Available online at www.derpharmachemica.com

Froei
@ ' ISSN 0975-413X Der Pharma Chemica, 2016, 8(6):16-22

CODEN (U S A)Z PCHHAX (http: //der phar machemica.com/ar chive.html)
l=w=

** De,
ss e\

Evaluation of vitamin E on microscopic parameters bchilled and frozen
stored ram semen

Mahnaz Ahmadi Hamedant, Abdol-Mansour Tahmasbit', Abbas-Ali Naserian
and Yousef Jafari Ahangarf

"Department of Animal Science, Faculty of Agriculture, Ferdowsi University of Mashhad, Mashhad, Iran
“Department of Animal Science, Faculty of Agriculture, University of Gorgan, Gorgan, Iran

ABSTRACT

The production of reactive oxygen species during the process of cryopreservation, decrease the motility and cellular
viability by initiation of lipid per oxidation of bio-membranes. For reduce these damages, antioxidants are used as
cryoprotectants against the lipid per oxidation. The aim of this study was to assess the influence of vitamin E adding
to the dilution media on standard qualitative parameters (motility, progressive motility, viability, hypo-osmotic
swelling test, Acrosomal damages and normal spermatozoa) of pre and post frozen-thawed ram semen. Semen
samples were collected by Electro gjaculator from 6 Zel rams, and diluted with a Tris-base extender containing
vitamin E (1, 2 and 3 myM) and without antioxidants (control). Diluted semen was cooled to 50C and frozen in 0.25
ml straw, prior to being stored in liquid nitrogen. The results show that vitamin E has positive protection effects on
the semen characteristics in chilled and frozen thawed. Motility, progressive motility, viability, hypo-osmotic
swelling test and total normality of spermatozoa were higher in all groups of vitamin E supplement compare with
control group, but highest percentages of treats were observed in 2myM of vitamin E. Also the effect of vitamin E on
Acrosome damages wer e significant in post frozen conditions and the highest percentages were obtained in control

group. Therefore we recommend using 2myM of vitamin E in Tris extender for short and long storages of Zel ram
spermatozoa.
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INTRODUCTION

Artificial insemination with cooled stored semersi@come a technique in sheep [1]. Because of ilmiath rate

of ram semen for intra cervical insemination, senwn many individual rams does not react well to
cryopreservation. Therefore, protect of motilitydasurvival of spermatozoa during short-term (typckess than
72 hrs) storage is an important consideration énutbe of liquid semen [2].

Freezing and thawing process of semen causes doattand ultra structural injury of spermatozoat tlead to
decrease of motility, impaired transport and ttes lof fertilizing capacity [3]. Although many yeakresearch has
established a several methods in order to imprbgeptocess, fertility is commonly lower also whéequid stored
ram semen is used, however using antioxidantsdrestenders could be a promising solution to inhigmaging
membrane changes during the chilling, freezing iraving process [4]. The advantage effects of aittants
supply indirect evidence that an oxidative streappen during cryopreservation [5]. This has beeven by
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studies which showed that reactive oxygen spe8l€S]) are generated during freezing and thawinguth®], ram
[7] and equine spermatozoa [8].

Lipid peroxidation (LPO) is one of the major biolcgl processes associated with ROS. Mammalian spelisare
particularly sensitive to lipid peroxidation duette® justly low function of the enzymatic anti-oattve system and
because cellular sperm membranes are rich in psaturated fatty acids, that are easily peroxidesalil many
experiment it had been shown that vitamin E is gomscavenger of lipid peroxyl and alkaoxyl radgand
demonstrated to be having protective effect dusiegen storage. A significant decline in motilitydanability of
spermatozoa derived by ROS is associated with seongopreservation and thawing processes, and these
detrimental effects can be reduced by supplementati vitamin E to extenders at a dose of 10mntel/[9].

These kinds of findings were also noted in othiatdrthat vitamin E supplementation during chillihgad to good
effects on boar sperm motility and mitochondrialhmbeane potential [10].

Anghel et al [11] showed that addition of 2m/M Vit E in extender, protective effects on motilitydaviability of
ram spermatozoa, while oxidative stress was naidoetreduced. Similarly a significant increase iotility and
membrane integrity of spermatozoa were observedryopreserved buck semen scavenging three typdseef
radicals i.e. superoxide, peroxyl and hydroxyl cath [11].

Beheshti et al [12] reported that supplementatioviiamin E in extender is effective in preventitige rapid loss of
motility and viability of Buffalo bull spermatozaduring cryopreservation. Asadpour et al [13] websarved that
addition of 0.1mM vitamin E to CEY extender sigaoéitly increase motility and survival of bovine spatozoa
compared with the control group. Effect of vitanttncan be attributed to its antioxidant effects Emio those
reported by Cerolini et al [14], who reported thatamin E supplementation decreased ROS producdioh
improved semen quality in animal. Hence, the sefoeits better post thaw quality require to be depgented with
certain natural antioxidants that can counter ex€3S generated during semen freezing processnVitg is the
major antioxidant naturally present in mammaliamee that regulates ROS, preserve the sperm from lip
peroxidation and supply higher integrity to plasmambrane and mitochondria as well as better kinemé#br
sperm post-cryopreservation [15].

Therefore, it was the objective of this study t@leate effects of vitamin E supplementation in Teidender on
some microscopic parameters of Zel ram spermatozoa.

MATERIALS AND METHODS

Animals and Semen Collection

These experiments were carryout around Golestavimm® in Iran. In this study six healthy and matided rams
with an average body weight of 60.0 + 5.0 kg weskected and were housed individually in pens oni-statted
floors. Animals were fed with a diet according h® trecommendations of the National Research Co(N&IC)
based on 80:20 ratio of forage (alfalfa) to con@stad libitum and had free access to water. Fraaoh ram, eight
ejaculates were collected using electro ejacukdatescribed by Evans and Maxwell [16].

Semen Processing

Immediately after collection, semen samples werdgqubto eliminate individual differences and plunige a water
bath maintained at 8C prior to evaluation. The semen samples were tigaied for volume, mass motility, sperm
concentration, pH, motility, progressive motilityiability, major and minor defects and normality sgfermatozoa.
Semen samples that showed more than 80% viabiliynaotility and 90% normality of spermatozoa weskested
for this experiment (Tablel). After primary obsdiga, semen samples were diluted at a 1:4 ratimése diluents)
in Tris extender. The dilution contained Tris (hyxlyl methyl amino methane) (3.876 g), glucose (B.§2, citric
acid (2.123 g), egg yolk (15%), glycerol (5%), pin (100000 1U) and streptomycin (100 mg) doublistilled
water 85 mL [16]. Semen was split into four partsl aifferent amounts of vitamin E (0 (control),2land 3 m/M)
were added to each groups. Diluted semen was @halie5°C within 2 hours. Then a part of the senwnpes
were evaluated. The remaining part of the semermplesmvere filled into sufficient number of 0.25 sttaws and
sealed with polyvinyl chloride (PVC) powder andedti The semen straws were frozen horizontally dpuidi
nitrogen (LN2) vapor just 4-6 cm above the surfateN2 for 10 minutes before they were plungedan.N2. The
frozen straws were then transferred to liquid gém. The straws were thawed at 40°C for 30 sec afteN2
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storage and then characteristics of motility, pesgive motility and viability, plasma membrane gniy (HOST),
normality and acrosomal damages were examined Eteays [16].

Semen Analysis
Volume
The volume of ejaculated semen was determined bgoting semen into a graduated tube [17].

Concentration
The sperm concentration was evaluated by meansefr@cytometer [18].

Evaluation of microscopic sperm parameters

Mass motility

To evaluate the mass motility a drop 1-2 of uneidisemen was placed on a pre-warmed slid€ @iithout a cover
slip and examined under light microscope (100x)} Tiass motility was scored 0= no motility, 1= fgvelsn with
weak movement (<20%), 2= some motile spermatoz8a4@%) without wave motion, 3= slow wave motion<{40
60%) with motile spermatozoa, 4= rapid wave motiétihout whirlpool (60—80%) with motile spermatozaad 5=
dense, vary rapidly moving wave with clear whirl[g(>80%) motile spermatozoa [19].

Sperm motility

Sperm-motility was estimate in three different migopic fields for each semen sample. The meaheottree
successive estimations was recorded as final yosiore. Semen scoring was performed at light eswopic
magnification of 400x [20].

Progressive motility

The sperm progressive motility was determinateestthjely by preparing a wet mount of diluted serbgmlacing
a 1-5 drop of semen under cover slip and recorbedptoportion of spermatozoa moving progressivélgight
forward at higher magnification (400x) of microseopAt least 200 spermatozoa, selected randomly fiigen
microscopic fields, were examined. The mean of §ivecessive estimations was recorded as the fiaglityn

Viability

Sperm viability of the semen samples were assdsgedeans of the eosin- nigrosin staining [16]. Bten was
prepared as: eosin-Y 1.67g, nigrosinl0 g, sodiutratei 2.9g, dissolved in 100 ml distilled water.eTsperm
suspension smears was prepared by mixing a drigpcfemen sample with 2 drops of the stain on awedide and
spreading the stain with a second slide immediafhg viability was determinate by counting 100scehder the
light microscope at magnification 400x. Sperm shmgapartial or complete purple coloring was consdenon-
viable or dead and only sperm showing strict exclusf the stain were considered to believe [21].

Hypo-osmotic swelling test

The hypo-osmotic swelling test (HOST) was usedstoreate the functional integrity of the sperm meamta, based
on curled and swollen tails. The test was perforfagdncubating 30l semen with 300l hypo-osmotic solution
(100mOsm) at 37°C for 60 min. After incubation Ol2rhthe mixture was spread with a cover slip amaam slide.
At least 400 spermatozoa were evaluated using tofigld microscopy at (400x magnification). Spernithw
swollen or coiled tails were recorded [22].

Abnormality

Abnormalities of head, mid-piece and tail were d¢ednsimultaneously as per Singh et al [23]. Therapemears
were prepared by mixing a drop of semen with twapdrof the eosin—nigrosin stain on a warm slide spréading
the stain immediately with a second slide. A tatfa200 sperm cells were counted on each slide.

Acrosomal damages

For evaluated of Acrosomal damages, Gimsa stainused. The slides examined under the microscopgy ube
oil immersion by counting 200 sperm in differerdlfis of the slide. The Acrosomal cap of the sperken the stain
was record to have an intact acrosome and thevezst considered as damaged acrosome [18].

Sperm Matility Recovery Rate
The sperm motility recovery rate was estimateddipparing the motility of pre spermatozoa usingftirenula:
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Recovery rate = Mps/Mpr x 100% [24].

Sperm progressive Matility Recovery Rate
The sperm progressive motility recovery rate wa®nmeinate by comparing the progressive motilitypoé freeze
(PMpr) and post freezing (PMps) spermatozoa.

Recovery rate= PMps/PMpr x 100%.

Sperm viability Recovery Rate
The sperm viability recovery rate was evaluateddyparing the viability of pre freeze (Vpr) and ptieaw (Vps)
spermatozoa. Recovery rate = Vpr/Vps x 100%.

Statistical Analysis

Values were expressed as mean + SEM (Standard &fridiean). Statistical evaluation of significanffeience
between means was performed by one-way analysiariznce (ANOVA) followed by the Duncan post hostte®
determine significant differences in all the parten® among all groups using the SPSS/PC computergm
(Version 15.0; SPSS,). The significance level abersd was p<0.05.

RESULTS

The characteristics of fresh spermatozoa are shiowrable 1. The effect of vitamin E on parametef<hilled
ramsZel spermatozoa were shown in Table2.The highest nyptpjrogressive motility and live spermatozoa after
storage at 5°C were attained in diluents contai@mgM Vitamin E, but these treats were not sigaificin groups
with 1 and 3 m/M of vitamin E. The percentageslama membrane integrity of spermatozoa in fowattnents (0,
1, 2 and 3 m/M) were 71.4%, 80.2%, 87% and 80.&X¥pectively in pre freezing. The effects of diffarkevels of
vitamin E on major defect were not significant, bloé highest percentages of minor defects wererebden
control group. The influence of various levels @amin E on post-thawing sperm is shown in tableR8sults
showed that the evaluated parameters (motilitygqassive motility, and viability, HOST and totalrntality) were
higher in all groups of vitamin E supplement conepaiith control group, but highest percentages edits were
observed in 2m/M of vitamin E. Also Effect of viteimE on Acrosomal damages was significant in poest4ing
conditions and the highest percentages were oltameontrol group. Recovery rate of motility anidhility of
spermatozoa are shown in Table 4. The highestitgdidl3.25+0.93), progressive motility (40.2+1.18)d viability
recovery rate (44.52+0.67) were observed in Triemdker containing 2m/M of vitamin E.

Tablel. Characteristics of Zel ram spermatozoa, uret fresh condition

Volume  Mass Motility  Progressive Viability Major defects (%) Minor Normal Concentration
(ml) motility (%) Motility (%) (%) Defects (%) Sperm (%) (ml)
1.34 4.5 88 85 93 2.2 3.5 94.3 3.6%10

Table2. Characteristics of Zel ram spermatozoa withreatment of vitamin E in pre freezing (mean +S.BV)

Vitamin E (m/M)  Motility Progressive  Viability Major Minor HOST Acrosomal Normal sperm
Motility Defects (%) Defects damages (%)
(%) (%) (%) (%) (%) (%)
Control 72.8+1.15 68.60+0.69 76+1.22 2.4+0.4 11.240.37 71.40+0.97 4.8+0.Z7 81.6+0.67

E (1 m/M) 80.4+0.4 76.40+0.9% 84+0.63 2.2+0.37 6+0.63°  80.20+0.20 4.4+1.66 89.2+1.2
E (2 m/M) 86.4+0.97 82.20+1.35 91.60x0.6 2.2+0.37  4.4+0.4 87+1.27  1.60+0.24  88.8+1.24
E- (3m/M) 80+0.44 75.60+0.60 83.6+0.2 2.4+0.4 6.620.7 80.6+0.4 2.80+0.37  77.8+0.48

Different superscript letters (a to ¢) within the same column showed significant differences among the groups (P<0.05).
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Table3. Characteristics of Zel ram spermatozoa, wit treatment of vitamin E in post freezing (mean +&.M)

Vitamin E (m/M)  Motility Progressive Viability Major Minor HOST Acrosomal Normal sperm
Motility Defects (%) Defects damages (%)
(%) (%) (%) (%) (%) (%)
Control 16.8£0.9f 13.4+1.43  200.94 24104 17.8+0.86 16.8+t0.91  10+0.89 69.8+1.65

E (1 m/M) 26.8+1.68  23+1.22 30+0.94 2.6+0.24 11.4+0.97 26.8+0.92  7.8+0.2 78.2+0.58
E (2 m/M) 37.4+1.12 33+1.24 40.8+0.86 2.2#0.37 6.620.44 34.6x2.0f  4.4+0.4 87.4+1.12
E- (3m/M) 23.4+1.03 20.2#0.9¢ 28+0.89 2.6£0.24 11.6+1.09 23.80:0.78  8+0.2 78.2+0.9%

Different superscript letters (a to d) within the same column showed significant differences among the groups (P<0.05).

Table4. Recovery rate of characteristics of Zel ranspermatozoa, with treatment of vitamin E (mean +&.M)

Vitamin E (m/M) Recovery Recovery Recovery
Motility (%)  Progressive motility (%) Viability (%)
Control 23.14+1.56 19.63+2.38 26.39+1.57
E (1 m/M) 33.34+1.22 30.15+1.79 35.71+1.14
E (2 m/M) 43.25+0.93 40.12+1.19 44.52+0.67
E- (3 m/M) 29.25+% 25.65+0.77 33.49+1.12

Different superscript letters (a to ¢) within the same column showed significant differences among the groups (P<0.05).
DISCUSSION

The evaluation of motility alone is inadequatetfue assessment of sperm viability after thawing.[28e integrity
and functional activity of sperm membrane are ofomenportance in the fertilization process andfukmdicators
of the fertilizing ability of the spermatozoa [26].

Highly motile spermatozoa can be damaged in stractufunctions of membranes and conversely, highiynotile
sperm cells can have intact plasma membrane arsl wiability. Therefore, composed tests (HOST tesd a
motility) are necessary for sperm cells post thavémaluation. In this study, we investigated tHeafof vitamin E
as antioxidant in extender on some characteristicspermatozoa in Zel rams in during pre and postZing
conditions. The results showed that the addition2of/M of vitamin E in Tris extender increased, Hikyti
progressive motility, viability, HOST and normalespatozoa. The lower percentage of progressivelergpierms
in control group may be related to excessive prodncof ROS by dead, immature and abnormal sperzoato
during sperm processing (e.g., extending, freezihgwing process), accompanied by low scavenging an
antioxidant concentrations in seminal plasma amdeseextender inducing oxidative stress [27], wiiile higher
values obtained in vitamin E groups may be attalub the effective of vitamin E through its prdbee action on
the sperm cell membrane against oxidative streddipid peroxidation during cryopreservation of sanj28].

Reduction of live sperms in control group can helatted to peroxidation of polyunsaturated fattjda to generate
lipid peroxides that have an adverse effect onrsptzoa, interfere with the mitochondrial electtansport chain
and elevate cellular production of superoxide ani@sulted in membrane damage, leakage of ATPumlisig
DNA integrity and a rapid loss of sperm motilitycaviability [29].

Vitamin E, if not the only, is the major chain-bké&ey antioxidant in membranes. It scavenges allttinee types of
free radicals, such as superoxide, peroxyl anddxydrradicals. These radicals will induce the pédakon of
phospholipids in the mitochondria of the sperm aalil thus to their ultimate immobility [30].

Vitamin E in fact producing stable ROOH groupshdss been suggested that vitamin E provides bickbgiability

to the spermatozoa plasmalema [31]. Azawi and Hiug82] were observed that addition of antioxidastsh as
vitamin C and E to semen preservation extenderargat longevity and quality of chilled ram sperma@zAlso,

Guzman et al [33] reported that vitamin E improvegerm motility, concentration of spermatozoa, itechbf

abnormalities, maturation of spermatozoa and higkieP concentration in the semen and spermatogemasis
participation in the synthesis of antioxidant enegni34]. AminiPour et al [35] studied the varioasdls of vitamin
E in Tris extender on semen characteristics of &hezms pre and post freezing conditions and stdtetithe
vitamin E had significant effect on viability, miitty and progressive motility of spermatozoa inapyeservation. In
during freezing process, cryopreservation influetiee osmotic tolerance and ion homeostasis of sparances
production rate of ©@- and HO, or in the intracellular concentration of free ¢afn ions (C&") [36] that lead to
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premature acrosomal reaction, altered mitochonduattion, decrease of motility and oxidative DN#jury or
fragment all of which damage the acrosome and tttecfertility of the sperm cells [37].

In this study, percentage of spermatozoa with nbemeosome was significantly higher after freezamgl thawing
in all group of vitamin E than in the control. Thesipplementation of vitamin E in freezing extenkdad beneficial
effects on acrosomal integrity.

Also, evaluation of sperm morphology is one of toenmonest methods to assay viability of frozen #chaperm
[38].

AminiPour et al [35] were observed that the highgstentage of abnormal spermatozoa in controlgyommpare
with vitamin E groups. In our study, in during tinog and freezing shocks, the highest defects stschead, mid-
piece, cytoplasmic drop and tail abnormalities pérsatozoa were observed in control group. It isvent to
mention that chilling and freezing semen processiitipout vitamin E in extender, increase the preipor of
abnormal of ram spermatozoa. Also, addition of mita E above 2m/M, reduced motility, progressive ilitpf
survival rate, HOST, Acrosome integrity and normflspermatozoa. These events may be is relategrto/gte
contained in the ram semen extender reduce theolggdrperoxide (an oxidant) to water so that addlitib more
antioxidant will not enhance maotility or viabilif39]. In fact in higher concentration, the Vitaninis pro-oxidant.
Zeitoun and Al-Damegh [40] concluded that vitaminc&ncentration in ram semen extender must not excee
5IU/ml to achieve the best post-thaw motility andvéval with the highest antioxidant enzyme activiit a similar
level, Anghel et al [41] found that better postwhsperm parameters of frozen ram semen. But, Aadaed Stela
[42] offer that the concentration of Vitamin E up 1.0m/M can protection against membrane oxidagivess of
frozen ram sperm.

In conclusion, addition of vitamin E to the extend& semen is superior in maintenance of motilgyogressive
motility, viability, membrane and acrosomal intégrand normal of spermatozoa. Recent studies destihat a
balance between the benefits and hazard from R@Saatioxidants appears to be importance for thenabr
functioning of spermatozoa. Seminal plasma alsonset® be one of the most powerful antioxidant fuid the

organism, however supplementation of the extengd@hs2m/M vitamin E antioxidant is recommended aaifitate

the enhancement of Zel ram sperm cryopreservagicdmiques.
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