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 The present study has been carried out to elucidate the toxic effects of two commonly 
used pesticides, propiconazole, propineb and their mixture on reproductive parameters 

in male wistar rats. Twenty eight male rats were randomly divided into four groups. 

Rats in groups 2, 3, and 4 received propiconazole 60 mg/Kg, Propineb 100 mg/Kg and 
their mixture 30 mg/kg Propiconazole + 50 mg/kg Propineb, respectively, while those 

of group one served as control , and that throughout the 4 weeks experimental period. 

Animals were observed for clinical toxicity. At the end of treatment, all groups of 
animals were scarified and samples of different organs were fixed in the formol 10% 

for histopathological study. The semen study showed a decrease in the count and 

mobility of spermatozoa, accompanied with a significant decrease in morphological 
changes of flagellum in the treated groups especially with mixture compared to control 

group. It was also a decrease in the weight of the testis and epididymis in the treated 

groups compared to the control. Histological changes were observed in the testis and 
epididymis in all treated groups. In conclusion this paper shows clearly that the 

treatment with these pesticides alone or in combination for 4 weeks can induce a 

decrease in the quality of the sperm with histopathological changes in the testes and 
epididymis. 
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INTRODUCTION 

 

 Pesticides are ubiquitous in our environment and have a significant impact on the economy, the 

environment and public health. Pesticide use was crucial for agricultural development and improves human 

nutrition through increased availability, the lifetime of storage and reduces feed costs. Pesticides also reduce 

human labor requirements and concomitant of industrial accident risks. These agents actively assist in the 

control of food-borne and vector-borne diseases [1]. Humans are exposed to complex mixtures of toxic 

compounds every day in their residential and occupational environments [2,3]. In particular, agrochemicals are 

continuously used on a massive scale and persist as residues in food of both vegetable and animal origin, as well 

as in the air and water [4]. Exposure to pesticides can be done by different routes (food, drinking water, housing, 

work) and different routes (oral, respiratory, dermal) [5, 6, 7].  

 The incidence of male fertility decay has increased alarmingly since 1980s as a result of multi-factorial 

events including environmental pollution. The number of experimental studies on the effect of agrochemicals on 

the reproductive system has grown in recent years and some possible mechanisms of toxicity have been 

suggested. The most widely accepted effect is pesticide induced endocrine-disrupting effects [8]. Several studies 

have indicated a correlation between pesticide exposure and reduced male fertility [9, 10, 11, 12]. 

 In this work we studied two of the most used pesticides not only in our country but also in different part of 

the world. Propineb is a fungicide with the propylene-bis-dithiocarbamate. Dithiocarbamates form lipophilic 

complexes with di- and trivalent metallic cations, bonding through the sulfur atoms. Propineb has a low acute 

toxicity with a specific goitrogenic effect in rats. It has been reported that the exposure of Propineb in repeated 

dose toxicity studies, in addition can have an effects on the thyroid gland and reversible effects on skeletal 

muscles [13, 14, 15, 16, 17]. Propiconazole is a triazole containing antifungal agent widely used in agriculture 
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[18, 19]. It used to slow or stop the growth of fungus infecting agricultural fields [20]. Studies conducted for 

safety and risk assessments have tested the in vivo effects of these triazoles in rodents and other species, 

demonstrating hepatotoxicity for all Propiconazole, and even possible adverse effects in oncogenicity tests in 

mice [21]. 

 Present study was aimed to evaluate the adverse effects of propiconazole and propineb in the male rat when 

given alone or in combination. This may contribute to the understanding of the effect of a simultaneous 

exposition, and it may have interest in the evaluation of the damage degree to which humans are potentially 

exposed due to environmental pollution. 

  

MATERIAL AND METHODS 

 

Animals and exposure: 

 In this present experiment, twenty eight (28) male wistar rats were used, each weighing 250–300 g were 

purchased from the Pasteur Institute (Algiers). Animals were housed in polypropylene cages and maintained at 

ambient temperature of 22 ± 3°C in natural photoperiod with relative humidity of 40-60%. The animals had free 

access to diet and water ad libitum. After 2 weeks of acclimatization period they were divided into four groups 

(seven animals for each exposure groups and control group). The first group (G1) served as control and received 

water as vehicle. In groups 2 and 3, rats were treated orally with Propiconazole at a dose of 60 mg/kg body 

weight, and Propineb with the dose 100 mg/Kg body weight propineb respectively. The last group (G4) animals 

were given the mixture of the two fungicides 30 mg/kg Propiconazole and 50 mg/kg Propineb. At 28 day of the 

treatment, the animals were sacrificed, blood and semen was collected. The organs (testes and epididymis) were 

removed and weighted. 

 

Biological study of spermatozoa: 

 To estimate the effect of fungicides used on the fertility of rats through the characteristics of sperm and 

semen quality, we proceeded to biology of spermatozoa by the method of the OMS 1993 [22].  After dissecting 

the semen collected from a small opening at the head of the epididymis to study the concentration, motility and 

spermatozoa vitality. Then 1μl of semen was preleved and diluted in 49 µL of NaCl 0.9% then placed in an oven 

at a temperature of 37 ° C. 

 

Histology study: 

 The testes and epididymis samples were examined for histopathological changes. The samples were placed 

in 10% formole and dehydrated in 70–100% ethanol series. They were then placed in paraffin baths at 58°C for 

paraffin inclusion. Sections of 4–6 mm were prepared from paraffin blocks using a rotary microtome. These 

sections were then stained with Hematoxylin-Eosin (H-E) according to the criteria of the method of Martoja and 

Martoja [23], then photographed using a Leica photomicroscope. 

 

Statistical analysis: 

 Data are presented as mean ± standard deviation (SD). The analysis of data was performed using t-Student 

test to compare the statistical significance of the differences between the treated and control groups with 

Minitab program (version 16). P < 0.05 was considered significant. 

 

Results: 

Organs weight: 

 Table 1 show the weight of the organs in the treated groups and control. It demonstrated a decrease in the 

weight of testis and epididymis of animals treated with propiconazole, propineb and mixture as compared to 

control. 

 
Table 1: Changes in absolute and relative testes and epididymis weights of control and rats treated with propiconazole, Propineb and     
      mixture after 28 days of treatment. 

Parameters 
Treatment groups 

Control Propiconazole Propineb Mixture 

Absolute testes weight (g) 1,692 ± 0,060 1,541 ± 0,100* 1,587 ± 0,097 1,551 ± 0,092* 

Relative testes weight (g/100g 
b.w.) 

0,598 ±  0,045 0,540 ± 0,064 0,530 ± 0,071 0,526 ± 0,060* 

Absolute epididymis weight (g) 0,631 ± 0,039 0,524 ± 0,074* 0,546 ± 0,052* 0,575 ± 0,041* 

Relative epididymis weight 

(g/100g b.w.) 
0,216 ± 0,018 0,182 ± 0,020* 0,181 ± 0,015** 0,194 ± 0,021 

 

Values are given as mean ± SD for group of 7 animals each.  

* P < 0.05, compared to controls.  

** P < 0.01, compared to controls.  
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Semen study: 

 The results in Fig 1 show that there is a decrease but no significant change (P > 0.05) in the concentration 

of spermatozoa in the treated animals with propiconazole and group propineb as compared to control group. 

However, there is a significant decrease (P ≤ 0.05) in the group treated with the mixture of Propineb and 

Propiconazole group as compared to the no treated animals. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 1: Epididymal sperm concentration of control and treated groups (x10
6
/ml). (M ± SD, n = 7) P < 0.05*. 

 

 The results in Figure 2 show that there is a highly significant decrease (P ≤ 0.01) in the motility of the 

spermatozoe treated with propicoazole compared to controls. Similarly, a highly significant decrease was noted 

in the treated groups with propineb and the mixture as compared to those of control individuals. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig 2: Epididymal sperm motility of control and treated groups (%). (M ± SD, n = 7) P < 0.01**, P < 0.001*** 

 

 The morphological changes characteristic of sperm exposed to hypo-osmotic stress are presented in (Table 

2). We founded a significant reduction in the modification of flagellum of sperm category (A and B) between 

the treatment groups compared with the control group. However, the normal sperm was increased in the 

treatment groups compared to control group. The reduction in morphological changes of flagellums in the 

treatment groups indicates the adverse effect of Propiconazole, Propineb and mixture in sperm vitality by 

causing injury in the membrane of flagellum. 

 

Histology study: 

Testes section: 

 Observation from the histological sections (Figure 3, A to D) demonstrated apparently normal seminiferous 

tubules in controls with sperm cell series at different stages of development. The lumens were filled with a good 

population of mature sperm cells spermatozoa and a healthy interstitium was also demonstrable (Fig 3 A). The 
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testes of rats that received Propiconazole showed seminiferous tubules with poor intensity compared with the 

control group. The luminal diameter of the seminiferous tubules was also wider and the population of 

spermatozoa was markedly reduced. Generally, the spermatogenetic cells appeared to have decreased in number 

compared to the control, and the characteristic shape of the seminiferous tubules was lost (Figure 3 B). Although 

tissue staining of the testes of rats administered with 100 mg/kg body weight Propineb was better than the low 

treated group with Mixture and Propiconazole as compared with the no treated the transverse section of testis in 

control animals, presence of wider luminal diameter and reduced interstitial spaces were noted, and the 

population of sperm cells was also reduced in the lumen. 

 
Table 2: The morphological changes characteristic of sperm of control and experimental groups after 28 days of treatment. 

Morphological changes 
Treatment groups 

Control Propiconazole Propineb Mixture 

A 25,56 ± 2,08 18,95 ± 4,70* 16,31 ± 5,27* 18,87 ± 4,61* 

B 15,09 ± 3,15 17,01 ± 8,34 11,79 ± 2,03* 09,62 ± 3,27* 

C 13,65 ± 4,4 15,70 ± 3,36 16,76 ± 5,49 13,24 ± 5,34 

N 45,68 ± 3,17 47,75 ± 8,41 55,50 ± 10,7 58,27 ± 7,55* 

Abbreviation: A, low modification in flagellum; B, significant modification in flagellum; C, modification important of flagellum and middle 

piece; N: normal (death) sperm. Values are mean ± SD (n = 7), P < 0.05*, P < 0.01**, P < 0.001*** compared to control. 

 

 
 

Fig. 3 A to D: (A) Photomicrograph of the seminiferous tubules of the testis of rats in the control group 

showing apparently normal architecture: spermatogonia (white arrow), lumen (L) filled with 

mature sperm cells. (B) Photomicrograph of the seminiferous tubules of the testis of rats in the 

group 2 administered with 60 mg/kg Propiconazole showing reduced population of mature 

sperm cells in the lumen. (C) and (D) Transverse section of testis in the groups 3 and 4 treated 

with Propineb and the combination of the two fungicides 50/50% demonstrating wider luminal 

diameter, with reduced population of mature sperm cells in the lumen. L: Lumen of 

seminiferous tubules, GC: germinal cells, LC: Leydig cells. H&E stain (400x).  

 

Epididymis section: 

 The examination transverse section of the epididymes from the control animals (Fig 4 A) of all groups 

showed normal structure and normal sperm density (+++) in the lumina of tubular sections. However, sperm 

density was found to be decreased in the experimental groups we observe moderate density of sperm in lumina 

of tubular section in the exposed rats to Propineb of 100 mg/kg after 28 days (Fig 4 C). The density sperm is 

low in the treated animals with the Propiconazole and many tubules are empty in the exposed animals with the 

mixture Propineb and Propiconazole.  

 From control rat showing sperm (+++) in the lumina completely filled. H&E, 400×; B. From rat exposed to 

Propiconazole of 60 mg/kg after 28days. Note that sperm density is moderate low (++). H&E, 400×; C. From a 

rat exposed to Propineb treatments of 100 mg/kg body weight after 28 days. Note that many tubules are empty 

and others have fewer spermatozoa. H&E, 400×; D. From a rat exposed to mixture of fungicides 

Propiconazole/Propineb 50/50 % showing low (+) sperm density after 28 days. H&E, 400×. LT: Lumina 

Tubular. 

 

Discussion: 

 Exposure to pesticides affects many body organs including reproductive system. Disorder of the 

reproductive system leads to infertility and therefore has been in the center of attention within the recent 

decades. Adverse effects of pesticides on the male reproductive system especially semen characteristics are an 
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important health problem in the all the world. Several international studies have been conducted on causes of 

endocrine disrupters, one of the most famous are pesticides, showing evidence of reduction in semen quality due 

to agricultural pesticides [24, 25].  

 

 
 

Fig. 4 A to D: Photomicrographs of epididymes showing sperm density in the lumina of tubular sections; A.  

 

 The testes and epididymis weight of the treated animals decreased considerably in the three treated groups 

especially those treated with the Propiconazole and the mixture as compared to control. It has been reported that 

the gonads are target bodies of pesticides and which might be due to lowered bioavailability of androgens [26, 

27]. The reduction in the weight of the testis could be due to inhibition of seminiferous tubule fluid formation 

and loss of germ cell by direct inhibition on spermatogenesis [28, 29]. Then, the data of this study demonstrated 

that Propiconazole, Propineb and the mixture could have an effect on the histological constitution of the cells of 

the testes. Many studies have been conducted to elucidate that the exposure to pesticides interferes with 

spermatogenesis by damaging the testes. The severity of affection depends on the stage of differentiation, can be 

reversible or irreversible, and may even temporarily lead to decreased fertility by modifying sperm count, 

structure motility, or viability of spermatozoa. These effects are transient because spermatogenesis is restored 

from stem cell populations after removal of the off ending chemical [30]. 

 The used fungicides can act on the hypothalamic and hypophyseal hormones [31] by disturbing the 

secretion of GnRH which stimulates adenohypophysis to secrete LH (Luteinizing Hormone) and FSH (Follicle 

Stimulating Hormone) by modification of the receiving sites of LH on the level of the cells of Leydig [32] 

competition of the mixture and Propiconazole with LH affecting testosterone output [33, 34]. In addition, the 

treatment by maneb also can modify the secretion of FSH released by the cells of Sertoli which are necessary to 

the development of the seminiferous tubules through its role of nutrition [35]. 

 The data of this study indicate that the exposure of the rats with Propiconazole, Propineb and Mixture of 

both caused a decrease in the concentration, motility and the vitality of the spermatozoa with anomalies in the 

histology study in the all treated groups as compared to the control animals. Similar effects have been observed 

that the testicular atrophy with damaged germinal epithelium and reduced sperm motility and viability were 

major findings in male adult rats exposed to maneb and zineb [36]. The decrease observed in the quantity and 

quality of the sperm can be explained by the effect of the used fungicide and also their mixture in 

spermatogenesis because it has already been reported that the sperms acquire motility and fertilizing ability only 

during their epididymal transit; Testosterone and Dihydrotestosterone are involved in the maturation of sperm 

within the epididymis as well as the transit of sperm through the duct [37, 38]. Any alteration in epididymal 

sperm count and motility provides a direct measure of fertility [39]. 

 

Conclusion: 

 In conclusion, we think that the repeated administration of fungicides used alone or in combination with the 

used doses in the same conditions by gavage may cause structural and functional disorders in the hormonal 

system. 
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