significant difference ***P≤0.001. 

 

Discussion: 

 The environmental exposures, specifically to pesticides, have potential risk factors for food consumers, 

production workers, formulators, farmers and other [14]. It has been known that using pesticides caused 

poisoning and potential toxicity to biological system [15,16].Several research have shown that the carbamate 

can alter biochemical parameters in experimental animals [17,18,19]. The obtained results are summarized as 

fellow: administration of mancozeb at different doses does not induce violent toxicity leading to mortality, 

however it induces increase in cholesterol and triglyceride levels in most treated groups. This increase in serum 

cholesterol can be attributed to the effect of pesticides on the permeability of the liver cell membrane [20,21], 

our result are similar to those obtained by Djeffal et al., 2012 who founded an increase in cholesterol and 

triglyceride levels of the rats after exposing to methomyl [22]. In addition, the observed rise of serum 

cholesterol concentration, which is associated with the increase in triglycerides, may indicate a possible 

membrane lipid peroxidation [23] or a result of a dysfunction in the steroidogenesis process in leydig cells [24]. 

Our results show also an increase in glucose serum concentration in rats treated with different doses. This 

hyperglycemia is similar to the observations of Mallem et al., 2006 who observed an increase in glucose serum 

level after exposing rabbits to maneb [25], also other results showed some levels higher than the glucose 

standard level in rats exposure to carbamate insecticides as thiodicarbe [26]. 

 Thyroid hormones are known by their role in the basal metabolism and energy homeostasis of the body 

[27,28] and their deficiency may impair the good thyroid functioning. According to the above mentioned results, 

a decrease in the concentration level of T3 and T4 has been witnessed in all the groups treated with mancozeb; 

this decrease is explained by the direct action of mancozeb on thyroid through inhibition of the hormones 

production [29]. Other studies have also shown that dithiocarbamates affect the activity of the thyroid by 

decreasing the TSH secretion. This causes a decrease of the circulating T4 and an induction of hypothyroidism 

[30] since the TSH secretion is dependent on the homeostasis of the hypothalamic-pituitary-thyroid axis [31]. It 

is noteworthy that many research works on this topic led to the conclusion that mancozeb may have a direct 

effect on the thyroid by inhibiting the synthesis of thyroxine or accelerating its deiodination. [8]. 

 Studies on the pesticides impact have shown that constant exposure to these substances could lead to 

disruptions of the thyroid [32] among which hypothyroidism is the most common abnormality after chronic 

exposure to benomyl, maneb and mancozeb [33]. Several studies have reported that the thyroid disturbances act 

through various mechanisms, such as inhibition of the iodine thyroid absorption, the interference in thyroid 

hormone receptor [34, 35] or by the inhibition of the thyroperoxydase enzyme involved in the thyroid hormones 

biosynthesis [36]. The results obtained on the thyroid gland revealed a significant increase in its weight in rats 

treated with 500 and 1000mg/kg. These results are similar to those of Mahadevaswami et al., 2000 [37] and 

Baligar and Kaliwal, 2001 [38].  

 Sperm quality evaluation revealed an alteration of reproductive parameters mainly the most important 

biological characters of the spermatozoa: concentration and mobility. This alteration can be explained by 

mancozeb effect on testes, since gonads are target organs for many pesticides [39]. The observation made on the 

testes weight revealed their significant decrease in most thtreated groups with mancozeb in a dose-dependent 

manner. This result may be caused by testicular atrophy accompanied with a damage of the germinal epithelium. 

Other studies on ethylenebis-dithiocarbamate metabolites suggested that carbon disulfide; the major metabolite 

of mancozeb, causes testicular and epididymal degeneration, and thus affects spermatogenesis [40]. Research 

works conducted on animals exposed to a variety of carbamate insecticides revealed a degeneration of the 
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seminiferous tubules and consequently an alteration of the histological and morphological constitution of testes 

[41]. An exposure of adult rats to 300 mg/kg/day for 60 days mancozeb showed a decrease in testicular weight 

possibly due to the loss of germ cells [42].These findings are in accordance with previous studies on rats [43] 

and Swiss mice [44]. Sperm analysis revealed a significant decrease in sperm concentration and mobility in all 

groups treated with mancozeb compared to the control one. This alteration is possibly due to a dysfunction of 

Sertoli cells, responsible for the maintenance of spermatogenesis. Pant et al., 1999 observed a decrease in sperm 

motility and their number along with an increase of abnormal spermatozoa in rats exposed to carbofuran [45]. 

These results are in accordance with those of Nakai et al., 2002 who suggested that exposure to maneb causes a 

structural imbalance of the tubulin which consequently slows spermatogenesis at the spermatid stage [46]. The 

decrease of sperm motility may be caused by morphological defects in the intermediate piece and the flagellum 

which ensure spermatozoa’s movement and speed [47]. 

 A similar study on male rats frequently exposed to carbendazim revealed a decrease in sperm motility 

because of an alteration in the flagellum; composed of protein that can be a target for many endocrine disruptors 

[48].Some other researches applied on rats subjected to methyl thiophanate showed an impairment of the 

spermatogenesis in Sertoli cells [49] responsible for sperm nutrition [50]. 

 Recent researches have associated male or female infertility to thyroid dysfunction. Our results revealed 

lower rates of thyroxine and T3 causing hypothyroidism. This latter is involved in the reduction of the rate of 

sex hormone binding globulin (SHBG) as well as the decrease in testosterone [51]. A study concluded that 

hypothyroidism affects sperm quality through the decrease of the volume and sperm motility [52]. 

 

Conclusion: 

 The results of this study show the toxic effects of mancozeb; a pesticide widely used in agriculture on the 

biological characteristics of sperm as well as the parameters involved in thyroid function in Wistar rats. Toxicity 

has been evaluated by the disturbance of biochemical metabolism and the thyroid hormone profile in all treated 

groups, cause severe hypothyroidism accompanied by impairing fertility factors. The health of people repeatedly 

exposed can also be threatened in medium term. 
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