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ABSTRACT 
 
The aim of this study was to investigate the efficacy of five extenders in contributing to the outcome of 
semen cryopreservation in Zandi ram. Semen was collected with an artificial vagina from five adult Zandi 
ram. The ejaculates were pooled and diluted in five different extender: Milk, Sodium Citrate, Tris, Lactose 
and Sucrose. The diluted semen was frozen in Liquid Nitrogen (LN) vapor and stored in LN. Post-thaw 
viabilities in Milk, Sodium Citrate, Tris, Lactose, and Sucrose extender were 20.01±1.98% (mean±S.D), 
30.25±1.68%,31.52±1.26%,12.28±1.02% and13.50±1.14%respectively. In Tris(31.52±1.26%) extender, 
more viable spermatozoa(p<0.01) were found compare of to the others. Membrane integrity was influenced 
by extender composition. Tris(8.37±0.89%), Sodium Citrate(8.15±1.29%) and Milk(7,70 ± 0.60%)extenders 
hadmore membrane integrity than others (p<0.01). Post-thaw motility also affected by extender type. 
Therefore, Tris (19.21±0.74%) and Sodium Citrate extenders (18.60±0.822%) had more post-thaw motility 
(p<0.01) than other extenders. In summary, these results indicate that Tris extender are effective for 
preserving viability, progressive motility and membrane integrity of Zandi ram spermatozoa stored at LN. 
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INTRODUCTION 

 
Investigations on artificial insemination (AI) of sheep were initiated at the beginning of 20th century 

by Ivanov whose studies on diluting media and reproduction led to thedevelopment and the practical 
application of AI in farm animals. The need to fertilize large numbers of ewes with ram semen required 
transportation of semen from the points or centers of collection to the sites of insemination. The necessity to 
use the rams over extending periods, or at different times of a year, stimulated research on storage of 
spermatozoa under artificial conditions [1]. In addition, sperm cryopreservation contributes to the expansion 
of reproductive techniques, such as artificial insemination (AI) and in vitro fertilization.As in other livestock 
species, the success of AI in sheep depends on maintenance of viability, motility and fertility of spermatozoa 
during storage. Despite the improvements, post-thaw viability and fertility of the cryopreserved sperm are still 
reducedbecause of accumulated cellular injuries that arise throughout the cryopreservation process[2]. The 
diluents used for preservation of ram semen, as for other species, generally should have adequate pH and 
buffering capacity, suitable osmolality, and should protect spermatozoa from cryogenic injury. It is reported 
that extender type used to dilution semen is the important and effective factors on successful storage of 
spermatozoa, and as well as sugar added extenders play important role in the survival rate of frozen and non-
frozen spermatozoa[3].  

This study investigates the efficacy of Milk, Sodium Citrate, Tris, Lactose and Sucrose extenders for 
semen cryopreservation in Zandirams. The viability, progressive motility and membrane integrity of post-
thawed spermatozoa was also investigated.  

 
2. MATERIALS AND METHODS 

 
All chemicals used in this study were from Merk, except where otherwise indicated. 
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2.1. Animals and semen collection: 
Five 3-5 years oldsexually mature and healthy Zandi rams was selected for semen collection. Semen 

was collected 3 times in aweek during the breeding season using an artificial vagina. The ejaculates were 
placed in a thermos (35 ºC) immediately after collection, and semen quality was assessed andpooled. The 
pooled semen meansmacroscopically good visual mass activity, 2.8x109ml-1 of sperm concentration, ≥ 75% of 
progressive sperm motility, and ≥ 90% of normal spermmorphology.Thus, the pooled ejaculate divided into 
five equal parts and diluted with Milk, Sodium Citrate, Tris, Lactose and Sucrose extenders to the final 
concentration containing approximately 400 x 106 spermatozoa per ml. The extended semen was then cooled 
to 5ºC during 1h by placing in a refrigerator. The cooled semen was then filledinto plastic straws (0. 5 ml) and 
prepared to cryopreservation, which done by N2 vapor for 8 minute and stored in liquid nitrogen. Semen was 
thawed in a thermostatic bath at 37 ºC for 45 second and then evaluated. 
 
2.2. Semen extender: 

The composition of the Sodium Citrate diluent was:2.37 g sodium citrate (2H O2), 0.50 g glucose, 
20 ml egg yolk, 5% glycerol,100,000 i.u. penicillin, 100 mg streptomycin and glass distilled water to 100 ml. 
Then pH adjusted to 6.8-6.6. The Tris-based medium made by mixing3.63 g Tris, 0.50 g fructose, 1.99 g citric 
acid, 20 ml egg yolk, 5% glyceroland glass-distilled water to 100 ml[1]. Pasteurized and homogenized skim 
milk heated for 10 minute at 90ºC used in milk-base extender[4-5]. Milk extender composed of 75% skim 
milk, 20% egg yolk and 5% glycerol. Preparation of lactose extender was performed by adding 10 g lactose, 
0.5 g glucose, 20 ml egg yolk and 5 ml glycerol to 75ml distillated water (6.6≥pH≤6.8).For preparation 
sucrose extender, 10 g sucrose, 0.5 g glucose 20 ml egg yolk and 5 ml glycerol added to 75ml distillated water 
then pH adjusted by NaOH 10% t0 6.6-6.8. In order to control microbial contamination 1000 I.U/ml of 
penicillin and 1 mg/ml streptomycin were added to each extender. 
 
2.3. Semen evaluation: 

Sperm motility estimated by phase contrast microscope. To evaluate this parameter, one drop of 
thawed sperm was placed on awarm (37ºC) stage and spermatozoa with progressive motility counted used 
20Xobjective. Sperm viability was assessed by Eosin Y- Nigrosin staining. A cell with an intact cell 
membrane does not take up the stain Eosin Y, while a dead takes up the red stain. Nigrosin was used as a 
background stain to provide contrast for the unstained (white) live cells. For more guarantee, 200 spermatozoa 
assessedunder oil immersion with a high-resolution 100 X objective equipped with correct adjustment of the 
bright field optics. Unstained spermatozoa which appeared whitewereclassified as "live" and those that show 
any pink or red coloration classified as "dead"[6].To detection of cytoplasmic membrane integrity, one drop 
of each treatment added to 8 drop of hypoosmotic solution (13.5 g fructose, 7,35 g Tri citrate sodium, Eosin Y 
0,5% w/v)and after incubation (for45 minute at 38 ºC) one drop of mixture was placed on microscope lam and 
covered with cover slip.Spermatozoa with swelling tail were evaluated asthose having kept their membrane 
integrity[7]. 
 
2.4. Statistical Analysis: 

All results were expressed as mean ± standard deviation (mean ± SD). The conformity of variables 
with the normal distribution was examined using Shapiro-Wilk W-test. Duncan test was employed to assess 
statistical differences between extenders (p<0.05).  
 

RESULTS 
 

Results showed that different extenders affect significantly on sperm viability (P<0.001).The most 
sperm viability was observed in Trisextender (31.52±1.26) and lowest was in lactose (12.28±1.02). The sperm 
viability percentage in sodium citrate, sucrose and milk extender was 30.25±1.68, 13.50±1.14 and 20.09±2, 
respectively. 
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Fig. 1.Effect of extenders on viability, progressive motility and membrane integrity. Columns with any letter in common 

(a,b,c) are different (p < 0.05) 
 

The percentage of membrane integrity in the cryopreserved semen differed according to the extender 
used (Fig. 1). Tris, Sodium Citrate and Milk extenders have showed highest membrane integrity than that was 
observed in Lactose and Sucrose (P<0.01). 
Sperm motility was also affected by extender type. Tris and Sodium Citrate was showed highest than other 
extenders (P<0.01) regarding this characteristic.  
 

DISCUSSION 
 

The results of this study have indicated that there is a difference between extenders regarding their 
abilities toviability, progressive motility and membrane integrity during cryopreservation of Zandiram 
spermatozoa. Best results were obtained with a Tris extender. Fischer [8] found that Tris with an osmolality of 
375 mOsm/kg containing 2% egg yolk was the best in preserving acrosomal integrity and motility after 
thawing. In liquid storage of ram semen, Tris-based extender was found more effective thanmilk- and sodium 
citrate-based extenders [3].Sodium Citrate-based extender was found better than Milk-based extender for 
sperm motility [9-10], and however, some researchers reported higher lambing rate was obtained from semen 
diluted with Sodium Citrate compared to the Milk-based extenders by Salamon [11].A disruption of 
membrane integrity after the freezing/thawing process was indicated clearly by lower osmotic resistance of 
spermatozoa diluted with Sucrose and Lactose, indicating that these extenders was less effective at protecting 
spermatozoa during the freezing/thawing process. The Tris extender contains some types of buffer substances 
such as Trisand the egg yolk. The increased concentration of buffer solutions in the extender reduces the 
deleterious effects of the great amount of hydrogenic ions wasproduced from the metabolic activity of 
spermatozoa. In addition, egg yolk is known that it contains many specific components like lecithin, 
phospholipids and lipoprotein fractions [12]. Moreover decreased pH on the extender solution promotes 
integrity damage in the spermatozoal membrane, consequently interfering with fertilizing capacity of 
inspermatozoa.  

In conclusion, our results indicate that btter cryopreservation of Zandi ram spermatozoa can be 
obtained using Tris extender with 20% egg yolk and 5% glycerol. However further research is required for the 
improvement of sperm freezing protocols for this species. 
For simplifying evaluation process  
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