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Abstract  
 
The paper presents the effects of long-term dietary supplementation with vitamin A and vitamin E on the testicle and 
epididymis morphology in roosters. The roosters were fed on diets enriched in vitamin A (600 IU/kg of diet) and/or 
vitamin E (60 IU/kg of diet) from 40 to 57 weeks of age. Histology and morphometry studies were performed on the 
testicle and on epididymis duct of the experimentally fed rooster. A better preservation of the seminiferous epithelium, 
refinement of seminiferous pericanalicular connective tissue, small islands of Leydig cells as well as the relative 
maintenance of the richness of the seminiferous pericanalicular blood vasculature are noted for vitamin supplemented 
groups versus control. Both vitamins diminished the ageing effects on the thickness and structure of the epididymis 
epithelium. Both vitamins prolonged the maintenance of Sertoli cell density (P ˂ 0.01 versus control). The lumen 
epididymis fluid contains smaller amount of detached cytoplasmic fragments, cilia, and nuclei versus control. Vitamin A 
mainly protects the spermatogenesis line, while vitamin E mainly protects Sertoli and Leydig cells. No mutual inhibition 
or potentiating effects of the two vitamins were revealed.  
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INTRODUCTION 
 
The use of antioxidant vitamins in poultry 
practice to improve the reproductive 
performance of roosters is well known. Among 
the most frequently used vitamins in this regard 
are the vitamin A and the vitamin E. Many 
scientific works are focused on the effects of 
these vitamins on some characteristics on semen 
biological properties such as ejaculate volume, 
semen density, semen motility, semen viability 
as well as on morphological characteristics of 
spermatozoa (Danikowski et al., 2002; Biswas et 
al., 2009; Baba & Asrol, 2017; Bălăceanu et al., 
2019). Some scientific works are focused on the 
influence of antioxidant vitamins on the macro- 
and microscopic structure of the reproductive 
system of roosters. Thus, Sukmawati et al. (2019) 
studied the effect of vitamin E on testicle 
histology (in rats) and reported there is an 
ameliorative effect of vitamin E on testicle 
histology structure such as tubules diameter, 
epithelial thickness, Sertoli cell number, and 
antigen binding protein levels of rats. Saddein et 

al. (2019) reported the protective effect of 
vitamin E on the seminiferous epithelium in 
guinea pig males in experimental mancozeb 
intoxication. Yokota et al. (2018) reported a 
decrease in testicular volume in mice fed excess 
vitamin A (1000 IU/kg diet from 3 to 10 weeks 
of age), an effect qualified by the authors as 
toxic. Bosakowski et al. (1988) found no 
changes in testicular volume in rats fed diets 
containing twice the amount of vitamin A 
administered by Yokota et al. (2018). Triques et 
al. (2019) investigated the long-term effect 
(from hatching to 66 weeks of age) of other 
antioxidants (vitamin C, canthaxanthin and 
lycopene) on testis morphometry properties in 
roosters of different breeds and they found that 
supplementation with an antioxidant blend 
composed of canthaxanthin, vitamin C, and 
lycopene in roosters led to higher testicles (as 
length, thickness, width, and weight). Thus, the 
data regarding the effects of long-term 
treatments with vitamin A or E on testicular and 
epididymal morphology in roosters are rare. The 
purpose of this work was to determine the 
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effects of long-term vitamin A and vitamin E 
dietary supplementation on testicular 
morphometry, on the structure of the 
seminiferous epithelium and on the structure and 
epididymis morphometry in hybrid Cornish 
roosters. 
 
MATERIALS AND METHODS 
 
The experiment was carried out on 40-week-old 
Cornish hybrid roosters. A number of 64 
animals were involved, divided in four groups 
(16 animals each one): a control group, an A 
group, an E group and an A+E group. The 
animals were housed and maintained in 
compliance with the technological norms of 
industrial breeding. All groups were fed on a 
commercial diet based on maize 35.6%, wheat 
27.4%, soy extruded 21.3% and containing 
15.43% crude protein, 3.89% calcium, 0.39% 
phosphorus, and 2,880 kcal/kg ME (as 
calculated values). Furthermore, group A diet 
was supplemented with 180 µg vitamin A (as 
retinal)/kg diet. Group E diet was supplemented 
with 270 mg vitamin E (as vDL-α-tocopherol 
acetate vitamer/kg diet. Group A+E diet was 
supplemented by both, A and E vitamins (same 
quantities). The basal commercial diet already 
contained 360 µg vitamin A/kg and 4.5 mg 
vitamin E/kg. The experimental feeding begun 
with the birds at 40 weeks and lasted 17 weeks.   
Five 40-week-old roosters were euthanized and 
then, five 57-week-old roosters from each group 
were euthanized at the end of the experimental 
feeding period. Testicle and epididymis tissues 

were immediately sampled and were 
histologically processed and stained with 
hematoxylin eosin (H-E), Malory and Malachite 
green according to the methods described by 
Cornilă & Manolescu (1996). The histological 
preparations were examined using an optical 
microscope at different magnifi-cations. Image 
captures were used for testicular and epididymal 
morphometric analysis (semini-ferous duct and 
epididymal duct diameter, and seminiferous and 
epididymal epithelium thickness) using the 
“ImageJ” program.  
All procedures in this study were conducted in 
accordance with Directive 2010/63/EU on the 
protection of animals used for scientific 
purposes by Member States of the European 
Union. The experiment was approved by the 
ethic committee of the USAMV of Bucharest. 
Testicular and epididymal morphometry data 
were statistically processed and expressed as 
mean ± standard error of the mean. Differences 
between groups were analyzed based on the 
Student's t test, being considered significant for 
P ˂ 0.05. 
 
RESULTS AND DISCUSSIONS 
 
Regarding the seminiferous tubular morpho-
metry, in our experiences, it is found that the 
seminiferous tubules undergo a process of 
decreasing diameter and decreasing density, by 
age (Table 1). The decrease in seminiferous 
tubule diameter was made both by decreasing 
the thickness of the epithelium and by shrinking 
the tubular lumen. 

 
Table 1. Morphometry of seminiferous ducts in rooster groups fed on vitamin A  

or vitamin E - enriched diets from 40 to 57 weeks of age versus control  

 40-week-old 
roosters 

57-week-old roosters  
Control Vitamin A Vitamin E Vitamin A+E 

Duct diameter (mm) 332.3±98.5 254±36.3 294±22.4 279±66.6 288±12.0 
Duct epithelium thickness (mm) 111.0#±12.3 65.5#;a;b±4.4 89.0a±11.3 74.4±10.0 86.6±6.6 
Density of seminiferous ducts1 233.3±45.4 190.7±33.0 213.3±16.6 209.9±33.0 211.0±8.5 
Density of Sertoli cells2 22.2±1.9 11.0a;b;c±2.2 14.4a±3.2 16.2b±3.6 13.3±6.5 

1mean values on 10 microscopic fields (ob.10 x oc.10) taken randomly; 
2mean values on 10 microscopic fields (ob. 100 x oc. 10) taken randomly; 
Note:  - values represent the average of the two testicles of the roosters; 

- values represent the mean ± the standard error of the mean; 
- n = 5 for 40-week-old roosters and n = 5 for 57-week-old roosters; 
- values on the same line with the same superscripts differ significantly (P ˂ 0.05). 

 
Part of the diameter decrease was compensated 
by the increase in the thickness of the 
intertubular connective tissue, so there is no 

direct proportionality between the evolution of 
the diameter, density of the seminiferous ducts 
and the testicular volume. The fact oriented us 
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towards the analysis mainly the effect on the 
thickness of the wall of the seminiferous tubules. 
The results reveal a protective effect of both, 
vitamin A and E diet supplementation, on the 
thickness of the seminiferous tubules, 
maintaining its size. The protective effect was 
greater in the case of vitamin A. Thus, a 
physiological decrease, of 45% of the thickness 
was found for the epithelium of the seminiferous 
tubules from 40 to 57 weeks, in control roosters. 
The mean tubule thickness values are 
significantly higher in groups A compared to the 
control, revealing a protective effect of the 
vitamin A on spermatogenesis line. Vitamin E 
also showed a protective effect, but of a weaker 
amplitude. In this regard, according to Sarabia 
Frogoso et al. (2013), 44% of testicular weight 
in broiler hybrids can be lost between 36 and 55 
weeks of age, and this is usually accompanied 
by a decrease in the diameter of the seminiferous 
tubules, a decrease that agrees with the results 
found in Cornish hybrid roosters of the present 
experiment. 
Both vitamins A and E also led to the 
maintenance of Sertoli cell density (significant 
differences versus control, P ˂ 0.01 in all 
supplemented groups). This fact explains the 
physiological effects of vitamin A predo-
minantly on spermatogenesis line cells (finally 
reflected in semen density and spermatozoa 
count, in particular) and the predominant effect 
of vitamin E on the biological properties of 
sperm (motility, in particular). Our results are 
confirmed by other researchers who found that 
vitamin E can maintains the thickness of the 
seminiferous tubule epithelium, increasing the 
number of epithelial cells, with positive effects 
on testis weight and testosterone concentration 
in the rat (Kumar et al., 2004) and rabbit 
(Yousef, 2010). 
The histological structure of the seminiferous 
epithelium of roosters fed on vitamin A-
enriched diet is closer as structure, dimensions 
and component elements to that of the 

seminiferous epithelium of 40-week-old 
roosters compared to the control testicular 
seminiferous epithelium, denoting a protective 
effect of the vitamin A against the erosion 
process supported by seminiferous tubules, 
induced by the physiology ageing process.  
Aspects of testicular tissue histology in roosters 
fed the vitamin E-supplemented diet are notable 
for maintaining a high density of seminiferous 
Sertoli cells and interstitial Leydig cells (Figure 
1).  
The results obtained in our research are in 
agreement with previous studies (Yokota et al., 
2018) which demonstrated that vitamin A 
deficiency in rats induces a progressive loss of 
spermatogenic germ cells, ultimately leading to 
the appearance of seminiferous tubules 
containing only Sertoli cells and premeiotic 
germ cells, straight spermatogonia (Huang et al., 
1988 cited by Yokota et al., 2018) and 
administration of vitamin A to vitamin A 
deficient rats resumes spermatogenesis, as a 
regulator of gene expression (Yokota et al., 
2018). 
Manson and Mauer (1974) revealed a 
remarkable regenerative response in hamsters 
experimentally deficient in vitamin E: when the 
degeneration had reached quite advanced stages, 
the restoration of the germinal epithelium in 
most tubules was good as a result of vitamin E 
administration, but a variable number of 
seminiferous tubules showed only limited 
repair.  
Similarly, in rats, Bensoussan et al. (1998) 
showed that reintroducing dietary vitamin E to 
deficient rats restored a normal appearance to 
the structure of the testis and epididymis, 
indicating that the effects on these tissues are 
reversible.  
Taken together, these data indicate that vitamin 
E plays an important role in maintaining the 
viability of the spermatid population, allowing 
epididymal epithelial cells to acquire their 
appearance. 
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Figure 1. Left: testis of a 57-week-old control rooster. Disorganization of the seminiferous structure is noted, 
with the appearance of numerous vacuoles. Above, thick sheets of connective tissue can be seen, surrounding 
the seminiferous tubules. At the bottom, numerous spermatides (Spd) can be seen, still retaining a high mass of 
residual cytoplasm. Scn = Sertoli cell nuclei; Spr - spermatids; Ct -connective tissue. Mallory staining 
Right: testis of 57-week-old rooster fed the vitamin A-enriched diet for 17 weeks. The preservation of the full 
development of the seminiferous epithelium, the fine lamellae of seminiferous pericanalicular connective tissue, 
small islands of Leydig cells as well as the relative maintenance of the richness of the seminiferous 
pericanalicular blood vasculature are noted. Green Malachite staining. 
E - erythrocytes (with pink-yellow colored cytoplasm); Spt - spermatozoa; Stg - spermatogonia; Lcn - Leydig 
cell nuclei; Scn - Sertoli cell nuclei; Ct- connective tissue 

 
During the aging process, from 40 to 57 weeks, 
there was a 36% decrease in the thickness of the 
epididymis epithelium in the control (Figure 2). 
In contrast, in groups supplemented with 
vitamin A, this decrease in epididymis epithelial 
thickness was less (only 18% in group A), 
suggesting a higher protective effect of vitamin 
A on this structure in the long-term vitamin 
treatment, the differences being significant 
compared to the control group (P ˂ 0.01) and 
33% in group E.  
A similar situation was identified in the case of 
the diameter of the epididymis duct, the created 
space being replaced by connective tissue.  

 
Figure 2. Long-term evolution of the vitamin A or E 

enriched diets on the thickness of the epididymis 
epithelium in roosters (% from values at 40 weeks of 

age) 
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With regard to the histological structure and the 
content of the epididymis and deferent duct 
lumen (Figure 3), in 57-week-old control 
roosters, spermatogonia, spermatocytes and  
fragments of basophilic or eosinophilic 
cytoplasmic mass originating from Setoli cells 
or epididymal epithelial cells appear among the 
spermatozoa (Figure 3, A).  
 

 
Figure 3. Comparative structural aspects of the 

epididymis epithelium and epididymis luminal content in 
57-week-old roosters, following 17 weeks of  

experimental feeding with vitamin A (midle) or E 
(down) enriched diets versus a control (up) (see detailed 
explanations in the text). H-E (A and C) and Malory (B) 

staining (x1000) 

Much reduced amount of eosinophilic 
cytoplasmic mass and spermatogonia were 
found in 57-week-old roosters fed for 17 weeks 
on diets enriched in vitamin A. 
(Stereo)epididymal cilia are well developed 
(Figure 3, B). In 57-week-old roosters fed for 17 
weeks with diets enriched in vitamin E, the 
epididymal epithelium is eroded, reduced in 
some places to a single row of cells (Figure 3, 
C). In the lumen, numerous large spermato-
gonia, spermatocytes and fragments of 
cytoplasmic mass from Sertoli cells or from 
epididymis epithelium cells are identified. Data 
from the literature regarding the protective 
effects of antioxidant vitamins on the 
epididymal epithelium confirm our results: 
protective effects of vitamins (ascorbic acid) on 
the epididymis structure (affected by the 
experimental toxic action) were reported by 
Chitra et al. (2003) in the rat.  
Similarly, Krishnamoorthy et al. (2007) 
demonstrated the protective effect of vitamin E 
on epididymal spermatozoa, explained by 
improving the biochemistry of epididymal 
secretions, also in rats. Again, Bensoussan et al. 
(1998) provide, as shown, a more edifying 
example of the protective role of vitamin E on 
the epididymis in rats after five weeks of feeding 
them a diet deficient in vitamin E compared to 
animals fed on a commercial diet. All the effects 
of the researched vitamins must be interpreted in 
the context of their antioxidant effect on the 
enzymes involved in redox processes in tissues 
(Escorcia  et al., 2020). 
 
CONCLUSIONS 
 
Long-term feeding (17 weeks) on diets enriched 
in vitamin A or E of hybrid Cornish roosters 
allowed the identification of specific protective 
effects of the two vitamins on the structure of the 
seminiferous epithelium and the epididymal 
one. Vitamin A mainly protects the 
spermatogenesis line, while vitamin E mainly 
protects Sertoli cells and Leydig cells. Both 
vitamins have a protective effect on the 
epididymal epithelium against the physiology 
ageing process, especially vitamin A. No mutual 
inhibition or mutual enhancement of the two 
studied vitamins were identified. The effects of 
the vitamin A and vitamin E diet supplements on 
the testicular morphology will be reflected in the 

50 µm 
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improvement of the biological properties of the 
semen, allowing the extension of the economic 
exploitation of Cornish hybrid roosters over a 
longer period of time than that foreseen in the 
commercial technologies. 
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