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vadlulnreunse ¢ed Rhodamine 123 S propidium iodide (P) annns@nwmudn ield 6%
DMF sy EK iishamswaufingegn winfu 42.37.61.45% (46% vesiidorn) dslinaaonadoarty
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Abstract

The present study examined the feasibility of antioxidant on frozen semen quality in
native chickens (Leung Hang Kao). Two experiments were carried out: (1) investigate the effect
of extenders and cryoprotectants on quality of sperm and fertility rate of native chickens (Leung
Hang Kao), (2) determine the effects of antioxidant on frozen semen quality and fertility rate of
native chickens (Leung Hang Kao).

The first experiment was to investigate the effects of eight extenders ( modified
extenders with osmotic pressure 300, 350 and 400 mOsm ke'!, Lake’ s diluent, BPSE, IGGKP, EK
and Schramm), three cryoprotectants (dimethyl acetamide-DMA, dimethyl formamide-DMF and
dimethyl sulfoxide-DMSO,) at concentrations of 6% on the cryopreservation of native chicken
(Leung Hang Kao) semen. Sperm samples were frozen using a liquid nitrogen vapour in 500 UL
straws and stored for seven days in a liquid nitrogen container. They were then thawed at 5 ©
C for 5 min, and motility, viability, fertility, acrosome integrity and mitochondria function rates
were assessed. The highest fertility rate of 42.37+1.45% (46% of control), acrosome integrity of
51.00+3.21% and mitochondria activity of 52.00 + 3.79% were achieved with the combination
of 6% DMF and EK as the extender. These results were higher when compared with the other
treatments (P<0.05).

Three antioxidants with three concentrations of vitamin E at concentrations at 1. 16,
2.32 and 3.48 mM, cysteine at 0.5, 1.0 and 5.0 mM and glutathione at 0.025, 0.05 and 0.1 mM
on the cryopreservation of native chicken (Leung Hang Kao) sperm were investigated. Semen
was diluted with EK as the extender, mixed with each antioxidant and 6% DMF was added.
Frozen sperm was thawed, and motility, viability, fertility rates and lipid peroxidation were
assessed. It was found that vitamin E at a concentration of 2.32 mM vyielded a higher fertility
rate of 63.02+5.26% (65% of control) and a lower MDA of 2.68+ 0.04 nmol/50x10° spz. when
compared with the other treatments (P<0.05). The highest motility rate of 68.00+3.46%,
progressive motility rate of 39.33+2.91%, and viability rate of 54.00+2.65% were also achieved
from vitamin E at a concentration of 2.32 mM. The supplement cysteine at 5.0 mM and 0.1

mM of glutathione had a negative impact on sperm quality.
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2.1 96390980 IUN (Spermatozoa)
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L3 a A [ a [J ' (Y YU U a
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Extender) (Sexton, 1977), IGGKP (Lukaszewicz, 2001) way Schramm (Chalah, 1999) wazfinnu
inl@finsAnyinavesans extender sensiiusnymindeludniUnvanseiin Tne Laffaldano et
al. (2005) lafAnw INavDIaT BPSE, Lake’s diluent thag IGGKP ”Lumﬂﬁu%’ﬂmﬁ%%alﬁmaﬁ
SYELANNISAY 3, 24 upy 48 “EIIJ’JI@N LLazLﬁU%’ﬂmﬁqmmﬁ 5 94AYALTYE WU ﬁﬁzaznm
mMafiusnw 3 $lue Wield BPSE, Lake’s diluent way IGGKP Tsnsinsiadoudl, snsn1sidie
uazAuANysaivenderieadoalluuandnatu (P>0.05) uailevinnfusnuilusseginai
it 24 way 48 $2lue wudn @eld BPSE Tdmannnsiadoud], §ms1nnsidin uazan
auysaiveudoruadeadaguniinisld Lake’s diluent wa IGGKP (P<0.05) dwsunisdnyives
Penfold et al. (2001) finuin anansald BPSE lumafusnwiidedaaneius Northem pintail
Tguuds 48 Falus Felsnsnisedeuiis, snsnaadouiiluiiomin uassnsnswaufinll
LANA19RINNSAUSNWIAisEazian 0 49lus (P>0.05) 415U Siudzinska and Lukaszewicz
(2008) laAnwmaueteans Lake’s diluent, EK wag Tselutin fadnuwuzmineinig (morphology)
vashegdluniafiusnutiieln 4 aewus Téun White Crested Black, Polish Italian Partridge,
Green Legged Partridge Wa¢ Black Minorca fiszaznansifiusnm 3, 6 ke 24 Flus Tneniu
Snwilgamndl 4 ssenwailia wuin ans Lake’s diluted, EK wag Tselutin viliAnanuiauni

Y

USRI midpiece AMURAUARDUY 9 warensnsiainldunnatsiusensidoddemeadia (P>



0.05) snviumuiinUnAvsaae Taewui EK iniAaanuRaunfiusnumsiesfigalunisiu
Snwundelans 4 Wug wenaniluiums uazame (2550) lafnwinaresans Lake’s diluent,
Tselutin, Schramm, BPSE wag IGGKP Tunsidusnwinialn 3 geiug (Mdeamee, Aava
wazlinloduaudisn) Asvazanaiuinw 1, 3 uaz 6 Tilue lnafiusnunigamnl 41 eaen
wawea U WousnwNiszezan 6 9lus NslY BPSE wae IGGKP Tiensinisindauiiay
(v aaa ] 1 1 @ [ %,’ d‘l’ ldy = 1y 4 =
gnsn1siTInliuendsannaumuanlunisiuinwugelafudoseaeiugwiomnaniay
Aavd (P>0.05) dmsunisitiusneninwelnl3alotausisn wuln Weld IGGKP snsn1sieaaud
o Asa a ¢ a & a v o )

LardnsINILTInaTan NMIFnwveiuns wageitu (2550) levin1svaaeudnsiniskay
a 2 w ¥y X = o & & = o A I
Anveenisiiushwd e lnfiulissaeiugiviomnwiwasAasdsiiu Asseziiainisiy
Snwn 1 lad WU 1Sk Lake’s diluent, Tselutin, Schramm, BPSE wa IGGKP T#8msinns
weLallumnasiuee1silddynsads (P>0.05)

1YaNANNISERNITENS extender Tun1SAUSNEIUILBLAITUTIADI9IFENITNNUVD
a@13 cryoprotectant $2use lagans cryoprotectant Wuansnandlunisiiusnwindouuun
Wi fnthndiedesiudunsisuniwadeadluseninanszuiunisudulisuaznisazany ans
cryoprotectant usiaztlnzAedlszAUAUILTY Lagseuza (equilibration time) Aiviinyau
\Weazeengviswazdasiunsgniinatevesas niiMivesans cryoprotectant agdasiunisiin
nanudsneluwad, Jeatunisansuieveawad wasdunseduliosnainanuliaunaves

= | a ¢ | ) = Y a =
inFeusuardianinslan agans cayoprotectant ax¥ieUsudsulviiinanuaunavedlyinsy
seninnglunaznsueniwadlnenisvuddeieudidnigluwad wesnnlefeudesu i
Anuannsaduiudnle é’fﬂﬂfu%qLﬁuﬂﬂiﬁuuﬁﬂﬁ’lﬁﬂémaé WaZNITULNIUBIENT cryoprotectant 147
1 f @ & % d' %)’ t:l' 1 I3 d" < 4:1' (v
gwasnilunmadnldunumirunsesnainead Faduraunainnisifeunlaswesiuesdly
Fa dulilaannann1siisnantndsnieusnwadnaunvevalntelulwadazudadii ans
cryoprotectant @usatisndlivesnuanifvesouwaduazioniuosuniuaddedliiings
25UNUBINALNNNTVN9UY
a" ) I3 (v %:’ dg{ [ 6 = a 1

#d19 cryoprotectant N lglunisinusnedndedniUndvarevin wu glycerol,
DMSO, DMA, DMF uag EG 1lusu wazlusfniiniuunlafinisAnwinavesans cryoprotectant
S2uffUans extender natesiinlun1siAUSNwIUNTaLA F991NN15ANYIVY Tseluntin et al,
(1999) WU Wiold DMA N15LAUAIULTY 6% SRV Lake’s diluent TunsiAusnednaeln
#189WugN19N15A7 (type 199 roosters) lneldiSn1sangamgduuudalidnsinisuauia
(92.7+4.1%) Lalumns199InN1sIEUILYan (94.7+0.4%) FadanmaadnunIsAnyIvae Chalah et
al. (1999) AnuIilald DMA NszFumLITNTY 6% AU Lake’s diluent Tunmsiiusneninge

lAanewugnisA (Shaver Starbro) sedsnsangamgiiuuudialionsinisuaudn (88.0%) Ll



wansnsannsldindean (93.0%) uenainiinasld DMA fisyduninududu 6% Selszau
audsalunsifivsneiideulngld EK Huans extender anudn msfudnvminge
viruanewug Greylag Tdnsmsnauiawindu 37.7% navhliesifudnsnanfingefigauas
liunnsnsannnauauay (P>0.05) dmiun1sAnuves Gee et al. (1993) lunmsifuinwtde
unwiBe (Falco sparverius) wuin nsls DMSO fiszsumusdiudu 6% saufu BPSE Wishsnnis
NALARGTEN (35.29%) (P<0.05) wavuanTINEWALNS waze it (2550) lavinmsAnwans extender
32UAUa"S cryoprotectant Ingly BPSE Wuans extender uagld glycerol, Dimethylacetamide
(DMA), Ethylene glycol (EG) wag DMSO 1Wuans cryoprotectant wuin nsldans extender ans
BPSE Ty 6% DMSO tutnelisnanaiadouivesesdgstudiefiouiuans cryoprotectant
¥ilndu 9 uaranmsinwvesauns uavany (2552) IuSsuiisunsldans glycerol fiszdu
anandudu 10% wag DMF fissduarududu 6% tneld Shamm @uas extender lunsifiu
%’ﬂmﬁﬁL%@iﬁﬁmﬁmﬁaﬁ%msammmﬁLLUUé’alaluImiLauLwaa wu3n ield elycerol fiszsy
Aty 109% Tdnsmsiadeudl (60.00+7.50%) ganinnisld DMF Aisssuarandudu 6%
(42.8+4.6%) usiens cryoprotectant waesuilnlinasnsnsiizinlluandneiy (P>0.05) e
WlUneaouSIsINISNELRn WU elycerol Aiszsumnundudu 10% LiviliAnmsnauin (0%)
dwsU DMF fisedupndudu 6% Wsmsnisuaufnwintu 22.83:12.2%
PNNaNFNYIAEIRUAS extender wavans cryoprotectant semaiushumindedn?
Un wuth madenldansis 2 ¥l Seflruudsusimannvanglumsidentdansia 2 ¥iia e
Benldtueg furlinvesdniln uarislumsangamgll uonaniinisfinwmavesans extender
wazans cryoprotectant lulnfiudlesmeiusindosmanssdinisdnudeutnedes Fdliansnen
a3UlaI1a15 extender uLazans cryoprotectant yiglafmngandmsunmaivinuiideln
fludiosaeiuvdosnmuuuituls uaranmssusenas wui mafvinsindeld
fudesdonliisnsangumgiuvudlolulasiauman fdumsiinmsfnsuiuinfea
wnzadlunsdenldans extender wazans cryoprotectant semsifusnuindelifiudieens

WugWRswNIMEIENsangamgiuuusslelulasiauman

2.3 anmzmsiiaufisenalailaseandintuy
peAUsEnoUvRLlauwadeddveslnasUsenausiansnladulidudiaisend
(Polyunsaturated fatty acid) {ududsznaundn Flulnazdl phospholipids Usznauegluegd

WG9 66.4-70.7% voslusiunanun (Surai et al.,, 2001) N157lATIA5 19V waRATVRLA

'
o

Usznaume nsalvdulidusmeaeseradudiuiunni Jshdensifiaufjisealaeseandindu

[

Mghbiinaudeneselasaigadeadlags (Breque et al, 2003) Fadlowadaainiiain



gnifuegluannizildeendiou wu sewinmsutify, wiuds uazazaeseginmendsnsuruds
nsvUIuMavadazdesnseendiauiiioluraslunssuaunsdusy usegslsfimundnnannn
nMsdusnUeendiauiuniAuly Ao Reactive Oxygen Species (ROS) 92 Yuammiililaseasn
wadegdinnnudsmeuazaeld Ing ROS Ao mineyyadaseiiididnnseulsidng igu
superoxide radicals (O,), hydroxyl radicals (OH) %38 hydrogen peroxide (H,0,) (Thuwanut,
2007) & ROS \Hullsianavidedidnasoulanifig souuenuazilongdunnyszann 10107
Junit Jadaiduluanaiiliiedosuagiodhsionsiinufiieed Breque et al, 2003)
Tunsruaunsutudaindeffinnfisyiinaues ROS SsUSinmunnfinduves ROS Hu
fiauiAsateameaisinglunisinmauaansalunisufaus, nszuauns capacitation
LAY acrosome reaction ¥83610ad 1ny ROS MunnLAulUaglnmansalunsiadeud
uaznsUfausiuaniioras (Baumber et al., 2000; Bucak et al.,, 2008) Gsanandenean
Uffsonvesoondinduiliiatudssaliinnisgrydensinusesdefueadsudaiaay
[Fev18u0s DNA fidiuiavedagdsie (Agarwal and Said, 2003) aneldanizundfiegdf

v
[ 1 =] 1 aaa

DNA tinaddtdemeduazldanunsadngnssuiunisy Jausle Mmduwuilingigdnufisen

£% [
a = a o o o 1

Weseondinduiiintuduldluifiuanudemesedofueadead defuarssimannga
antioxidant Ssfunuwlunsvzasnsiinnrundemedsnanld (i 2.2)
oglsfAmunainUfiseatadeseendintursidusunnedeosinazdmaldone
M3deuTveI0d Unfiaranunsninujitedtadesoontinduiiiatuldanmsinsedures
malondialdehyde (MDA) fidunandngarevesnsiinufizenalaioseondindusiums
3513 thiobarbituric acid reactive substances (TBARS) lag MDA launainn1svinufizenves

thiobarbituric acid (TBA) fuansiaseenlen (peroxide) waydanlen (aldehyde)



Normal Oxygen Atom Free Radicals Set 0ff Chain

Reaction
o ‘N

> - o Ny
Q ’ y g

Q = 8- ?o
Electron Loss O
Creates Free Cell Membrane
Radical
Erosion of Cell Antioxidant )
Membrane - b)

9%0 ‘i > @ °

Q
O Antioxidant

Neutralizes
Cell Interior Free Radical

AN 2.2 MU Asenves antioxidant sieauyadasy (Free radical)

flan: http://www.vcharkarn.com/varticle/59646

2.4 wAYaEs Antioxidant dapmnmvastindedniffimaiuinunlusuuudiBunazuuy
YU

@13 antioxidant vi3eleninansiueendiadu viieamsdnueyyadase Ae ansiviniig
fudamiedesuuAzensendindy videidumsiianansnvineyyadaszeanaininmelsad 49
msfueentinduvessameniewadtuutseenlfity 2 nau Tug) q fo 1) nquiidesiunsiaa
GRERMEN dase lown touleyl superoxide dismutase, glutathione peroxidase, catalase,
peroxidase, cytochrome C, peroxidase, V19494, d3ngd, Taiile Iﬂiﬁuﬁﬁwammaﬁﬂmaqa
(ceruloplasmin) way 2) ﬂﬁjuﬁﬁwmwﬁﬁ%mgﬂw TAwn 3n10ud, LuAn-wAlsfu, In10ud,
ubiquinone, uric acid, bilirubin, albumin, sulfhydryl groups Tunsaeziilu cysteine %ﬂﬁagjslu
Tusfiu wiu flednd uonanilans antioxidant Ssamnsauisnunalnnisdudsldeanidu 3 «ia
A 1) Preventive antioxidant \Juans antioxidant ﬁﬂaﬂﬁumilﬁﬂau;ﬂaﬁaw 2) Scavenging
antioxidant t{uans antioxidant fivinaneviedudseyyadaseiiAatu way 3) Chain breaking
antioxidant tJwens antioxidant Viﬁﬂﬁﬂ;‘jﬁ'%mqﬂiszisuaqmil,ﬁma%aﬁaszﬁuqmaq Teouyadasz
Tuhideduansafatuldluanngunfannssiunisumuedduveseendiaulnsazey lugy
ROS FaduanseuyadasziinuaudRiduineontuaudgs Usznause guiesoenluduelessu

3

(peroxy! radicals) uaz lonsend@ad (hydroxy! radicals; HO) Tnelluannizunditunisiianseuya

Y

(superoxide anion, O,), lalasiausnasoanlan (hydrogen peroxide; H,O,), WBSTNTTAA
U
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daszluidosvanunsanulaluviunandnteeilosanlutndesde (Seminal plasma) fansau
a & I3 o g ¥ a £ 4 = | Y a aaa
suyadasuiluesiusznovinliifinauaunadu Fedunadlun1sdienseiunsiinufisen
capacitation 983083 nszaulAanIsBanIzeIieadiuTtu zona pellucida vo3ly uazly
ansenIzRuUNSiAUGA3e1 acrosome reaction 813lsAmuLiBUNUNTBN N IUTUADUAN 9
Tunszuiumsndmindeutudagyinbivinauenindentoanas dwaliuuaasiuoyya
dasrannarneuiu JuihbvieyyadaseludieiuTy Fansliieduneiuiiegdle

MeunladsenunIsAnYNaTasEns antioxidant sieAuMWUNTRdRT 9INNSFNYIVEs

v
! o A

Tabatabaei et al. (2011) ldvhmsAnymaaaimiudrenuamindeluliidewts Ross T
maweiuadluans extender fisvuprududusing o et 0 (control), 0.05, 0.1, 0.2 ua® 0.3 mg/ml
Lavvmsfusnudeluszznasiig 5 1 el 0, 3, 6, 10 way 24 ¥l wuin Bievhnsiiu
Snvmindeiisvezinan 3 Falus meeSiimiusiisysumnudadu 0.05, 0.1, 02 uax 0.3 mg/ml
aunsalidnIMsiAdeudl (71.47+3.16, 73.67+1.88, 72.33+1.70 Wax74.09+1.45 mUANY) Tega
AngueIUAN (62.45+1.15) (P<0.05) uagdanuin fisvazimninfuinyinge 3 92lus 3
esuAniudisgduanandudu 0.1, 0.2 uag 0.3 mg/ml danalsidnsnisidinvesiesd
(91.05+2.30, 90.27+3.11 Uag 92.08+2.90 AMUAIAU) FININGUAIUAL (82.19+2.26) (P<0.05)
wazideiiusnwniunan 6 lus nui mataSAndudfisefumnududu 0.1, 0.2 wag 0.3
mg/mliﬁé’mwmimﬁauﬁqﬁu (69.28+2.53, 71.11+2.49 Lay 69.33+2.12 AU&wU) Wefieu
Aun1sasuinnfiudluseauaududy 0.05 mg/ml(61.61 + 2.67) agnguAiuay (49.35 =
3.86) (P<0.05) waziilovinisigduiniudluseduaudiudu 0.05, 0.1, 0.2 uaz 0.3 meg/ml 14
9m3IN1303INV09A79EIEINIINFUAIVAY uananismuiniornsfuinudndedy
szeva 10 way 24 9ol wui1 maeainnfiudissfuanundudu 0.2 uag 0.3 me/ml dana
Tsnsnsindouiiuassnsnsidinveseqdgeniinaaiuimiudlusefudu 9 (P<0.05) uaz
devinaifivsnviidodunm 3, 6 uay 24 Falus wud s fudfissduamududy

ada v a

0.2 uag 0.3 mg/ml danalegilianvasiaunAtosngailafisuiunsiasuluseAudy 9 ud

dmsuniaiusnuilusenat 10 Flustu wud nsasudenfiudfisedu 0.3 me/ml dsnald
ogdtanvariaunatosfigadlefiouiunsasulusydudu 9 lunsAnwwes Funahashi and
Sano (2005) Téin1sAnyINTsLaSuaTs antioxidant u extender son1aiftuinwtndegns
gl 10 ssAngafea FansAnunilldviinsfneians antioxidant 3 findasiu Ao
Glutathione, Cysteine ttag Hypotaurine W11 Lﬁaﬁmuﬁu%nmﬁwL%az‘jmﬂunm 7 U

aaa

extender MANAIY Cysteine AxdwalildnsN1sLTInvesogIagaiilaisuiungualuny

1%
A

(P<0.05) wagnaniusnwiwegnsduszeziian 14 u wul extender Adiusieg Cysteine

wag Glutathione danalyiFiaeadddnsnsiTinTongininguAIuAN wenaIni Funahashi and
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Sano (2005) SsldvhmsAnwsedunisiaiy Cysteine deaanwideansdie Tngvnisiasa
Cysteine fiszdiuaIEg 0 (control), 0.25, 0.5, 1.25, 2.50 waz 5.0 mM wuia dlevinmsiiu
Snumindeanaiduian 14 Yu maiaiy Cysteine fiszdunududy 2550 mM deraliiiiea
fi8n51n1583insengeninnsiasu Cysteine Tusedudu 9 wazn135@nw1ves Carolina et al
(2011) Igvhnsinenisias Cysteine fissiupnaundudusng o Giamsl,ﬁu%’ﬂwﬁu%aqﬂﬂwu
svpza Tnevinnsiasy Cysteine aslu BTS extender fisziuanududu 0 (control), 0.1, 0.5,

1.0, 2.5, 5.0, 10.0 4 20.0 mM Wud wasnmsiiusnwdeansiliunan 72 Flusiugns

'
o

N15UYINTOAVBIDFIILAINTT 60% LilvINIsLESUAIY Cysteine NsEAUAUTNTY 0-5.0 mM
WazF1NIN 10% Wevinn1siasu Cysteine NTeAUANUTNTY 10 ey 20 mM wazliloszeziigal
mManusnYILTeansiiuunTy MeeEsu Cysteine Tuszauamdudy 20 mM azdwaliiy
6 gj a v 1 a v o % aa o %
auysairee plasma membrane Wudluwilduanasagrafifoddgyniaadia (P<0.05) dwmsu
A15AN®IVDY Ansari et al. (2011) lavinn1sAnwnavedlasy Glutathione Tuans extender o
Aaunmiidienszle tnglunisfnuniazudassavvesnsieusendussaummuidudusing 9 fdl
0 (control), 0.5, 1.0, 2.0 4a 3.0 MM uazyimaiiusnuundeniaumgll 5 ssrwades Ju
(9] 1 d' ) I3 v 96’ d’l’ I3 U £ a
SLELLIAT 5 TU ITNUIN LHUVNINNTNUSNWIUBTDLTUTLELLI8T 3 TU WAE 5 U N1SLESY

Glutathione M5EAUAMLTUTY 0.5 kA 1.0 MM LEINANDNIINSARBUN, BRTINSTTIN way

v A

ANANYTRIYRY plasma membrane Y890gTgINIINTTHETY Glutathione fsziudy 9 (P<0.05)
waziloiusnunidensedeluszoznan 3 uay 5 Yu lneinsiesy Glutathione Aisyiumy
it 0.5 mM ansnsemedfiuaruaysaivoseslasiualiigdety anefnfiiusdmiuluns
AusnvindeuuuududedlafinsAnuniuavesans antioxdant defiudsyavsamueninide
WuLAeu TngainnisAne1vee Asadpour et al. (2011) lavinnisAinwnisiaduinndudias
Idudaslu citrate-egg yolk extender (CEY) Gi@@mﬂﬁ‘v\l‘lf’n%jﬁimwuLL“U'LL‘%\? lagyinnsLasa
Fodudadly dtrate-egs yolk extender En1siaSudiszauanududu 0 (control), 0.043 uaz
0.086 mg/ml nuin nMsaSinnfudiiseiuannududu 0.043 waz 0.086 me/ml dswalisns
N5iAAouT (56.00+4.00 kA 51.00+5.00 AMUAINY) wazdnsN1siTinsen (66.00£2.00 was
61.00+1.00 AINA1AV) mawq%gvﬁmﬁaLﬁwﬁ’umjmmuqu (43.00+3.00 Wag 51.00+1.00
puddu) (P<0.05) wenanil Andrabi et al. (2008) livimsAnuwavesnsiasuinfudadly
Tris-citric acid (TCA) flananmiindonsySondamsazans neldvhmaaiaimiud fisedu 1
mg/ml Ui MsteBadmiuddieiiusngnisiedeud (60.0+0.0) waganuauysaives plasma
membrane 909883 (82.9+2.5) wazAuauyIaivetazlasioy (86.5+5.1) geninaunIuayl
(54.0+2.2, 76.9+4.5 Waz 80.2+0.8 muanu) (P<0.05) lun1sfnwves Kaeoket et al. (2008) &

AnwINaeINIsIANaNs antioxidant 3 vl Laun L- cysteine AszAuANULINTU 605.8 mg/ml,
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slutathione Tiszuauduty 307.32 me/ml way vitarnin E fiszsuaududu 86.14 me/ml
a9lu Lactose-egg yolk extender TumiLﬁU%'ﬂw’lﬁ’]L%aqﬂiLLdeLsﬁaﬁPﬁ%miamqmmﬁwnsm
ffu WU @15 antioxidant 11 3 ¥ila lifnadesnsnsndeuiinarsnsn1sitinsenvecsh
983 (P>0.05) WH9INN13ANLIWEY Satorre et al. (2007) Wud1 MsIAY vitamin E fiszfuadna
iy 0.2 me/ml aslu BF5 extender slamaifiudnuninidoansuuuududs dswalisnginig
\AouTl warAuanysalveserlaslangsninguauAn (P<0.05) waznsLAN vitamin E 5¥6U
AILNTY 0.2 mg/ml lddnanednsn1sidinsenvetegd (P>0.05) wagn15AnyIeq
Andreea and Stela (2010) l#vn1sAnuinavesnisiasuinndudisefuainududy 0.43
mg/ml fonafusnudeunzuuuutuLds i msiAendudtediusnansedeni, sam
m3fidinsen warauawysaives plasma membrane Tifiugstu uennAnnsisiniiug
W& SalgfinmsAnwnisiasa aysteine Aisvsumadudu 10 mM wuin msas cysteine 1
ansateuiulgdliesdfisnsnisindeud, sninsidinsen wazarwanysaives plasma
membrane ga%mﬁmﬁmﬁu NNFANYIUY Coyan et al. (2011) IINISANYINITNAVOINT
33 cysteine TiseRuAMIdY 0 (control), 1, 2 wag 4 mM lunmsifiudnwindounsuuuus
B3 WU NsiESy oysteine AiszRuaLLY 2 waz 4 mM @unsaiusRINISIAA TV
gudlaifisutiunguaruay (control) (P<0.05) winsiin cysteine fissfuanudiastiu 2 mM ay
Fael¥mnuanysalves plasma membrane gandiinisidsluszdudu 9 (P<0.001) Ay
ASAN®IYBT Ansari et al. (2010) 39l@innsAnwInsiasy L-cysteine asluans extender 5o
annidelaug Sahiwal dewtrndelurnisuruds Tnslunsinunidldvhnisad L-

[y ¥

cysteine N192AUANULTNTUAN & A9il 0 (control), 0.5, 1.0 wag 2.0 mM wui1 Walinsias L-

'
S @ aaa

cysteine AiszRuAMUELL 1.0 waz 2.0 mM dawalidasnsadeudi snsnsiitiasen Ay
ay5aives plasma membrane wagmsaNysaivaeslaslvLveegigininsefudu 9 (P<0.05)
31n15An¥1ves Ursal and Bucak (2007) tavinis@inwinisiinansdiueuyadasssennnn
didounzuuuntuda Tngldtnnsiasy Glutathione fisefumuidadu 0 (control), 5, 10 wag 20
mM WU M3y Glutathione Fiszsfurudidi 5 mM dudsralisnsnsindeudt Snsims
{i%3nson uazauaLysaives plasma membrane gninnsieda Gluthaione Tusedudu 9 way
faetioatunisgnianeues acrosome e waginsieda Cysteine M52 0 (control), 5, 10
uag 20 mM WU MslERH Cysteine sz 10 mM avdssaliegaiisnsinisindeudiganiins
&3u Cysteine Tusedudu q utdmiudninisiinsesvesoaidiiu msiady Cysteine fiszdiu 5
waz 10 mM Trimaliunnsaei NNSANYITURUNS Wagauy (2555) lavinsAnwinisiasu
Cysteine fiszdiunmududy 1, 5 waz 10 mM way Glutathione Tisssupuudu 0.1, 0.5 uas

1.0 mM ey Tulnfiudiasaneiugussguieen wudl n154a3u cysteine InasadnsNig
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Ufausniesnsmasluiifomendimsuaniisudeiiouvuntuds Inesedufimnzaude 1
MM wazdmun19iEsa glutathione fisediu 0.1-1.0 mM Sraudesenmnmiidelnfiudedos
vilvianuaninsalumsindeul uazmnuauysaitusanmases 1wiituddymeada (P<0.05)
uanaNil Luberda (2005) ¢97usaainss1eaunsdinmuianames Glutathione Tutiidiodeius
azviladananslunised 2.1 werdunisvsvenisaudesnisienisinluldlunisiass
Glutathione Tuszfiusng 9 semsanmsineendwdilussmitensfivnumidessld

AN5199 2.1 ANUTINTUUBY Glutathione Tudnavasdminaswin

Species Glutathione References
Boar 0.03 nmol/10® spz.
Bull 2.93 nmol /10° spz.
Dog 0.53 + 0.11 nmol /10° spz. Luberda (2005)
Hamster 30-40 nmol / mg protein
Mouse 90 nmol /108 spz.
Rabbit 0.01 nmol /108 spz.
Ram 0.45 + 0.14 nmol /10° spz.

WNBLA: Spz = spermatozoa

MNMIANYIHAYIET antioxidant AeRmAMLALANANY IR UvEN T 0 dn I7
piusni i1 NsiERa antioxidant S iiansndiuauameesiiFonevdansududdld
uinnTBUMsAnY ey sgnuideyaiivhmsanuludn iUnddeuindideyaiitosann 3
Ml ingUsvasdlun1sfinunfevin uagseAuresasfiIuauyABaTEADRAMAINLAL AN
auysaiiusvenindelifudosiusvdomnemmuuuuruds Wewauuenisnsyavsnmnisld

UselogunnindelniudewuuwtudsifaUssloviasgn
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ASNSANHUIIUINY

[

MIANYINATBIENT antioxidant siapanmUNTaRAusnwuuLwdslulinudlosiug
wiaessuiinsativanAdenduneanuwagluiosdfuiiing ludruwemissuuiansuulyd
o uRNg N1sUFugeiugdnivasassingrdnd enmsiasesiie 10 unInedemalulad
a o 1Y) = & ] ¢ a ) ‘:4 a @ PN

g3un3 dmsunisAnwiluaieauinduldiisuuvinerdemaluladgsuns Wuaauilunis
FuaAdy lnensanwassiisuaeendy 2 Msveaag fadl

N1SNAaRIN 1 NSANWINATDIENT extender LAYENT cryoprotectant #an1sAUSA®N
UngelinudiosaneiugiaennIuUugLds

N15NAR0IN 2 NM3ANYIYHALALSEAUAMUTNTUYBIENST antioxidant NilKAsBAMAN
%’ d,‘, 121’ = v 6 a [
UT AT BN TUGIMAD NI UULTLT

logyinsusedliuaun NG eIINgRNTINISAG LT, SRIINTUTIN, BNTINTHALRAR,

s o a a a aaa aa

Auanysalveseylasioy, meihauveddulaeeuase wazdszdnsamlunisanujiserdtn
Woseandmtuannni1sinseauues malondialdehyde (MDA) #2835015 thiobarbituric acid

reactive substances (TBARS) lusiagdlaeiitunauuasisn1sany el

3.1 aMsAn
3.1.1 M3IAUNYD
lunisAnwaseildnaiuglanulasasWuginiowmauny anWisuuningids

waluladiasuns 91guseana 7 Wewduly 91uiu 60 M1 lagasiauntoduansiay 2 A53 N3350

q
=

96’ dy al Ve & v 1 U 1 1 yd‘ A 1 v v LY} 1 Y o
UnTeaLdilsn 2 au A augulnaznsedunelnlinedumalieendimi ilfegaundaves
Augy Jovilezdunlivi 2 Tuniudmiu ngldiluesilinanegseninmaes udildile
A v =3 YR | = ' Y & v o P L o
dnthamilaguudanalaun q anleulnruunivdaaylaumig nntuldiiwiliouas gty
1% 1 @ a" I aaa qy % v [ [ 1 <
n3eAupg 1¥TIATINlALN lnvsuanslfAsenseanmedu nieududueislzme (Uil

aougUaneunandueanu1aIngniig) Feederzdinaniduiiiuiieuazdnlige ausadnau

1 [
v a o A

nilelinusfiazornsesiuiideiinaoonuduandunini 3.1 domssrds deudatde
wionhAuareInUI AR N duvEotarenn warldnseauiivgdu edestunis
vudounni uazgannse Fuhidefivuminmafuinveededldvuidionnndsingn wavay
yhmsdspdusanmandeuiivesiioaivemelifiudesmetudivdesnamiduned lay
ihideftasthinnuduasdesddnmniaeieuiivesiaesd 75% sull andutnindeiiinlsn

nauswiunaulUAnwmaly
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A 7 y
A9 3.1 n153aULaeln

3.1.2 MsUsziiunnwiLge

1) NM5UTSHUANWUSNINIEATNVIIUNYD AISELAANUNNIENRINNNITIA

(% (%
o A

Unde lnegd anuidudy wardadeuu Wy g915e Jaaniy uavveadedu  laedndeiaviinn
AnwwesUnmndsluleu (@315 warlaane)
2) Msmanuutuvasie (ImIusgddeviladliaggns) nsnanududy
v ¥ P TUNUR A UL AP Y SRV 2 SN S A .
o emlalagvinnsdenideanmeinaulugnsdiuitedetnaumifiu 1: 1,500 il
YugvinsgaiwemslinsEaeivduldeduiunRnNiy pipettes tips 1NTUINNISTU
J1uuedd nglddlandmiuiudinlaiia (heamacytometer counting chamber, 17 3.2 n)

MelAindes compound microscope (40X) HUTMIUBATINYUUU-AN 119 4 131 UastInTanans

T 5 Y83 (M0 3.2 9) uaianAnanAteasTwIuegIntulade 1 ladans Al

uUILeg/Aadans = ([Fwinegdmiulans 5 usiay/s) x 25 x dilution rate x 10°
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i 3.2 dlasdwmsuiudialaiin (heamacytometer counting chamber; n) USIa
Miuduauegdng 5 Ul (1, 2, 3, 4 uag 5; )

fian: http://www fisheries.go.th/cf-chan/plankton/hema/40-1-clear-400.jpg

3) AnwdnsnsiAdouvesagd

Y =

mMsRnSaTIMseAeuTivetegdiisnsinw 2 35 fo

Wi 1 JuiBnsAnundnnaedeuiivesiesdfldluneauudeuitihide
uin1sdnen dldlaenisueaiunde 1 vea (5 lulasans) asvudlad wagnentiide 1
lulasans nniuldlifuiudeiindenusiuvidodiondnes wdunamsndouiingld
nde compound microscope (10X) Inglviinausinisindouiivesedd faulasan Guest (1973)
faseazBeelunaed 3.1 Tasthidefivstundnvmafvinumiidelniudesnetugivies
mannuUudssfedinisndeuiinnnnin 75% tuly

M19199 3.1 NENNAEINISFLNATRIINTATUTIVEIRER

nanLneual ATUUY  N1siAReuT (%)
peAvnALAAouT 4 100
ogddulunjindoud (3/4) 3 75
ogauNFLARBuT (2/4) 2 50
oeddulng/liedoud Hifeadndesiiadoud (1/4) 1 25
ogdlaifinsiedeud 0 0

anwUa’sann: Guest (1973)
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aa

37 2 1HuiBnsAnudnsnsiedeuiivesneadnliluriesujiinng lagld
A3 09 Computer Assisted Semen Analysis (CASA) §1 version 10 HTM-VOS (Hamilton Thome
Biosciences, Beverly, MA, USA) dwfulsziiusmsnisindoud uazdnunznsindeuiivesinesd
WUURN 9 Flnen1sun g eutudanidoasdnadeeans extender isnnsdeans 1 15
(Frozen semen: Extender) azl% micropipette ANFIDE1Y 5 lulasdns Ianasuu Dual Slide
Sperm Analysis ‘ﬁ@ An 28 Cover Glass (Hamilton Thome Biosciences, Beverly, MA, USA) ‘1'71|’N\‘1
9E UL stage YouAaDs VOS MnuEeu stage WrlUluedes VOS wazsinnsiaszst Tnefinns
S wiueen Analysis setup fanandlumsned 3.2

AN5197 3.2 A1 Analysis setup

A1 Analysis setup

Temperature (°C) 37.0
Apply sort 0
Frames Acquired 30
Frames rate (Hz) 60
Minimum contrast 25
Minimum Cell Size (pixels) a4
Minimum Static Contrast 15
Straightness (STR) Threshold (%) 80
VAP Cutoff (um/sec) 5
Prog. Min VAP (um/sec) 20
VSL Cutoff (um/sec) 20
Cell Size (pixels) a
Cell Intensity 50
Static Head Size 0.72-8.82
Static Head Intensity 0.14-1.84
Static Elongation 0-47
Slow Cell Motile Yes
Magnification 1.92
Video Frequency 60
Bright Field No
Chamber depth (um) 20

Field Selection Mode Auto
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AAda

4) AnwndnsIN1ATIN

MsAnwIERsINTHTIRmAiANTSgeudne Eosin wag Nigrosin lnadiignis
wiaenAdeuuasdumeunsAnusel

Wnsnseuddon

%3 Eosin B 1 n¥u, Nigrosin 5 n¥4 wag Sodium citrate dehydrate 1.5 n¥u 1d
Tudnined wasiiutinndy 100 Jadans Inglianudouvarwseuans wswansagliazans e
msazangiufnailunses auliingneuwiony whadeuiilaiuliluviedulneiud
gaumniivias

BmsanesasnsiTiadivunaudil

“yead Eosin-Nigrosin asuundualad 1 nea 6 lulasans) udmeninde
feg19d1e o ddeudszana 1 lulasans

dudeaunhdetuadenldidiu amddudiualass nuiunianaedidely
nszteUn  Tnenaeifiesndaien

- Yuwsiualadil smear wé Asliuidugamaiivies

- emingmiduasuuisiualad 1 vien wiDafe cover slide vrludoagnield
Nasd compound microscope AMasuee 100 L

- tudnnumadiudunasfnelasnsduiiu 5 U3 9 ay 20 iwad lnefiwad
sulurelidnuardvilifieddon dudmessinddoundudvununmzediindy duandunm

3.3

a A

~] aaa o N a a A vy oA v
AINN 3.3 @q%ﬂﬂnmuaﬂ@mgﬁmqj LLagaqf\]mqﬂﬁlgmﬂﬁG{ﬁJWﬁLL@Q‘Vﬁ@aﬂJ’NL‘UN Loyl

Aaud Eosin - Nigrosin (nel@ndas compound microscope Aaswee 100 17)
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5) msUszliuanuauysalvaseslasion uasnsvinnuvaslulnaaunse
- n1sUszluAuanysaiveterlaslanlaned fluorescein isothiocyanate
conjugated peanut agglutinin (FITC-PNA) 32317U propidium iodide (PI) lnevinn1sazans i

Tudndugaumngll 2-5 sswaded uiu 5 wiil gadied1sindeusung 250 lulasans wud

a

FITC-PNA Usunas 5 lulasdns unluifinfoumniiioduu 5 w1l wasusds propidium iodide

9 Y

a 4

(P) Y113 5 lailasdns nduvhmsdssdiuanuauy soiveseslaslum Tagld Flow cytometer
(FACSC alibur; Becton Dickinson, San Jose, CA, USA) (AnuiUadan Partyka et al., 2010)

- msUsgdiumsihauvedlulaaeuwdslnenisdond Rhodamine 123 sauiu
propidium iodide (PI) ImaﬁwmiazmaﬁnL%aiuﬁﬂLﬁuqmmgﬁ 2-5 pIFLIATEE WL 5 U1T ga
Fregnsindousines 250 Tulasans 1Bud Rhodamine 123 Ysunas 10 llnsans vuluiidied
gaunfiviasunu 10 Wil videuu Wi Pl U3anas 2 lulasns anduinisussdumsyieures
lulnrauinse taald Flow cytometer (FACSCalibur; Becton Dickinson, San Jose, CA, USA)
(AALUasaIn Partyka et al., 2010)

6) Mmsusziiuszaunisiinalawadoandndu Tneusafivainusunan

maloaldehyde (MDA) finTu #2853 Thiobarbituric acid reactive substant (TBARS)
Unigeurud s asvisamuiuwinnisazany (thawed) luti 5 ssreaidoa

Funan 5 wit amtwihmsiaanevasautuds udrmindeadlumesn Eppendorf WISEUOET
Wldaududu 250 &1ush wdsanduinludumiesdaeedes centrifuge A2M157 1,800g
$1u 2 s adsay 3 undl Wevinsgeannzegininnnzneuy Dniurhnsiy ferrous sulfate
U311m3 250 lulns8ns uaz sodium ascrobate U310 250 Talasdns wazuidegraluvud
QNN 37 aeriwalya Wunan 1 92lua leasunaniinisidu 15% Trichloroacetic acid
US11ms 1,000 lulasans way 0.375% Thiobarbituric acid Usums 1,000 lalasdns waziluuy
ﬁqmmﬁ 90 peAwaLdea Lual 10 w1 ﬁ]’]ﬂ‘ljjuﬁﬂ‘lqﬂﬁﬁ@ﬂﬂ’]ﬁ’]ﬂ’]i{juLM%EN@I’JEJL?]‘%EN
centrifuge Wiathnznausen ﬁqmmﬁ 4 parnwaliea mnuiEa 5,000¢ Wunan 10 ud 91ntu

Wl TnAn1sgandukasiamenInau 532 nm auisves Partyka et al. (2007)

7) NMSANYITATINTHENRR
nsfnwnsInsranAnlunsfiusnud e lniudosaneudmd esmenin

128 & = aAad = o &
wuukEkadunsAnen lunmauIniIsn1sAnwIal
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Tdusilaaneug Isa Brown anvsuuvinedemaluladgsuns engsening 7
o B9 18 $1uu 170 #2 Seasvhmawauiien 2 aSa 2 Fuw/efe) w1 40 Tasviimsazane
1l (thawed) lutiBugamnd 2-5 ssmieaiToa wiu 5 it dunseslsiuiudwinameion e
ihideadluvaonuiideiiavomuasusogluinfugumgl 2-5 ssmwaidea induldlesedussy
hideuSinms 04 adans donddesraendnyszann 4 wuBes wazazduvhnmadtuliniends
MnmsHaien 1 Judeleadusvezng 1 dUaw lsazvihnafulinniuluiaseuasiily
ditnnn 9 1 @i gamgdl 38 samwaldea FaanaldaznaBeain 45 s wazlinsndy
lann 9 1 43l Pndusseaeunsuauielaenisdedlafienniln 10 Su wdnhdwauliinauda

mﬁﬂuamﬁmé’m’lmimaua@mﬂqm 191l
dnsINSHANFR = (Fulufinauis/anuiulagiiin) x 100

3.2 mﬁmaaaﬁ 1 A15ANWINAVDLEIS extender LAZENS cryoprotectant fansAuSnEn
dndeldnuiissmewugiviawnarnuuntuds
fvuneuNINAADIRE

1. ¥N13W3ENaNT extender 8 gns oA modified extender fifiAreealuarand
FEAUMIL 9 (300, 350 wag 400 mOsm kg?), Lake's diluent, BPSE, IGGKP, EK ag Scharmm
mudauUsznaURuanslumsadt 3.3 ¥insiaan pH feinies pH meter uayIndeedluaan
FELA33 osmometer 189813 extender 11an3 extender iwSealIldvanudUan Wainidu
Snwliludduaamgl 4-5 eswmnwadea

2. Weuans cryoprotectant 3 ¥iia léwA DMF, DMA wag DMSO fisesuaandudu
6% Lngldans extender Mweulilude 1 Wusdwiavats waziians cryoprotectant fiwSeuly
TdvnuiUasainfusnwlilugiugamall 4-5 sarmwades

3. tideandifidarnsedoudl 75% uluinForsiaeas extender fiflgumad
25 psrnwaidea Mwseulilude 1 ludnsdruindednsoans extender wiriu 1: 2 (diluted
milt) waslidniulasmandunaenlunogian 4 andurhmsangamgiindeain 25 o
waiua luilgamgil 5 ssmiwaidea 1HnaUszanm 1 92l

4. y§snniuRuans cryoprotectant Wiagiin (DMF, DMA tag DMSO) fiszduany

ity 6% Tnglddmaau 1: 3 (cryodiluent: diluted milt) Fauwun1TVIaABILERSTUANS1ST 3.4-3.6
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M13199 3.3 drudsznauniuail (/50 ml) ¥89ans extender MW WBlANUIBIETUGIMADIMN9YIT

Dilutent (g/50 ml)

Composition
MOE 300 MOE 350 MOE 400 Lake's diluent BPSE IGGKP EK Schramm

Magnesium acetate 0.0400 0.0400 0.0400 0.0584 0.0170 - - 0.0350
Sodium acetate - - - - 0.2150 - - -
Potassium citrate 0.2000 0.2000 0.2000 - 0.0340  0.0700  0.0741 -
Sodium glutamate 1.0000 1.0000 1.0000 1.0622 0.4884  0.7000  0.7000 1.4250

Dipotassium hydrogen

- - - - 0.8320  0.4900 - -
phosphate
Potassium dihydrogen

- - - - 0.0326 - -
phosphate
Fructose 0.0988 0.5324 1.0784 0.4000 - - 0.1000 -
TES (N-Tris (hydroxy methyl)
methyl-2-aminoethanesulfonic 1.0000 1.0000 1.0000 - 0.0976 - - -

acid

na8wmn: Modified extender (MOE) #1178 mOsm kg™
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M19197 3.3 duusenaumaall (¢/50 ml) ¥a9a1s extender M TRNU NIl ANULTTBINERUGMEDIMNYT (0)

Dilutent (¢/50 ml)

Composition Lake's
MOE 300 MOE 350 MOE 400 BPSE IGGKP EK Schramm
diluent
Potassium acetate - - - 0.2960 - - - 0.2500
Polyvinylpyroridone (PVP) - - - 0.1500 - - 0.0500 -
Glucose - - - - 0.2500 0.4500 0.3500 0.2500

Sodium dihydrogen
- - - - - 0.1050 0.1050 -

phosphate
Inositol - - - - - 0.4500 0.3500 0.1250
Protamine sulfate - - - - - - 0.0100 -
Anhydrous sodium hydrogen

- - - - - - 0.4900 -
phosphate
Osmolarity (mOsmol/kg) 303+1.73 353+2.00 404+1.73 370+0.67 394+0.67 369+0.33 414+0.67 415+0.33
pH 7.44+0.02  7.45+0.01  7.42+0.03 7.04+0.01 7.65+0.03 7.25+0.01 7.26+0.02 6.96+0.01

naewn: Modified extender (MOE) #1438 mOsm kg™
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v o
add

A199% 3.4 UNUNTVIABDINISANYIAS extender 8 ¥llA (@13 modified extender NiA1oo&ElUANERTISZAUANN 9 (300, 350 Wag 400 mOsm kg?), Lake’s

v
o IS

diluent, BPSE, IGGKP, EK ay Schramm) $2u/un15l4 DMF fisssuanuidudu 6% Wuans cryoprotectant Aon1stiusnw1Id e ln

MLl 1a e WUFNF0INIVIMUULTLTS TA8INUALNITNAADIMUY CRD

_ ANIING snInsiARaul BNIINTG AUENYTAIVEY  N1YINUYBY NSNS
nqun’]s 813 a a ¥ v aaa = a
LARBUNTIU TUdaniin 1990 azlaslay lulnAauLnse NEAURAR
NRaoy extender
(%) (%) (%) (%) (%) (%)
modified extender
1
300 mOsm kg™
modified extender
2
350 mOsm kg™
modified extender
3
400 mOsm kg™
4 Lake’ diluent
5 BPSE
6 IGGKP
7 EK
8 Scharmm
YYD aEn
9

(NquAIUAL)




A15199 3.5 LEUNSYINERINTSANWIENS extender 8 ¥t (@15 modified extender NiAooaElUA1AAN

v o
add
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FEAUAN 9 (300, 350 Waz 400 mOsm kg), Lake’s

diluent, BPSE, IGGKP, EK way Schrarmm) 32uiun15ld DMA fisgsumnandudu 6% 1Juans cryoprotectant fon15tAUSABIUT 0 LA

MLl 1a e WUFNF0INIVIMUULTLTS TA8INUALNITNAADIMUY CRD

_ 903113 sasmsedeudl  snsns ANENYTAIYRY  N1TVINIUYRY  BRTINNT
nqun’]s g3 P2 a ¥ ] Aaa = a
LAABUNTIU TUdrantin {99 azlaslay lulnpouLasy  wWaufa
NRaY extender
(%) (%) (%) (%) (%) (%)

1 modified extender 300 mOsm kg™

2 modified extender 350 mOsm kg™

3 modified extender 400 mOsm kg

a Lake’ diluent

5 BPSE

6 IGGKP

7 EK

8 Scharmm

YLYDER
9

(nquAIUAL)
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Yo
add U 1

A19197 3.6 UNUNTTVIABBINITANYIAS extender 8 ¥llA (@13 modified extender NiA1ooalUANERTISZAUANN 9 (300, 350 Wag 400 mOsm kg?), Lake’s
diluent, BPSE, IGGKP, EK waz Schramm) S2u/un151d DMSO fisgsuninandudu 6% Huans cryoprotectant fon1siAusnw1ugeln

MLl 1a e WUFNF0INIVIMUULTLTS TA8INUALNITNAADIMUY CRD

3MTINNT  FATINMSIARRUN  BATINIT  ANNANYIAIYRY  N1TYVINNIUYRY  BRTINNT

NAUNTS a3 D
) LARDUN Tudnandi Rl azlaslay lularaunses  waudn
NAADY extender
324 (%) (%) (%) (%) (%) (%)

1 modified extender 300 mOsm kg™

2 modified extender 350 mOsm kg™

3 modified extender 400 mOsm kg™

a4 Lake” diluent

5 BPSE

6 IGGKP

7 EK

8 Scharmm

13’%%‘@3@

(NGUAIUAL)
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fumaunaznszuaumafivinunindelifiudiosewugvionneuuuntuddieizss
lolulasauwan Tsi
1. 1% micropipette @mﬁ’n%@ﬂ%‘mm 490 lulasans Tavanauauds (French straw
1A 500 lulAsans) udrUanasaududlagldugn polyvinyl alcohol (PVA) Fandaan
N1TLAUANT cryoprotectant sri3ufuatauinisvmasaiiieansaslunsy unseiiang
agwillelulasiauwme Tngldanussann 15 uii
2. muwseugunsaldslelulasiaumna vilalagnisussalulasiaumaigs 8
wuiwns aslunaoaliuruin 28 x 38 x 29 WUMLAT INTULINEUNTI19mTe
Tulnsiaumaniiszdu 11 wufiwns 1 straws MsasuuRzinsauazduna Taglddasinisan
gumgiifiszdumilelolulnsiauman 11 iwufluns (12 ui) wazfisssumielelulpsiauman
3 WwuRiues (5 W) Mnduguaszunssiifdesnaideuiudsadululnsaumm (196 osa
waldua) uaziiusegvadudufuinge (196 ssaeaidea) (iung uasgfiu, 2550) e
Audnwinde warsenismeaoumdnsninadouiisig Snsnisiedeudiludreni e

auysalvesezlasiay nsvhauveslulareuass wasdnsnisnaufnvoniidoutudnaly

N5AATIRVIdaYaN1eEDA

ﬂ'aum'ﬁLﬂi’wﬁsﬁa;ﬂawwaﬁaﬁﬁagaé’mwmim?ﬂlaw‘/ﬂiﬂu, Snmsndeuiiludranii,
903NN, Awanysalveseslasiay, Msvinauvedlulnneuwie wasdnsnisnauialy
Transformed lagld35 Arcsine Transformation mmi’u"ﬁLﬂi’wﬁﬁ’lmmwiﬂﬁ’;u (ANOVA) anyl
LANUNNSVIAABILUU CRD Was RS s/ umnaeA a8 sem V3 naundae3s Duncan’s new

multiple rang test fisgdupndasiu 95% Ineldlusunsu SPSS Version 10

3.3 nManeaadil 2 Anwvdauazsiuanuiduduvesans antioxidant Mvunzaudanuan
indauszdnmmananialulifuiosnewuguiosnanifiiumafuinnuuunduds

1. M31A33ENT extender WazaNs cryoprotectant filiinadnsn saanfngafigaann
nsnnaesdl 1 14U EK uag 6%DMF uazyinisiasuuinvedas antioxidant szfuany
adusing 9 il

[y

- Apnfiud Aisyduanudiudu 1.16, 2.32 uay 3.48 mM (lugU water soluble)
- Cysteine fiszdupnuidudu 0.5, 1.0 uaz 5.0 mM

- Glutathione fiszduauidiadia 0.025, 0.05 way 0.1 mM
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Inen5U1@75 antioxidant uiagatn NszAUANLITLTURATY ¢ NaNasluas extender
(EK) antiuldvinnilahbiadnnusnunliludidugangl 4-5 esmnwalded lnonsvaaestiaz
finguatuAu Aa extender NLTNT51E3Y antioxidant WazULTodn AILNUNISVIAGDILAAILY

‘NI 5 U o ‘NI a

13799 3.7 UABUNITNAABIAILAASIUUHLAN 3.4 117 straw Wazateigamil 2-5 99
walded (5 w1 WeriIn1sUsEiusnsIN1SAAUNTIN DRIINISARDUN UYL BRSNS
Tin dnsnsuaLRavesd LTl uaz Uszansnmlunisanufisenatalesoandinduain
N15IATEAUVRY malondialdehyde (MDA)

[ v 6

Andanlafulisaiugiviosnuimnidnvugasmuaeiugiaauysaliugauysol

g 5 Ay L a4 oo o
Lﬂ‘U‘LﬂLGUE]VLﬂWULlI’GNWUSqma’EN‘VINGU’TJ HASATIVAUNTN

ATIINILATOUTIVEIRAT

'

v BMIINTSLARBUMAL 75% U1 pooled IuAY
BMNIINSLARDUN v
o8nin 75% 1I9IUNTIMITES extender NANTLESUETT antioxidant
. NANUTRAUENT cryoprotectant
AR

y

equilibration time 1Juvian 15 wil wiaugadetslaly straws wazla straws

A 4

U359 bUlnsRumaIEs 8 wuRwng adlunaadiuuing 28 x 38 x 29 Lwufung

11 straws 19AIUUALLNSY Lazdnseunsenauilalulalauman 11 wufiues (12 W7) uae 3 WwuAwAS (5 U9)

A 4

° ~ a =~ Ny A o a o 41' ~ ) o dl
UN straw asaNgnNY UL 2-5 parwaed (5 ) IeNINTUTEUDATINTPRADUNT I, amﬁmimaauﬂﬂ
aaa L

Frauwth, 809115880, SrnsnanRnveniideutuds war Usrdvsnmlunsanujisedlalesoandinduain

NTINTEAUYDY malondialdehyde (MDA)

AWl 3.4 nszvaumanudnei@elniiudesiudanewdewnminiinisiaiuans antioxidant adlu

a3 extender NoUNENITUIMTNUS U INTOUTRTS
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M13199 3.7 UHUNITNARBINTITANYINAVEIEANT antioxidant 3 ¥l 3 seAuALIINTY InnTud
(1.16, 2.32 wag 3.48 mM) Cysteine (0.5, 1.0 kag 5.0 mM) wag Glutathione (0.025,
0.05 war 0.1 mM) sieRaun eIl ennusnwwuuktudslulniudiosiudivios

WNVIAINUHUNTNAGBILUU CRD

s
. FEAU NN .
nau N9 4 4 90TMS BTN USuna
A p waaun -
N3 antioxidant o v LAaDU o o UYIN HAUAN MDA
Wwudy Tudnantin
NARDY N3 (%) (%)  (nmolml)
(mM) (%)
(%)

1.16

—_

I9NTUD 2.32
3.48
0.5
Cysteine 1.0
5.0
0.025
Glutathione 0.05

O 00 N O 0 AWLWN

0.1

v X L & v oA
UILBD LLSULLGUQVLN LA

—
o

antioxidant (ﬂ?jumuﬂu)

11 Wean (NguAIUAL)

nsAAsIzvidayanieain

v Y d'

ﬂ'aumﬁmezﬁ%’a;ﬂamaaaaﬁwagaamﬂmimaauﬁi’m, Sasmsindeudiludran,
Sas1n5iiTin, Snimananfin uaruszavsamlunsanufAzealaofeandinduainnisia
5%AUV9 malondialdehyde (MDA) lU Transformed lagl438 Arcsine Transformation ﬂ]’mﬂy’u
ATIZRAPTIILUSUTIY (ANOVA) MaIRUNITVIAAEIMUY CRD WA AT IZRALUANA 1A Laae
FEWINNIMUUAGI8TE Duncan’s new multiple rang test AiszfuAudaiu 95% Tasld

TUsHNSU SPSS Version 10
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NANISANEN

4.1 Nava4ET extender kagd1 cryoprotectant GiaqmﬂﬂwﬁﬂL%aLLazé'mﬂm‘mﬁaJaﬂiu
Innwdiosanenugnao winauIiIuN AU BIUULYRD
NNSANYINAVDIENT extender Wageans cryoprotectant Nilkanenisinusnuninieln

fuflosaeiugindoamnsunuwuuududs lneuuadu 3 nquaisveassgasnuyinvesais

A L Y v

cryoprotectant (DMF, DMA lag DMSO) N5¢AUAMILILAUUE 6% FIUAUANT extender 8 ¥ila (a15
modified extender fifiAeaaluanannszsumig % 300, 350, 400 mOsm kg, Lake’s diluent,
BPSE, IGGKP, EK waiz Schramm) lagld3snsangaumgiiuuudslolulasiaumad uagUssiiiu
@mﬂWWSUE)\‘i‘J’]L%J@LLﬁdLL%Qﬁ]"lﬂﬁﬁﬁﬂ’]iLﬂg@uﬁ, 9n31NTATIN, BNTINTHANRRA, AUANYTA]
vy 1lAslann1ud fluorescein isothiocyanate conjugated peanut agglutinin (FITC-PNA)
37uAU propidium iodide (PI) wazn1svinsuveslulnasuinse f1ed Rhodamine 123 sauivy
propidium iodide (PI)

1314 DMF Wuans cryoprotectant wuin wield 6% DMF $auifu EK Wishsnsnaufin
g9an Wiy 42.37+1.45% (46% vosiidoan) FsaonadostiunansUsziiumaysaivetes

laslounuegititinuwazeslaslonauysal (PFPNAY) (51.00+3.21%) wagn1svinnuvedkilnsnou

a

wieauysal (PHR123+) (52.00+3.79%) gefigailowfiuiuvimauddu 4 (P<0.01) wazileld EK

Y

(%
a

modified extender fiilAneoaluananfiszdiu 350 way 400 mOsm kg, BPSE, IGGKP way
Schramm Tasnsnisedeudisay waesasnswaeuiludamildunndneiy (P>0.05) deld
modified extender idiAoaalua dRRnI¥HU 350 mOsm kg'!, EK Wag Schramm w1 g
§n9nsTiTingendwidnandau 9 (P<0.05) fuandlumsail 4.1 uas 4.2

1514 DMA \Juans cryoprotectant wui wield 6% DMA 2wy Lake’s diluent Tina
SasmsuauAnuinty 11.76:5.88% (10% veenidoan) laiupnansiusegeditudAgynneaiia
(P>0.05) usiileld modified extender fifiAeaaluandnisyiiu 350 mOsm kg WUSAIINS
WA LTSN (40.33£2.33%), Sns1n1siadeuiiludnanti (21.33:1.76%) wazdnsnn1sidia
(42.00+2.31%) gaaaiiloiSouifiouiuviniamddu o uinvegdiidinuazeslnslewauysal (P
PNA-) Liled 3% waznuaadiidinwiozlaslaugnyitate (PI-PNA+) 1n8a 52% anupiueauysel
geamsianulilnsaewne (PLR123+) Wied 8% Rauandlunsed 4.3 uay 4.4

msld DMSO uans cryoprotectant wuidn wield 6% DMSO $2uiU BPSE WURaSHT1

AMSHANRAYINAU 2.08+2.08% (1% VaIUL0ER) FIWDRIINISHANAAULANAI9IINTINUUA DY

a

q A lunsAnw (P>0.05) wiidleld modified extender fiflAneealuandnfiszsiu 350 mOsm kg
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L Signsnsieaoudisi (53.33+4.33%), sasnsaaeudilui1avti (17.00+1.73%) Lagsnsinig
{1%3n (52.00+1.73%) gaagaidloiSeuliivuiuviinensddy 9 (P<0.05) uwinuilegdfivisuaz oy
laslawauysal (P-PNAY) Wige 3% wazilogdidinudeaslasiuugnyinane (P-PNA+) 11N 46%
wagnumanysaiveshawlulaseeuaiy (PFR123+) Wins 10% fauandlumsneil 4.5 uay 4.6

M13199 4.1 NaUeeaNs Extender 8 ¥lin 391U 6% DMF sopaun U daugudalanuio

v ¢ P A2 o [
NWUTLUGDINWUTITINUTNWILUULYLUY (Mean+SE)

. 9AIINTT . Y .
2RINNIT - o 2MINN1FAU BNINNTITINEGU
i 4 wasunly . -
#13 extender LARDUNTIU v v YINTON fn

VNKUUI
(%) (%) (%)
(%)

1.75+1.75¢

MOE 300 29.67+1.86 12.67+1.45°  26.00+2.08¢
(0.64)
2.38+2.38¢

MOE 350 46.67+2.85° 22.33+2.40°  50.00+1.73°
(0.88)
5.38+0.26%

MOE 400 37.00+2.65 22.67+0.88°  37.67+1.45°
(5.81)
8.77+4.64<

Lake's diluent 26.00+2.894 12.00+1.15°  24.00+1.53¢
(6.42)
18.29+2.11°¢

BPSE 36.33%+2.60° 22.33+1.86°  38.00+2.08°
(19.65)
14.52+1.73¢

IGGKP 44.67+5.49° 16.33+3.18°  36.00+2.65°
(15.58)
42.37+1.45°

EK 43.67+2.33° 21.67+0.67°  51.00+0.58°
(45.75)
20.26+2.66°

Schramm 46.00+3.06° 22.00+3.06°  46.67+2.40°
(21.74)
v ¥ 89.03+4.442

Control (UNLyean) 93.33+2.032 38.33+2.85° 92.33+1.452
(100.00)

naewme: Modified extender (MOE) %138 mOsm kg™

'
v @ P

FONEINANNUTULARD AU ULANIAINULANF1IDE1 951

o % ¢ & < T &
W']LﬁGUIU'NLaU A9 LUBILYUAVDIULYDER

Ly

ydRYN19ana (P<0.05)
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M137197 4.2 NaUesans extender 8 win SV 6% DMF siapuauysalvateslasivunasn1sinnuvedlilapaunievesindoududdlniuiioniu

= A& o [
LAABIR NV UINWILUULLBLUS (Mean+SE)

1

s

b}

]

Acrosome integrity(%) Mitochondrial activity (%)

Mitochondria Dead Sperm

extender LIA LRA DIA DRA

functional (PI4+R123+)

(PI-PNA-) (PI-PNA+) (PI+PNA-) (PI+PNA+)

(PI-R123+)
MOE 300 1.33+0.88¢ 24.67+0.88 20.00+0.58*  54.00+1.00° 12.67+1.20¢F  37.33+1.20%
MOE 350 5.67+1.76d° 43.33+3 5% 15.00+1.73%  36.00+3.61° 13.00+2.00¢"  37.00+2.00%°
MOE 400 6.67+2.739 42.33+0.33° 13.67+2.19°  37.33+1.86" 7.67+1.45 42.33%+1.45
Lake's diluent 13.33+2.33% 31.00+2.08 19.00+1.73*  40.00+0.57°°  15.33+1.86° 34.67+1.86°
BPSE 6.00+2.08% 26.00+3.06% 29.00+0.58%  39.00+1.52°°  18.67+1.20° 31.33+1.20°
IGGKP 14.00+2.08¢ 40.33+3.38%° 23.00+£3.00®*  22.67+3.84¢ 31.33+1.209 18.67+1.20°
EK 51.00+3.21° 15.33+2.334 20.67+1.20°*¢  3.00+0.58¢ 52.00+3.79° 5.33+1.45%
Schramm 23.67+1.86° 17.33+3.38¢ 12.67+3.48%9  46.33%+3.52%  40.33+0.88° 9.67+0.88¢
Control (1i%an) 91.33+0.88° 3.00+1.53° 4.67+1.459 1.67+0.33¢ 90.33+1.45° 3.67+0.67¢

o v

nuewme): Fonusiseiuluwsiazaotulianiauwansgag1eile

dAgneana (P<0.01)

LIA; Live with intact acrosome LRA; Live with ruptured acrosome, DIA; Dead with intact acrosome DRA; Dead with ruptured
acrosome FITC-PNA,; fluorescein isothiocyanate conjugated peanut agglutinin R123; Rhodamine 123 PI; propidium iodide ; Modified

extender (MOE) %1128 mOsm kg
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M15197 4.3 Ha09A1T Extender 8 wla 39UV 6% DMA siopaun nunTaududslinuiia

v 6 A A& o [
WUTLADINNYNMIVLNUINY L UULILTI (Mean=SE)

ANTINIS DNITINIS ANIIN5A ANIINIS
#15 extender \aauiisIy aauiily FIInsan WNEAURH
(%) D199 (%) (%) (%)
5.83+3.63°

MOE 300 25.33+3.28°  12.00+2.08%  24.00+2.31%
(4.44)
0.00+0.00°

MOE 350 40.3%+2.33°  21.33+1.76°  42.00+2.31°
(0.00)
0.00+0.00°

MOE 400 31.00+1.00°  17.33+1.20°°  26.00+2.08°
(0.00)
11.76+5.88°

Lake's diluent 31.33+2.73¢  14.33+1.339  32.33+1.45°
(9.55)
6.30+3.87°

BPSE 14.67+1.459  8.67+0.67¢ 10.67+0.67"
(4.82)
5.26+5.26°

IGGKP 3.67+1.45° 0.00+0.008 8.33+0.88"
(2.17)
6.67+4.41°

EK 14.67+2.039  4.33+0.33 19.00+2.00¢
(5.00)
5.88+5.88°

Schramm 31.67+0.67°  8.67+1.45°  29.67+1.45“
(2.44)
v ¥ 82.22+4.412

Control (ULapan) 93.33+2.03%  38.33+2.85°  92.33+1.45°
(100.00)

nuewe: fonusiaiuluwsasaotulianinuuand e 1eiited Ay veaia (P<0.05)

fmiaalunadu Ao wWeosiudvewintiean Modified extender (MOE) g mOsm kg



A157197 4.4 NaUaIEns extender 8 ¥l 31U 6% DMA seauanysaiveseslasluuuaznsvinuvesiulnrawnievesindeutuddlniuiioniug

= A& o [
LAABIR NV UINWILUULLBLUS (Mean+SE)
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s

]

Acrosome integrity (%)

Mitochondrial activity (%)

Mitochondria Dead Sperm
extender LIA LRA DIA DRA
functional (PI4+R123+)
(PI-PNA-) (PI-PNA+) (PI+PNA-) (PI+PNA+)
(PI-R123+)
MOE 300 4.00+1.159 32.67+2.91° 15.67+2.60° 55.67+2.3%°  11.33+0.88P 38.67+0.882P<d
MOE 350 2.67+0.88¢ 51.67+2.03° 19.67+0.88¢ 24.33+1.86° 8.00+0.58 42.00+0.58%¢
MOE 400 4.33%+0.67¢ 38.33+2.40° 14.00+2.31°¢ 50.00+1.00%° 5.33%+0.33¢ 44.67+0.332
Lake's diluent 11.33+0.88°¢ 34.00+1.53° 25.67+2.33%% 32.3%+1.67° 17.33+1.45° 32.67+1.459
BPSE 5.33+1.454 34.00+2.52° 30.67+0.882 30.00+1.73¢ 11.67+1.86° 38.33+1.86°
IGGKP 12.00+1.15 49.33+1.45° 25.00+1.00%° 13.67+1.761 7.00+1.53¢ 43.00+1.53%
EK 5.33+1.459 14.33+0.88¢ 22.00+1.73"¢ 58.33+2.96° 13.67+0.88 36.33+0.88°
Schramm 17.00+2.00° 22.67+2.40° 16.33+2.73° 44.00+3.21° 15.33+2.73P 34.67+2.739
Control (daan) 91.33+0.88° 3.00+1.53¢ 4.67+1.459 1.67+0.33¢ 90.33+1.45° 3.67+0.67¢

nuewme: fonusiaiuluwsasaefullanIAuwAnAee 1Y

]

Y

aAuneans (P<0.01)

o

LIA; Live with intact acrosome LRA; Live with ruptured acrosome, DIA; Dead with intact acrosome DRA; Dead with ruptured

acrosome FITC-PNA; fluorescein isothiocyanate conjugated peanut agglutinin R123; Rhodamine 123 PI; propidium iodide; Modified

extender (MOE) %1128 mOsm kg™
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M1919% 4.5 nave9aNs Extender 8 wlla 331U 6% DMSO siapain wiaugudsliiiuies

v 6 A A& w [
WUTLADINNYNMIVLNUINYILUULILTS (Mean=SE)

9M51N1S ANIINIS AMIN5A DNIING
aauiisau Wwaauiily 500 WEAURH
#19 extender o o
(%) YNNUN (%) (%)
(%)

0.00+0.00°

28.67+1.204  8.00+1.15° 22.67+1.76°
MOE 300 (0.00)
0.00+0.00°

53.33+4.33°  17.00+1.73° 52.00+1.73°
MOE 350 (0.00)
0.00+0.00°

38.33+2.19°  13.67+0.67°  35.00+2.08°
MOE 400 (0.00)
0.00+0.00°

Lake's diluent 11.67+0.33"  4.00+0.58%  12.00+1.15¢
(0.00)
2.08+2.08°

BPSE 18.00+1.00°  7.33+2.03°  24.00+2.08¢
(0.79)
0.00+0.00°

IGGKP 6.33+1.678 0.33+0.33"  10.00+1.73¢
(0.00)
0.00+0.00°

EK 18.67+1.76°  5.00+1.00  20.33+0.88¢
(0.00)
0.00+0.00°

Schramm 7.33+1.86% 1.67+0.33°  13.67+2.33°
(0.00)
v 88.13+2.66°

Control (UL@9an) 93.33+2.03%  38.33+2.85° 92.33+1.45°
(100.00)

g Monwsisaiululdazaedulianiniuunnseg1aitedfynieada (P<0.05)

miavluladu fe wWesiurvesiiean; Modified extender (MOE) %138 mOsm kg™
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A19799 4.6 NaVDIANT extender 8 ¥iin $IUU 6% DMSO deauanysalveteyinslauuarn1sinuvestlulnaeunssvesgaududilniuilos

[ A A& o [
NWUTLAADINWUNMITINUTAWIL VUYLV (Mean=SE)

Acrosome integrity (%)

Mitochondrial activity (%)

d Mitochondria

Extender LIA LRA DIA DRA Dead Sperm
function

(PI-PNA-) (PI-PNA+) (PI+PNA-) (PI+PNA+) (PI+R123+)

(PI-R123+)

MOE 300 2.33+0.33¢ 27.33+3.53P¢ 29.00+2.00° 41.33+5.49¢ 6.33+1.86% 43.67+1.86°°

MOE 350 3.33+1.20° 45.67+3.48° 24.67+0.88%° 26.33+3.76° 9.67+0.67° 40.33+0.675

MOE 400 2.67+0.33¢ 29.33+3.38° 17.00+1.53¢ 51.00+1.53¢ 6.00+2.08% 44.00+2.08%°

Lake's diluent 1.33+0.33¢ 14.00+1.15% 11.00+0.58¢ 73.67+1.20° 5.33+(0.33 44.67+0.33%°

BPSE 132.00+1.15°  22.00+1.73b 22.00+2.00° 43.00+4.73¢ 14.67+1.86° 35.33+1.86°

IGGKP 1.33+0.33¢ 39.67+2.73° 11.33+1.459 47.67+4.48° 12.33+1.76 37.67+1.76

EK 0.33+0.33¢  17.33+0.88¢ 0.67+0.33¢ 82.00+1.15% 5.33+2.73% 44.67+2.73%

Schramm 1.00+0.58¢ 11.00+1.15¢ 0.33+0.33¢° 87.67+0.33° 3.33+1.76° 46.67+1.76°

Control (1daan) 91.33+0.88° 3.00+1.53 4.67+1.45° 1.67+0.33¢ 90.33+1.45° 3.67+0.67¢

nuewme): onusiaiuluwsasaeiullanIAULANAeE 1Y

]

Y

aAuneans (P<0.01)

LIA; Live with intact acrosome LRA; Live with ruptured acrosome, DIA; Dead with intact acrosome DRA; Dead with ruptured

acrosome FITC-PNA; fluorescein isothiocyanate conjugated peanut agglutinin R123; Rhodamine 123 PI; propidium iodide; Modified

extender (MOE) %128 mOsm kg



36

4.2 wavosriiauazazduanandutuvasans antioxidant fmsnzausaamnmindouas
Sanmanaudaluliiuifiosmewusivissnniidiumafvinwuuuududs
NnMsAnwmavesiinuazseAUAIITNTuTesas antioxidant MivsnzausonunIN
iideuardnniswaufslulafiudesaewusindesmnsniiiiuns ifusnwuuuutuds
Wy Maadniiudnnsefuanuituiulinasasnsnauingaiign WewSsuiiouiuyin
WUABY o uARazuanansegivedfyeadntuindean (P<0.05) uazlinanisiin
U31nauwes MDA sviigauileruTeuiiioufuninuuddu q (P<0.05) sntiunisiaiuinfiud
SERUANMUANTY 2.32 mM deraliensinsiadeudisi, sasinisiedeudiludime wayensn

M3iTIngengallalUSeulisuiuniniuuidy 9 (P<0.05) uanainildanudn msiesu Cysteine

]
a

NszAuaIdNty 5.0 mM gnsInsnaufAnifgaiiies 38% vestndean waylvinanisiin

a o (%

Uuauves MDA geaaindiu 30.35+0.75 nmol/50x10° spz. Baunnsinegaddedfgynig

o

ADANUMINLIUADY 9| NYINTSANYT (P<0.05) Asanslun1s199l 4.7 wag nwi 4.1
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AN5199 4.7 NAYDITLALALTLAUAINULIUTUVDIATS antioxidant SAUAUNNTEY EK+ 6%DMF

! T & & = v ¢ A Ao ® o [
@@QQJﬂ’]WGUEN‘LﬂL?ﬁ@lﬂwuLZJENWUQLﬂaax‘mNG{ﬂ?VliJﬂ'ﬁLﬂUiﬂ‘HWLL‘U‘ULL?JLL?JQ

a3 STAU DNIINIS DNIINIS INTINISA DA INTISNEY
antioxidant A4 aauiisau ey N5 fn
U (%) P19 (%) (%)
(mU) (%)
59.92+2.21°
1.16 53.67+1.85° 27.67+1.45° 44.33+1.20%"
(61.87)
63.02+5.26°
Vitamin E 2.32 68.00+£3.46°  39.33+291°  54.00+2.65°
(65.19)
57.80+1.13°
348  45.67+1.20%" 22.00+1.73°%  41.67+1.45%
(59.66)
42.30+2.66
0.5 49.67+3.48"  26.00+0.33%  48.67+0.88¢
(43.68)
52.53+3.91¢
Cysteine 1.0 50.67+2.33°Y  25.00+1.00°®  53.33+0.88"
(54.05)
36.56+1.93¢
5.0 39.67+1.67°9  18.67+0.67° 43.33+1.76°
(37.72)
42.50+3.82°
0.025 48.67+2.40°% 26.67+0.679 48.67+0.88
(43.82)
40.11+3.12¢
Glutathione 0.05 41.00+1.53%"  18.67+0.33%8  47.00+1.73%
(41.36)
39.58+2.08%
0.1 43.3%+2.85%"  18.33+1.67%  38.00+1.158
(40.84)
Control -
45.35+0.80
(Frozen sperm without  44.33+0.67%"  22.67+1.33%" 47.67+1.20% ( |
46.81
antioxidant )
Control 95.40+2.31°
91.33+0.33%  44.33+1.45%  94.67+0.88°
(Fresh sperm) (100.00)

g Monwsiuandeiululdazroduluaninnuunnseg1aidedfynieada (P<0.05)

o % A ¢z ¢ =1
m?LasUSLU'NLﬁ‘U A9 LWasLguUAvDILNLRRER
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¥HAUAZIZAVUDINS antioxidant

|_{ Vitamin E 1.16 mM

i Vitamin E 2.32 mM

H Vitamin E 3.48 mM

L4 Cyteine 0.5 mM

[ Cyteine 1.0 mM

[ Cyteine 5.0 mM

I Glutathione 0.025 mM

B Glutathione 0.05 mM

M Glutathione 0.1 mM

B Control (frozensemen with out antioxidant)

H Control (Fresh semen)

2T 4.1 NaBITRALAE SEAUANUIUNTUTDIET antioxidant SauAUNSIY EK+6%DMF fausunaunisiia malondialdehyde (MDA) Tutnieln

NudlosiudiiiomauniinsusnuLUULILDS

AR AN WIRANANTULARIAURANA T Lo E il

CY

3]

dfgyn1eana (P<0.05)
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a ¢ v
29130 d3U wasvatauauue

5.1 NAaYa4a1T extender kagd19 cryoprotectant Giaﬂimmwﬁ'll,%aLLazé'mﬂm‘mﬁaJaﬂiu
o smewuginesnaniiunafuinuvuuuududs

MnMsAnETEaveEns extender s 8 wila TiuA @15 modified extender sl
soaluandnsEausng 9 (300, 350 WAz 400 mOsm kg), Lake’s diluent, BPSE, IGGKP, EK way
Schramm $2uAU&E"S cryoprotectant 3 ¥fia tan DMF, DMA, DMSO Asyeuanududy 6%
Ingldisnsangaumgiuuudslelulasiaumen wui leld DMF 1Buens cryoprotectant 3wy
FK Winadnsinsufausgeiian (46%) deaenndesiunanisuszifiumiuanysaivesorlaslan
msviuredilasrewnie, Snsnsadeuil wardnsn1sidin wuin 6% DMF saufu EK T
Wesiduinsusziliudanaingsiign 3331nn1531891u84 Surai and Wishat (1996) 1éiinns
s181ufansfnuvfinuesans cryoprotectant wagnuilaeialunisld DMF uwag DMA Tunns
Huans cryoprotectant tudskaironmn i ndodniUnunniinisld DMso lun1siduans
cryoprotectant wasselifaifadennannArvesusefusealufinvesans extender Iny EK

A v 6

extender dA1@0alaER (414+0.67 mOsm kg) asninunvelnuiiiosaeiugindamaunan

]

=

¥1nsAnen (340.00+0.58 mOsm kg') axifu EK extender Jedninfinuaud@idu hypertonic
solution (hyper-osmotic) Larannaniseneiluafeidenadefunissisauves Surai and
Wishat (1996) Téin1551891u31 dauuszneutedans extender funnsnsiuluwdazvfing
mnuddrytesninAusstuosaluRnvesasarans Tnerusiiuesalufnvesansazatetunasil
Aauan ALy hypertonic solution (hyper-osmotic) wazA9siia1mILTu hyper-osmotic 8¢
Tugasuszang 50-100 mOsm ke laUSsudisuumeedalufinnigly seminal plasma vosdns
Unusiazaneiug uagaINNNIs189Ues Siudzinska and Lukaszewicz (2008) wuin @3 extender
AflaaiantAaidu hyper-osmotic mmzamﬁ’umuﬁu%’ﬂmﬁ%%alﬁmaﬁuﬁ: Green-Legged
Partridge, #1815 Black Minorca, @18Wug White Crested Black Polish waza1eWus Italian
Partridge Ingazdwmalifimalasuutaslaaisvesiegiuuuaslisainitans extender 7iil
AauandRLUU isosmotic waz hypo-osmotic waw Giesen and Sexton (1983) laiin1siauauuein
nsldfans extender AfinmuantAdy hyper-osmotic Suannsaifiudnnisitinueseailng
1§ Feaenndoariu Lukaszewicz (2002) Wuin extender gn3 EK Tnarsonsiusnumindeiu
Tnerooalumdnfinzaudmiunafuinunindednidnazedlutasssming 250-460 mOsm
ke (Siudzinska and Lukaszewic, 2008) uaﬂmﬂﬁmuﬂizﬂawaqms extender g7 EK &

drulsznevvatnanimaroudsguiioldiluuvdmanuliundesd dsludwlsznauesd



40

wda0atiaia Laun slucose, fructose Wag inositol 8 extender gns EK §ail PVP Ty
drutsznau 34 PVP fnnuaniAliuas ayoprotectant fleenavisneusnisad Ssviliisadead
Igsunsunteadleiusnuiluanmiidu

Tugaziinsld DMA 1 Tuans cryoprotectant wuin 1ilald 6% DMA $aufu Lake’s
diluent Tfnadns1n1sHaNRafiss 10% Y091 T0dn G980 DMF S2ufU EK fiefiena
199119 N3NENATINUBINTNUTBIAT extender A5 cryoprotectant ka¥ITNTUTLT S
it FaNMTTBURsAngann (2556) nudviswatiuiuszninawiauesans extender fiu
YAV cryoprotectant %a@w%wammﬁfﬁwéﬁmaﬁiaﬂmmwmmﬁ’ﬁdﬁ fatoradlesunan
M9 IUTIRUSEINgENS extender wazans cryoprotectant s Sinadon suiNLsy
sedlufniiuansineiy wenaniidainssnesuiianisld DMA Ussaunadnalunisifiudne
didelighedsnsuduiauudin TnensAnwives Tseluntin et al. (1999) wuin §iold DMA 7
sefuATIATy 6% F1uRU Lake’s diluted Tumaifiufnwtdeliameiugnisd (type 1 99)
sesusudsuvudin dwaliiosidudnisnaudngsianuas lsiunnsinsainnguniugs (P>0.05)
FadenadasiunsAnuvas Chalah et al. (1999) wuin nsld 6% DMA sauffu Lake’s diluents
mgTutudauugin fiamaiﬁé’mwmamam@mqﬁwﬁwﬁmﬁ’u

15l DMSO Juans cryoprotectant wudn iield 6% DMSO $auffu BPSE Tidmsnnis

'
a =

a ] = o X [ a 1 3 v (Y]
NHNWWQQQQLWUQ 1% VAUNYDEAN N9ULUBIL1IN DMSO 91 UUNUNDLDARDEY TIHDAARDINY

q

Y Y

WRUNS uazAny (2547) wuln Mk ethylene glycol way DMSO SeAUAMUUNTY 2% Analdey
fesnsmsHaLRnvesidenendsnsrauiioy nsld DMSO Taealuudwnnusudaindelne
wadiaves Bletsville sinld DMSO Aisysumnududy 4-6.5% aehslsmslunsusudaindodn
Han et al. (2005) wui1 n5l4 DMSO Fiszduamududiu 109% linafironmniminige Tnsa
Waduveanisld DMSO Husnatufuisnislunisifiusnemidefuandsiunderm uana1 v

yiaug wazaneugvosdrd

5.2 HAYIYUALAZITZAUAUTUTUVD9ETS antioxidant ﬁmezamiaqzumwﬁgﬂL%mLaz

snsmanauinlulifudiesmeugiviamunaiiiiumafivinvuuuntuds
PMIFNINTEBUET antioxidant 3 ¥ia wa 3 sedumLLy Teun Fnnfiud s

AN Y 1.16, 2.32 waz 3.48 mM Cysteine fiszfuAud LTy 0.5, 1.0 Waz5.0 MM way

Glutathione M15¥AUAMULTNTY 0.025, 0.05 kaz 0.1 mM TunsAnwtivinn1saenals extender

Pt

Wazans cryoprotectant (EK + 6% DMF) Alidns1n1snaufingeignann1snaaesil 1 1wins

1@3aNs antioxidant AsnNa1 WeinUsEavsn e deutdudliiiussavnmasgn lneain
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NANNSANYY WUINNSERIAATUETE 3 sedumNuELl (116, 2.32 way 3.48 mM) WensInng
HALAAZIRS 59 - 65% voaiToan wazannsnannsUfizenataiedeendiaduadldunnni
nswEsa Cysteine uay Glutathione watiilawnandnfiuddviniufiavaeldmuluiu wasd
unumdrAglunisvgaaiguiisenisiinanseuyadase (Chain-breaking antioxidant) 3¢
Aaufiseuagimiildaluuinanderuead desdusznovvendeviuwadogivediias
Usznausne nsalasfulddusaneen (Polyunsaturated fatty acid) duduussnoundn dsluln
q¢d] phospholipids Usenauaglueadungs 66.4-70.7% goslusiusionn (Cerolini et al, 1997a;

Kelso et al., 1997a; Surai et al,, 2000a) N1571lAsvEsNVBITATREIVRdlN Usenaumey nsmluiu

'
a LY o

Lidughameeriduinaunniidhdensinujisendlindeseendinduriliineuideme
selAssaiwadondleigs (Breque et al, 2003) Failoivadeqdniidingnifvegluaniedild
90N LHU SIUINNIWBEY, UIuls wazazanefogdnIenaInsuuds nSFUILNEWENT
#esnseendiauilelutelunszuiumsdua uwiegwlsinundnnaanmsduslesndiaui
uniAuld Ao Reactive Oxygen Species (ROS) aziluamminlilassasrswadeadinaing
Fomeuazmeld warlunszurumaudulainge wuiwiim ROS Wity dufieuiendes
NeEITINnglun1sinyIAINaInsalun1sUfaus nssuIunIs capacitation way acrosome
reaction 40382843 1ae ROS TnniAuly aevilenwanansoluniandeufiuesnsufauiuan
Yfogas (Baumber et al., 2000; Bucak et al., 2008) Fapuidsmennuiizeiuaseandindun
Aoty denaliiAansgydomahaureadoruwadruiaiaamuudemeves DNA fidwsh
Y8493M8 (Agarwal and Said, 2003) maiﬁamazﬂﬂaé’aaq%ﬁ DNA (Anesdevnetuaslal
annsndngdnazuaumsufausly fvimiudiestulnamniivin fo annsafiwrarasldflu
lushudeliusyavsnmlunsunieasadeadliuinnitans antioxidant vliadu 9 Avinsdne

a a

wazsienalnlun1svgeaneyisernisiinanseyyadassvediniudisigannisiiauizend

Yaeasoandnturaainaelnlaainnszuiunsideandauluseninanisvinnisnus nw i
WUULTWT F9annaadiun1sTI891uYad Cerolini et al. (2000) WUl NIsLEsEAMiudauTn
FreannsiinUjisedladeseandindulunsiiunviidenyfigamall 19 eswaded uas

A0AAABINUNISANEYIVDY Tabatabaei et al. (2011) WU NISLESUINNAUDAINALTOATINS

'
= % =

\ARRUT, §nINHTINGWU wazdanalvieaddanvasRaUnAdNgauazuanseg1lied ey

a o !

a P 1 a a a A @ [ ?;f ‘:9‘, lz:’l’ v 6
meadfnunquatuaunliinisasisndudlunsiiusnwiundelnilioaneiug Ross (P<0.05)

warn1SAN®IEY Asadpour et al. (2011) lavinnsAnwinisiasuinnfudasly citrate-egg yolk

a 1Y

extender (CEY) fonaunmuniolaluuntuds wuin nseasudandudisyauanududy 0.01
=3

a N

| Y = ~ Y} aaa - ~ 9 ]
MM @150 YFYULNUDHRTINITLATDUN LLagaG]'i’]fﬂills(n@maﬂaq@]aﬂmULﬂJ@LﬂﬁﬁJ‘UL‘V]EJ‘Uﬂ‘UﬂQlI

Y
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AUAN (P<0.05) 1NN15ANYIVBY Andrabi et al. (2008) lovins@nunisiesuisniudasly Tris-
citric acid (TCA) m'aﬂmmwf%%amzﬁa WU MaEdEAnfiudtiefingnnnnadeud uas
ANuANYTAIYDs plasma membrane Yasegaganinilofisuiunguaiuay (P<0.05) uazly
sAnwIASI WumstEBy Cysteine Aisssupandudu 5.0 mM uay Glutathione Aiszsuay
udu 0.1 mM denaidesenmnminide Ssaeandosty Riviin et al. (2004) $1891U71 S86U
aududuveEns antioxidant fvangan awnsadudsnsiin ROS Tunsyuaums capacitation
LAY acrosome reaction YBaLadRFI LA ANIINSLATLANS antioxidant Tisgfumudadugeie
difu Geszduamududuiiliovanyandovdmwalitinismdn ROS TulSuiigalusasifiua
Huiiwioiwadoad uieiningdy Cysteine fiszduarududu 1.0 mM Ssannsalisannis
naufngenit 50% vesidoan ilasunan Cysteine uansuspiannsaesiilu Snviadaduans
fasulunszuiunisadne Glutathione 3ate¥nunsediures Glutathione nelulwaduazyae
Untadwaaainmnutdeneni1elinisiie oxidative stress (Meister and Anderson, 1983) Ing
Cysteine %ﬁ’mﬂﬂﬁL‘ﬁuﬁ"sﬁﬂﬁuayuﬂaaaiz (free radical scavengers) tiar1dn ROS AAnTu
Preunilasemdenelunsinureneadoainnnszuiumslunmaiuinsnideriuuoud
Bunazutuds (Sagara et al, 1993; Mazor et al,, 1996) Faaanndosiun1sany1vas Funahashi
and Sano (2005) lavinnsAnwin1siasy Gluthaione, Cysteine wag Hypotaurine Aan1sLAY
Snwidoansfigamgd 10 ssmiwadea wui defimafuinwdidoanaduna 7 uay 14
$u extender el Cysteine dsnalyidnsnsitinvesesdguanilaisuriunguaunam (P<0.05)
LLazwmfﬂLﬁaﬁ'}mnﬁu%’mmf%%aqmL“ﬂunm 14 fu maiau Cysteine Asgfuaandudu 2.5-
5.0 mM denaliifeaifisminisdidinsongniinisaiy Cysteine lusedudu q uenani
wuIskad Cysteine Misziunrandudugean 5.0 mm WisnsnsuauRnAfigaminiu 38%
vstntoan warlikani1siinuTuimues MDA gaflgn 1WAy 30.35£0.75 nmol/50x10°
spermatozoa M3fnwidenadesiusenuwes Uysal and Bucak (2007) Ssnwnd3euidiou

AsaRH Cysteine 7isediu 0, 5, 10 waw20 mM Turidouny wud Tusedu 10 mM WikaRiigaste
dndeunzuvuntuds uarnnafulutiinafigaiuluiinadequnminge waraeaadoiv
Kaeoket et al. (2008) S93189mu31 Mstady Cysteine Tnafrevindonuuududiluans Tassedui
wigad Ao 5 waz 10 mM dunsiasulusydvganuluifnnadeduiu wukgiiunsinw
w84 Carolina et al. (2011) levinsAnwseaumudLduYesnsiEsy Cysteine AonSAUSNE
1hidaqns Tnevinsau Cysteine adlu BTS extender nuih vdsanmsifiusnwindegnadu
i 72 $alas SarnsiTinsenveseddinnin 10% ievinnisiaiu Cysteine fiseiumnuidudu

10 waw 20 mM waz Tusgiuamudutdy 20 mM azdealyiauanysaives plasma membrane
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Tufluunluanasedreiifodfamneadn (P<0.05) wavdmsunisiasu Glutathione tudslens
manauRafindt 500 veaiiTean fdenaiiesnannsanasessedu Glutathione melu
wadoadlusewinszuiunafiusnuminge Ssdinenu wuhsedu Glutathione SUSinaanas
pdsnsunszuIunafiuinyiideuuuutuidula (Bilodeau et al, 2000) waznty (Gadea et
al., 2004) M3anaIvRY Glutathione ilunseduliAnUATeneenBindulfiitu FeUfAsen
YBINTEUIUNIT ROS Aednaviibiiindunsiededniead wu lulnaseunse wagludiuvedans
WugN333 (Genomic integrity) (Lamirande et al., 1997) UONINE lUSEMININTLUIUNTVDING
szt ntefiinisAnufAseeontinduiiniu Tevialdnisiady Glutathione nouidng
nszvaunsutudslinalsiunnssiunguauauilifinngiaiu Glutathione Fsaonndosiunis
FIBUVBIVIUNS WarAnz (2555) WU N1skEsy slutathione sz 0.1-1.0 mM Tnadesie

Aunmdngelifiudies lnevilimuanuisalunisiedoudivas amnuauysaliudaas oglsh

PnuNsLEsY Glutathione Tussdufgaiuluifanadedeogdlunnsieau

GEIl

1) ANNTVNFDINAVDIET extender LazdIs cryoprotectant Gi’e)ﬂmmwﬁﬂl,%’auazﬁmﬂ
nsnaufalulnfiudesmeiudvdomnsniiunafuinwuuoutuds wudr nsldans
extender g3 EK 321U 6% DMF anansaliidnsnissasfingsfianisinty 42% (46% vesindo
an)

2) maeBinniud aunsatediulssansnmsenindelinuuutudeldfniininasy
a3 antioxidant ¥findu 9 (Cysteine Wag Glutathione) ﬁﬂﬁ’jﬂgﬂﬂiaﬂaﬂﬂﬂiLﬁﬂﬂﬁﬁ%&l’lﬁ%mﬂa%
ponBinduldAninghe
Jorauauue

PINADINISLESY Glutathione Waldiduans antioxidant HuAI59EA9TIN1TIATEAUTD
Glutathione Yo dialnnauyinIsEsy Glutathione Wialduni1ssnwsesuvad Glutathione T4

TANULNE AL
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FanuazgunsaldmiuldAnunullauasseiuamnududiuvesans antioxidant Mwsnzasda
aunindauasdnnmaauRnluliiudiosnewusudownanmiikiumaiuinuuuun
Ul

1. Microtube (efpendorf) ¥un 1.5 Hagaans

2. Rack

3. NTeAY label

4. U1 label

5. uA3ads 4 sumis

6. Toudnans

7. nsEATwAEs

8. wesludlines

9. NI¥AENAYY

10. gLy

1. nsvuentiinguy

12. nszAniuds

13. micropipette (3u1a 10, 100, 200 waz 1,000 lulasans)

14. small and large pipettes tips

15. viaeavIaaeInaainuuIn 15 ladans wiounUa

16. RagANAABINANEANTUIA 50 Haaans wiour1Un

17. beaker (¥u1m 250, 100, 50, 25 {adan3)

18. volumetric flasks Vu1A 250 UadanT

19. graduated cylinders w19 25 HaaanT

20. VIALAIVUIA 250 Hadans

21. ¢lass stirring rod

22. pH meter

23. osmometer
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waeaLaLds (french straws) aun 0.5 Jadans

Forceps

Liquid nitrogen containers dewar 20 XT (Taylor-Wharton U.S.A.)
Liquid nitrogen storage with dispenser

NEBILNLVUIA 28 X 38 X 29 LYURLUATY

G]&Lﬂiﬂ')’]\‘ﬁ/ia@@‘j’]l,%}@

PIRANTULIAN

Taquazaunsaldmiuldusaiiiuamn e Usenaudiig

ﬂﬁamamiﬁﬁm‘u compound microscope

Computer Assisted Semen Analysis (CASA) iq'u version 10 HTM-IVOS
Flow cytometer s;u FACSCalibur (Becton Dickinson, San Jose, CA, USA)
2X-CEL Dual Sides Sperm Analysis Chamber

2X-CEL Cover Glass

Slide wag Cover slide

Hemacytometer

Counter

Microtube (efpendorf) ¥u1a 1.5 Uagdans

. YIRANULIEAN

. NITTATULTALAUE

. WY DVD

. N5slng

. Cuvette LUUNWAIERN
. Lf-ﬁ'a\‘i spectrophotometer
. ip3eq centrifuge

. Water bath

. Votex mixer

. Aiesleanaged
1413

. UIRNNUNEAN

. ATEANUILD
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ANSANAMSULMTENETS extender UsEnNaunig
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. Water cell culture grade

. Magnesium acetate

. Sodium acetate

. Potassium citrate

. Sodium glutamate

. Dipotassium hydrogen phosphate
. Potassium dihydrogen phosphate
. Fructose

. TES (N-Tris (hydrxy methal)

. Methyl-2-amino ethane sulfonic acid
. Potassium acetate

. Polyvinylpyroridone (PVP)

. Glucose

. Sodium dihydrogen phosphate

. Inositol

. Protamine sulfate

. Vitamin E
. L- cysteine

. Glutathione

. Anhydrous sodium hydrogen phosphate

51
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NHUE1T cryoprotectant wazarsiafidmiuldfneinisiiuinerindanuundud s
Usznaudig
1. Dimethyl formamide (DMF)
. Dimethyl acetamide (DMA)
. Dimethyl sulfoxide (DMSO)

W N

lulmsiauwan (LN)

oy

5. W3 Polyvinyl alcohol (PVA)
amafidmiuldusafiuamnminde sznaudae
1. Eosin B
Nigrosin
Sodium citrate dihydrate

g ndaraud

ARSI

denpdoudy

6. Immersion oil
saaiismurBsuie i e nunamuawy salvaseslasian uazmminnuvadilnraunie
Usznaunig

1. Fluorescein isothiocyanate conjugated peanut agglutinin (FITC-PNA)

2. Rhodamine 123

3. Propidium iodide (PI)
asndidmiuinieaiiagraiiaAnerszdunsinataaseandntulaenisiinsiedt aan
Y3114 maloaldehyde (MDA) fAn3u #2833 Thiobarbituric acid reactive substant
(TBARS) Usznaunig

1. Ferrous sulfate 0.2 mM

2. Sodium ascorbate 1 mM

3. 15% Trichloroacetic acid (TCA)
4. 0.375% Thiobarbituric acid (TBA)



AANUIN U

ANTILEAINANISIATIZHINS B US

1. NM13ANYINAYDWTIAYDIENT extender Lawd13 cryoprotectant AaAMAWL Y BUALEATINTT

waRalulAN S NG MR DU IR UM SAUS N UULTUS

1.1 9NSINTISHARDUN

SN 2. 1 LERINTIASIZANS BUTNATDENS extender $UAU 6% DMF #odns NSRS

Source Sum of squares df Mean squares F Sig
Between Groups 4120.949 8 515.119 45.818  .000
Within Groups 202.370 18 11.243

Total 4323.318 26

AN V. 2 LEAAINITILATIEIIIS JUT NATBIANT extender SAUAU 6% DMF #esasINIseaaun kU

YN
Source Sum of squares df Mean squares F Sig
Between Groups 683.752 8 85.469 12.101  .000
Within Groups 127.135 18 7.063
Total 810.886 26

AT V. 3 LERINTAATIINSYUT Navesens extender 5URU 6% DMA #agnsINSHRRBUNT

Source Sum of squares df  Mean squares F Sig
Between Groups 7735711 8 966.964 108.729 .000
Within Groups 160.080 18 8.893

Total 7895.791 26
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NI V. 4 LARINITIATIZIINS BUT NAUDIENT extender 5IUAU 6% DMA #a8a5IN15 AR UN kU

PRI
Source Sum of squares df Mean squares F Sig
Between Groups 2685.353 8 335.669 77.965 .000
Within Groups 77.497 18 4.305
Total 2762.850 26

AN V. 5 LERINTIATIEI NS SUTHATBIENS extender S9U 6% DMSO #iadnsINSRaaunsu

Source Sum of squares df Mean squares F Sig
Between Groups 8895.084 8 1111.886 130.941 .000
Within Groups 152.846 18 8.491

Total 9047.931 26

SN . 6 LEAINTAATIZAIISLUD NavaIans extender SIUAU 6% DMSO #adnsINsiaauin iy

YN
Source Sum of squares df Mean squares F Sig
Between Groups 2690.506 8 336.313 54.642  .000
Within Groups 110.786 18 6.155
Total 2801.293 26

1.2 aN5INSRTIN

AN 2. 7 BEAINTIASIEA NS BUTNaYDENS extender SUAU 6% DMF #adnsinsianeg

Source Sum of squares df  Mean squares F Sig
Between Groups 4202.348 8 525.293 119.456  .000
Within Groups 79.153 18 4.397

Total 4281.501 26




AN V. 8 LARINTIATIZA NS UL NATBIENS extender S0 U 6% DMA faaRsINSiTiem

55

Source Sum of squares df Mean squares F Sig
Between Groups 6811.759 8 851.470 186.747 .000
Within Groups 82.071 18 4.559

Total 6893.830 26

MM V. 9 LEARINTIAT NS UUS HATBIENT extender $7UAU 6% DMSO AadRsINSiTIn

Source Sum of squares df  Mean squares F Sig
Between Groups 7357.536 8 919.692 166.627 .000
Within Groups 99.350 18 5519

Total 7456.887 26

1.3 ANFINISNEURN

ASIN V. 10 LAMINTIATIZANIS BUT HAVBENS extender $IUAU 6% DMF 8RS INNSHELRR

Source Sum of squares df Mean squares F Sig
Between Groups 19631.313 8 2453914 33.061  .000
Within Groups 1632.906 22 74.223

Total 21264.219 30

AT V. 11 WEMINTIATIZANISIUD NaVBIaNS extender SUU 6% DMA RasRsINSHELRA

Source Sum of squares df Mean squares F Sig
Between Groups 19454.360 8 2431.795 19.453  .000
Within Groups 2750.126 22 125.006

Total 22204.486 30
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MINA V. 12 UEAAINTIATIINIS T HaTsans extender SIAU 6% DMSO fosRsINMINELRR

Source Sum of squares df  Mean squares F Sig
Between Groups 27330.307 8 3416.288 118.038 .000
Within Groups 636.733 22 28.942

Total 27967.039 30

2. nMsAnwHavasrliaLazszAuaANUdUTUYasEs antioxidant Nvianzaus oA WU LY BUAY
gannsnauRniulinudissnenugmdsmneumiidunMsnuSneUUKY KT
A13197 V. 13 LAAINITIATIENINTEUS HavaINTEsuvlnlag TEAUAUTNTUYDIaIT

antioxidant 7ufU extender (EK) waz 6%DMF fadns1NI1StAaRUNTIY

Source Sum of squares df Mean squares F Sig
Between Groups 3918.983 10 391.898 69.290 .000
(Treatment)

Within Groups 124.430 22 5.656

(ANUAAIALARDU)

Total 4043.412 32

MeWwe: Treatment Ao ImTudNszAuANUIbLTY 1.16, 231 Uag 348 mM, Cysteine 15¢auUAI
LU 0.5, 1.0 ke 5.0 mM way Glutathione MszAUAMUILTIY 0.025, 0.05 kag 0.1 mM
A9 V. 14 LEAINITIATIENIBIUY NAUBINSHER LY ALAYSEAUANU LT UUBIENS antioxidant

U extender (EK) wag 6% DMF #98A51n151Aa U kug99tin

Source Sum of squares df Mean squares F Sig
Between Groups 1221.855 10 122.186 51.610 .000
(Treatment)

Within Groups 52.084 22 2.367

(PUAAIALAREY)

Total 1273.939 32

Mewe: Treatment Ao ImTudNszAuANUILTY 1.16, 231 Uag 348 mM, Cysteine 715U

Wt 05, 1.0 uay 5.0 mM uay Glutathione Tisssuarmdatiy 0,025, 005 way 0.1 m
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A9 2. 15 LEAINTIATIZNIBOUD NAUBINSER LD ALAYSEA UMUK LT UVBIENS antioxidant

720U extender (EK) kae 6% DMF fadns1NsiaInsen

Source Sum of squares df Mean squares F Sig
Between Groups 4129.186 10 412.919 164.434 .000
(Treatment)

Within Groups 55.245 22 2511

(PUAAIALAEDL)

Total 4184.431 32

NBWA: Treatment Ao InfiudNseRuANUUNTU 1.16, 231 Uar 3.48 mM, Cysteine N1seRUAIY

Wi 05, 1.0 war 5.0 mM wag Glutathione Aiszsuruadi 0,025, 0.05 wag 0.1 mM

AT V. 16 LEARINNTIATIZIIINS LS HATDINSHES UTNARALSEAUANIIUYUUBIENT antioxidant

AU extender (EK) ag 6% DMF #a8@sInIStaume

Source Sum of squares df Mean squares F Sig
Between Groups 4363.585 10 436.358 28.368 .000
(Treatment)

Within Groups 338.405 22 15.382

(AuAa1ALATEL)

Total 4701.989 32

WA Treatment Ao InTudNsERUAMUUNT 1.16, 231 Uay 3.48 mM, Cysteine N15eRUAIY

sy 0.5, 1.0 uay 50 mM waz Glutathione Tisyurmusiadiy 0,025, 0,05 wag 0.1 mM
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AN V. 17 LEAINTIATIZNIBOUD NAUBINSER LD ALAYSEA UMUK LT UYBIENS antioxidant

AU extender (EK) wag 6% DMF #ansina MDA

Source Sum of squares df Mean squares F Sig
Between Groups 4862.728 4 486.273 3.630E3 .000
(Treatment)

Within Groups 27.043 10 1.229

(PUAAIALARDL)

Total 4889.771 14

MeWwn: Treatment Ao ImTudNszAuANUINTY 1.16, 231 Uag 348 mM, Cysteine #15gauUAINY

Wi 05, 1.0 war 5.0 mM wag Glutathione fiszsuraidasy 0,025, 0.05 wag 0.1 mM
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Ponchunchoovong, S., S. Kainin, U. Imsilp, U. Piasoongnoen and S. Singsee. 2011. The
effect of freezing rates and combinations cryodiluents on the cryopreservation

of Mekong catfish, Pangasius bocourti sperm. Proceedings 3rd International
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