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ABSTRACT

This study investigated the correlation of cryopreserved sperm membrane integrity with viability
and motility in ram semen diluted in five different extenders and storage in LN (Liquid Nitrogen).
Semen was collected with an artificial vagina from five adult rams. The gaculates were pooled
and diluted in five different extenders: Milk, Sodium citrate, Tris, Lactose and Sucrose. The
diluted semen was frozen in vapor of LN (Liquid Nitrogen) and stored in LN.Afterthawed, sperm
viability, progressive motility and membrane integrity was evaluated. Statistical analysis of the
data revealed a significant (p<0.01) positive correlation between viability, progressive motility
and membrane integrity in cryopreserved ram semen. Therefore, these results have indicated
that there are dstatisticallysignificant correlations between evaluated parameters. It was
concluded that semen characteristics could be evaluated by each of this parameters instead of
evaluation all of them, accompanied with other assays for usein fertilization in vivo and in vitro.
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INTRODUCTION

A suitable evaluation of semen for breeding andtio fertilization purposes has always been of
great importance. Evaluation of sperm quality uguial linked with the desire for predicting
fertility in a clinical setting or to enable maximunumber of offspring from a valuable sire [13,
16]. The traditional evaluation of the quality gh&ulate has been mainly based on routine
semen analyses (motility, morphology and acrosonmtegrity) which have a limited capacity for
the prediction of the potential fertility of an ejdate [6].The hypo-osmotic swelling test (HOST)
was developed to evaluate the functional integftthe sperm membrane [6]. Live spermatozoa
with normal membrane function show swelling of th# due to water influx when exposed to
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hypo-osmotic conditions. The clinical predictivdua of this ‘functional’ test, however, is still
being debated [18, 19].The relationship betweenfé#mglity and sperm motility [20, 21] or
morphology [20] is not consistent. Although thesddratory tests can be used to rapidly
evaluate a semen sample, they do not incorpor&temation on sub-cellular physical damage
that can occur during cryopreservation. The airtoisimplification sperm evaluation then, the
correlation between these characteristics coulde\muated and instead of evaluation all of
them, one of them could be evaluated and evalugtiocess could be simplified.

In terms of prediction, if two variables were cdated perfectly, then knowing the value of one
score permits a perfect prediction of the scoré¢hensecond variable. Generally, whenever two
variables are significantly correlated, the researenay use the score on one variable to predict
the score on the second [4]. Thus, with calculabbrrorrelation between this routine sperm
analysis parameters, would not be necessary ty atsgther related parameters and instead of
them, other tests could be used to evaluate thetifural characteristics of sperm like Zona-free
hamster ova test, and cervical mucus penetratgirj3g

For this reason, this study investigates the caticel between sperm viability, progressive
motility and membrane integrity of post-thaw spetozaa. To avoid of likely effects of different
extender on these parameters, semen diluted irdfiferent extenders.

MATERIALSAND METHODS

All chemicals used in this study were provided frodverck (Germany), the exceptions are
otherwise indicated.

2.1. Animals and Semen Collection

Five 3-5 years old sexually mature and healthy rams selected for semen collection. Semen
was collected 3 times in a week during the breediegson using an artificial vagina. The
ejaculates were placed in a thermos (35 °C) imnegliafter collection, and semen quality was
assessed and pooled. The pooled semen had madoogmmu visual mass activity, sperm
concentration 2.8x20ml, progressive sperm motility 75%, and normal sperm morphology
90%. Thus, the pooled ejaculate divided into figgiad parts and diluted with Milk, Sodium
Citrate, Tris, Lactose and Sucrose extenders toah doncentration of approximately 400 x°10
spermatozoa per ml. The extended semen was théeddmo5°C during nearly 1h by placing in
a refrigerator. The cooled semen was then fille 8.5 ml plastic straws and prepared to
cryopreservation, which done by N2 vapor for 8 nenwand stored in liquid nitrogen.
Cryopreserved semen was thawed in a thermostatcah&7 °C and then evaluated [10, 17].

2.2. Semen Extender:

The composition of the citrate diluent was: 2.33odium citrate (2H O2), 0.50 g glucose, 20 mi
egg yolk, 5% glycerol, 100,000 IU penicillin, 100grstreptomycin and glass distilled water to
100 ml. Then pH adjusted to 6.8-6.6. The Tris-basedium made by mixing 3.63 g Tris, 0.50 g
fructose, 1.99 g citric acid, 20 ml egg yolk, 5%agirol and glass-distilled water to 100 ml [10].
Pasteurized and homogenized skim milk heated fonib@ite at 90°C used in milk-base extender
[9, 2]. Milk extender composed from 75% skim milRD% egg yolk and 5% glycerol.
Preparation of lactose extender was performed bingdLO g lactose, 0.5 g glucose, 20 ml egg
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yolk and 5 ml glycerol to 75ml distillated water.§6 pH <6.8). For preparation sucrose
extender, 10 g sucrose, 0.5 g glucose 20 ml edgayad 5 ml glycerol added to 75ml distillated
water then pH adjusted by NaOH 10% to 6.6-6.8. drdrol microbial growth 1000 1U penicillin
and 1 mg streptomycin added to each milliliter a¢te extender.

2.3. Semen Evaluation

Sperm motility estimated by phase contrast micrpecdo evaluate this parameter, one drop of
thawed sperm was placed on a warm (37°C) stagespeicnatozoa with progressive motility
counted used 20X objective. Sperm viability waseassd by Eosin Y-Nigrosin staining. A cell
with an intact cell membrane does not take up tam €osin Y, while a dead takes up the red
stain. Nigrosin was used as a background staimaeige contrast for the unstained (white) live
cells. For more guarantee, 200 spermatozoa assesded oil immersion with a high-resolution
100 X objective with correct adjustment of the btifjeld optics. Spermatozoa that were white
(unstained) classified as "live" and those thatwstamy pink or red coloration classified as
"dead" [1]. To detection of cytoplasmic membrartegnity, one drop of each treatment added to
8 drop of hypoosmotic solution (13.5 g fructos&57g Tri citrate sodium, Eosin Y 0.5% w/v)
and after incubation (for 45 minute at 38 °C) ongpdof mixture place on microscope lam and
covered with cover slip. Sperm with swelling taibsvevaluated as sperm with membrane
integrity [11].

2.4. Statistical Analysis

The conformity of variables with the normal distrilon was examined using Shapiro-Wilk W-
test. Data was reported as mean+SD. The Correléatween two parameters was evaluated
using Pearson correlation. Statistical significamees considered as P<0.01. Calculating of
correlation and regression was done with PASW IBMmitab 15 Statistic software package.

RESULTSAND DISCUSSION
The results of the present study are summarizetable 1.The mean percentage of viability,
progressive motility and membrane integrity wereb319.06%, 11.54+6.91% and 5.23+3.91%,

respectively.

Tablel. M ean percentage of evaluated sperm parametersfor the different extenders

EXtenmeters Viability % | Progressive Motility%| Membrane Integido
Tris 31.52+1.26 19.21+0.82 8.37+0.89
Milk 20.09+2.00 9.23+1.05 7.71+0.60
Sucrose 13.50+1.14 5.689+1.05 0.87+0.42
Lactose 12.28+1.02 5.00+0.67 1.02+0.39
Citrate 30.26+1.68 18.60+0.82 8.15+1.30
Mean 21.5349.06 11.54+6.91 5.23+3.91

Correlation among viability, progressive motilitgdamembrane integrity are illustrated in figure
1-3.
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Figure 1.Thedistribution of membraneintegrity with progressive motility

Scatterplot of Motility vs Membrane Integrity
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Figure 2.Thedistribution of membraneintegrity with sperm viability
Scatterplot of Viability vs Membrane Integrity
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Figure 3.Thedistribution of progressive motility with viable spermatozoa

Scatterplot of Viability vs Motility
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Data of this experiment revealed statistically gigant correlation between sperm membrane
integrity with viability and motility. This was imgreement with previous work on human [6],
equine [14] and fresh goat spermatozoa [12, 15kadga has calculated correlation between
Saanen buck’s spermatozoa motility and HOST. Hendosignificant correlation (r=0.523,
P<0.001) between percentage of swollen spermatadmained with the HOS and the
motility[12].It is not interesting because spernzaton motility partly depends on transports of
compounds across membrane of spermatozoa [6]. fDherd’lasma membrane damage due to
death or anisosmoticconditions causes a rapid ¢gEakd intracellular adenosine triphosphate
(ATP), which is required to maintain sperm motilify,8]. The ATP content was highly
correlated with progressive motility of spermatobbéresh and cryopreserved bull semen [5].

CONCLUSION

In conclusion, our results indicate very strongrelation between the evaluated sperm
parameters which have been cryopreservedand thawetifferent extenders. Therefore,we
canevaluateone of them and if necessary calcuthtr celated parameters in order to facilitate
this process.However further studies performed déta fromdifferent breeds and farms,will be
needed to calculate of similar correlations betwsmsrm assay parameters.
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