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التأثير السام التداخلي  بين كل من  بايروثرويد الكاترون وفلوريد الصوديوم 
واثر ذلك على الكفاءة التناسلية لذكور فئران التجارب 

 

 شحاتة محمود ، لمنال شعراوى حسين ، خالد عباس حلمي ، عاد
 مصيلحى ن والء عبد الرحم

 

صممت هذه الدراسة لتقٌٌم التأثٌر التداخلً بٌن كل من الكاترون وفلورٌد الصودٌوم وأثر ذلك 
وقد استخدمت لهذه . على الكفاءة التناسلٌة لذكور فئران التجارب وذلك قبل البلوغ وبعده

وقد قسمت .  جم وٌبلػ من العمر شهر واحد30 – 20 فأر ؼٌر بالػ وٌزن من 120الدراسة 
اعتبرت المجموعة .  فاراًا 30 مجموعات متساوٌة أحتوت كل مجموعه على 4الفئران إلى 

 الجرعة الممٌتة 1/10األولى كضابط للتجربة والمجموعة الثانٌة تم تجرٌع الحٌوانات فٌها 
كجم من وزن الجسم من مبٌد الكاترون ٌوم بعد ٌوم طوال مدة / مجم8المتوسطة وتمثل 

التجربة باستخدام اللً المعدي بٌنما تعرضت الحٌوانات فى المجموعة الثالثة لفلورٌد 
لتر فى ماء الشرب أما المجموعة الرابعة قد تم تجرٌعها بمبٌد / مجم150الصودٌوم بتركٌز 

الكاترون بنفس جرعته السابقة بجانب تعرضها لفلورٌد الصودٌوم فى ماء الشرب بنفس 
 بٌنما أخذت عٌنات السائل . والتى أستمرت ثالثة أشهر متتالٌةالتركٌز وطوال مدة التجربة

المنوي وذلك لفحص الخصائص المنوٌة التً اشتملت على نسبة الحركة الجماعٌة للحٌوانات 
المنوٌة، وتركٌز الحٌوانات المنوٌة فى البربخ، الصورة المٌكروسكوبٌة للحٌوانات المنوٌة 

الحٌة ونسبة التشوهات فى الحٌوانات المنوٌة وقد تم قٌاس مستوى هرمون الذكورة وكذلك  
ومن جهة . مستوى تأكسد الدهون ونشاط السوبر أكسٌد دسمٌوتٌزفى مصل الحٌوانات المختلفة

أخرى فقد تم قٌاس مستوى هرمون الذكورة ومستوى تأكسد الدهون ونشاط الجلوتاثٌون 
وقد  . وكذلك أجراء الفحص المجهرى لخصى الحٌوانات المختلفة. المختزل فً نسٌج الخصى

 للحٌوانات يأظهرت النتائج حدوث نقص معنوي فً نسبة الحركة الجماعٌة والتركٌز الكل
المنوٌة بالبربخ وكذلك نسبة الحٌوانات المنوٌة الحٌة وزٌادة ملحوظة فى نسبة تشوهات 

كما أظهرت نتائج . الحٌوانات المنوٌة فى كل المجموعات المعالجة مقارنة بالمجموعة الضابطة
التحالٌل انخفاض مستوى هرمون الذكورة فى المصل فى المجموعات المتعرضة وكذلك زٌادة 



Assiut Vet. Med. J. Vol. 54 No. 119 October 2008  

 

 2 

معنوٌة فى مستوى تأكسد الدهون ونقص شدٌد فى نشاط إنزٌم السوبر أكسٌد دٌسمٌوتٌز فً 
أظهر التحلٌل الكٌمٌائً لنسٌج الخصٌة  المأخوذ من الفئران . جمٌع المجموعات المتعرضة

المتعرضة بالكاترون وفلورٌد الصودٌوم كال على حده نقص معنوي فى نشاط الجلوتاثٌون 
. المختزل فً نسٌج الخصى وكذلك زٌادة معنوٌة فى مستوى تأكسد الدهون فى نسٌج الخصٌة

وقد لوحظ ان كل التؽٌرات السابقة تتضح بصورة اكبر فى المجموعة المعالجة بكل من 
بالكاترون وفلورٌد الصودٌومو من هنا ٌتضح لنا ان هناك تاثٌر سام تداخلى واضح بٌن كل من 
من الكاترون وفلورٌد الصودٌوم على الكفاءة التناسلٌة لذكور الفئران وخاصة عند التعرض لها 

. فى سن مبكر قبل النضوج
 

SUMMARY 
 

The present study aimed to investigate the effect of synthetic pyrethroid 

(katron) and fluoride on the reproductive activities of male albino rats. 

One hundred and twenty apparently healthy immature male albino rats 

with initial weigh 20-30 grams and 30 days old were divided into four 

groups (30 rat /group), group I remained untreated and served as 

negative control group, group II were received Katron (pyrethroid 

insecticide) in doses of 1/10 of LD50 (8 mg/kg, b.wt.) orally by using 

stomach gavage day after day along the period of experiment (for 12 

weeks), group III were administered sodium fluoride (NaF) in drinking 

water in a dose of 150 mg/Liter, group IV were received both Katron 

and sodium fluoride in the same doses and manner as in group II and III. 

Complete sperm picture, testosterone concentration, lipid peroxide levels 

and superoxide dismutase activity in serum, also testosterone 

concentration, lipid peroxide levels and glutathione reduced activity in 

testicular homogenate and histopathological changes in testes were 

examined to evaluate the reproductive efficiency of the treated male rat.  

Significant decrease in sperm motility%, sperm cell concentration, live 

sperm%, serum testosterone concentration, and serum superoxide 

dismutase activity were recorded. Also, decrease in testicular 

concentration of testosterone and glutathione reduced activity and 

significant increase in total sperm abnormalities percentage and lipid 

peroxide levels in both serum and testicular homogenate were noticed. 

All the pervious changes are seen in the all treated groups but they are 

marked and obvious in the fourth group (treated with both katron and 

sodium fluoride). In conclusion there are an obvious toxic interaction 

between pyrethroid and fluoride on the reproductive efficiency of the 

treated male rats especially when the exposure begin in young ages 

before maturity. 
 

Key words: Pyrethroid, sodium fluoride, albino rats, reproductive 

activity, toxicity. 
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INTRODUCTION 
 

Environmental pollution is one of the major problems affecting 

health officials everywhere, particularly in an expanding industrial 

economy.  

Principal stationary pollution sources include chemical plants, 

coal-fired power plants, oil refineries, nuclear waste disposal activities, 

incinerators, large animal farms, metals production factories, plastic 

factories and super phosphate factories. The heavly use of pesticides, 

fertilizers, as well as growth hormones in agriculture are main sources of 

environmintal pollutants. 

Pollutants even at low concentration show significant biological 

effects, they diffuse readily in air and water, having tendency to 

accumulate in living tissues and persistent in nature, also in breakdown 

of combination product, showing persistence in toxicity (Farzana, 2004).  

Exposure to environmental pollutants is often not limited to a 

single chemical but the probabilities of exposures to two or more 

compounds are high. Heavy metals and pesticides are between the most 

important pollutants which induce hazardous effects among human and 

animals. 

The exposure to two chemicals at the same time will produce a 

response that may be simple additive of their individual response or may 

be greater or less than that expected by addition of their individual 

responses. Study of these interactions often leads to better understanding 

of the mechanism of action of the chemical involved (Doull et al., 1980) 

Actually in the environment we detect high percentage of 

fluoride in water (Salem et al., 2001), in addition to the massive use of 

pesticide especially pyrethroid insecticides.Concerning the continuous 

presence of these pollutants in our environment and continuous exposure 

of animals to them from birth till death, so the aim of the present study is 

to investigate the hazardous effects of both fluoride and pyrethroids 

(Lambada cyhalothrine) on the reproductive activities of immature male 

albino rats 
 

MATERIALS and METHODS 
 

1- Tested compounds:  

1. a Katron (Lambada cyhalothrin 25%) 

It is a synthetic pyrethroid insecticide, available as emulsifiable 

concentrate, containing active ingredient in a concentration of 2.5%, 

obtained from Agrochemical Company, Alex. 

http://en.wikipedia.org/wiki/Oil_refinery
http://en.wikipedia.org/wiki/Nuclear_waste
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1. b Sodium fluoride (NaF) 

White powder, odorless, easily soluble in water obtained from 

Sigma company.  

2- Experimental animals  

One hundred and twenty apparently healthy immature male 

albino rats with initial weigh 20-30 grams and 30 days old, were 

supplied from the breeding unit of the Egyptian organization for the 

biological vaccine production. Animals were left for one week before the 

start of the experiment for acclimatization. They were fed in well 

balanced commercial rat diet with free access to food and water. 

Experimental rat were classified into four equal groups (30) in 

each. The first groups a control negative group where the animals were 

left without any treatment along the whole period of experiment. The 

second group, rats in this group were orally intubated Katron 25% in 

dose level of 8 mg/kg.bw. equivalent to 1/10 LD50 (WHO, 1990). The 

third group, animals in this group exposed to sodium fluoride (NaF) in 

drinking water in a concentration of 150 mg/Liter, as described by (Zhu, 

et al., 2000). The fourth group was treated with katron and sodium 

fluoride in drinking. The tested substances were administered day after 

day and the experiment lasted for three successive months. 

Sampling: 

Five animals from each experimental group were taken and the 

blood sample were collected from the orbital venous plexus .Blood 

sample were collected into plain centrifuge tubes and used for serum 

collection; the collected sera were used for determination of serum 

biochemical parameters (lipid peroxide, superoxide dismutase and 

testosterone). These animals were scarified and semen samples were 

collected by maceration of head of the epidydimis and in order to 

evaluate progressive sperm motility, concentration of sperm cells, the 

percentage of live and dead sperm and sperm cells abnormalities. Tests 

samples were collected and classified into two portions, the first one 

were collected in clean dry plastic bag and kept at -20°c till preparation 

of tissue homogenate and used for determination of Lipid peroxide level, 

Glutathione reduced and testosterone hormone activities, the second one 

was fixed in 10% neutral formalin and used for histopathological study. 

Methods: 

1-Sperm evaluation 

Progressive forward sperm motility, concentration of sperm cells 

and sperm cells abnormalities were performed according to method of 



Assiut Vet. Med. J. Vol. 54 No. 119 October 2008  

 

 5 

Bearden and Fuquay, 1980, while the percentage of live and dead sperm 

was performed according to Blom, 1950. 

2- Determination of some serum biochemical constituents:- 
Total testosterone concentration in serum were determined by 

using ELISA with special ready made  kits as  adopted by Voller, et al., 

1979. Lipid peroxide levels in serum samples were determined 

according to Thyer, 1985. While Superoxide dismutase (SOD) activity 

in serum was carried out according to Misra and Fridouich, 1972. 

3- Determination of lipid peroxide levels, glutathione reduced     

activity and testosterone hormone levels in testicular     

homogenate:- 

Testicular samples were thawed and homogenized using ice cold 

phosphate buffer (pH 7.4) yielding a 1/10 homogenate, (0.5 gm testes + 

5 ml phosphate buffer), the homogenate were centrifuged at 3000 r.p.m. 

for 10 minutes in special cold centrifuge, the supernatant was assayed 

immediately for LPO and testosterone hormone by the same methods 

described in serum, in addition to determination of glutathione reduced 

(GSH) activity after Beutler, et al., 1963.  

4- Histopathological examination: 

Histopathological examination of the testes was performed 

according to the method descriped by Carleton, et al., 1967. 

 5- Statistical analysis: 

Data were compared across groups using ANOVAone way 

analysis of variance (Sendecor and Cochran, 1982).  

 The values marked with same litter (A) are significantly 

different from group I at P< 0.05 and that marked with same litter (a) are 

significantly different from group I at P< 0.01. 

The values marked with same litter (B) are significantly different 

from group II at P< 0.05 and that marked with same litter (b) are 

significantly different from group II at P< 0.01. 

The values marked with same litter (C) are significantly different 

from group III at P< 0.05 and that marked with same litter (c) are 

significantly different from group III at P< 0.01  
 

RESULTS 
 

 1-Effect on male fertility: 

Effect of katron and sodium fluoride on fertility of treated rats 

was recorded in Table (1) the obtained data revealed a significant 

decrease in the mean values of sperm motility percentage in katron 

treated group (Group I) at 6
th

 and 8
th

 weeks post-exposure and at 6
th
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weeks in and sodium fluoride treated group (Group II) in comparison 

with control group. There was a highly significant decrease in the mean 

values of sperm motility % in katron treated group (Group I) at 10
th

 and 

12
th

 week post exposure and in sodium fluoride treated group (Group II) 

at 8
th

 weeks and in both groups at 10
th

 and 12
th

 weeks post-exposure. 

There is extreme decrease in sperm motility percentage at 8
th

, 10
th

 and 

12
th

 weeks post-exposure in group IV that received both treated 

substances when they compare with control group. There is significant 

difference between (Group IV) and (Group II) at 8
th

 and 12
th

 weeks post-

exposure. 

The recorded results in Table 1 revealed a significant decrease in 

the mean values of sperm cell concentration in rats treated with Katron 

at 10
th

 and 12
th

 week and in rats exposed to sodium fluoride at the eighth 

and 12
th

 weeks. Administration of both Katron and sodium fluoride in 

(Group IV) induced a significant reduction in sperm cell concentration 

specially at the 10
th

 and 12
th

 weeks post-exposure. 

Administration of katron or sodium fluoride either alone (Groups 

I, II) or together induced significant decrease in the mean values of live 

sperm all over the period from 6
th

 to 12
th

 weeks post-exposure (Table, 

1). 

There was a significant difference between (Group IV), (Group 

II) and (Group III) at the 12
th

 week post-exposure live. 

Significant increase was recorded in the sperm abnormality 

percentage in rats exposed to Katron (Group II) or that received sodium 

fluoride in drinking water (Group III) all over the experimental period in 

comparison with control group. The present results revealed that 

administration of both Katron and sodium fluoride (Group IV) induced a 

significant increase in sperm abnormality percentage at 6
th

 and 8
th

 weeks 

post-exposure and extreme increase in sperm abnormality percentage 

especially at 10
th

 and 12
th

 weeks post-exposure in comparison with 

control group (Table, 1). Also a significant difference between (Group 

IV) and (Group III) at the 12
th

 week post-exposure. 

2- Biochemical results 

Table, 2 represented the effect of administration of Katron 25% 

in dose level of 8 mg/kg.bw, sodium fluoride (NaF) in drinking water in 

a concentration of 150 mg/Liter and the two tested compounds on serum 

Total testosterone level, Lipid peroxide levels and Superoxide dismutase 

(SOD) activity in male treated rats. Rats that exposed to Katron (Group 

II) showed a highly significant decrease in the mean values of serum 

testosterone concentration at the 4
th

, 6
th

, 8
th

 and 12
th

 weeks post-
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exposure, Rats in group III that received sodium fluoride in drinking 

water showed significant decrease in the mean values of serum 

testosterone concentration only at the 6
th

 week of the experiment. A 

highly significant decrease in the mean values of serum testosterone 

concentration was recorded in (Group IV) that received both Katron and 

sodium fluoride at 4
th

, 6
th

 and 12
th

 week post exposure in comparison 

with control group (Table, 2). There was a significant variance between 

(Group IV) and (Group III) at 4
th

 and 12
th

 weeks post-exposure and 

between (Group IV) and (Group II) at 4
th

 week only.  

 No significant changes were recorded in the mean values of 

LPO concentration in serum in group II that received Katron (8 mg/kg 

body weight by intubation) or group III that administered sodium 

fluoride (150 mg/L in drinking water) along the whole period of the 

experiment. The obtained results revealed that there was a significant 

increase in serum LPO only in group IV from the 8
th

 weeks till the end 

of the experiment (Table, 2). There was a significant difference between 

(Group IV) and (Group II) at 8
th

 week post-exposure. There was a highly 

significant decrease in the mean values of (SOD) activity in serum in all 

exposed rats in (Group II), (Group III) and (Group IV) from 8
th

 to 12
th

 

weeks post-exposure (Table, 2).  

3- The effect of the tested substances on testosterone hormone 

concentration, lipid peroxide levels, glutathione reduced activity in 

testicular homogenate:- 

Results presented in Table 3 indicated that the exposure to both 

Katron and sodium fluoride (Group IV) resulted in significant reduction 

in the mean values of testosterone concentration in testicular 

homogenate specially at 4
th

 6th, 10
th

 and 12
th

 weeks post-exposure. Also 

there was significant difference between (Group IV) and (Group III) at 

second, fourth and sixth weeks post-exposure. 

Also the statistical analysis of the obtained results revealed that 

rats treated with two tested compounds Katron and NaF (Group IV) 

induced a significant increase in the mean values of LPO concentration 

in testicular homogenate at 2
nd

, 4
th

and 12
th

 weeks of the experiment       

(Table, 3).  

Rats that exposed to Katron (Group II) and that received sodium 

fluoride (Group III) showed a significant decrease in glutathione reduced 

(GSH) concentration in testicular homogenate from the 6
th

 week post 

exposure till the end of experiment.  

The present data revealed that there was a significant decrease in 

(GSH) in testicular homogenate (Group IV) at all over the experimental 
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period (Table, 3). There was a significant difference between (Group IV) 

and (Group II) at 2nd, 4
th

, 6
th

, and 8
th

 week and between (Group IV) and 

(Group III) at the 2
nd

 and 4
th

 week post-exposure. Also, a significant 

variance between (Group II) and (Group III) was recorded at 2
nd

, 4
th

 and 

6
th

 week post exposure. 

4-Histopathological results: 

 (a)- Pyrethroid (Katron)  

Early degenerative changes were observed in the most of the 

spermatogonial cells lining the seminiferous tubules; the basement 

membrane appeared mildly thickened with normal leydig cells (2 weeks 

post-exposure) as shown in Fig. 1. Some of the seminiferous tubules 

showed incomplete spermatogenic process with mild degenerative 

changes in the spermatogonial cells (4 weeks post-exposure) (Fig. 2). 

Few numbers of tubules showed degenerative changes with early 

necrotic changes with incomplete spermatogenic process (10 & 12 

weeks post-exposure). 

(b)- Sodium fluoride  

Complete spermatogenic process was seen in the most of tubules, 

few tubules had degenerative changes and appeared free from 

spermatozoa, Edema was also found in the interstitial tissue with very 

mild leydig cell proliferation (6 & 8 weeks post-exposure). Very mild 

degenerative changes were found in the seminiferous tubules with 

complete spermatogenic process in the most of the tubules, the blood 

vessels were congested (10 & 12 weeks post-exposure) (Fig. 3).  

(c)- Exposure to both Katron and sodium fluoride 

Some of the seminiferous tubules showed mild degree of 

degenerative changes, the interstitial blood vessels were congested and 

the basement membrane of some tubules was markedly thickened         

(2 weeks post-exposure). Moderate to severe degenerative changes could 

be observed in a large number of tubules with in- complete 

spermatogenic process, necrotic changes were also found in others 

tubules, the basement membrane was thickened and the leydig cells were 

proliferated (4 & 6 weeks post-exposure) (Fig. 4&5). Severe 

degenerative changes were seen in the seminiferous tubules with 

incomplete spermatogenic process, the interstitial blood vessels were 

dilated and congested (8 & 10 weeks post-exposure) (Fig. 6). Sever 

degree of degeneration could be seen in a large number of tubules 

accompanied with incomplete spermatogenic process, some spermatozoa 

were degenerated and dead (12 weeks post-exposure) (Fig. 7).  
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Table 1: Mean values of progressive motility %, sperm cell 

concentration (×10
6
/ml), live sperm % and sperm 

abnormalities % in treated and control rat groups 
 

     

Groups→ 

Time 

post-exp.↓ 
 

 

 

Parameters 

 

 

Control 

 

 

Katron 

 

 

Na F 

 

 

Katron 

+Na F 

 

 

 

Six 

weeks 

motility % 70 ± 2 53 ± 3 

                 A 

57 ± 4 

                  A 

53 ± 3 

                  A 

Sperm cell conc.  115 ± 9.8 71 ± 6.6 

         

110 ± 17.8 120 ± 15.9 

Live sperm % 86.8 ± 1.3 69.6 ± 1.7 

                  A 

72.2 ± 2 

                   a 

69 ± 1.2 

                    a 

Sperm abnor. % 14.8 ± 1 26.6 ± 1.8 

                 A 

27.8 ± 2 

                   a 

31.6 ± 1.9 

                    a 

 

 

 

Eight weeks 

motility % 70 ± 2 54 ± 5 

                 A 

46 ± 3.6 

                   a 

41 ± 5 

                 a B 

Sperm cell conc. 189.8 ± 14.5 

 

139.2 ± 14.5 120.5 ± 20 

                    A 

160 ± 7 

Live sperm % 81.8 ± 0.9 66.8 ± 1 

                 A 

70.4 ± 1.4 

                     a 

66.9 ± 0.63 

                    a 

Sperm abnor. % 15 ± 1 40 ± 2 

                 A 

36.6 ± 1.3 

                     a 

42.8±3.5 

                    a 

 

 

 

Ten 

weeks 

motility % 67 ± 2 48 ± 5 

                 a 

44 ± 4 

                     a 

44 ± 4 

                    a 

Sperm cell conc. 208 ± 9.3 154.3 ± 13.7 

                 A 

166.5 ± 18.2 147.7 ± 13.4 

                   A 

Live sperm % 79 ± 0.84 65.8 ± 1.7 

                   a 

61.6 ± 0.66 

                     a 

63.2 ± 1.4 

                    a 

Sperm abnor. % 17.9 ± 0.6 32.2 ± 2 

                   a 

42.6 ± 1.8 

                 a B 

42.7 ± 3 

                 a B 

 

 

 

Twelve 

week 

motility % 70 ± 1.5 52 ± 5 

                   a 

35 ± 6 

                a B 

26 ± 6 

                 a b 

Sperm cell conc. 170 ± 11.6 127.2 ± 20 108 ± 15.6 

                   A 

104 ± 13.4 

                   A 

Live sperm % 81.5 ± 2 62.8 ± 0.66 

                   a 

62 ± 0.5 

                    a 

55.1± 0.67 

            a B C 

Sperm abnor. % 16.8 ± 2 37.8 ± 2.6 

                   a 

38.2 ± 3.6 

                    a 

47.2 ± 1 

            a B C 
 

     For progressive motility % LSD at P < 0.05 is 12.376, at P < 0.01 is 17.352 

     For Sperm cell concentration (×106/ml) LSD at P < 0.05 is 51.641, at P < 0.01 is 72.401 

     For Live sperm % LSD at P < 0.05 is 8.514, at P < 0.01 is 11.937 

     For sperm abnormalities % LSD at P < 0.05 is 8.464, at P < 0.01 is 11.866 
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Table 2: Mean values of testosterone concentration (ng/ml), lipid 

peroxide concentration (n mol/ml) and superoxide 

dismutase (SOD) activity (U/ml) in serum of treated and 

control rat groups 
 

 

For Testosterone concentration LSD at P < 0.05 is 3.866, at P < 0.01 is 5.273 

For Lipid peroxide concentration LSD at P < 0.05 is 1.806, at P < 0.01 is 2.463 

For Superoxide dismutase (SOD) activity LSD at P < 0.05 is 74.559, at P < 0.01 is  

101. 689 

     

Groups→ 

Time 

Post-exp.↓ 
{ 

 

Parameters 

 

Control 

 

Katron 

 

Na F 

 

Katron 

+Na F 

 

 

Two    

weeks 

Testosterone conc. 1.53 ± 0.4 1.03 ± 1 

 

1.8 ± 1 

 

0 

 

Lipid peroxide conc.   10.25± 0.7 9.86 ± 1.5            

               

9.54 ± 1.3 10.3 ± 1.4 

SOD activity 178.8 ± 17 212.7 ± 19 

 

238 ± 19 

 

245.6 ± 18 

 

 

 

Four 

weeks 

Testosterone conc. 8.9 ±  0.5 1.2 ± 1 

              a c 

7.4 ± 2 

 

0 

                 a 

Lipid peroxide conc. 6.88± 0.04 6.66 ± 0.5 5.50 ± 0.1 6.52 ± 0.1 

SOD activity  181.3 ± 18 150.2 ± 16 

 

200.3 ± 10 

 

157.9 ± 9 

 

 

 

Six 

weeks 

Testosterone conc. 9.0 ± 0.5 1.4 ± 1 

                A 

4.2 ± 2 

                 A 

0.98 ± 0.4 

                   a 

Lipid peroxide conc. 7.43 ± 0.6 7.23 ± 0.5 

 

7.00 ± 0.6 6.90 ± 0.3 

 

SOD activity 181± 19 121.9 ± 13 

 

171.8 ± 4 

 

173.4 ± 9 

 

 

 

Eight 

week 

Testosterone conc. 9.8 ± 2.5 5.6 ± 0.5 

              A 

7.4 ± 1.6 

 

7.4 ± 0.76 

 

Lipid peroxide conc. 7.50 ± 0.9 6.59 ± 0.2 7.95 ± 1.2 9.30 ± 1.2 

              A b 

SOD activity 211.7 ± 7 88.1 ± 19 

                A 

100.2 ± 16 

                   a 

85 ± 4 

                   a 

 

 

Ten 

weeks 

Testosterone conc.    9.0 ± 0.7 

 

5.9 ±2 

 

8.9 ± 0.9 

 

6.3 ± 0.4 

 

Lipid peroxide conc.    6.38 ± 0.4 

 

8.04 ± 0.4 

 

7.00 ± 0.2 

 

8.66 ± 0.7 

                  A 

SOD activity 200.2± 19 54.6 ± 9 

               A 

82.8 ± 18 

                  a 

43.36 ± 6 

                   a 

 

 

Twelve 

weeks 

 

Testosterone conc. 11.4 ± 0.6 

 

7.3 ± 3 

               A 

11.0 ± 1 

 

2.5 ± 1.6 

            a B c 

Lipid peroxide conc.      6 ± 0.5 6.00 ± 0.1 5.66 ± 0.2 7.90 ± 0.02 

                   A 

 SOD activity 224.4 ± 6 

 

56.3 ± 3 

                A 

70.5 ± 13 

                    a 

46.8 ± 5 

                 a 
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Table 3: Mean values of testosterone concentration (ng/gm tissue), lipid 

peroxide concentration (n mol/gm tissue) and glutathione 

reduced (GSH) concentration (m mol/gm tissue) in testicular 

homogenate of treated and control rat groups. 
Groups

→ 

Time 

Post-

exp.↓ 
 

 

Parameters 

 

Control 

 

Katron 

 

Na F 

 

Katron 

+ Na F 

 

 

Two 

weeks 

Testosterone 

conc. 

1.4 ± 0.66 

             c 

1.3 ± 0.8 

             c 

7.3 ± 1.9 

 

1.6 ± 0.7 

     c 

Lipid peroxide 

conc. 

8.9 ± 2 19.7 ± 1.2 

 

15 ± 2 25 ± 3 

            A 

GSH conc. 0.116± 0.02 0.119±0.004 

 

0.118±0.004 

 

0.077±0.006 

          Abc 

 

 

Four 

weeks 

Testosterone 

conc. 

6.0 ±  0.3 5.6 ± 2 

 

8.8 ± 2 

 

1.6 ± 0.7 

           a B c 

Lipid peroxide 

conc. 

13 ± 0.6 21.6 ± 4 14 ± 3 29.4 ± 1 

        A 

GSH conc.) 0.158± 0.01 0.158± 0.01 

 

0.152± 0.04 

 

0.142± 0.01 

          Abc 

 

 

 

Six  

weeks 

Testosterone 

conc. 

8.1 ± 2 8.4 ± 3 

 

8.8 ± 2 

 

1.6 ± 0.7 

            A b c 

Lipid peroxide 

conc. 

11 ± 3.7 15 ± 3 

 

16 ± 4.8 13.4 ± 2.8 

 

GSH conc. 0.185± 0.02 0.146 ±0.02 

              a 

0.167±0.007 

                 a 

0.142 ±0.02 

             Abc 

 

 

Eight 

week 

Testosterone 

conc. 9.7 ± 2.3 9.6 ± 1.3 11.0 ± 1.9 7.6 ± 2.2 

Lipid peroxide 

conc. 

33 ± 0.1 36.3 ± 3 31 ± 3.5 38 ± 5 

GSH conc. 0.160±0.008 0.145±0.003 

               a 

0.127 ±0.01 

             a 

0.126±0.007 

           Ab 

 

Ten 

weeks 

Testosterone 

conc. 

10.0 ± 1.3 

 

9.2 ± 1 

 

7.3 ± 3.5 

 

4.0 ± 2 

             A b 

Lipid peroxide 

conc. 

27 ± 2.6 53 ± 9 43 ± 3.5 40 ± 6 

GSH conc. 0.140±0.005 0.110±0.02 

             a 

0.100±0.01 

             a 

0.100±0.002 

            A 

 

 

 

Twelve 

weeks 

 

Testosterone 

conc. 
11.3 ± 1 

 

10.8 ± 0.7 

 

10.4 ± 1.6 

 

6.8 ± 0.98 

              A 

Lipid peroxide 

conc. 

30± 6.9 

 

41 ± 4 

 

44.4 ± 1.5 

 

50.2 ± 3 

              A 

GSH conc. 0.169±0.002 

 

0.133±0.01 

                 a 

0.131±0.01 

             a 

0.130±0.006 

               A 
 

     For Testosterone concentration LSD at P < 0.05 is 3.571, at P < 0.01 is 4.869 

     For Lipid peroxide concentration LSD at P < 0.05 is 16.355, at P < 0.01 is 22.305 

     For GSH concentration LSD at P < 0.05 is .003446, at P < 0.01 is .004701 
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Fig. 1: Testis of rat treated with Katron (two weeks post-exposure) 

showing early degenerative changes in most spermatogonial cells 

(H&E - X400). 

 

           
 

Fig. 2: Testis of rat treated with Katron (four weeks post- exposure) 

showing mild degenerative changes of spermatogonial cells 

(H&E X 200). 
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Fig. 3: Testis of rat treated with Katron and sodium fluoride (four weeks 

post-exposure) showing moderate to severe degree of 

degenerative changes (H&E – X 200). 
 

         
 

Fig. 4: Testis of rat treated with Katron and sodium fluoride (six weeks 

post-exposure) showing degenerative changes in the 

semineferous tubules, the leydig cells were profilated (H&E – 

X 200). 
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Fig. 5: Testis of rat treated with Katron and sodium fluoride (eight 

weeks post-exposure) showing sever degenerative changes and 

necrosis were seen in the semineferous tubules (H&E – X 200). 

 

 

                
  

Fig. 6: Testis of rat treated with sodium fluoride (twelve weeks post-

exposure) showing very mild degenerative changes in the 

semineferous tubules (H&E – X 200). 
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Fig. 7: Testis of rat treated with Katron and sodium fluoride (twelve 

weeks post-exposure) showing degenerative and dead sperm 

(H&E –   X 400). 
 

DISCUSSION 
 

The effect of two chemicals given semiltenousely will produce a 

response that may be simply additive of their individual response or may 

be greater or less than that expected by addition of their individual 

responses. Study of these interactions often leads to better understanding 

of the mechanism of action of the chemical involved (Doull et al., 1980). 

A synergistic reaction between two chemicals occurs when both 

chemicals produce the toxicity of interest, and when combined, the 

presence of both chemicals cause a greater than additive effect (Phillip et 

al., 2000).  

In view of these information, this study was undertaken to 

investigate mainly the toxic interaction between Lambada cyhalothrine 

(Katron) a widely used pyrethroid and sodium fluoride as one of water 

pollutants and their effects on male fertility of immature rats.  

In the present study, results revealed that there is a significant 

reduction in the sperm motility from 6
th

 week till the end of the 

experiment in all treated groups (Group II, III and IV) in comparison 

with control (Group I) but this inhibition in sperm motility was more 

prominent in group IV which exposed to both Katron (8mg/kg b.wt. by 

intubation) and sodium fluoride (150mg/L in drinking water) for three 

months. Our results are consistent with the previous studies of Menha et 

al. (1999) who gave mature male rats aqueous suspension of 
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Cypermethrin in oral dose equal to 7.7 and 3.8 mg/kg b.wt. for 65 

successive days, there results showed an inhibition in the sperm motility.  

Low sperm motility were also reported by Narayana and Chinoy, (1994) 

as a result of administration of 10 mg/kg b.wt. sodium fluoride to male 

albino rat for 50 days by intubation. The decline in the sperm motility 

may be attributed to the loss of membrane permeability by the action of 

sodium fluoride which is considered as another major factor affecting 

the sperm motility (Chinoy, et al., 1995). At the same time Sugawara et 

al. (1986) reported that blood testes barrier (BTB) appeared to represent 

an important aspect in the consideration of reproductive effects of 

environmental chemicals. The inhibitory effect on sperm motility may 

be attributed to the reduction in meiotic index of the testicular cells 

which might be due to the passage of toxicant across the blood testes 

barrier (BTB) and gain access to the germ cells in seminiferous tubules. 

The present results illustrated a significant decrease in sperm cell 

concentration in all treated groups (rats treated with Katron or sodium 

fluoride or both) but it is more pronounced in rats received both 

compound especially at the tenth and twelfth weeks post-exposure. 

Nearly similar finding to our data that were obtained by salem et al. 

(1996) who demonstrated that cypermethrin significantly decreased 

sperm motility, sperm cell concentration and percentage of live sperm 

and significantly increase incidence of sperm motilities compared with 

untreated controls Epididymal sperm count of male rat was decreased 

significantly after administration of sodium fluoride at a dose of 20 

mg/kg/day for 29 days by oral gavage as mentioned by Ghosh, et al. 

(2002). This significant decrease in sperm concentration may be 

attributed to the decrease in the testosterone levels, while the reduction 

in testosterone levels may be reduce the sperm cell counts by two 

mechanisms, the first through its direct effect on spermatogenesis and 

the second may be through elevation of super oxide anion and 

suppression of SOD activities (Purohit et al., 2000).  

This study revealed that there is a significant decrease in the 

percentage of live sperm and significant increase in abnormalities % in 

all treated groups. This finding is correlated with those recorded by 

Hassan et al. (1993) who stated that there is a significant decrease in 

sperm cell count and significant increase in the abnormalities in male 

rats, after administration of sumicidin in doses of 20 & 100 mg/kg b.wt. 

and S-3206 in doses of 1 & 5 mg/kg b.wt. Both insecticides were 

administered daily for 65 successive days. Parallel to our result that 

recorded by Chinoy, (1991) who demonstrated that ingestion of sodium 
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fluoride to mice, rats and rabbits induced decrease in the sperm density 

in cauda epididymis due to testicular spermatogenic arrest by the action 

of NaF . Also Chinoy, et al. (1995) mentioned that the evaluation of 

sodium fluoride treated spermatozoa with trypan blue showed a large 

number of dead sperm, probably due to loss of membrane permeability. 

The alteration in sperm motility, density and metabolism might be the 

outcome of the altered and hostile internal milieu of the epididymis of 

sodium fluoride treated rat since it is known that normal epididymal 

structure and its internal microenvironment are important for sperm 

maturation and for maintaining them in a viable, motile state as reported 

by Cooper (1986). Reduction in sperm motility has been related to 

inherited defects associated with sperm abnormalities (Au et al., 2001 

b). In the same respect, fluorine as a metal has been shown to impair 

ATP production in mitochondria by diverting protons from 

phosphorylation (Kesseler and Brand, 1994). The observed 

mitochondrial disorganization, and hence inefficient ATP production, 

could explain the observed decreased in sperm motility in sea urchin 

exposed to metals (Au et al., 2000).  

Results of histopathological examination of sexual organs 

explained the increased percentage of dead sperm (due to presence of 

degenerative changes and necrosis in the seminiferous tubules of testes 

and unmaturation of sperms). 

The present investigations denoted that there is a significant 

decrease of serum testosterone level in all treated groups but it is 

extremely reduced in group IV (combination group), at the same time 

the testosterone concentration in testicular homogenate are reduced only 

in group IV. These findings were consistent with results of several 

investigators which revealed marked decrease in serum testosterone 

levels after administration of different synthetic pyrethroids, Menha et 

al. (1999) and Abd-El-Khaleh et al. (1999).  

Abd-El-Aziz et al. (1994) mentioned that administration of 

deltamethrin in oral dose of 1 mg/kg/day exhibited significant reduction 

of plasma testosterone levels in treated rats. On the other hand  Kanwar, 

et al. (1983) stated there is a marked fall in the testosterone production 

in rats at a fluoride concentration of 100 ppm and testosterone synthesis 

was maximally inhibited at 200 ppm and though marginal, inhibition in 

testosterone synthesis even at 10 ppm fluoride concentration. Exposure 

to 250 uM fluoride inhibits testosterone secretion by rat testes perfused 

in vitro as reported by Chubb (1985). Also Araibi et al. (1989) 

mentioned that administration of sodium fluoride (5 or 10 mg/kg/day) 
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for 60 days to male rats resulted in decreased testosterone levels. The 

significant reduction in testosterone levels may be attributed to the direct 

toxic effect on leydig cells or may be due to fluctuation in the level of 

LH which stimulates testosterone secretion by leydig cells as mentioned 

by Sobhy (1991) and Hassan et al. (1993).  

The results in the current study emphasized that levels of lipid 

peroxidation in serum and testicular homogenate were increased 

significantly in group IV only (which exposed to both Katron and 

sodium fluoride). Glutathione concentration was reduced in group II 

(which gavaged with Katron) and group III (which administered sodium 

fluoride in drinking water) only at the end of experiment, while it was 

reduced along the period of experiment in group IV (combination 

group). At the same time the activity of super- oxide dismutase was 

reduced in all treated groups at the last six weeks of experiment. 

Similarly Manisha et al. (1999) mentioned that male wister rat treated 

with single dose of 0.001% LD50 of cypermethrin and/or fenvalerate 

orally increased lipid peroxidation in tissues and decrease in R-GSH 

activity, so pyrethroid intoxication alter the antioxidant system by 

inducing lipid peroxidation, elevation of lipid peroxidation in testes 

tissue may be attributed to generation of reactive oxygen species (ROS) 

during pyrethroid metabolism, the elevation of lipid peroxidation on 

pyrethroid intoxication alters the antioxidant system .  

Soni et al. (1984) recorded that administration of 20 mg/kg 

sodium fluoride increased lipid peroxidation levels in testes. Also Zhang 

et al. (2000) mentioned that there was decrease in the activity of 

glutathione reduced and superoxide dismutase in the blood with increase 

of lipid peroxides concentration after exposure of rats to ascending doses 

of NaF. The effect of sod. fluoride on the level of lipid peroxidation, 

glutathione concentration and the activity of super- oxide dismutase may 

attributed to that mentioned by (Ercal et al., 2001) who stated that  

metals increase production of reactive oxygen species (ROS) such as 

hydroxyl radical (OH.), superoxide radical (O2.-) or hydrogen peroxide 

(H2O2). Enhanced generation of ROS can overwhelm cells` intrinsic 

antioxidant defenses, and result in a condition known as "oxidative 

stress" with increase the level of lipid peroxidation and reduction of 

antioxidant enzymes including reduced glutathione and superoxide 

dismutase enzymes. Cells under oxidative stress display various 

dysfunctions due to lesions caused by ROS to lipids, proteins and DNA. 

Consequently, it is suggested that metal-induced oxidative stress in cells 

can be partially responsible for the toxic effects of heavy metals.      
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Megahed et al. (2001) reported that there are a relation between 

testosterone levels and antioxidant system in spermatozoa and 

epididymal fluid where reduction in testosterone level may be potentiate 

the elevation of free oxygen radical, that increase lipid peroxidation 

which alter glutathione content, oxidative stress not only affected 

seminiferous tubules and epididymal spermatozoa but also it affect the 

number and viability of leydig cell which reflected by decreased levels 

of testosterone. Myers and Abney (1988) found a reduction in 

testosterone synthesis in leydig cell culture as a results to elevation of 

free radicals. Also Muller et al. (1998) mentioned there is a close 

relation ship between testicular MDA levels and reduction in 

testosterone synthesis. Mammalian testes and spermatozoa are rich in 

poly unsaturated fatty acids (PUFA) which are the main targets of free 

radical damage and sensitive to oxygen induced damage mediated by 

lipid peroxidation as mentioned by Sikka (1996). Also Sikka et al. 

(1995) investigated that increased free oxygen suppress functions 

spermatozoa and reduce their survival, in relation to the significant 

elevation of lipid peroxidation and reduction of glutathione. 

The histopathological changes obtained in the present study 

confirm study data. Moderate to severe degree of degenerative changes 

could be observed in a large number of the testicular tubules with in- 

complete spermatogenic process, the basement membrane appeared 

thickened and leydig cells were proliferated. These changes are more 

prominent in rats that exposed to both Katron and sodium fluoride than 

those administered Katron or sodium fluoride alone.  

The study results are in agreement with Menha et al. (1999) who 

recorded the effect of Cypermethrin in adose of 7.7 and 3.8 mg/ kg for 

successive 65 days on testes, where they showed inactivation of the 

semineferous tubules with incomplete spermatogenesis in most of them, 

also seminal vesicle and prostate glands showing polyp formation. Also 

Fatma et al. (1996) reported that pyrethroid cause severe degenerative 

changes in the semineferous tubules, so the tubules are lined by a layer 

of Sertoli cells, then the degeneration increase to cause severe 

hypoplasia and complete necrosis. On the other side Araibi, et al. (1989) 

mentioned that administration of 100 or 200 ppm NaF (5 or 10 mg 

fluoride/kg/day) for 60 days to male rats resulted in decrease percentage 

of seminiferous tubules containing spermatozoa with significant increase 

in the thickness of the peritubular membrane of the seminiferous tubules.  

Sun, et al. (1990) found that clear desquamation of normal intact 

spermatocyte in the lumen was observed in testes subjected to different 
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toxic chemicals or may be due to persistent decrease in FSH level. The 

detachment of degenerated cells in addition to desquamation of intact 

spermatocyte may lead to epithelial disorganization and missing of 

semineferous epithelium, this may be due to inhibition of microtubule 

formation in Sertoli cells and mitotic division of germ cells as seen by 

Russell, et al. (1981) or direct effect of toxicants on Sertoli cell function 

as reported by Hess, et al. (1991).  

In Conclusion great attention should be taken during Lambda 

cyhalothrine (Katron) field application in the presence of sodium 

fluoride as water pollutant, to avoid possible adverse reproductive 

effects in farm animals and occupationally exposed human, where there 

is a synergistic effect  between these two compounds on male fertility 

especially when exposure beginning in young ages before maturity. 
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