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ABSTRACTS - Oxidative stress is involved in the pathogenesis of infertility. A

considerable interest in organotellurium compounds as potential antioxidants in

living systems. The aim from this study is to investigate the role of a novel

organotellurium compound, [4-(4́-hydroxy-3́-methoxy benzylidine amino phenyl)

telluride],in protecting testicular rats from oxidative stress induced by NaNO2.

Forty adults male rats divided into 5 equal groups are used in this study. The 1st

group is control, the 2nd group treated with 0.2% NaNO2 in the drinking water, the

3rd and  4thgroups given the novel compound orally in addition to the NaNO2at  a

dose of 11 and 5.5mg/kg respectively, whereas the last group given the novel

compound only (11mg/kg). Semen fluid analysis, histological study of the testes

was carried out after the experimental period (1 month). Marked histopathological

changes and significant reduction in sperm count, motility and viability has been

observed in NaNO2 group. These changes are improved by treatment with the

novel compound.It can be concluded that the gonad protective effect of the

organotellurium compound,4-(4 ́-hydroxy-3́-methoxy benzylidine amino phenyl)

telluride, against NaNO2induced testicular damage may be attributed to its

antioxidant activity.

Index Terms: Organotellurium compound, NaNO2, rat’s testes
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1-INTRODUCTION

Disturbance in the equilibrium

between pro -oxidant and antioxidant

molecules is often referred to as

oxidative stress. In humans, oxidative

stress is thought to be involved in the

development  of  a  wide  range  of

diseases including cancer [1],

Parkinson's disease [2], Alzheimer's

disease [3], cardiovascular disease

[4],and infertility [5].

Sodium nitrite (NaNO2) is widely

used in food and drug industries as a

preservative [6]and in medicine as

antidote for cyanide poisoning [7].

Sodium nitrite in blood is highly

reactive with hemoglobin and thus

affecting hematopoiesis. A major

concern considering the toxicology of

sodium nitrite is the induction of

methemoglobinemia; a condition in

which there is a reduction in oxygen

transport ability of hemoglobin [8].

The role of oxidative stress as a

causative agent of infertility has been

well studied in human. It has been

found that in patients with varicocele,

the MDA increased, whereas

superoxide dismutase (SOD),

glutathione peroxidase (GPx) and

catalase are decreased in seminal

fluid. These changes are associated

with decreased sperm count, motility

and increased percentage of abnormal

sperms [9]. Decreased sperm count,

increased abnormally shaped sperm

and decreased serum testosterone are

well known consequences of high

altitude hypoxia [10]. Hydrogen

peroxide induced oxidative stress in

rat resulted in testicular degeneration

and significant reduction in sperm

viability, motility, count and rate of

normal sperm [11]. Moreover, animal

experimental data have shown

reproductive toxicity associated with

exposure to high levels of nitrate

or nitrite [12]. Abnormalities in

sperm-head and infertility in nitrite

treated mice has been reported [13].

Concomitant administration of

imipramine and nitrite resulted in
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infertility or delayed impregnation in

female mice [14].

Nitrite may change the testicular

oxidative status and may play a role in

testicular dysfunction that causes

infertility. Akintunde et al.

[15]reported significant

histopathological changes in

somniferous tubules of nitrite treated

rats. These changes are focal areas of

lost germ cells, hyperplasia of Leydig

cells and arrest of spermatogenesis

while there was no evidence of

spermatogenesis at high nitrite dose.

Acute nitrite intoxication in rats

resulted in disorganization of

somniferous epithelium and as

semblance of undifferentiated germ

cells in the luminal area of the tubules

[16].

The use of antioxidants as dietary

supplements has been investigated in

various diseases such as hypertension

[17], cancer [18], infertility [19] and

neurodegenerative diseases [20].

Development of novel and potent

antioxidants plays an important role in

targeting therapeutic intervention in

neurodegenerative disorders such as

Alzheimer disease in which oxidative

stress has been implicated [21]. There

has been a considerable interest in

organotellurium compounds as

potential antioxidants in living

systems. The chemistry of tellurium is

similar to that of sulfur and selenium.

More importantly, tellurium is more

nucleophilic than sulfur, and thus

molecules containing tellurium can

react faster with electrophilic

compounds such as free radicals [22].

The study designed to investigate the

role of the novel organotellurium

compound in protecting testicular rats

from oxidative stress induced by

sodium nitrite administration.

2-MATERIALS AND METHODS

2-1Chemicals:

          Sodium nitrite (NaNO2) was

applied as a freshly prepared solution

and given in a dose of 0.2% (2 g/L) in

the drinking water. R2Te,

organotellurium compound, bis [4-
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(4'hydroxy-3'-

methoxybenzylideneaminophenyl)]

telluride has been synthesized and

characterized and it’s LD50that

determined by oral route in adults’

male albino rats is 219mg/kg body

weight [23, 24].Bis[4-(4'hydroxy-3'-

methoxybenzylidene-

aminophenyl)]telluride was

administered as suspension in corn oil

by  gavages  at  a  doses  of  5.5  and

11mg/kg corresponding to 1/20 and

1/40 of its LD50respectively [25, 26].

2-2-Experimental animals:

Forty male adults' albino rats

(Rattusnorvegicus) of about 5 months

age and weighting about 300 ± 25g

were used in this experiment. Rats

were kept under standard

environmental conditions at

temperature 24-28°C and 12 hours

photoperiod. They were acclimatized

for  2  weeks  before  the  start  of  the

experiment and housed in

polyethylene cages with wire mesh,

2rats per cage. They fed standard rat

pellet and fresh clean water was

provided at libitum.

2-3-Experimental design:

The rats are divided randomly

into 5 equal groups (8 rats in each

group) and treated for 1 month as

following:

1. Control group: In which rats were

given corn oil orally by gavages

(0.2 ml/day).

2. NaNO2 group:  In  which  rats  were

given corn oil orally by gavages

(0.2 ml/day) and 0.2% NaNO2 in

the drinking water [27,28].

3. R2Te (11mg/kg) and NaNO2

group: In which rats were given

11mg/kg of R2Te (dose

corresponding to 1/20 of R2Te

LD50) in 0.2ml corn oil by oral

gavages daily and 0.2% NaNO2 in

the drinking water.

4. R2Te (5.5mg/kg) and NaNO2

group: In which rats were given

5.5mg/kg of R2Te (dose

corresponding to 1/40 of R2Te

LD50) in 0.2ml corn oil by oral
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gavages daily and 0.2% NaNO2 in

the drinking water.

5. R2Te group: In which rats were

given 11mg/kg of R2Te (dose

corresponding to 1/20 of R2Te LD50)

in 0.2ml corn oil by oral gavages

daily.

         Rats were sacrificed, after light

chloroform anesthesia, at the end of

experimental period (1 month). The

tail of the epididymis was kept in

glass Petri dish containing 5 ml

normal saline and used for semen

analysis. Sperms count and viability

were determined according to method

of Evan and Maxwell [29]. Individual

sperm motility is measured depending

upon the graduation basis suggested

by Chemineau et al[30]. Testes (right)

were removed and fixed by 10%

formalin for histological examination.

2-4 Statistical analysis

   Computerized SPSS (Statistical

Package for Social Sciences) (V.13)

program  were  used  for  analysis  of

results. The data were expressed as

mean ± standard deviation (mean

±SD). Least significant difference test

(LSD) was used to test the difference

between means (groups); P≤ 0.05 was

considered significant [31].

3-RESULTS

3-1-Effect of NaNO2 and R2Te on

sperm count, motility and viability

Data in the present study showed a

significant reduction (P<0.05) in

sperm count and motility and a

significant increase (P<0.05) in

percentage of dead sperm in rats

given sodium nitrite compared with

control.

The  deleterious  effects  of  sodium

nitrite are ameliorated in rats treated

by  R2Te in either low (5.5mg/kg) or

high dose (11mg/kg) and values of

sperm count, motility and viability

approach the values in the control

group.

It is clear that separate

administration of R2Te do not

adversely affect the semen fluid as

compared with the control (Table: 1)
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Table (1) Effect of NaNO2 and R2Te

sperm count, motility and viability.

Data are expressed as means ± SD (n=8).
Different letters indicate significant

difference at (P≤0.05).

3-2-Effect of NaNO2 and R2Te on

testis histology

          In control group, the testes

showed normal structure of

somniferous tubules and normal

spermatogenesis and supporting cells

(Figure 1). Treatment with sodium

nitrite resulted in disorganization of

germinal epithelium, impaired

spermatogenesis, widening and

congestion of interstitial space (Figure

2). Sodium nitrite induced histological

changes are obliterated by treatment

with  R2Te (Figure 3 and 4). No

apparent changes in testes were

associated with separate

administration of R2Te (Figure 5).

Group
Sperm count

(106/ml)

Motility

( %)

Dead sperm

(%)

Control
824.3±44

a

78.1±7.03

a

15.6±1.9

b

NaNO2 (0.2%)
644.2±129

b

63.1±11.3

b

19.1±3.0

a

R2Te (11mg/kg)

& NaNO2 (0.2%)

827.9103

a

76.8±7.9

a

16.8±2.2

b

R2Te (5.5mg/kg)

& NaNO2 (0.2%)

818.8±130

a

74.6±9.0

a

16.6±1.4

b

R2Te (11mg/kg)
845.8±159

a

79.4±12.1

a

15.8±1.5

b

LSD 174.6 11.5 2.4
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Figure 3: Section of testis of rat treated with
NaNO2 and R2Te (11mg/kg) showing nearly
normal appearance. H&E  x100.

Figure 2: Section of testis of rat treated with
NaNO2 showing disorganization of germinal
epithelium (G), incomplete spermatogenesis (S),

G

S

IC

Figure 4: Section of testis of rat treated with
NaNO2 and R2Te (5.5mg/kg) showing nearly
normal appearance. H&E  x100.

Figure 1: Section of testis of control rat
showing normal appearance of the
somniferous tubules and
spermatogenesis. H&E
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4-DISCUSSION

        The results of this study showed

a reduction in sperm count, motility

and viability of NaNO2 treated rats

compared with control (Table 1). The

obtained results are in agreement with

the results of Pavlova et al.[16].

Oxidative stress has been implicated

in the pathogenesis of infertility in

human [9]. Testicular degeneration

with consequent reduction in sperm

viability, motility and count has been

observed in rats exposed to oxidative

stress [11]. The resulting hypoxia

from nitrite induced

methemoglobinemia may contribute

to the adverse effects of sodium nitrite

on sperm quality and quantity. High

altitude hypoxia leads to degeneration

of the germinal epithelium and

spermatogenic arrest in rhesus

monkeys [32] and inhibition of

spermatogenesis in rats [33]. In

addition to that, the effects of chronic

hypobaric hypoxia on

spermatogenesis may be partially

related to changes in the hypophysis-

gonadal axis, as FSH rises initially

due to spermatogenic damage [34].

       It can be concluded that the

effects of sodium nitrite on

spermatogenesis in this study may be

attributed to nitrite induced oxidative

stress and hypoxia or disturbances in

hypothalamic-pituitary-gonadal axis.

The ability of  the novel compound,

bis4-(4'-hydroxy-3'-methoxy

benzylidene amino phenyl) telluride,

in modulating the adverse effects

produced by sodium nitrite on sperm

count, motility and viability may be

Figure 5: Section of testis of rat treated by
R2Te (11mg/kg) showing nearly normal
appearance. H&E  x100.
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attributed to its antioxidant activity

and free radical scavenging activity

thus reducing the effects of nitrite-

induced oxidative stress and hypoxia

on somniferous tubules [23].

In this study, various

histopathological changes have been

observed in testes of sodium nitrite

treated rats. The changes observed

includes: disorganization of germinal

epithelium, impaired spermato-

genesis, widening and congestion of

interstitial space (Figure 2). The

results  are  in  agreement  with  the

results observed by Akintunde et

al.[15].

        A link between NO and an

increase in lipid per oxidation

products (MDA) has been observed in

human varicocele patients [35] and in

rats with experimental varicocele

[36]. This suggests a role for per

oxinitrites in the oxidative stress of

varicocele. Moreover, hypoxia

induced oxidative damage to male rat

reproductive organs and decreased

spermatogenesis function [34, 37].

Furthermore, the decrease in

spermatogenesis may be attributed to

increased temperature secondary to

increased blood vessels in the

testicular interstitium[38].

         In this study, it has been found

that the novel compound, bis 4-(4'-

hydroxy-3'-methoxybenzylidene-

aminophenyl) telluride was effective

in preventing the occurrence of

sodium nitrite-induced histo-

pathological changes in rat testes

(Figure:  3  and  4).  The  protective

effect  of  this  new  compound  may  be

attributed to its free radical

scavenging activity, thus reducing

nitrite induced oxidative stress and

damage to rat male reproductive

organs.  Inhibition of nitrite induced

methemoglobinemia and hypoxia by

the new compound could be another

contributing factor to its protective

effect against sodium nitrite-induced

rat testicular damage [23].
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