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A B S T R A C T  
 

This study was conducted to determine the effect of zinc as a feed additive on histological traits of testes of broiler 
breeder males. A total of 48 Cobb 500 broiler breeder males (45 weeks of age) were randomly distributed into four 
dietary treatments (0, 50, 75 and 100 mg zinc/kg of diet) as T1, T2, T3, and T4, respectively, for 22 weeks. Results 
revealed that adding supplementary zinc to the diet of roosters (T2, T3 and T4) resulted in significant (P<0.05) 
increase in absolute and relative weights of testes, seminiferous tubules diameter, germinal cells thickness, volume 
density and relative weight of spermatogonia, spermatocytes, spermatids, sperms, total spermatogenic cells, Sertoli 
cells, total seminiferous tubules components, leydig cells, total interstitial tissue components and the ratio of total 
seminiferous tubules components to total interstitial tissue components and significant (P<0.05) decrease in 
seminiferous tubules lumen diameter, vacuoles, lumen and interstitial spaces in comparison to control group. 
However, there were no significant differences among all experimental groups regarding volume density and relative 
weight of basement membrane, myoid cells and blood vessels. In conclusion, supplementing the diet of broiler breeder 
males with zinc resulted in significant improvement in histological traits of testes. Therefore, adding zinc to the diet 
could be used as an efficient tool for improving reproductive performance of roosters. 
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INTRODUCTION 

 
Several trace elements have been shown to be 

essential for testicular development and spermatogenesis. 
Zinc deficiency leads to gonadal dysfunction, decrease in 
testicular weight, and causes shrinkage of seminiferous 
tubules (Underwood, 1977). The gonads are the most 
rapidly growing tissues in the body, and vital enzymes 
involved in nucleic acid and protein synthesis are zinc 
metalloenzymes (Bedwal and Bhauguna, 1994). The total 
zinc content in semen from mammals is high and zinc has 
been found to be critical to spermatogenesis (Endre et al., 
1990). Deficiency of zinc is associated with 
hypogonadism and insufficient development of secondary 
sex characteristics in humans (Prasad, 1991), and it can 
cause atrophy of the seminiferous tubules in the rat and 
hence failure in spermatogenesis (Underwood and Somer, 
1977; Endre et al., 1990). High zinc concentrations have 
been reported to depress oxygen uptake in the sperm cell 
(Huacuja et al., 1973; Foresta et al., 1990), and albumin 
induced acrosome reaction (Foresta et al., 1990). Head–
tail attachment/deattachment and nuclear chromatin 
condensation/decondensation are also influenced by 
seminal zinc (Kvist, 1980; Bjorndahl and Kvist, 1982). 
There have been conflicting reports on the effects of 
seminal zinc on sperm motility (Caldomone et al., 1979; 

Lewis-Jones et al., 1996). It has been demonstrated that 
chelating of zinc ions affect sperm motility (Danscher and 
Rebbe, 1974) and it has been suggested that bioavailable 
zinc is bound to vesicular high molecular weight proteins 
rather than total seminal zinc should be a measure of the 
effect of zinc on sperm function (Bjorndahl et al., 1991; 
Carpino et al., 1998).  

Zinc is distributed throughout the body and 
participates in several reproductive functions (Savage, 
1968). In human, the zinc content of the prostate gland, 
the seminal fluid and ejaculated sperm are very high and 
testicular zinc is essential for spermatogenesis (Vallee and 
Falchuk, 1993). Zinc is important for the cell division and 
the production of healthy sperm and is the most critical 
trace mineral for male sexual function. It is needed for 
testosterone metabolism, testicle growth, sperm 
production, motility, and count (Brown and Pentland, 
2007). Recent studies have showed that it is possible to 
increase the volume of ejaculation in two ways: by taking 
herbal supplements containing amino acids and by taking 
Zinc (Ali et al., 2007). The amino acids increase the 
quality of ejaculated fluid and zinc develops the sperm’s 
ability to move naturally and independently (Fernandez, 
2008). The present study was conducted to determine the 
effect of adding different levels of zinc to the diet of 
broiler breeder males on histological traits of testes. 
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MATERIALS AND METHODS 
 

       This study was conducted to investigate the effect of 
dietary supplementation of different levels of zinc on 
histological traits of testes. A total 48 Cobb 500 broiler 
breeder males, 45 weeks of age were used in this study. 
These birds were randomly distributed equally into four 
dietary treatments with three replicates each. Each 
treatment group consisted of 12 males. Treatment groups 
were as following:  
T1: Birds fed the basal diet without any addition (control)  
T2: Birds fed the diet supplemented with 50mg Zn/kg of diet 
T3: Birds fed the diet supplemented with 75mg Zn/kg of diet 
T4: Birds fed the diet supplemented with 100mg Zn/kg of diet 
       Birds were raised on floors pens under similar 
environmental, managerial and veterinarian conditions. 
Birds were kept in a closed house, under artificial lighting 
and provided automatic drinking nipples throughout the 
experimental period (22 weeks). Commercial ration was 
provided to the birds during the experimental period 
(Table 1). Birds were maintained under 16 hr light and 8 
hr dark and mean temperature of 18-21oC during the 
whole period of study. At the end of experiment, six 
males from each treatment group were randomly 
slaughtered to determine histological traits. Histological 
traits of testes including absolute testes weight, relative 
testes weight, seminiferous tubules diameter, germinal 
cell thickness, seminiferous tubules diameter, volume 
density and relative weight of seminiferous tubules 
components (spermatogonia, spermatocytes, spermatids, 
sperms, total spermatogenic cells, Sertoli cells, vacuoles, 
lumen, basement membrane and total seminiferous 
tubules components), volume density and relative weight 
of interstitial tissue components (myoid cells, leydig cells, 
blood vessels, interstitial spaces, total interstitial tissue 
components, and the ratio of total seminiferous tubules 
components to total interstitial tissue components). These 
traits were determined according to Al-Daraji (1998).  

The data of this experiment were analyzed 
statistically using the General Linear Model procedure of 
SAS (2000). Significant differences between treatments 
means were determined using Duncan's multiple range 
test (Duncan, 1955).  
 

RESULTS AND DISCUSSION 
 

      Results revealed that adding zinc to the diet of broiler 
breeder males (T2, T3, and T4) resulted in a significant 
increase (P<0.05) in absolute testes weight, relative testes 
weight, seminiferous tubules diameter, and germinal cells 
thickness and significant (P<0.05) decrease in 
seminiferous tubules diameter in comparison to the 
control group (Table 2). It was shown in Table 3 that 
feeding diets containing supplementary Zn (T2, T3, and 
T4) resulted in significant (P<0.05) increase in volume 
density of spermatogonia, spermatocytes, spermatids, 
sperms, total spermatogenic cells, Sertoli cells and total 
seminiferous tubules components and significant (P<0.05) 
decrease  in  volume  density  of  vacuoles  and  lumen  as 
compared with the control group. While there were no 
significant differences among all experimental groups 
with relation to the volume density of basement 
membrane. 

Table1: Ingredients and composition of basal diet used to fed 
birds 

Ingredients Percentage 
composition (%)

Wheat (14.6%CP + 3200 ME kcal/kg fed ) 8.22 
Vegetable oil (corn oil)(9000kcal/kg fed) 0.50 
Limestone 7.90 
Salt 0.30 
Avizyme – 1200* 0.80 
Lysine (78% CP) 0.22 
Methionine (50%CP) 0.08 
Wheat bran (16%CP+1800ME kcal/kg fed)   40.87 
Flour (14.2 % CP + 3300 ME kcal/kg fed) 40.00 
Vitamins complex ** 0.02 
Choline chloride 0.08 
Phytase 0.02 
Minerals*** 0.10 
Soybean (48.6%CP+ 2640 ME kcal/kg fed) 1.57 
Total % 10 

Calculated chemical composition **** 
Crude protein 14.40% 
Metabolizable Energy Kcal/kg of feed 2400.00 
Calcium (gm) 2.92  
Available phosphorus (gm) 0.43  
Methionine (gm) 0.26  
Methionine + cystein (gm) 0.49  
Lysine (gm) 0.66  
Sodium (gm) 0.17  
Fibers (gm) 4.92  
Crude fat (gm) 3.00  
Linolenic acid (gm) 1.10 
Vit. A ( I.U) 1200 
Vit. D3 ( I.U) 3000  
Vit. E ( I.U) 30.00 
Vit. K  (mg) 3.00  
Vit. B1 (mg) 1.50 
Vit. B2 (mg) 6.00 
Vit. B6 (mg) 3.00 
Vit. B12 (mg) 20.00 
Nicotinamide acid (mg) 35.00 
Pantothenic acid (mg) 8.00 
Folic acid (mg) 0.80 
Choline chloride (mg) 1500.00 
Biotin (mg) 100.00 
Fe (mg) 60.00 
Mn (mg) 90.00 
Zn (mg) 70.00 
Cu (mg) 10.00 
I (mg) 1.00 
Se (mg) 0.30 
Co (mg) 0.50 

*Avizyme1200 (Finland origin): Multi Enzyme system for 
wheat/barely based poultry feed. To be used exclusively for the 
manufacture of feeding stuffs. Guaranteed minimum active 
constituents: 100U/g   Endo1,3 (4) beta-glucanase (IUB No Ec 
3, 2, 1, 6), 800U/g   Subtilisth (protease) (IUB No EC 3, 4,21 
,32), 2500U/g Endo 1, 4-beta-xilanase (IUB No EC 3, 2, 1, 8), 
Contains calcium propionate; ** Vitamins complex (Holland): 
Each Kg contains: Vitamin A  24,000,000,IU, Vitamin D3 
6,000,000 IU, Vitamin E 60,000 mg, Vitamin K3 6,000 mg, 
Vitamin B1 3,000 mg, Vitamin B2  12,000 mg, Pantothenic acid 
16,000 mg, Vitamin B6 6,000mg, Vitamin B12 40,000 mg, 
Vitamin PP (Nicotinic acid) 70,000 mg, Folic acid 1,600 mg, 
Biotin 200 mg, antioxidant (BHT) 100 mg; *** Super minerals 
(Syria), each 1 kg contains: 50000mg Fe2SO4, 5000 mg Cu 2SO4, 
40000 mg Zn2 SO4,50000 mg MnO,100mg KI, 50 mg 
CoCO3,50mg NaSe, 20000 Mg2 SO4,100000 mg Ca2 PO4(24% 
Ca-18% P) **** Calculated composition according to Cobb 
breeder management guide (2008) 
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Table 2: Effect of dietary zinc on absolute and relative weights of testes and seminiferous tubules measurements (Mean+SE) of 
Cobb 500 broiler breeder males 

Traits T1  
(0 mg Zn/kg diet) 

T2  
(50 mg/kg diet) 

T3 
(75 mg/kg diet) 

T4 
(100 mg/kg diet) 

Absolute weight of testes (g) 15.79+4.08b 24.03+4.47a 23.90+4.84a 25.09+3.93a 

Relative weight of testes (%) 1.72+0.58b 2.32+0.62a 2.43+0.92a 2.05+0.64a 
Seminiferous tubules diameter (µ) 196.20+8.77c 207.93+4.07b 250.66+24.58a 230.33+30.38a 
Germinal cells thickness (µ) 63.27+10.49b 91.37+3.51a 106.33+7.72a 94.91+4.18a 
Seminiferous tubules lumen diameter (µ) 69.66+13.99a 25.19+4.42c 38.00+17.57b 40.50+7.28b 

a, b, c Mean values having different letters in column differ significantly (P<0.05) 
 
Table 3: Effect of dietary zinc on volume density of seminiferous tubules components (Mean + SE) of Cobb 500 broiler breeder 

males  

Traits  T1  
(0 mg Zn/kg diet) 

T2  
(50 mg/kg diet) 

T3 
(75 mg/kg diet) 

T4 
(100 mg/kg diet) 

Spermatogonia (%) 5.69 + 0.66c 8.69 + 0.31b 11.98 + 0.63a 12.86 + 2.06a 
Spermatocytes (%) 2.55 + 0.26d 8.03 + 1.64c 15.27 + 0.69a 12.05 + 0.63b 
Spermatides (%) 3.72 + 0.79c 10.59 + 0.96b 17.54 + 1.26a 15.13 + 1.76a 
Sperms (%) 5.26 + 0.50b 14.32 + 1.72a 16.15 + 0.90a 17.39 + 0.53a 
Total spermatogenic cells (%) 17.22+1.37c 41.63+2.19b 60.94+4.28a 57.43+ 6.05a 
Sertoli cells (%) 2.70 + 0.52c 6.13 + 1.10b 8.84 + 0.57a 7.82 + 0.76ab 
Vacuoles (%) 3.21 + 0.52a 1.53 + 0.12b 1.75 + 0.44b 1.67 + 0.31b 
Lumen (%) 5.70 + 1.54a 3.76 + 1.26b 3.27 + 0.52b 3.77 + 1.50b 
Basement membrane (%) 3.50 + 0.50a 2.84 + 0.37a 2.70 + 0.51a 3.06 + 0.43a 
Total seminiferous tubules 
components (%) 32.33+5.29c 55.89+7.48b 77.5+5.52a 73.75+7.98a 

a, b, c Mean values having different letters in column differ significantly (P<0.05) 
 
Table 4: Effect of dietary zinc on the relative weight of seminiferous tubules components (Mean+SE) of Cobb 500 broiler 

breeder males 

Traits T1  
(0 mg Zn/kg diet) 

T2  
(50 mg/kg diet) 

T3 
(75 mg/kg diet) 

T4 
(100 mg/kg diet) 

Spermatogonia (g / Kg) 0.387 + 0.078c 0.721 + 0.043b 1.017+0.042a 1.002 + 0.064a 
Spermatocytes (g / Kg) 0.172 + 0.029d 0.538 + 0.072c 1.292 + 0.173a 0.961 +0.0 40b 
Spermatides (g / Kg) 0.255 + 0.078d 0.895 + 0.132c 1.503 +0.264a 1.119 + 0.098b 
Sperms (g / Kg) 0.357 + 0.066b 1.190 +  0.176a 1.354 +0.134a 1.397 + 0.103a 
Total spermatogenic cells (g / Kg) 1.176+ 0.252b 3.354 + 0.423a 5.16 + 0.615a 4.479 + 0.307a 
Sertoli cells (g / Kg) 0.180 + 0.043c 0.512 + 0.095b 0.738 + 0.063a 0.627 + 0.060b 
Vacuoles (g / Kg) 0.214 + 0.043a 0.127 + 0.010b 0.132 + 0.024b 0.135+ 0.0 21b 
Lumen (g / Kg) 0.389 + 0.143a 0.710. + 0.035b 0.520 + 0.031b 0.452 + 0.077b 
Basement membrane (g / Kg) 0.235 + 0.047a 0.233 + 0.0 23a 0.229 + 0.058a 0.242 + 0.020a 
Total seminiferous tubules components (g / Kg) 2.193 + 0.530b 4.938 + 0.587a 6.787+0.240a 5.937 +  0.487a 

a, b, c: Mean values having different letters in column differ significantly (P<0.05) 
 
Table 5: Effect of dietary zinc on volume density of interstitial tissue components (Mean+SE) of Cobb 500 broiler breeder 

males  

Traits T1  
(0 mg Zn/kg diet) 

T2  
(50 mg/kg diet) 

T3 
(75 mg/kg diet) 

T4 
(100 mg/kg diet) 

Myoid cells (%) 1.09 + 0.12a 0.88 + 0.25a 1.20 + 0.42a 1.60 + 0.38a 
Leydig cells (%) 1.38 + 0.26b 2.36 + 0.19a 2.89 + 0.38a 2.38 + 0.19a 
Blood vessels (%) 0.50 + 0.07a 0.28 + 0.14a 0.57 + 0.07a 0.79 + 0.26a 
Interstitial spaces (%) 2.11 + 0.26a 1.16 + 0.14b 1.09 + 0.12b 1.07 + 0.25b 
Total interstitial tissue components (%) 5.08 + 0.71b 4.68 + 0.72c 5.75 + 0.99a 5.84 + 1.08a 
The ratio of total seminiferous tubules components 
/ total interstitial tissue components (%) 6.36 + 3.00b 11.94 +  4.1a 13.47 + 3.25a 12.62 + 4.53a 

a, b, c: Mean values having different letters in column differ significantly (p<0.05) 
 
Table 6: Effect of dietary zinc on the relative weight of interstitial tissue components (Mean + SE) of Cobb 500 broiler breeder 

males 

Traits  T1  
(0 mg Zn/kg diet) 

T2  
(50 mg/kg 

diet) 

T3 
(75 mg/kg 

diet) 

T4 
(100 mg/kg diet) 

Myoid cells (g / kg) 7.42 + 1.54a 7. 5 + 1.49a 7.02 + 1.62a 10.23 + 2.62a 
Leydig cells (g / kg) 9.56 + 2.72b 18.72 + 1.53a 15.43 + 1.97a 11.04 + 1.20a 
Blood vessels (g / kg) 3.30 + 0.242a 2.19 + 0.93a 4.90 + 1.07a 6.80 + 2.33a 
Interstitial spaces (g / kg) 14.40 + 3.04a 8.68 + 0.63c 9.03 + 0.90c 14.0 + 6.78b 
Total interstitial tissue components (g/kg) 34.68+7.54c 37.09+4.58b 36.38+5.56b 42.11+7.93a 
The ratio of total seminiferous tubules omponents/ 
total interstitial tissue components (g / kg) 6.364 + 3.00b 11.942 + 4.1a 13.47 + 3.25a 12.62 + 4.53a 

a, b, c: Mean values having different letters in column differ significantly (P<0.05) 
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Results also denoted that supplementation of the 
boiler breeder males ration with additional zinc (T2, T3, 
and T4) resulted in significant (P<0.05) increase in 
volume density of leydig cells, total interstitial tissue 
components, and the ratio of total seminiferous tubules 
components/total interstitial tissue components and 
significant (P<0.05) decrease in volume density of 
interstitial spaces in comparison to the control group (T1). 
Whereas there were no significant differences among all 
experimental groups concerning volume density of myoid 
cells, and blood vessels (Table 5). 
       It was also noticed in Table 6 that adding zinc to the 
diets of broiler breeder males (T2, T3, and T4) resulted in 
significant (P<0.05) increase in relative weight of leydig 
cells, total interstitial tissue components and the ratio of 
total seminiferous tubules components/total interstitial 
tissue components and significant (P<0.05) decrease in 
relative weight of interstitial spaces in comparison with 
the control group (T1). While there were no significant 
differences among all experimental groups as regards the 
relative weight of myoid cells and blood vessels. 

The improvement in absolute testes weight and 
relative testes weight in zinc treatment groups (T2, T3, 
and T4) found in this study could be related to the 
increase in testosterone concentration in blood plasma as a 
result of zinc supplementation (Amen and Al-Daraji, 
2011). Gonadotropin from the pituitary gland activates the 
interstitial and spermatogenic tissues of the testes, so that 
an increase in production of testosterone from the testes 
(Sastry, 2008) would stimulate further development of 
spermatogenic epithelium. Wilson et al. (1988) found a 
positive correlation between histological testis parameters 
and spermatozoa concentration in broiler breeders. Results 
of this study regarding seminiferous tubules diameter and 
germinal cells thickness are in agreement with Wilson et 
al. (1988) who found significant positive correlations 
between testes weight and seminiferous tubules diameter 
and germinal cells thickness and between each of 
seminiferous tubules diameter and germinal cells 
thickness and spermatozoa number per ejaculate in broiler 
breeders males. Sharpe et al. (1988) reported that 
spermatogenesis depends on testosterone hormone and 
this hormone is very necessary to maintain the 
spermatogenesis in testis. Poccia (1994) concluded that 
testosterone hormone is required to complete meiosis and 
spermatids differentiation. Ottinger and Gorham (1986) 
observed that atrophy of seminiferous epithelial occurred 
at 60 weeks of age in Japanese quail. Levy et al. (1999) 
found that in older rats, the blood testis barrier got broken 
and thus spermatogenesis efficiency was decreased. 
Moreover, the significant amelioration in germinal cells 
thickness for males fed dietary zinc may be due to the 
increase of testosterone hormone. Sharpe et al. (1988) 
reported that spermatogenesis depended on testosterone 
hormone and is necessary to maintain the spermatogenesis 
in testis. Poccia (1994) indicated that testosterone 
hormone is required to complete meiosis and spermatids 
differentiation. The improvement in volume density and 
relative weight of seminiferous tubules components of 
zinc treated groups (T2, T3 and T4) may be attributed to 
the same causes which probably led to the increase of 
germinal cells thickness. Gartner and Hiatt (2006) 
observed that zinc may stimulate leydig cells to produce 

testosterone. Testosterone binds to Androgen binding 
protein (ABP) and the complex is released into the lumen 
of the seminiferous tubule, where the elevated 
testosterone concentration enhances spermatogenesis in 
mammals, but in birds, Sertoli cells function to hold 
mature spermatozoa in place in the seminiferous tubules 
and regulate the release of the sperm cells (Edens and 
Sefton, 2009). Sharpe (1994) found a positive correlation 
between Sertoli cells number and germinal cell numbers. 
Thurston and Korn (2000) reported significant positive 
correlation between testosterone concentration in blood 
plasma and Sertoli cells numbers and function. Wilson et 
al. (1988) also found a positive correlation between testes 
weight and seminiferous tubules diameter and germinal 
cells thickness and the area of germinal cells thickness 
and number of spermatozoa per ejaculate. Rosenstrauch  
et al. (1994) reported that in low fertile roosters, the 
Sertoli cells are smaller than in high fertile roosters and 
their numbers are decreased with reduced fertility. Plant 
and Marshall (2001) found that the Sertoli cells produced 
at any stage of age synchronize with the periods in which 
levels of both FSH and testosterone are rising. The 
increase in volume density and relative weight of leydig 
cell in zinc treated groups may be due to the increase in 
blood plasma testosterone concentration (Amen and Al-
Daraji, 2011). Castro et al. (2002) found significant 
positive correlation between blood plasma testosterone 
levels and volume density of leydig cells (r = 0.82). In the 
male, the LH hormone stimulates the function of the 
interstitial cells (leydig cells) which in turn, produce 
testosterone (Agarwal et al., 2008). 
 
Conclusion  
      Feeding diets to broiler breeder males containing 
different levels of additive zinc resulted in significant 
improvement in histological traits of testis. Therefore, 
zinc can be used as an efficient feed additive for improved 
reproductive performance of roosters. 
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