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 ABSTRACT: Selenium (Se) is present in the earth’s crust, often in association with 

sulfurcontaining minerals. It is normally found in concentrations of 50–90 μg/kg, but higher 

concentrations can be associated with some volcanic, sedimentary and carbonate 

Rocks. Selenium has long been recognized as essential trace element and is important in many 

biochemical and physiological processes. On the other hand, selenium showed a toxic effect 

depending on its concentration. Inorganic and organic selenium compounds have been showed to 

have chemo preventive and anticancer effects against mammary gland, colon, lung, pancreas, 

and skin tumors. Selenium has adverse reproductive and developmental effects (decreased rates 

of conception, increased rates of fetal resorption,   the present study was planned to investigate 

the histopathological effects of selenium in the form of sodium selenite on the testicular tissues 

of Swiss albino mice. Selenium was orally administered at a dose level of 3.5 ppm daily for 6 

weeks. Testes of animals treated with selenium showed reduction in the diameter of the 

seminiferous tubules as well as the germinal epithelial height. Moreover, the treatment induced 

many histopathological alterations including degeneration of the spermatogenic cells, destruction 

of intertubular connective tissue and hemorrhage revealed marked reduction in the 
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spermatogenic cells. Both histopathological and histochemical alterations were time-dependent. 

The result of the oxidative stress and antioxidant enzymes in the present work indicated that 

there was a significant increase in the oxidative stress, malondialdhyde which is lipid 

peroxidation marker and a significant decrease in the level of serum antioxidant enzymes, 

superoxide dismutase and catalase activity in testes of sodium selenite-treated albino mice. It is 

concluded that the oxidative stress induced by sodium selenite may be responsible for the 

histological and histochemical alterations induced in testis of albino mice.  

Key words: Sodium Selenite, histopathological alterations, haemorrhage, Albino Mice, 

oxidative stress. 

______________________________________________________________________________ 

INTRODUCTION  

Selenium is a trace element with antioxidative activity and is associated with the control 

of lipid peroxidation because this trace element is a component of selenoenzymes contributing to 

the antioxidant system (Jendryezko and Drozdz, 1993). Selenium has long been recognized as 

both essential nutrient and a hazardous element (Gan et al.2002). It is important in many 

biochemical and physiological processes including the biosynthesis of coenzyme Q (a 

component of mitochondrial electron transport systems), regulation of ion fluxes across 

membranes, maintenance of the integrity of keratins, stimulation of antibody synthesis, and 

activation of glutathione peroxidase ( EL-Tayeb et al., 2004). Inorganic and organic selenium 

compounds have been showed to have chemopreventive and anticancer effects against mammary 

gland, colon, lung, pancreas, and skin tumors (Fleet, 1997; Patterson and Levander, 1997; Yu et 

al., 1997). Its role in prevention of prostate and other human cancers was reported by 

Thirunavukkarasu and Sakthisekar (2003). On the other hand, selenium showed a toxic effect 

depending on its concentration (Gan et al., 2002). Clinical signs of acute selenium toxicity in 

domestic animals are accompanied by blindness, abdominal pain, respiratory failure, paralysis, 

loss of appetite and eventually starvation (Koppel et al.1986). Chronic selenosis is associated 

with emaciation, loss of body hair, soreness and lameness (Wilson et al., 1983). Many 

histopathological changes were observed in different organs of animals treated with selenium 

((Vadhanavikit and Ganther, 1988).Damage to the liver and kidneys and impaird immune 

responses have been reported to occur in rodents following subchronic and/or chronic oral 

exposures (Beem and van Beek,1985, Shearer et al.1992, Barbosa et al.1998). Selenium have 
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adverse reproductive and developmental effects (decreased rates of conception, increased rates of 

fetal resorption, and reduced fetal body weights) for domesticated and laboratory animals 

(Schroeder and Mitchener., 1971 and Harr and Muth , 1972). The present study aimed to 

evaluate the histological and histochemical effects of selenium, in the form of sodium selenite, 

on the testis of albino mice.  

MATERIALS AND METHODS  

Animals  

Sexually mature male swiss albino mice weighted 30 ± 5 g and aged 15 weeks were purchased 

from the breeding center of experimental animals at Sri Venkateswar veterinary university 

tirupati. The animals were kept in the laboratory under constant temperature (27±1
o
C) for at least 

one week before and along the period of the experimental work. They were maintained on a 

standard rodent diet composed of 20% casein, 15% corn oil, 55% corn starch, 5% salt mixture 

and 5% vitaminized starch. Water available ad libitum.  

Experimental design  

The animals were divided into 2 groups. Group1: animals of this group (12) were orally given 

3.5 ppm  of sodium selenite (3.5 mg /kg body weight) dissolved in water, daily for 6 weeks (Sakr 

et al.2008). Animals in the second group (12) were given water and served as control. All the 

experiments were done in compliance with the Guide for the Care and Use of Laboratory 

animals. The treated animals were sacrificed by cervical decapitation after 6 weeks of treatment.  

SOMATIC AND REPRODUCTIVE TISSUE INDEX: 

 The body weight of the mice was taken before decapitation and the tissue like kidney, 

liver testes, and reproductive organs were isolated. The organs were weighed to the nearest 

milligram, using a Shimadzu electronic balance (model No: BL-220H). The tissue indices were 

calculated using the following formula:  

100
Weight of Tissue in Gms

Tissue Somatic Index
Weight of the body in Gms
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Histological examination  

HISTOLOGICAL STUDY OF TESTES: 

 Selenium exposed males were used in the present study. The mice were autopsied and the 

testes were dissected out. The testicular tissue was fixed in aqueous Bouins fluid for 24 hours 

and dehydrated in alcoholic series, cleared in xylol and embedded in paraffin wax. Sections of 

5M thickness were made and stained in Harries haemato xylin–eosin and examined using 

microscope. Ten mice were weighted and sacrificed from treated and control groups after 4 and 6 

weeks. Their testes were excised and weighted. For histological study testes were fixed in 

alcoholic Bouin’s fluid, dehydrated in ethyl alcohol, cleared in xylol and embedded in paraffin 

wax. Sections of five micrometers thickness were cut and stained with haematoxylin and eosin 

for histological examination. For histochemical study specimens were fixed in Carnoy’s fluid. 

Periodic acid Schiff’s reaction (Kiernan , 1981) was used for demonstration of polysaccharides. 

Total proteins were detected using the mercury bromophenol blue method (Pearse, 1972) 

.Nucleic acids (DNA&RNA) were determined using Feulgen-methylene blue method (Garvin et 

al., 1979). The mean diameter of the seminiferous tubules and the height of the germinal 

epithelia were determined using an ocular micrometer.  

Biochemical assays  

For biochemical assays, supernatant obtained after centrifugation of testicular tissue 

homogenates was used. Malondialdhyde was assayed as described by Ohkawa et al., (1979), 

superoxide dismutase activity was determined according the method of Rest and Spitznagel( 

1977) and catalase activity was determined using Aebi et al., (1974) method.  

Statistical analysis  

Statistical analyses were necessary to determine the level of significance of the effect of 

treatment on the experimental group of animals. 

The mean, standard deviation (SD), Coefficient of variations (CV) and probability test (Analysis 

of variance- ANOVA, Students-Newman Keruls) were carried out according to Steel and Torrie 

(1960) for different parameters using SPSS 16.0 version software package for windows. The ‘p’ 

value of more than 0.05 was considered as not significant. 
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RESULTS  

Effect of selenium on total body and testes weight:  

Table (1) showed the changes in total body and testes weight of mice in control and selenium-

treated group. In control group the total body weight reached its highest value after 6 weeks. On 

the other hand, treating mice with sodium selenite caused significant decrease in total body 

weights after the period of 6 weeks of treatment. Similarly, a significant decrease was recorded 

in testes weight of animals treated with selenium for  weeks in comparison with control groups 

(table 1).  

Table (1): Changes in body and testes weight of mice treated with sodium selenite. 

Body weight (g) 

 

Testes weight (g) 

 

control experimental control experimental 

36.21 ± 4.45 

 

22.43
 *
 ±3.39 

 

0.70 ± 0.07 

 

0.52
*
± 0.08 

 

Data represented as mean ± SD, n=8. ap <0.05 versus normal control 

Morphometric results:  

Results in table (2) revealed that the diameter of the seminiferous tubules was decreased in mice 

treated with selenium and this reduction became significant (P < 0.05) after 6 weeks of treatment 

in comparison with control groups. A significant decrease in the height of the tubule epithelium 

was recorded in testes of animals during all periods of treatment.  

Table (2): Effect of sodium selenite on the diameter and the height of the epithelium of 

seminiferous tubules of testis. 

Diameter in μ m  

 

Epithelial height in μ m  

Control experimental control experimental 

251.8 ± 14.36  199.7 ± 12.7*  

 

111 ± 4.8  

 

39.4 ± 1.4*  

Data represented as mean ± SD, n=8. ap <0.05 versus normal control 
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Histological results  

Examination of the testes of control mice showed that the seminiferous tubules contained all 

spermatogenic cells (spermatogonia, primary spermatocytes, secondary spermatocytes and 

spermatids) as well as Sertoli cells. The seminiferous tubules were separated by intertubular 

connective tissue, in which interstitial Leydig cells present (Fig. 1). Examination of the testes of 

mice after 4 weeks of treatment with selenium revealed that seminiferous tubules appeared with 

irregular outlines. The spermatogenic cells were reduced in number and most of them showed 

vacuolated cytoplasm and pyknotic nuclei (Fig.2). The rupture of the intertubular connective 

tissue and intertubular haemorrhage were observed in most of the examined specimens (Fig.3). 

These histopathological alterations became more prominent in specimens treated with selenium 

for 6 weeks. The spermatogenic cells were less abundant and many of them were degenerated 

while others contained darkly stained nuclei. Most of the tubules were devoid of sperms and in 

others the sperms were scattered randomly in the tubules and appeared with short and irregular 

tails (Fig.4). The intertubular connective tissue was degenerated. 

 

 

Fig. 1: Seminiferous tubules of a control rat showing normal spermatogenic cells, IT: 

intertubular connective tissue ,X 400.  

Fig. 2: Specimen obtained from an animal treated with selenium for 4 weeks showing irregular 

seminiferous tubule boundaries, degeneration of the intertubular connective tissue, ( IT) and 

vacuolated spermatogenic cell (arrow), X400. 
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Fig. 3: Seminiferous tubules of an animal treated for 4 weeks showing intertubular haemorrhage 

(H), x 400.  

Fig. 4: Specimen obtained from an animal treated with selenium for 6 weeks showing reduction 

of spermatogenic cells and rupture of intertubular connective tissue (IT), X400 

DISCUSSION  

Administration of sodium selenite to mice in the present study induced significant 

decrease in body weight. This result was previously reported by Shamberger, (1983) and 

Whanger and Butler, (1988). They correlated the decrease of body weight with a decrease in 

food intake. In addition, Thorlacius-ussing et al. (1988) revealed that the growth retarding effect 

of selenite is due to depression of both growth hormone and somatomedin C secretion. There 

was significant decrease in testes weight of treated animals. Similarly, Chowdhury and 

Venkatakrishna-Bhatt (1983) observed that daily i.p. administration of selenium dioxide 

produced testicular atrophy in mice. The reduction in the diameter of the seminiferous tubules 

and the germinal epithelia were recorded after 6weeks of treatment together with the histological 

evidence provided that spermatogenesis was inhibited. Intertubular hemorrhage was observed in 

the treated testis. In agreement with this result, Buck et al.1976 reported that hemorrhage 

resulted from vascular damage induced in both acute and chronic selenium poisoning. The effect 

of selenium on testis was studied by some investigators. Rosenfeld and Beath (1964) reported 

that congestion and atrophy of seminiferous tubules were observed in cattle and sheep died from 

chronic selenium poisoning. Hidiroglou (1982) reported that selenium has been shown to 

accumulate in mammalian testes and influenced the motility of spermatozoa. Nebbia et al.(1987) 

found that treating mice with sodium selenite induced many testicular changes such as 

intertubular oedema , oligospermia and degeneration of spermatids. Kaur and Bansal (2004) 

reported that feeding mice with sodium selenite caused decrease of germ cell population with 
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increase of testicular selenium level. Moreover, lactate dehydrogenase-X activity was 

significantly decreased in mouse testis.  

Histochemical results revealed that PAS-positive materials decreased in the testicular tissues of 

selenium-treated mice. This agrees with the findings of some investigators who found that 

carbohydrates, especially glycogen decreased in animal tissues post-treatment with selenium 

salts ( Kolodziejczyk et al. 2000 , Tos-Luty et al., 2003 ). These authors attributed the decrease 

of glycogen to inhibition of glycogenesis by the used selenium salts. Total proteins, RNA as well 

as DNA- containing particles were reduced in the testes of the treated mice. The decreases in 

total protein were reported by Jaffe and Mondragon (1975) in mice treated with organic selenium 

and was attributed to the reduction of protein synthesis or increased proteolytic activity or 

degradation (Verine et al.,1979). A decrease of total proteins was recorded in mice exposed to 

sodium selenite (Smetanova et al. 2000). The loss of RNA inclusions observed in the present 

work in selenium-treated mice could account for the marked diminution of proteins in such 

cases. This is attributed to the close parallelism existing between the level of RNA and proteins 

in most of animal cells either in normal or pathological conditions . Depletion of DNA resulting 

from selenium treatment is compatible with the observations of some investigators. Ranawat and 

Bansal (2008) found that sodium selenite induced apoptosis and DNA damage in testicular cells 

in vitro. Santos et al. (2009) reported that exposure of leukocytes to (S)-tert-butyl 1-diselenide-3-

methylbutan-2-ylcarbamate, (S)-tert-butyl 1-diselenide-3-phenylpropan-2-ylcarbamate, (S)-2-

amino-1-diselenide-3-methylpropanyl, (S)-2-amino-1-diselenide-3-phenylpropanyl, 3',3-

ditrifluoromethyl diphenyl diselenide, 4',4-dimethoxy diphenyl diselenide, 4',4-dichloro diphenyl 

diselenide and 2',2,4',4,6',6-hexamethyl diphenyl diselenide, induced a significant increase in 

DNA Damage . Machado et al. (2009) recorded significant DNA damage in Chinese hamster 

lung fibroblasts V79 cells after treatment with organoselenium compound, diphenyl diselenide.  

Oxidative stress occurs when production or exposure to reactive oxygen species (ROS) 

outstrips the ability of the cell to remove them . This can occur by an increase in ROS production 

or a decrease in the ability of the cell to metabolize them (Cerutti ,1985). Excess production of 

ROS in cells resulted in several biological effects. ROS are involved in the peroxidative damage 

of human spermatozoa which may cause male infertility (Aitken and Clarkson,1987). The result 

of the oxidative stress and antioxidant enzymes in the present work indicated that there was a 
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significant increase in the oxidative stress, malondialdhyde which is lipid peroxidation marker 

and a significant decrease in the level of serum antioxidant enzymes , superoxidase and catalase 

activity in testes of sodium selenite-treated mice. In agreement with this result, Dougherty and 

Hoekstra, (1982) reported that selenite ions may have an oxidative effect. This proposal was 

based on the observation of increased formation of free radicals. Kaur et al.( 2003) indicated that 

selenosis caused oxidative stress as evidenced by a 3- fold increase in lipid peroxidation and 

decrease in activities of glutathione-S-transferase; glutathione reductase, superoxide dismutase, 

and catalase . El-Tayeb et al. (2004) and vijaya bhaskar reddy et al (2010, 2011) reported that 

overexposure to selenium caused decrease capacity of the antioxidant system leading to lipid 

peroxidation and tissue injury. Ranawat and Banasl (2008) reported that sodium selenite causes 

apoptosis in spermatogenic cells and the toxicity of selenite is mediated by increase in ROS. In 

conclusion, the oxidative stress induced by selenosis may be responsible for the histological and 

histochemical alterations induced in testis of albino mice. 
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