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Introduction

Maintenance of reproductive health is an important key 
to profitable farm mammalian reproduction [11]. Sperm 
production with high quality improves sperm long-term 
protection. This helps to maintain genetic resources in the 
future and ensures optimal uses of the special male [5].

Sperm cryopreservation offers various advantages to 
the animal fertility by worldwide distribution of beneficial 
genetic material by means of artificial insemination [7]. 
Cooling and freezing, freez protocols, dilution ratio, 
temperature that glycerol is added to the sperm, the balance 
time with cry protectant and thawing rate are the most 
important factors to success artificial insemination with 
frozen semen [18]. Cryopreservation is an extensively used 
technique for the long-term storage of semen. The ability to 
cryopreserve spermatozoa from all of the domestic species 
is challenging. Even though all of the cells must endure 
similar physical stresses associated with the cryopreservation 
processes, sperm from the different species are very different 

in size, shape and lipid composition, all of which affect 
cryosurvival. Thus, a thorough understanding of the specifics 
of sperm freezing from a particular species will improve the 
cryosurvival of sperm from that species [13, 20].

During recent decades, using Tris-based extender, 
has been gaining attention from several researchers [13, 
17]. Diluents containing of 7% glycerol and 20% egg-yolk 
had better ram sperm protection ability [17]. The active 
component of the egg-yolk that guarantee the cell protection 
during cryopreservation [3]. Attempts to improve the storage 
of ram semen focus on change diluents to maintain the 
integrity of the membrane, preventing sperm from oxidative 
stress [8]. 

Confirmed that pituitary LH effects on Leydig cells and 
testosterone secretion that has an effect on sertoli cells and 
create a suitable environment for successful spermatogenesis 
process due to successful conversion of spermatogonia 
to mature spermatozoa [18]. LH activates an internal 
second messengers system and stimulates the production 
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RÉSUMÉ

Les effets de l’injection d’hCG sur la cryoconservation à long terme du 
sperme de béliers Ghezel.

Des béliers de race Ghezel ont été divisés au hasard en 2 groupes de 
traitement, chaque groupe comprenait 3 béliers. Groupe 1 : les béliers 
ont reçu une solution saline normale et ont été utilisés comme témoins. 
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qu’une amélioration des variables liées à la qualité du sperme augmentait 
le taux de fertilité et diminuait les dommages aux spermatozoïdes pendant 
la congélation. D’autres études sont nécessaires pour compléter ces travaux.
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of testosterone hormone [6]. In humans, similar injection 
of LH increases the blood testosterone concentration two 
times in less than an hour [8]. There is a high correlation 
between testosterone levels and sperm characteristics. Thus 
testosterone levels are significantly correlated with sperm 
parameters.

There is little information available on the reproductive 
characteristics of Ghezel rams particularly regarding 
spermatogenesis and technique cryopreservation. Also 
the developmental biology of male system of the Ghezel 
breed has not been investigated in detail in Iran. Therefore, 
the purpose of this study was to evaluate the effect of hCG 
injection on cryopreservation semen of Ghezel rams during 
time of sampling.

Materials and Methods

LOCATION 

The experiment was done on six mature Ghezel rams 
(3-4 years old) known to have superior genetic merit and 
good fertility which the semen samples were obtained from. 
The Ghezel rams were housed at Livestock Research Station 
at Tabriz University (Iran, Tabriz (latitude 38°07’ N and 
longitude 46º29’ E)) with uniform nutritional conditions.

ANIMAL AND TREATMENT

Rams were randomly divided into 2 treatment groups 
and each group included 3 rams. Group 1: the rams were 
injected a normal saline solution and used as controls. Group 
2: the rams were treated by a single intramuscular injection 
of 500 IU hCG. Both normal saline and hCG treatments were 
injected at the same time at the beginning of the experiment. 

Semen collection was accomplished by the same people 
under the same condition by artificial vagina twice a week. 
For cryopreservation, semen was collected at 1 and 9 weeks 
(the end of one spermatic cycle) after the beginning of the 
experiment from control and hCG-treated rams. Samples 
immediately were transported to the laboratory and a 
primary evaluation was done.

A calibrated tube (0.1 mm) was used to assess the volume 
of semen. Semen wave motion was graded under a heated 
microscope stage on a pre-warmed slide (37°C) at 100× 
magnification. The wave motion was scored according to on 
the basis of a scale from 0 to 5.

To estimate progressive motility fresh sperm was diluted 
at a ratio of 1 to 100 with solutions of 2.9% sodium citrate. 
A drop of diluted sperm placed on prewarmed slide 37 °C 
and covered with a cover slip and then observed with heated 
microscope stage with a of 400× magnification. Then the 
percentage of motile spermatozoa that had forward move 
was determined. Eosin-nigrosin staining was used to assess 
live and abnormal sperm. A total of 200 spermatozoa were 

counted in at least five different fields on each slide under 
a phase-contrast microscope at ×1000 magnifications under 
oil immersion.

Haemocytometer slide was used to determine the 
concentration of spermatozoa per milliliter. Total number 
of spermatozoa was obtained by multiplying the sperm 
concentration by the volume of the whole ejaculate.

The hypo-osmotic swelling test (HOST) was used to 
evaluate the membrane integrity of spermatozoa. One drop 
of the semen was diluted in 1 ml of 38°C Host solution, 
incubated for 30 minutes (at 38°C) and then examined under 
a phase-contrast microscope at 400× magnifications.

The ejaculates with the following favorite criteria were 
accepted in the study: volume between 0.75 and 2 mL, sperm 
concentration >3×109 sperm ml_1, sperm, motility higher 
than 75%, and less than 10% abnormal sperm. Semen samples 
were diluted with a Tris-based extender which includes 2.7 
g of Tris (hydroxymethyl) aminomethane, (Merck, 64271, 
Darmstadt, Germany), 1 g of citric acid monohydrate 
(AppliChem, 64291, Gmbh, Germany), 1.4 g fructose 
(Daejung Chemicals and Metals, 0043, Korea), 100,000 IU 
of benzyl penicillin, 100 mg streptomycin sulphate and 100 
ml of distilled water was added. 73 ml of this solution were 
combined with 20 ml of egg yolk and 7 ml of glycerol (Merck, 
6100, Germany), subsequently the samples were diluted at a 
ratio of 1 to 6. Samples were aspirated into 0.25 ml straw and 
cooled to 5 °C within 90 min in the refrigerator then frozen 
at 4-5 cm above liquid nitrogen surface until 10 min and 
plunging into liquid nitrogen for storage. Thawing of frozen 
samples was done at 38°C in a water bath for 20 sec and 
then subjected to post-thaw evaluation every 30 days for 150 
days. Parameters such as viability, abnormal sperm, motility, 
progressive motility and membrane integrity were reassessed 
after thawing.

Statistical analysis

All data were analyzed using PROC MIXED SAS 9.1 (SAS 
Institute, 2003, Cary, NC) [15]. These were then subjected 
to Analysis of variance (ANOVA) was applied to evaluate 
differences within and between groups followed by Turkey’s 
post hoc test. The results were presented as Mean ± SD.  Ls 
Means level of significance adjusted to P<0.01.

Results 

Results of fresh semen parameters in the control and the 
hCG-treated groups are summarized in Table I. The results 
showed that hCG injection increased significantly semen 
volume, progressive motility, viability, concentration and 
total sperm of fresh sperm (P<0.01). 

The results regarding post-thaw motility (mass and 
progressive motilities) and membrane integrity as affected 
by hCG treatment and time of storage are given in Table II. 
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As shown in Table II, hCG injection before freezing led to 
increase spermatozoa with intact membrane (P<0.01). There 
was no significant difference in percentage of abnormal 
spermatozoa between the two groups (hCG-treated and 
control) following the storage time, with only exception of 
sperm stored for 60 days. 

Table III shows the effect of hCG injection and collection 
time (1 or 9 weeks) on post-thawed sperm’s viability and 
percentage of morphological abnormal sperm. The effect of 
hCG injection was significant on sperm viability, mass and 
progressive motilities during 5 months of storage (P<0.01). 
No significant difference were found between collecting 
sperm after 1 or 9 weeks in the hCG- treated group, and 
even in controls. Freezing time had a significant effect on 

progressive motility, sperm viability, membrane integrity and 
percentage of abnormal sperm (P<0.01) in both groups, that 
indicates a declining trend through storage time regardless of 
hCG treatment. 

Discussion

Since profitability and reproduction in the livestock 
industry is dependent upon efficiency of spermatogenesis 
process, production of semen characteristics must be 
optimal. The human chorionic gonadotropin (hCG) 
stimulates interstitial cells to produce androgens in particular 
testosterone which effects on sexual glands and sperm 
production. The effects of hCG hormones on animals create 
the best conditions for sperm production. Also testosterone 

Variable Control Treated
Volume (ml) 1.48±0.14a 2.04±0.12 b

Wave motion (1-5) 4.25±0.1 4.58±0.1
Progressive motility (%) 86.1±1.3 a 94.3±1.3 b

Viability (%) 79.2±1.1 a 86.7±1 b

Concentration (×109/ml) 1.17±0.15 a 2.32±0.14 b

Total sperm (109) 2.72±0.4 a 4.7±0.4 b

*a, b : Means within rows, not followed by the same superscript are significantly different at P<0.01.

Table I: Comparison of semen characteristics between control and treated Ghezel rams before freezing (Mean±SD)

During 
storage 
(day)

    Viability Abnormal
Control Treated Control Treated

1 week 9 week 1 week 9 week 1 week 9 week 1 week 9 week
1 61±8.1b 57.8±7.01b 69.8±14 a 61.6±3.3b 13.6±1.1 13.5±2.8 13.3±2.5 12.2±0.9
30 57±9.02bc 51.8±5.02b 64.9±10.1a 59.5±8.2ac 13.4±0.2 15.7±3.8 11.7±1.08 15.5±2.2
60 58.1±5.22ab 51.7±2.2bc 63.3±9.02a 60.3±4.2 a 13.1±1.3ac 16.6±4.5bc 10.8±1.9a 19.7±3.1b

90 56.9±12 ab 51.6±4.1b 59.1±8.09a 58±3.1 ab 16±2.2 14.4±2.9 19.5±1.5 15.7±2.1
120 53.9±3.6ab 48.2±8.01ac 59±7.33 a 56±5.6 a 18.9±3.4 14.5±2.03 19.5±1.8 17.1±0.8
150 50.8±6.3ab 45.2±5.1ac 57.5±6.55a 56.6±8.1a 19±4.1 16.2±3.01 18.9±2.4 20.9±3.7

a, b, c : Means within rows, not followed by the same superscript are significantly different at P<0.01. 

Table II: Average percentage of viability and abnormal sperm during storage after thawing frozen samples (Mean±SD)

During 
storage 
(day)

Motility Progressive motility Membrane integrity
Control Treated Control Treated Control Treated

1 week 9 week 1 week 9 week 1 week 9 week 1week 9 week 1 week 9 week 1 week 9 week
1 57.1±8b 53.8±7b 64.1±8a 58.7±9ab 51.4±4b 51.1±6b 60.3±4a 55.5±6ab 61.2±6ac 54.1±4b 65.8±2a 59.5±3bc

30 51.4±4b 50±4b 63.7±4a 58.1±4a 56.4±7 58.2±4 60.5±6 53.1±5 58.4±7ac 55.1±7bc 61.5±4a 61.4±8a

60 52.8±2b 52.5±5b 60.1±6a 60±4a 48.5±9b 48.3±7b 56.5±7a 55±6a 55.7±6b 46.7±6c 59.2±3ab 59±5a

90 54.2±7c 50.8±6b 59.3±7ac 61.2±8a 50.7±2c 45.8±2b 56.3±7a 55±9 ac 57.2±4a 50.8±7b 58.3±2a 58.6±4a

120 50±7b 45±3b 58.7±5a 56.8±1a 45.7±3b 40.8±1b 54.3±6a 52.5±3a 50.8±4b 45.7±6b 61.1±7a 60.7±5a

150 45±4b 43±4b 57.1±7a 55.6±6a 39.1±1b 39.2±3b 53.5±2a 51.2±3 a 49.3±3b 45±2b 59±2a 56.4±1a

a, b, c : Means within rows, not followed by the same superscript are significantly different at P<0.01.

Table III: Average percentage of motility, progressive motility and membrane integrity sperm after thawing during storage (Mean±SD)
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and FSH appear to cooperate by stimulating the development 
of sertoli cells to produce androgen-binding protein and 
prepare the seminiferous tubules for sperm production [2].

During recent years many investigation have been done 
to improve sperm fertility [1, 19]. In many studies, the use of 
synthetic hormones was evaluated as promoter of ram sperm 
quality [10]. 

In this experiment, pomegranate hCG injection was 
used for preventing detrimental effects of freeze thawing 
process on ram sperm. It was demonstrated in the present 
experiment that hCG injection with a Tris-based extender 
led to the highest level of total and progressive motility 
and viability of post-thawed spermatozoa. Also injection of 
hCG in reproductive season caused significant increase in 
sperm volume, sperm concentration and total sperm per 
ejaculate freshly collected in Ghezel rams. Our results are in 
agreement with reports of Shore et al. [16] and Bin et al. [4]. 
Shore et al. [16] was measured conducted a research in rams 
where sperm quality was studied for 28 weeks after hCG 
administration (injection of 500 IU) and expressed that there 
was a significant increase in the number of sperm in 5 weeks 
after injection compared with 5 weeks before injection. 
Moreover, increase in wave motion reached the highest value 
at week 28. In the study of, Bin et al. [4] a significant increase 
in quantity and quality traits of semen was marked after hCG 
administration (volume of ejaculate, motility, total sperm 
count per ejaculation, sperm concentration and viability). In 
addition, Shore et al. [16] found that hCG injection induced 
rise in seminal plasma prostaglandin E, which was found 
to be associated with increased sperm velocity and sperm 
counts. Improvement of sperm characteristics through the 
injection of hCG on the effect of increasing testosterone was 
corresponded by the report of Kishk [9] that indicated there is 
a significant correlation between plasma levels of testosterone 
with volume, sperm motility and sperm concentration. 
Finally, a positive relationship between hCG injection and 
sperm characteristics was observed in the present study.

This was the first study to investigate the effect of 
hCG injection on evaluated fresh sperm and long term 
cryopreservation during 5 months in Ghezel ram in Iran. In 
the present experiment results showed that injection of hCG 
improved the characteristics of frozen-thawed semen. Also 
had significantly effect on viability, abnormal sperm, mass 
motility, progressive motility and membrane integrity (Table 
2 and 3). Our results revealed that sperm quality of fresh 
ram semen was improved by injection of hCG. Therefore 
we can expect that injection of hCG influence long-term 
cryopreservation of ram sperm through improving its 
quality. Unlike the findings of Preservage et al. [12] storage 
time had significantly effect on all sperm characteristics in 
the current study. In conclusion hCG injection with a Tris-
based extender can be a beneficial alternative extender to 
protect ram sperm during cryopreservation.

Increasing CO2 concentration results in reduced mass 
and progressive motilities, spermatozoa viability and 
membrane integrity. Soltanpour and Moghaddam [17] 
reported that with the increasing storage day the parameters 
semen including pH, viability and progressive motility of 
sperm decreased. These findings confirmed our results. 
In hCG-treated group, post thawed semen’s parameters in 
terms of mass and progressive motilities, sperm viability and 
membrane integrity decreased with the progress of freezing 
time but at a lesser level compared to the untreated control 
group. In fresh or even in frozen sperm semen characteristics 
by hCG injection with a Tris-based extender seems able to 
improve power and fertility rate that this considered a big 
point to long-term cryopreservation. 

Conclusion 

It can be concluded that hCG injection with a Tris-
based extender in the first place enhanced fresh sperm 
characteristics and in the second place minimized cryoinjury 
during freezing. That’s may be show a clear way forward 
for the use of animals with great breed and also long term 
preservation of frozen ram sperm.
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