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ABSTRACT

The aim of this study was investigation of variawels of vitamin E in Tris extender on semen ctigristics of
Ghezel rams in pre and post freezing conditionsné®ewas collected from six healthy and mature rartls

average 5515 Kg body weight by electro ejaculatdigh quality samples were mixed and diluted in Ex$ender
after apply different concentration of vitamin Eed@tments were various levels of vitamin E (0, ,13,24 and 5
m/M). The semen aliquots were chilled and preseatea’C and their quality was evaluated in pre fieg, and
then cooling semen samples entered into 0.5 nttafvs. At first, straws were frozen upper vapouidnitrogen,
and then kept in -196°C. After 10 days straws wle@ed and some characteristics of spermatozoa exaenined.
Analysis of data was carried based on completehdaamized design. Results of this study showedhbadffect of
vitamin E on characteristics of viability, motiljtprogressive motility and normal of spermatozoaensgnificant
in pre and post freezing conditions (P<0.05), ahd highest percentages of this treats were obtaind¢ceatment
of 2m/M vitamin E. In conclusion for storage lorgn of Ghezel rams spermatozoa, using 2mg/ml aiit E in

semen extender is recommend.
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INTRODUCTION

Cryopreservation of spermatozoa involves seveegisstsuch as dilution, chilling, freezing and thayj29]. Each
of these steps can damage the plasma membrantistrand normal sperm function [22]. Many studiagehbeen
reported the oxidative stress-related mechanisnspefm damage [12, 21]. Oxidative stress play arkbyin the
etiology of detective sperm function, inductionpefr oxidative damage to plasma membrane, [34 ahdet3ine of
sperm motility and cell quality that results inufficient numbers of viable spermatozoa and feyt{iB4].

By sperm processing (excessive centrifugation, mgservation/thawing) and low scavenging and aitant
levels in seminal plasma or sperm-processing meHigh generation of reactive oxygen species (ROS)
accompanied and induced a state of oxidative s{@®S). Lasso et al [27], reported that the freezhmying
process declined the antioxidant defense capa€igperm cell, the loss of superoxid dismutase @gtiand the
decrease in glutathione levels with 78% given fresimen. The non-enzymatic antioxidants provideegtain
mechanisms by three ways: 1) prevention, 2) infgrae, and 3) repair [42 and 44]. It is well knotrat vitamin E
act as a lipid-soluble antioxidant in cell membmar@ad it effectively control lipid oxidation. It ieequired for
growth, development and prevention of chronic diesg26 and 32]. Because its lipo solubility, vitarg is the
first line of defense against the peroxidation loé tpolyunsaturated fatty acid of membranous phdgpts
structure [9]. Traditionally, vitamin E is called anti-sterility because it is necessary for norfuattion of male
reproductive system. Bansal et al [8], and Ballaak{7], reported that vitamin E is a main chairdding
antioxidant in membranes because it may directivasaging the free radicals such as superoxide afion),
hydrogen peroxide (#0,) and hydroxyl radical (OHs).
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Askasi et al [6] and Al-Khanak et al [3], found thatamin E @-tocopherol) increased viability and motility of
spermatozoa by preventing oxidative stress to thenpga membranes. Therefore, this study is desitméidd out
the optimal concentrations of vitamin E and iteeffon chilled and frozen ram semen.

MATERIALS AND METHODS

Animals and Semen Collection

These experiments were performed around Azerbagijavince in Iran. In this study Si@hezelrams with average
3- 4 years old and 55 % 5 kg body weight were $etband were housed individually in pens on seatiesd floors.
Animal were fed a diet according to NRC recommenidased on 60:40 forage to concentrate ad libituch readl
free access to water. From each ram 10 ejaculates eollected by using electro ejaculator as deedrby Evans
andMaxwell [20].

Semen Processing

After semen collection by electro ejaculator, theansferred into graduated test tubes, placedtireano flask at
37°C, and transported to the laboratory for evadmatFresh undiluted semen was then microscopi@lbluated
for semen volume, wave motion, percent motile spgrrogressive motility, viability and normal spetoeoa.
Sperm motility was evaluated after collection. Sereamples that showed more than 80% motility aailiy and
wave motion more than 4 were selected for this expnt (Tablel). The semen samples were pooledinonate
individual differences and divided into 6 equababts and kept at 37°C in water bath. After primalgervation,
semen samples were diluted at a 1:4 ratio (semkrend) at 37°C with Tris extender. The dilutionntained Tris
(hydroxyl methyl amino methane) (3.8769), glucd3&23 g), citric acid (2.123 g), egg yolk (15%)yagrol (5%)
penicillin (100000 IU) and streptomycin (100 mgp[2

All chemicals used were purchased from Merck Ch8emen was split into 6 parts and different amouwrits
vitamin E (O (control), 1, 2, 3, 4 and 5 m/M) werdded to each group. Diluted semen was cooled gligdo +4°C

within 2 hours. After 1.5-2 h a part of samples evavestigated. Reminded samples entered into O&f straws.

At first, straws were frozen at heights of 4 andhGgbove the level of the liquid nitrogen, the froztraws were
transferred to liquid nitrogen. After 10 days stsawere thawed in a water bath at 37°C [31 and &, then

parameters of motility, progressive motility, vibityiand abnormality of spermatozoa were examined.

Semen evaluation
Sperm Volume
The volume of semen ejaculate was measured bymgé#ué graduated tube [13].

Sperm Wave motion

To evaluate the wave motion, a drop (25ul) of semasa placed on pre warmed slide without any coliprasd
examined under microscope equipped with phase+asinbptics (100X). The wave motion was scored mto
scales: 1= no motion, 2= free spermatozoa movirthout forming any wave, 3= small, slow moving wavés
vigorous movement whit moderately rapid waves aidies 5= dense, very rapidly moving waves and addig].

Sperm Motility

Individual sperm motility was assessed subjectivehder a phase-contrast microscope (magnificatiogx

equipped with a heated stage adjusted to 37°C liMatstimations were performed from 5 differergldis in each
sample by the same person throughout the studymiben value averaged from 5 successive estimatiods
calculation of 100 spermatozoa was used as therfindlity score [11].

Sperm Progressive motility

A drop of semen diluted was placed on a clean men&d slide (37°C) and cover slip. The progressigélity was
determined by eye-estimation of the proportion pérsnatozoa moving progressively straight forwarchigher
magnification (400X).

Sperm viability
A 50 puL drop of diluted semen was placed on a pre-warshide and mixed with 5@l drop of the supra vital stain
[1% (w/v) eosin B, 5% )w/v) nigrosin in 3% tri-saai citrate dehydrate solution] to prepare a thieanj38].

After drying, the smears were evaluated by micrpsosith magnification (400X). Two hundred spermatmavere
counted for unstained heads of spermatozoa (livé)partial stained heads of spermatozoa (dead).
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Abnormal Spermatozoa Rate

To investigate the abnormal spermatozoa rate, evginsin preparations were made according to tk¢hod
described by Blom [15 and 48]. For morphologicadessment, a drop of semen diluted was put on a sl
covered. A total of 100 sperm cells were counte@ach slide. The morphology of the spermatozoaevakiated
under phase contrast microscopy (magnification XQ@d immersion). Spermatozoa were classified agmal or
as having one of the following abnormalities: alnal heads, detached heads, coiled tails and aigtaplasmic
droplets.

Sperm Motility Recovery Rate

The sperm motility recovery rate was evaluated daypgaring the motility of pre freeze (Mpr) and ptsw (Mps)
sperm. If Mpr and Mps are the sperm motility petages before and after freezing, then the reconateywould be
Mps/Mpr x 100% [25].

Sperm progressive Motility Recovery Rate

The sperm progressive motility recovery rate waalwated by comparing the progressive motility of freeze
(PMpr) and post thaw (PMps) sperm. If PMpr and PMesthe sperm progressive motility percentagesrbeind
after freezing, then the recovery rate would be BMpipr x 100%.

Sperm viability Recovery Rate

The sperm viability recovery rate was evaluatec¢dyparing the viability of pre freeze (Vpr) and ptiaw (Vps)
spermatozoa. If Vpr and Vps are the sperm viabpigycentages before and after freezing, then tbevesy rate
would be Vps/Vpr x 100%.

Statistical analysis

The mean and standard error of mean (S.E.M.) waleulated for all values. The analysis of varia(aBIOVA)
was performed to test for significant differencedween treatments. The data for motility, progressnotility,
viability, and total normal spermatozoa rate weraneined by Fishers post hoc test following one-waglyses of
variance (ANOVA) using the Mini tab Statistical Rage. Comparisons between the treatments were wking
tukey-test. Analyses were considered as statiktisggjnificant at(P<0.05).

RESULTS

The effect of vitamin E on the semen parameteGhazerams were evaluated in pre freezing as shown iheTab
Effect of vitamin E in Tris extender on motility ppentage was significanP€0.05). All of doses of vitamin E in
Extender led to improve motility percentages, imparison to control group. Also, the addition ahZM vitamin E
to semen extender led to higher motility sperm vatlerage (80.4+1.56), in comparison to control greith
average (60.2+1.56). Effect of vitamin E on progies motility and viability were significant anddition of 2m/M
of vitamin E to semen extender led to higher pregire motility and viability in comparison to cooltigroup. The
percentage of abnormal sperm was significantly lowem/M vitamin E and the highest were obtaineaantrol
group. Higher percentage of normal spermatozoa aittrage (96.4+1.12) was observes in extender 2vithvi
vitamin E. Also, the effects of the presence oawiin E in the post freezing extender on cryoprest@m sperm
characteristics were shown in Table 3. The highestentage of motility spermatozoa was (44.8 +1i7 8eatment
of 2m/M Vitamin E, after thawing. The increase lie tvitamin E level, the motility spermatozoa raswlecreased.
The progressive motility, viability and normal spetozoa were improved with the presence of vitakim the
extender compared with the control. The higher gaiaye of this treats were obtained in Tris extemdda 2m/M
of E vitamin. The recovery of sperm parameters vgé@nvn in table 4. The addition of vitamin E on sendilution
could significant effect on motility, progressiveotite and viability recovery rate. The higher mibyil progressive
motile and viability recovery rate with average .(&53..6), (52.6%£1.6) and (60.9+£1.70) were observedTris
extender with 2m/M of vitamin E respectively.

Tablel. Volume, motility wave motility, progressivemotility, viability, abnormality and normal spermatozoa in Ghezelrams, in fresh

condition
Volume Wav motion  Motility Progressive  Viability =~ Abnormality Normal
Fresh semen| (ml) (%) Motility (%) (%) (%) Spermatozoa (%)
1.4 4.6 87 80 90 4.1 95.9
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Table2. Motility, progressive motility, viability, abnormality and normal spermatozoa ofGhezel rams, stored at 5°C in diluent
supplemented with vitamin E

Vitamin E  Motility (%) Progressive motility (%) Via bility (%) Abnormality (%) Normal spermatozoa (%)

Control 60.2 55.03 65.4 10.Z2 89.8
E (Am/M) 68.1° 65.2¢° 72.0 6.8 93.2
E (2m/M) 80.4 7416 84.4 3.6 96.4
E (3m/M) 73.58 70.7¢ 76.2 6.0 94.0
E (4m/M) 70.03 65.5¢° 72.7 5.7 94.3
E (5m/M) 69.8 64.0 71.8 6.0° 94.0

SEM +1.56 +1.50 +1.52 +1.12 +1.12

Different superscript letters (a to c¢) within thense column showed significant differences amongibigps (P<0.05).

Table3. Motility, progressive motility, viability, abnormality abnormal spermatozoaGhezel rams, from frozen—thawed semen samples in
the presence and the absence of vitamin E

Vitamin E  Motility (%) Progressive motility (%) Viability ( %) Abnormality (%) Normal spermatozoa(%)

Control 25.F 18.4 30.4 18.¢° 82.0°
E (1m/M) 32.7 25.7 38.2 13.4 86.6°
E (2m/M) 44.8 39.0¢ 51.4 8.7 91.8
E (3m/M) 36.8 31.9 42.1 11.7 88.3
E (4m/M) 34.2 29.6 39.0° 11.¢ 89.0°
E (5m/M) 33.3 28.0 39.6° 13.0° 87.q%

SEM +1.73 +1.65 +1.89 +1.94 + 194

Table4. Recovery rate of motility, progressive molity and viability spermatozoa in Ghezel rams, in the presence and the absence of
vitamin E

Vitamin E  Recovery of Motility (%) Recovery of Progressive motility (%) Recovery of Viability (%)

Control 41.6 32.7 46.4
E (1m/M) 48.07 41.3 53.08
E (2m/M) 55.7 52.6 60.9°
E (3m/M) 50.03 45,7 55.2
E (4m/M) 48.8 45,7 54.09
E (5m/M) 47.9 43.7% 55.3

SEM +1.60 +1.60 +1.70

Different superscript letters (a to c) within thense column showed significant differences amongrieps (P<0.05).
DISCUSION

Oxidative stress cause impairs sperm motility bieration of the membrane fluidity [39]. Alteratiosf the
membrane fluidity mainly is related to present ofypinsaturated fatty acid (PUFAS) in high conceitraat the
sperm membrane, therefore spermatozoa becomegablado lipid peroxidation [28]. Membrane fluidiplays a
major role in regulating ion pump that controls ards and outwards movement of calcium ion into the
spermatozoa. Alteration of the membrane fluidityl wause accumulation of calcium ion which damagers
motility and consequently endanger the viable spd®h

Wishart [46] and Cecil and Bakst [18}ere stated that the lipid peroxidation beginsrdusemen storage in vitro,
but recent studies have reported the lipid perdiidan sperm begins at the time of ejaculation fiél 17].The
antioxidants able to neutralize other oxidizablbsttate therefore significantly delay or inhibietbxidation of the
substrate at relatively low concentration [45].

In this study, we investigated the effect of vitankt as antioxidant in extender on some charadteyisf
spermatozoa irGhezelrams in during pre and post freezing conditionise Tesults showed that the addition of
2m/M of vitamin E into Tris extender increased, ititgt progressive moatility, viability and normapsrmatozoa.
Our observations indicating that the vitamin E vedde to protect sperm during storage at 5°C andzing
conditions. Natural antioxidants such as vitamiingibits cell impair by binding to the free radiead neutralizing
its unpaired electron mediated by a tocopheryl-guén formation [41].

Vitamin E increases intracellular ATP and declimdl permeability and enzyme inactivation peroxidat{4 and
16].

Vitamin E captures and deletes oxygen radicalhénnhembranes and also the alkoxyl and peroxil ad&liewhich
are fuel for the peroxidation chain reaction, theg generated during the conversion of lipid hygeooxides [1].
Addition of vitamin E in extender had a benefigdflect on sperm motility in liquid ram semen stardd4], fresh
human semen [20] and to little effect in equinelletli semen [7]. Vitamin E has been added duringtsieom
storage of liquid semen in different species, theeome relative to improving motility parameters haried with
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species. May be poor quality semen was treated adtlitives Vitamin E there is more advantage eftecsemen
quality and preservability of spermatozoa. In owdyg supplementation the incubation medium withdalses of
vitamin E improvements characteristics of spermaaoguch as motility, progressive motility, vialyilithormal
spermatozoa, Motility and viability Recovery Rétar control group

It is suggested that the addition of vitamin E rbayuseful in preventing the rapid loss of motititat occurs during
semen freezing. In our study the highest percestafj¢his treats were obtain in extender with 2mkamin E and
increase level of vitamin E decrease parameters Gliezel Ram spermatozoa that is related to the higher
concentration vitamin E may be act as an oxidatomulator rather than an antioxidant [16].

There were reports on improvement of post-thawityuibm vitamin E addition in bull [2], human [6ind sheep
[24] and buffalo semen [33 and 3@&]nghel et al [5] have shown that use, both of ,d 4.0 m/M of vitamin E in
extender leads to improved post-thawing cytologigatameters for the ram sperm. Hartono [23] in dtisgly

showed that the dosage of 0.41 g/100ml vitamin E thva optimum dose in frozen semen of Boer goat.

Also Al Khanak [2], reported that sperm motilitydapercentage of live-ratio was higher in vitamid & m/M and
lower in vitamin E 0.1mM and the lowest was in cohgroup.

One of treats that investigated in our study wasrspmorphology. Evaluation of sperm morphology e @f the
commonest methods to investigated survival of fnoteawed semen [37]. The relationship between sperm
morphology and fertility has been evaluated in salvstudies. Abnormal sperm morphology cause redifiesility

[19].

Vitamin E functions as antioxidants which in turayrprovide direct protection of sperm cells fromrptwlogical
damage by preventing free radical oxygen from dangagperms. Furthermore, the morphology and thelibgatf
sperm cells would be preserved by the binding ¢éin E to endoperoxides [30].

In our study, in during cooling and freezing shqake highest defects such as head, mid-pieceplagmic drop
and tail abnormalities of spermatozoa were obseimezbntrol group. It is relevant to mention thdilking and
freezing semen processing without vitamin E in ed#s, increase the proportion of abnormal of raersatozoa.
Our findings are in conformity with other author&ports, who stated that, Vitamin E supplementate@ds to
improved motility and normal sperm percentage [47].

Batool et al [10], reported that-tocopherol acetate (0.5 m/M) in extender improwbeé plasma lemma
functionality.

CONCLUSION

Enhancement of the antioxidant capacity of semeitdgoresent a major opportunity for improving raentifity and
in this study vitamin E protects the ram spermadoagainst the damages caused by reactive oxygemnespt
conclusion for storage short and long termGifezelRams spermatozoa; using 2m/M of vitamin E in semen
extender is recommend.
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