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 The purpose of this study is to determine the toxic effects of fungicide Methyl 

Thiophanate (MT) on fertility and testes histopathology in male domestic rabbits. 

Methyl Thiophanate is a carbamate fungicide of Benzimidazol family. Mature rabbits 
were divided into four groups. The first is the control one, while the other three groups 

are orally treated by Methyl Thiophanate (MT) with daily doses of 50,100 and 150 

mg/kg/day of body weight for four weeks. On day 31 of the experiment, the animals 
were weighed and sacrificed. The testosterone level was measured. Biological study of 

spermatozoa was performed,and the histology study was carried out. The obtained 

results show that MT altered fertility in male rabbit by reduction inquantity and 
qualityof spermatozoa (concentration motility, speed and viability).A reduction in 

testosterone level and atrophy in testes and epididymis were observedin the treated 

animals with MT as compared to the control group. 
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INTRODUCTION 

 

Pesticides are contemplated to be the worldwide contaminants and shown to exert various toxicological 

effects in humans and animals [1,2,3]. There are a number of possible ways in which humans can be exposed 

and toxic effects of these pesticides may haveconsequences to food consumers, production workers, 

formulators, farmers and other applicators. Fungicides are extensively used against a wide range of fungal 

diseases of many field crops, fruits and ornamentals. On the other hand, some of fungicides have showntoxicity 

to humans, animals, and useful plants, in addition to its persistence (long life) in the environment. Moreover, 

these chemicals were shown to be present in fruit products prepared for human consumption [4]. 

Recently, a possible role of fungicides in the decrease of sperm quality and in otherdisorders of the male 

reproductive tract has been reported [5]. 

Methyl Thiophanate (1, 2-Bis (3-(methoxycarbonyl)-2-thioureido)benzene) is a systemic broad-spectrum 

fungicide controlling various fungal pathogens. The LD 50 of Methyl Thiophanate in the male rabbit by oral 

route is 2270 mg/kg body weight. It is used as a preservative in paint, textile, papermaking, leather industry and 

warehousing practices, as well as a fruitpreservative of [6,7]. Methyl Thiophanate is well absorbed (80–85%) 

after oral exposure and is subsequently metabolized into many compounds within the organisms. The main 

metabolite is methyl 2-benzimidazolyl carbamate (carbendazim) [8,9]. Carbendazim is poorly catabolized and 

remains in tissues such as gonads, liver, adrenals, adipose tissue, skin and other organs [10]. Itisa well-

recognized testicular toxicant [11,12,13,14,15]. 

Evidences available support the deleterious effects of Methyl Thiophanate and itsmetabolite carbendazim 

on various aspects of male reproduction in hamsters, mice, rats and humans.The effects include the decrease 

ofaverage testes weight,average seminiferous tubular diameter [12], total sperm count, motility, 

increasedincidence of sperm abnormalities [16] and disruption of microtubule formation [17]. Carbendazim, an 

inhibitor of microtubule synthesis, directly alters testicular function via germ cell depletion, alterations of Sertoli 

and Leydig cellular functions [18]. In addition, it has been reported that lesions in the male tract cause blockage 

which may induce permanent testicular damage and a decrease in sperm production exposed to benomyl and 

carbendazim in adult rats [13]. 
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Hence, the present study was undertaken to investigate the reprotoxic effect of fungicide Methyl 

Thiophanate on fertility and the histology of testis and epididymis in adult male rabbit. 

 

MATERIAL AND METHODS 

 

Animals and treatment: 

Mature male rabbitsCuniculus lepus were obtained from the region of Annaba(eastern Algeria). Those 

Animals were housed in special cages and were maintained in naturalconditions of temperature and relative 

humidity. Animals had access ad libitum to pure water and food. 

Theywere divided into 4 groups,each contained 6 rabbits. Group 1 served as a control one. Groups 2, 3 and 

4 were treated orally with Methyl Thiophanate dissolved in distilled water at a dose of 50, 100 and 150 mg/kg of 

body weight respectively for 31 days.After sacrifice by decapitation, blood and semen werecollected and the 

testes of each animal ofthe different groups were removed and weighed.  

 

Biological study of spermatozoa: 

Immediately after the end of the treatmentperiod, a small opening at the epididymis was carried outto obtain 

a drop of sperm  of about  1µl,  then  49  µl  of  0.9%  NaCl  was  added  to  evaluate  the  concentration,  speed, 

motility and vitality of spermatozoa as described by OMS 1993method[19]. 

 

Testosterone assay: 

After collecting blood, samples were centrifuged with 5000 tr/min to isolate serum, The serum testosterone 

is proportioned by the conventional method ELISA using commercial kit. Measurement is done using a reader 

ELISA TECAN Magellan provided with data processing software which calculates the range standard 

automatically and the level of the testosterone to the used unit directly.   

 

Histology examination: 

Testes and epididymis samples were fixed in 10% formol and dehydrated in 70-100% ethanol series. They 

were then embedded in the paraffin baths at 58 C̊ for paraffin inclusion. Sections of 4-6 μm were prepared from 

paraffin blocks using a rotary microtome. These sections were then stained with Hematoxylin-Eosin (H-E) 

according to the criteria of Martoja 1993method[20]. Sections werephotographed using a photomicroscope. 

 

Statistical analysis: 

All results were expressed as mean ± SE and analyzed using t-Student test with the Minitab program 

(version15) comparing each treated group with the control. The significance level of p < 0.05 was considered.  

 

Results: 

Weight of testes and epididymis: 

The table 1 revealed  a highly (P<0.01) and very highly significant  (P<0.001) difference  in  the weight of 

testis and epididymis of  animals  treated  with MT  as  compared  to  control. 

 
Table 1: weight of the testes and epididymis in experimental rabbit treated with MT compared to the control group. 

Weight (g) G1: Control G2: 50mg/kg G3: 100mg/kg G4: 150mg/kg 

Testes  2.27± 0.20 1.22± 0.19*** 0.99± 0.20*** 1.09 ±0.07*** 

Epididymis 0.5± 0.11 0.28± 0.06** 0.23± 0.08** 0.22 ±0.05*** 

Values are mean ± SE (n=6) P<0.05*, P<0. 01**,P<0.001***compared tocontrols 
 

Semen study: 

The study of Epididymal sperm shows that the sperm count in(Fig1) and sperm motilityin (Fig 2) 

havesignificantly decreased (P<0.001) in the treated animals as compared to the control group. The Fig 3 andFig 

4 also indicate a decrease in the speed and the percentage of alive spermatozoa with an increase in the dead 

spermatozoa in the experimental groups as compared to the control one.  
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Fig. 1: Epididymal sperm concentration of control and experimental groups (x106/ml).Values are mean ±SE(n=6), 

P<0.001*** compared to control. 

 

 
 

Fig. 2: Epididymal spermmotility of control and experimental groups(%).Values are mean±SE (n=6), P<0.001*** compared 

to control 
 

 
 

Fig. 4: Epididymal sperm viability of control and experimental groups) (%), Valuesaremean±SE (n=6), P<0.001*** 

compared to control. 
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Fig. 3: Epididymal spermspeed of control and experimental groups (mm/s), Values are mean±SE (n=6), P<0.001*** 

compared to control. 

 

Serum testosterone level: 

Change in testosterone level in all groups of rabbits is reported in the Fig 5. The results revealed that the 

serum testosterone levels were significantly reduced (P<0.05) in MT treated rabbits when compared to the 

control animals.   

 

 
 

Fig. 5: Serum testosterone level changes(ng/ml) of control and treated groups.Values are mean±SE (n=6), P<0.01**, 

P<0.001*** compared to control 

 

Histology study: 

The microscopic examination of testis of control rabbits (G1) has showna normal spermatogenesiscells in 

different phases and a lot of spermatozoa in the somniferous tubules reported in Fig 6.  
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Fig. 6: Rabbit’s testis section of the control group.(Hemtoxylen and eosin X120). 

 

The testis of all groups showthat the membrane of the somniferous tubules is full determined, and all stages 

of spermatogenesareclear. Lumen (L) of each tubule is almost occupied by the mass of the mature 

spermatozoa’s. (ST:seminiferous Tubules).  

 

 
 

 

        
 

Fig. 7: Rabbits’testis sections of treated groups. (Hemtoxylen and eosin, X120). 

 

The sections of testis intreated groups haveshowna decrease in the number of spermatozoa 

inseminiferoustubules (G2,G3)and they aredeformed in testis section of the high dose (testis of 5 animals of G4) 

where the tubules membrane is broken and the lumen (L) ofseminiferoustubules arealmost empty with large 

disturbance stages of spermatogenesis. 

ST 
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Light microscopic examinations revealed that the animals which weregiven Methyl Thiophanate for 4 

weeks (G2, G3 and G4) exhibited a distinct histological difference with the control group. Thetestissection of 

the treated animals indicates a considerable decrease of spermatozoa in lumen of seminiferous tubules.  

 

 
 

Fig. 8: Rabbit’s epididymis section of the control group (G1). (Hemtoxylen and eosin X120). 

 

The epididymis section of the control group has shownthat the Lumenof the epididymal tubules is full of 

spermatozoa (SPZ)and the tubules epitheliums are full determined. 

 

 
 

 
 

 
 

Fig. 9: Rabbit’s epididymis sections of the treated groups, (Hemtoxylen and eosin, X120) 
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Theepididymis sections in the treated groups have showna considerable decreaseof spermatozoa’s (SPZ) 

volume observed in epidydimis tubules of (G2 and G3) and is almost empty in high dose epididymis section 

(G4).  

 

Discussion: 

The present study was carried out to determine the potential adverse effects of MT on spermatogenesis and 

fertility of male rabbits. 

The first result from this study is that the weight of testis and epidydimis of the treated rabbits decreased 

considerably as compared to control group. It is reported that exposure to MethylThiophanate, a recognized 

reproductive toxicant, can negatively affect the human reproductive system. Effects on the male reproductive 

system can include suchanaltered sexual behavior, altered fertility and problems with sperm shape or count [21]. 

The decrease of the testis weight resultedfromthe susceptible effectsof MT on histological constitution and 

morphology of Sertoli Cells. In the other hand, it is admitted that the gonads are the target bodies of pesticides 

[22]. A similar study has shownthe same observations on the rats treated with the fungicide Carbendazim [23]. 

The Reduction in serum testosterone level in MT treated rabbits, maybe a result of a cumulative effect of 

decreased Leydig cell number. Therefore, they decreased testosterone synthesis and secretion.  This decline in 

testosterone could probably be due to the diminished responsiveness of Leydig cells to LH and/or the direct 

inhibition of testicular steroidogenesis [24] It is well known that LH is the prime regulator of testosterone 

production by the Leydig cells [25]. The Carbendazim is one of the important metabolite of MT. Several papers 

have reported that treatment of experimental animals with the fungicide Carbendazime (MBC) brings about 

disruption of spermatogenesis [13,26]. Then, Thiophanate Methyl can affect the hypothalamic and hypophyseal 

hormones [27] by disturbing the secretion of GnRH which stimulates adeno-hypophysis to secrete LH and FSH 

by modifyingthe receiving sites affecting testosterone secretion [28, 29]. This explains the decrease of the speed 

and motility of the spermatozoa in the treated groups, especially those treated with high doses as compared to 

the control. A similar study with carbendazim which administered to Wistar male ratsreported that the motility 

of spermatozoa is due to the flagellar beat which inturn is dependent on the microtubular apparatus of the 

flagellum, as MBC is a microtubular poison.MBC, through testicular and epididymal routes, would affect the 

sperm flagellar microtubules, which leads tosperm motilityimpairing [16]. 

The loss of cauda epididymal sperm motility in the treated rabbits is probably related to a change in sperm 

membrane properties [2], hasreported thepossibilitythat the carbendazimmakes access into the epididymis and 

alters it in respect of function towards initiation of sperm motility [16]. A similar study on the rats indicates that 

the used fungicide MT caused dysfunction inthe spermatogenesis and Sertoli cells [30]which is necessary to the 

maturity of seminiferous tubules, throughout its role of nutrition of spermatozoa and this alters a dysfunction of 

the sperm count [31,32,33]. 

This is further supported by a reduction in sperm viability, where the percentage of the alive sperm was 

declined. Available reports haveshownthat most of fungicides like mancozeb are inhibitors of spermatogenesis 

at gonadal level by affecting hormone production [34]. The histopathological changes are observed in 

epididymis and especially in the testes. Treating animals with MT caused significant decrease in diameters and 

germinal epithelial heights of the seminiferous tubules. Histological results revealed that the spermatogenic cells 

were degenerated and exfoliated in the lumen of the tubules [35]. It is reported that the combination of the 

fungicide Carbendazim and the related benzimidazoles, have an effect on testicular and seminiferous tubular 

atrophy [13,14]. It could also reducefertility and causesa dissociationof germ cells [9,13,35]. The sections of 

testes and epididymis showed that MT decrease sperm directly in epididymis.The treatment with MT is 

increasingdead sperm, and histological examination revealed atrophy of the seminiferous epithelium and 

moderate impairment of spermatogenesis and dissociation of germ cells,as well asthe basement membrane 

which was severe in the high dose. This result corresponds tomany investigators, they confirmed that 

treatmentof  carbendazimcauseda  significant decrease in seminiferous  tubule  diameter, and epithelial  height.  

Histopathological results showed degeneration and decrease of spermatogenic cells, atrophic and reduced testis 

and epididymis [15,17,36]. 

 

Conclusion: 

It is concludedthat the treatment of Methyl Thiophanate is toxic to spermatozoa in the caudaepididymis; it 

causesa decrease in the sperm counts, motility and viability of spermatozoa. This paper showsclearly that theMT 

treatment for 4 weeks caninducea decrease in the quality of the sperm with histopathological changes in the 

testes. 
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