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ABSTRACT. The rhizome of ginger is a fresh or dried organ of the plant Zingiber officinale, which has been used as a medicine 
since ancient times. The present study was conducted to examine the effects of ginger on testicular histomorphometry in roosters of 
broiler chicken flocks. Eighty single-day rooster of broiler chickens belonging to 308 Ross breed was used in the present study. The 
chickens were divided into two groups with 40 broiler roosters (experimental and control groups). Initially, the rhizome of ginger 
was powdered; 1 g/kg of ginger powder was added to the ration of the group treated with ginger from the beginning of the breeding 
season. The blood samples were taken from each chick at 20 weeks of age. The samples were stained with H&E. Data was expressed as 
mean ± SD. T-test was used to analyse and compare the difference between the control is also an experimental groups using SPSS 9.0 
software. The testosterone level, weight of the testicle, thickness of seminal tube and number of spermatids in the experimental group 
compared to the control group increased significantly P<0.05. The most important difference between the control and the intervention 
group treated with ginger was the number and density of spermatids and spermatozoids cells in the lumen area of the seminal tubes. 
The present study obtained positive results for the efficacy of using ginger in roosters of broiler chick flocks. 
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INTRODUCTION

Promoting fertility indices is of particular importance 
in poultry industry, and there are always numerous studies 
being conducted on the principles of management and 
nutrition in order to achieve the highest quality. Nowadays, 
extensive research is being conducted on using medicinal 
plants in the field of sexual disability treatment; accord-
ing to books on traditional medication, it is possible to 
increase fertility and eliminate such issues as hormonal 
imbalance, sexual disability (sexual dysfunction), low 
sperm count, sperm motility, prostate inflammation, and 
varicocele through using medicinal plants (Ebisch et al 
2007). The rhizome of ginger is a fresh or dried organ 
of the plant Zingiber officinale, which has been used as 
a medicine since ancient times. This plant populates a 
large area, from East Asia to tropical Australia. The most 
important compounds of ginger are shogoals, gingerols, 
ginkels, jranil, gingerols, pyrogallols, and zinjiburon 
(Bhattaria et al 2001 and Gupta et al 2001). Regarding 
the anti-inflammatory effects of this plant, numerous 
reports have indicated that the active compounds of this 
plant, namely gingerols, shogoals and curcumin, have the 
potential to inhibit the production of prostaglandins, nitric 
oxide and even the interleukins involved in inflammation. 
The ginger and its compounds have been shown to have  

anti-vomiting, anti-thrombosis, liver, and anti-inflamma-
tory properties. It also has antioxidant and androgenic 
activities. Due to the antioxidant nature of ginger, it has 
a desirable effect on sperm incompatibility treatment and 
poor sperm function (Garolla et al (2005). Additionally, 
and more specifically, the enzymes producing these 
substances as inflammatory mediators are inhibited by 
the active ingredients of ginger, which is one of the main 
components of these compounds and has antioxidant and 
antibacterial properties. It has been reported that gingerols, 
shogoals, and zinjiburon compounds of ginger have an-
tioxidant properties (Dalia 2010). The effects of ginger 
on the body include the removal of free radicals (Altman 
and Marcussen 2001), spermatogenesis (Mir heydar et al 
1996) and increasing sexual desire (Zargari 1999). It has 
also been reported that testosterone is needed to maintain 
the spermatogonia and inhibit sperm cell apoptosis1. 
Research has shown that ginger has beneficial compounds 
that are of great help in sperm production. Therefore, lack 
of these compounds can lead to malformation of the cell 
membrane (Sharma et al 1996). Research has also shown 
that in chickens taking 100 mg ginger daily for one month 
increases sperm parameters, testicular antioxidant enzymes, 
and testosterone levels (Koracevic et al 2001). Therefore, 
the present study was conducted to examine the effects 
of ginger on testicular histomorphometry in roosters of 
broiler breeder.

MATERIAL AND METHODS

Eighty single-day rooster of broiler chickens belonging 
to 308 Ross breed was used in the present study. To this 
end, a broiler farm in the private sector located in the city 

1 Tanis D, Orrell D, Long DW. 2010. The effects of a dietary supplement, 
free test, on serum free and total testosterone levels in weight-trained 
male subjects. Applied Nutriceuticals, North Carolina, USA.
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of Tabriz was used, a farm which was quite homogenous 
in terms of geographical and environmental conditions. 
The room was disinfected after being washed with high 
pressure water. All the chambers, doors, and windows 
were covered, and finally the saloon was charged with 
formaldehyde gas to zero the microbial load of the 
environment. The temperature of the room was about 
32 °C during the first day, decreasing by one degree for 
every three days until it reached 21 °C at the 27th day of 
the breeding season, and this degree remained constant 
for all groups until the end of the breeding season. A 
mixture of natural daylight and artificial lighting was 
used to provide the required lighting in the present 
study. All chickens were fed in the same way in terms 
of the components of the dietary formula and their 
dosages (table 1). The diet of the chicks consisted of 
the same components used in the current approach of 
the majority of countries in order to achieve the highest 
possible practicality and use for the present research. 
The lighting program was regulated at 10-15 lux with 
12-17 hours duration per day. The study complies with 

the notification protocol of the Islamic Republic of 
Iran Veterinary Office and the changes required by the 
geographical area of the breeding farms.

IMPLEMENTATION OF THE TREATMENT

Initially, the rhizome of ginger was powdered; 1 g/kg 
of ginger powder (0.1% of the base rations) was added 
to the ration of the group treated with ginger from the 
beginning of the breeding season. The total period of 
ginger treatment was 16 weeks. A total number of 80 
single day the chickens (308 Ross Breed) were raised to 
20 weeks of age. They were then examined and tested. 
Blood samples of 1-2 ml were taken from each chicken. 
The blood samples were then referred to a specialized 
poultry laboratory for testing.

Blood samples were taken from the vein underneath 
the wings of the chicks at the end of 20th week before the 
slaughter to measure the blood testosterone concentration. 
The serum of blood samples was separated and centrifuged 
at 1372 g-force for 15 minutes. The separated serum was 
transferred into 2 mm microtubes by a sampler. Microtubes 
were immediately transferred to a freezer (20± 2 °C) 
and kept there until required experiments were carried 
out. The chickens blood serum samples were tested by 
ELISA (ELx808TM, Absorbance Reader, BioTek, USA) 
and serum testosterone levels were measured by RIA 
kits (Immunotech, Marseille, France).The testicles were 
fully removed from the body and weighed with a highly 
sensitive digital scale after abdominal dissection. The 
testicles were then placed in dishes containing formalin 
fixer to prepare the tissue removal process. The samples 
were put in a 10% buffer formalin solution, and 6-μm 
thick paraffin blocks were stained with the general method 
of hematoxylin and Eosin (H&E) stain after passing 
the autotechnicom steps (Bancroft and Gamble 2008). 
Histomorphometry variables of the weight of the testicle, 
thickness of seminal tube and the number of spermatids 
with the same cross-section were measured underneath 
a Nikon optical microscope made in Japan (Model: 
E200 Eclipse, Eye lens: 10X - 20mm, Magnification: 8 
unit-1500 unit) having a linear gradient and a 40 × lens. 
Spermatozoid density was comparatively calculated in 
each slide, which is quite clear in photomicrographs. 
A Nikon camera microscope manufactured in Japan 
(5-megapixel color CCD) was then used to prepare the 
corresponding Konica photomicrograph micrograph, and 
the obtained results were used for statistical analysis. 

STATISTICAL ANALYSIS

Data was expressed as mean ± SD. T-test was used to 
analyze and compare the difference between the control 
and treatment groups using SPSS 9.0 (SPSS Inc, Chicago 
IL, USA).

Table 1. Control basal - diet fed to broiler breeder rooster (NRC 
1994).

Ingredients (%) Roosters

Maize 
Soybean meal (44% CP)
Wheat bran 
Vitamin-Mineral mix
Calcium carbonate 
Oysters shell
Dicakium phosphate 
DL-methionine
L-lysine HCL
Salt
Sodium bicarbonate
Natuzyme-P*
Toxin binder*
Formycine Cold*

Nutritional analysis
ME, kcal kg-1

Crude protein (%)
Calcium (%)
Available Phosphorus (%)
Sodium (%)
Chloride (%)
Lysine (%)
Methionine (%)
Ether extract (%)
Fibre (%)
Linoleic acid (%)

66.00
11.0

18.37
0.5
1.5
0.5
1.4

0.08
0.07
0.2

0.15
0.03
0.1
0.1

2700
13.5
1.1
0.4

0.16
0.18
0.6
0.3

3.15
4.2

1.80

*Natuzyme-p, containing phytase: 1,000,000 U/g. ß glucanse: 700U/g, 
α-amylase: 700U/g, cellulose: 6000U/g, pectinase: 700U/g, xylanse: 
10.000U/g, lipase:30 U/g, and protease: 3000 U/g, Toxin binder contains 
natural hydrated sodium calcium aluminium silicats; Formycine Gold 
is a broad spectrum disinfectat feed additive that includes ammonia, 
formaldehyde, propionic acid and sodium bentonite. The basal - diet 
(control) supplied per kg: 3mg of vitamin A and 37 mg of vitamin E.
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RESULTS

The obtained mean level of testosterone hormone in 
the treatment group increased significantly as a result 
of using ginger in comparison with the control group at 
the level of P<0.05 (table 2). According to table 3, the 
obtained mean level of testis weight to the body sig-
nificantly increased with ginger in the treatment group 
compared with the control group at the level of P<0.05 
(table 3). The obtained mean level of the thickness of 
seminal tube significantly increased with ginger in the 
treatment group compared with the control group at the 
level of P<0.05 (table 3). The obtained mean weight of 
the testicle significantly increased with ginger in the 
treatment group compared with the control group at the 
level of P<0.05 (table 3).The obtained mean number of 
spermatids significantly increased with ginger in the 
treatment group compared with the control group at the 
level of P<0.05 (table 3). Photomicrographs 1-6 also 
indicate that the lumen of control group chicks is almost 
empty of spermatozoids and the number of spermatozoa 
has significantly increased in the lumen of chicks treated 
with ginger.

In the observations of testicular tissue at the age of 20 
weeks, high density of generic cells was observed in epithe-
lium and lumen space of seminal tubes. The development 
of blood vessels was more significant at this age and the 
interstitial spaces of the vessels of the group treated with 
ginger turned out to be both sharper and thicker in compar-
ison with the control group (figures 1A and 1B). The most 
important change observed in the testicles of the poultry 
at the age of 20 weeks was the presence of spherical and 
spatial nuclear spermatocyte cells in the internal part of the 
epithelium. Also, spermatozoids were observed in the luminal 

space of seminal tubes. Unlike mammals, these cells were 
stretched and bent, and long tails were seen. In chicks with 
20 weeks of age, generic cells were observed all through 
the seminal tube. The most important difference between 
groups was the number and density of spermatozoids cells 
in the lumen area of   the seminal tubes at treatment group 
than control group (Figures 1C and 1D). The significance 
of this difference is presented in table 3.

DISCUSSION

Khaki et al (2008) reported that ginger extract increases 
the level of testosterone and the weight of testicles. The 
results of Johari et al (2009) indicated that the weight of 
testes increases along with the increase of ginger dose in 
the test group. The concentration of testosterone in the 
group treated with ginger increases. Testosterone stimulates 
the spermatogenesis and divides the FSH by cooperating 
with the hormone of the spermatogonia cells. Shogaols 
and gingerols are irritant androgens and have the potential 
to increase testicular weight and increase testosterone 
hormone. Morakinyo et al (2008) indicated that ginger 
extract inhibited the production of released radicals and 
reduced lipid peroxidation significantly by maintaining 
antioxidant activity of superoxide dismutase enzymes, 
catalase and glutathione peroxidase. It also increased 
the number of sperms in comparison with the control 
group. Shariatzadeh et al (2016) reported to compare the 
levels of testosterone in different groups. Bordbar et al 
(2013) indicated that ginger extract increased the volume 
of seminal tubes, the number of sperms and the level of 
testosterone in the infertile mice. Ginger plant seems to 
stimulate reproduction, following the induction of infer-
tility by the Busulfan drug. Khaki et al (2008) reported 

Table 2. The comparison of mean biochemical parameter obtained from testis of control group and treatment group receiving ginger* 
(n=20).

Treatment groupControl groupParameter

5.930 ± 0.331b3.644 ± 0.89aTestosterone level (Ng/ml)

*Values are means ± SD.   
Different literals in the same row indicate statistical difference (P<0.05)

Table 3. The comparison of mean morphometric parameters obtained from testis of control group and treatment group receiving 
ginger* (n=20).

Treatment groupControl groupParameteres

303/53 ± 33/33b230/83 ± 0/413aTesticle weight (gr)

21.3 ± 0.263b17.74 ± 0.383aThickness of seminal tube (µm)

158.2 ± 4.24b123.4 ± 11.07aNumber of spermatozoids

*Values are means ± SD.   

Different literals in the same row indicate statistical difference (P<0.05).
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that using 100 mg of ginger brings about a significant 
increase in the viability of sperm. Khani et al (2012) argued 
that using ginger in the ration of poultry increases the 
serum levels of superoxide dismutase enzymes, catalase, 
and glutathione peroxidase, which are considered to be 
important antioxidant enzymes. There was a significant 
difference, indicating the efficacy of ginger on testicular 
tissue, between the control and treatment groups of the 
present study in terms of the number of spermatids and 
spermatozoids at 20 weeks of age. According to the 
results of the testosterone test, there was a significant 
difference between the control and treatment groups in 
terms of blood contents, indicating the efficacy of ginger 
in increasing the level of testosterone. The findings of the 
present study are consistent with the results of Khaki et al 
(2008), Bordbar et al (2013), Shariatzadeh et al (2016) and 
Johari et al (2009). Also, the results of this study showed 

an increase in testicular weight, which is consistent with 
the results of Johari et al (2009) and Khaki et al (2008). 
There was also a significant difference between the two 
groups in terms of the number of spermatozoa cells. This 
points to the effect of ginger on increasing testosterone 
and spermatogenesis in testicular tissue. There was also 
a significant difference between the two groups in the 
present study in terms of the number of spermatozoids in 
the lumen space. The number of spermatozoids is related 
to the spermatogenesis process, which is also influenced 
by the testosterone hormone. It can be concluded that the 
effects of ginger include increased testosterone, which 
accelerates and activates the process of spermatogene-
sis in the testes, which is consistent with the results of 
Morakinyo et al (2008) and Bordbar et al (2013). Increased 
diameter of the vessels in the testicular interstitial space in 
the ginger group is one of the main differences between 

Figure 1. Histological structure of the testis of broiler chiken. A) Normal group B) Treatment group. Seminiferous tubule (star), Capillary (arrow) 
(H&E sainting, 10×). C) Normal group D) Treatment group. 1: Leydig cell; 2: spermatogonium; 3: primary spermatocyte; 4: secondry spermatocyte; 
5: spermatid; 6: spermatozoid (H&E sainting, 100×). 
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the two groups in terms of changes in the structure of 
the tissue. Increased diameter of the vessels increases 
and accelerates blood flow and the level of testosterone 
hormone, which results in improved spermatogenesis in 
the testicle and, finally, increased fertility.

The positive results using ginger in roosters of broiler 
chick flocks found in the present study can have significant 
value in the economic cycle of poultry industry, including 
agricultural industry, veterinary administration, colleges, 
meat industry, and industries related to the processing of 
meat products, since fertility is one of the most important 
factors in poultry industry and huge costs are paid annually 
to improve the quality and quantity of fertility. 
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