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QT A
1. A4 A (Reactive Oxygen Species, ROS)

MEE AR ANA A= A A electonic) & AAFE A9 24
Al o] w AFEE oHYAE o]&d} Ty ATl A 3 E o] &l
AdEAYA TA7 QAT AREAE AR Aol AApujd el E4A] w7

tol A el Aol Auja] Foz whggdo] w2 Arsde=
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40 w2 5AS A . &AL ARl 9 te] Ao

27k Zhel AT Al Eer AAS AAESAT| AL A EeEI A o] WMEtE 2k
DNA £42 24 71t Ames %5, 1993; Fruehauf %5, 2007). o#3F & Atx oAt
& AAs7] & Az aAbst ZAaAY vaasd itkst B4 S5 4
olal Akl o wHE AYXE Mot} d2kst Z4A9 glutathion peroxidase(GP),
glutathion reductase(GR), superoxide dismutase(SOD), catalase(CAT)%S < A2tz
& AAANA AAE BEEH (L, 1993), HlEAZ kst S9E<Q HER C4 E,
caffeic acid, chlorogenic acid, ferulic 52 =383+, catechine 59 ¥,
quercetin, kampferol %9 ZElH ol ZIRE|wO|=F 53 e x50 &
Ahka ARl A AA Alole| #H & ZESol AE VlsE FASL At
(Polidon -, 2001). A3} 2Ed 2 FS7ks AlZY 344 HAE 7HA9 =385
H %38k b A4S YW 5 B AJES 283t Ao=E 4HA Yt
(Willcox &, 2004). H=3F @Atz Aafe] Slojal dddute] Aaitst(lipid
peroxidation)E Z#jdled A A, FHTH

(Mammoto %, 1996) 7]A <=}

&AMz ete] fE5A A4, B4 2243 2 DNAY &5 2d3td o

o] &A1 S A ZItHCorshy ¢} Gandolfi, 198%).



Heart Angioplasty, Keshan disease, Ishemia

/ Joints Rheumatoid arthritis, Osteo arthritis, Psorisis

Parkinson's disease, Alzheimer'd disease, Trauma

Skin ageing, Melanoma, Psoriasis, Dermatitis

Free Radical

Oxidative Stress
Astma, Hyperoxia, Allergies, ARDS, COPD

Renal graft, Nephritis, Golmeruloneph

Marcular degeneration, Retinal degeneration,

\
¥ Vesseles WVasospasm, Atherosclerosis, Rerenasis

Fig 1. Diagram of diversity free radical oxidative stress in celluer.

7+ A It Goldfarb, 1993). Free radical® F-¥ A ¥XE H I3 43Al = A
Aol A free radicals AP0l 2= system [ 3} oJn] AW free radicals & sle] A
Ash= system O 2 W7o R|H, system 95 catalase, glutathione peroxidase, lactoferrin
9 transferines©] 2™, system II o= superoxide dismutase, reduced glutathione,
ascorbate, vitamin C % vitamin E 5°] €43 tHFridovich, 1993; Tappel, 1973).
A Eel AQulgA Mxde] HisELS AXe SAEAZ 283t ol#gh
kst E (0208 SAAA AEY 54 AAE S8 dast==2o] dastet A

oM etz tHxrdor Aoz FABAZE vkl Wl SAetA e A5
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Axe] 4as JATTH(Murray 5, 1990). E44 AT wolAle o3& AA
Atolo] Eqtd B WAl AlZEabel] oaf whgAde] E & AbaEe] AAY EA
£9 &S 5T £ Jdou, FHZ Ak vEwl e {old &850 oAy

93 %32 At (Machlin ¢ Bendich, 1987; Schmidt, 1991; Yeum

F, 1992).

A AT AedSs T3 AEAES FHAE BHORE vk fo] Ay
= free radical® A A7 HYsted, Hol= Aol  B-mercaptoethanol,
cysteamine 53 #Z2 thiol 83=9 7} ¥ catalase, glutathione % superoxide
dismutase(SOD) % taurine¥ #o] thddt FiksiAlE H7kgh A3 Aol +

< EH7E e Aom B dtHEaly 5, 1992; Arechiga &, 1995).
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Fig 2. Schematic representation of some complementary antioxidant protections

for oocytes and embryos (Kong, 2006)
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3. A=A AAHUIn vitro Production, IVP)
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59 dH 4H S AX AdE FAFORRY FolXE AN T 4 A
o] wolrp A, Fol Ao o3 HAlsE 9 fdA dolo o AL
E A Tl tig A4 vl =2 79 AT aEv A E oA
ol gk Abate] At E&2 =3 AxeH, 53 A9 A ol o A AL
&2 20% ol3tEA 1 AdFo] =38 Axstrtal Bt (Hasler, 2003).

Pincus$} Enzmann(1935)2 E7lolM Al 12 GEZAEE ¥ 25EH F2 A7)

N

W 2ol ggRdo]l dojydtla Bastgloen I F Edwards(1962)E o 2
TEY dxZ fEe 4o Ase Basth drde ALFAe 918k

=

Aol A Az vgd FAE o &3kl o 1980d T o] Foll= AL dAE
Q
[}

e T E7 AR AgdddA FAeE FA5dvs AMS Rtk
Austin 3 Chang(1959)2 v 12 A7} o] g oz H Y 3|53 YAE o] &3}
Hzxz E7o A ALFAo & 2= Aitet=d Aa3ivl. 8, Whittingham
(1968)2 Aol ApzolA 343 AAE o]&slo] AerAo HA¥ AT



4. =3} &4 (Vitrification)

2ol dolAl Aot LS o] &3 FANE Ve %A
5

Hol FHEUOL oA o B ATl Aotk of4 @ Yo
4= B
= =

=
dAE AL Y= v A (microdropping), 2#] = (grid), FZ(Cryo-Loop)E
o]-&3s W 1731 OPS(Open Pull Straw) My Eo] o]#3 =HEQ Udstor AL
i v
Martino 5(1996)% Arave} Zeron(1997)2 A~ERZE o] &3}#] &al Az dn4 &
J2YE(GrdE ol &3t &9 HAE AT o] HEL2 1vE FaENAA
£ o] &3= AR FEst AW v=std d AT So9
= 9ol Fa HAA 0 AA FAAAY A AL T v WRio] thETh
Arav®l Zeron(1997)2 A9 W& 72 Faistls W 30%7F dEs L 15%
7b ey 2 9ehs ¥ 389 Y. Vanderzwalmen §(2002)2 Alge]l WAE o]
|oto] 2= o] MAZZAVIHE s W AR &
oz TH-§8 F AES 706%2 2= (GridBE e AMEE 54§
gk 585% WY 2 AES Btk B UE fdd AU OPSHY
o] glt}. o] WA= 025ml ~ERE 7tdste] A 58 A Ao 9
29 °F ¥k AERR HA ¥E 2ERS o WA FASS AR AN
(capillary effect)& o] &3fo] Fi=th A Aol 2EZE HH Ho] 23 9
3 Alolm 2ERO & Hjgdd Yol FH o]
M HEE dhv o] WS AREEe] A F 2, 3, 4Yo] Batd 27| EAY
2 FASE fes edss Wl 7t 27, 43, 52%7) wintiz gy
(Vajta %, 1997). 18] 3L Hurtt $(1999)2 OPS Wy oz Wy Ao WxE 54
galste]l AQldss RIS W 77t 81%, 71%¢] =2 23%E ¢
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Riha %(1991)2 Aol Al AAbe =428 v A 42 (microdrops)S Y A A 49
A% "Wolmgl= WHozE {3 4% & o]2 89S u 57.8%9 FHlS e

Wrks ¥a3tH(Yang and Leibo, 1999).

o

Rs et vs=gk viwkx ras vepdllvkal Barskdoh 22l 28] =(Grid),
OPS, microdrops f&]3t FZ24W dA =2 8] Wds oAyt ze|=xwy} OPSY
HE Aske= &olakA Eelte dAs AL AL, s4skE APt s ol
w2 eSS W=t microdrop R ofA A B E FAAAE Had

H7b AR A foldd Fdo] st FHARIA =EANNS HA T F

Att= e 7HHaL .

_10_
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2 A FAE daAeE AEE dxde A d AYgnlE Al a-tocopherol
o] A7FFEE Lolry] st THolA 10874K] =EFol A FE=d o
A2E AFEEAY. AEFE WA= antibiotic-antimycotic(GIBCO, USA)E A 7}3k
w4 448 PBS(Phoshate Buffered Saline)e]l 25~28C = A8} 3~4 A|7F o]

ol 4842 e A9 494z evd ot dod oBAL AN fa]

PBSZ 33 AlAstrh. dxete] AHAE 7HAIG2e] A% 2~6 molA v dEes
18G needleo] 2%l 10m¢ syringe(HSW, Germany)® & 93te] A skch 34

U¥FLS 50 md tubeo] Hol 5~10% FoF Ao AAAT L AEdS AAG T
5% FBS(fetal bovine serum)”} & 7Fd TCM-199(Sigma, USA)vj &) o 2 33 A
Akt A2 AAES AA 87 mn Petri dish(SPL, Korea)oll <7 40 #j ¢ A4
w7 (Olympus Co, Japan)ell 4 W28 3|<=5te] HEPES7F A 7hd TCM-199 H] %
S = 2~33 AHsiv. & A3l

AL #da FAEojlon, Axde]l FHE AvtE FASH

ol

NF GEHe GPEAET Ao AU

e

2) e Aol

vhrgkel  Aedss fdtel AREY 7] wigdS TCM-199°0.=
LH(Luteinizing Hormone, Sigma) 10 pg/m¢, FSH(Follicle Stimulating Hormone,
Sigma) 10 pg/mlet 10% FBS(Fetal Bovine Serum, Gibco)E # 7}1sFe] AF&34
otz Adas 95k v 4-well dish(Nune, Denmark)ol] well 1705 500

WA 3 pore size 0.2 mm filter® o #A] 7] mineral oil(Sigma, USA) 300

A ¥ AL, CO, incubatorell A 2241 3% w Fat Sl oL, WAl Ee] R ok Alx

_11_
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(KPN)E o]&3sity. AN §d= 05 mi(straw)e] 5AA M-S A9 10%, 37 C
9o FgFxoA] 3027 gAAAT. §alE AHAL Na caffein-benzoate(5 mM)
o} 10 pl/mé heparine] E7Fd AA Al&-& sl BO medium 5 méol] =3,
A E 7] 1500 rpmell Al 5#3F AR E AAS o s AAS
IVFI00(IFP, Japan) 3 m{Z 2% A4+

AR FRe FANES FEAAY. AYFd FEE AT AR HAFsERe
20x10°/m¢ =% A3, 10 wo] BAE 2Fd FY}I HF &3] 5

7} A g 5 6~TA7 ok AAe FEo R CO, incubator WelA FASE
A A 8F ST

4) FA el AL vk

FATE] Ao CRlaa #j¥d= ARSI tHNaCl 108 mM; KCl 3 mM;
NaHCO; 25 mM; Ca Lactate 0.5 mM; Glutamine 1 mM; Pruvate 0.4 mM, 100
ml). e 12417 A% CO, incubatorol A HEHL F%A71 & BSA(Bovine
Serum Albimin, Sigma), L-glutamine, L-lactate, Pyruvate stock, Gentamycine,
BME, MEMS #7} §3813}3, 0.2 um filter® ©#3}4] CRlaa w]¥ g &3
t}. £=HlH CRlaa w2 4-well dishol] 500 p¢ 2 F3}3L mineral oil 300

_12_
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L5 me tubecl 5% FBS7F H7Fd TCM-19984-& 97
Yol yHE pipetting HHOE GTAEE 4H3 AAGAT GFAE AAH
W EZ TS CRlaa WidH o= &A 23] AAgk 5 4-well dishel 7} well & 5071
A W3 CO, - O, incubator(5% CO, , 5% O, , 95% relative humidity, 385 T)ellA
ABAZE vl dE BT AR U4~48A1F Fo] AR EIHE 2~8A 27
SEs skt Edo] 99 F4EE 10% FBS7F A7)

)=}
CRlaa W o =z wAgk & uf 48A7F HA 02 10% FBSYF d7te A4 3
1

5) a~Tocopherol %7} vk

HoAF o] A3 a-tocopherol(T-3251, Sigma, USA)S A& 18~20A17F 9
99.9% ethanolell &&late] 2 § 5 CTolst YR ASt] 2 AFo] AREFAT
A2 s/A 9wl Fefjoll ZH2; a-tocopherols 0, 100, 200 and 400 uM %= #H7}
AT

(D a-Tocopherol H7} FXo wE A|Ld<s
1% a-tocopherol?] #E ethanol %= 0.05% ©]3l7} F=%E 3% o
TCM-199 wuj<keio] 100, 200 22]3L 400 uMe] %7} HEE FH7tste] oA

Ao =t A oz 5ot

)y
o
O

7]

@ a-Tocopherol 7} &0l uE )28k
THE a-tocopherol®] #F ethanol %%+ 0.05% ©]3l7} HE%E 3t9loH
CRlaa #l<F<fel 100, 200 Z12]3L 400 uMe] %7} =HEE H7bste] gk A

Ned Asudet B Aoz FRTA,

_13_
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{0

FATY TA4E Ysir] 025 ml straw (IMV, France)E AM&3F 243 =
HE o] g3ttt FAY 4L A3 FZ4(Vitrification, Prentice &, 2008)
S A HAste] 0.25 ml straw (IMV, France)E AF&33 0. 2 HEY

2 CO, incubator(5% CO, , 95% relative humidity, 38.5C)o 4 H3H S A7)

L4

.AY)

D-PBS(Sigma, U.S.A)°l Glycine Etyleneglycol(EG) 30%5 233l Vitrification
Solutions A|xsked A&+ £ 7~99 AHA 2 wwi2y] FAHAG FolA
Fejstdom 3 FAATE Aty A3 2SS HAAET AEd
FAYL D-PBS 1% &< A sh3le o ®Wyol e sAdws Adsn
A8} &4 -2 Vitrification Solution®l| Al =4 &S 0.256ml Strawdll A 20% o]

FAe ohg AAAL FFoA F 5% ¢ Az F AA WAL LoB =4

[—
N
e,
s
o
_1%
W
C
@)
g.
e,
Z
=4
QO
e}
(¢}
2
o
H
=
>
s
rh
o
>
>
ol
ol
2
i

ol Algd gEde TCM-199 s sHd 10% FBS, 0.25 M Sucrose
15 M SucroseE 7+7} A xZ3dke] 4-well disholl welld 500 2 EF3)o]
23 744 CO; incubatoroll A 6A417F o4 Hd & 7 =3t

FAHR ga= F24Y FAT] E01U= 025 ml strawE A &7 Fol 5x3F

sucrose YE=do A 587F ==8Fal Al 0.15 M sucrose oA 587 H

oy

ko)
P
ool gl AdE U BaE FARL AEH Aow WrheAv
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3. 54 A3 AL MES AL

FAEe AXEF ZAE Long 5(1999)¢] Hrel Faho] Akt s
Q. °F3FHA, a-tocopherol 100, 200 and 400 uM > 2|72} a-tocopherole] 3 7}& X
S T FEstHoR Mol gli= 7-9de] Fabd sHguntE el x4t
354 F galAl7] H¥F¥EES Hoechst 33342 stain solution(Sigma, St. Louis.
MO, USA)E ©] 83t 18] A&zt 250 weoll 15 #3 A5t a9 Ax

7 FAe A8k 346nm Aol v FE7E AR e)l= d@dr 7 (Olympus,

Japan)oll A 2004l wig&= #zstsac),
% control

VM IVF IvC  Cleavage  Morula Blastocysts Staining vitrification Staining

&

o

@@

@@
CHC)

a-tocopherol 100p M

—
o
=}

=
=

o

a-tocopherol 200 u M

o

=

=
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=
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Fig. 3. Schematic diagram : Immature bovine oocytes were matured/fertilized

and cleavage/blastocysts ratio observed by fluorescent staining.
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B A A Aol A FE wivty dAAE aYa AT 243 54
A5 AXES 3k EAA Y= SPSS(Statistical Package for the Social
Sciences) 12.0(Chicago University. 1968) two-way ANOVA(Analysis of
variance, R.A. Fisher) Tukey-Kramer Multiple Comparisons testZ 4 -&3}o]
Trelde AASAT p<0.05e W b AP kel felde RS aL, Wt

ZZAx (Mean £ S.D)E e T
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AAISE ohg, AQul g A SAFSEAIQ] a-tocopherole] bl e wE A 7Y
dad g A Y 52 §3 F AT AEAA v A= JES LotR A AA
SR

Table 19]45= a-tocopherols A &R H7tst & 7 w283 o Hof
Faes g 43 vsd 2o

T2 B8 A= a-tocopherol 200 uM A&7} 62.97+6.86% A TlFE T 2
o2 Al (0 uM, 56.14+5.66%; 100 pM, 58.18+8.00%; 400 uM, 51.17+7.28%) K.t}
=7 yEld oy, A4 foas JdA-dEH A &gt Thiyagarajan 5(2009)2]
ol WEEo A 20% A% A a-tocopherol 100 pM HE 9L
et wivtx Ago] FARE Folde dAHA @dvta B HATH
ol¢} vt E uw, o= HEARY] dE" A Alek HEA
a-tocopherol 200 uM 7} A& oA F&&o] =4 eI ol H-A

(Tatemoto 5, 2000)7F At3} ~Ed 2o 2J&] WA E apoptosis® F-E WETH

[P

o

Bodhs 98 dhvha Rastith ol d o= Sl £3&2 a-tocopherol
A7 wEe wel gixTek Ao FAE FelakE JAAEHA Fsrh g
49 a-tocopherol H7F Fxo] wWE FEE&S vl XA A oF AE
A ZeE = A9l 799 = a-tocopherol 200 yM 217} 55.80+5.06% = A o)
2 g2 A0 M, 54.29+4.66%; 100 uM, 52.41+4.70%; 400 uM, 46.07+4.82%)
Bt =4 yebgod, oF AlAY AA A 899 a-tocopherol F 7} A=
200 pM AHZF7F 72.00£11.71% =24 27 2 g2 HEF0 pM, 61.82+8.12%;
100 uM, 65.52 +13.38%; 400 uM 58.89+£12.29%) K.t} el d o= =A(p<0.05) e}
Wl =3 7S Alde]l Al AJFel 9¥€e] a-tocopherol 200 pM A B T7)

60.49+3.95% = A &7 2 thE A0 pM, 46.97+2.35%; 100 uM, 54.68+5.23%;
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Table 1. Effect of a-tocopherol on cleavage rate by months.

a-tocopherol No. of oocytes

No. of Development to cleavage

Con(uM) inseminated(n)
Average July August September October
0 650 56.14+5.66 54.29+4.66 61.82+8.12 46.97+2.35 61.46+5.22
100 650 58.18+8.00 52.41+4.70 65.52+13.38 54.68+5.23 60.12+9.19
200 630 62.97+6.86 59.80+5.05 72.00+11.71 60.49+3.95 63.61+5.34
400 650 51.17+7.28 46.07+4.82 98.89+12.29 51.62+1.85 48.11+8.85
Values are listed as Mean + S.E.M.
- 18 -
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400 uM, 51.62+1.85%) K.t} ¥ 4SS BTk 7HS AEe] AL 10€<E9]
a-tocopherol 200 uM A ]77F 6361£534%=A] 27+ 2 Y& A0 pM,
61.4645.22%; 100 uM, 60.12+9.19%; 400 uM, 48.11+8.85%)x¥.t} =74 vyttt 7~104
et AT BA4% BAA fFoAE AdAEA Furh olde AejeHet
Aatel gk AE AapolME drxde] AYgASES 93 g T8 2
AL AN e 2 s FET] H(quality)oll 9l 2GR A4
S oalgAAe] e Aol wlelE: AFAoz S I LA
Hol= AL Foll dojt abs ~EW A Ao oF] AL YA B wjole]

v Eded gty e B AT A(quality)ol dEs FeH, 9159
o]

blastocysts 7FA 9] wjdrere yEhubx] ekoktH(Karagene 5, 2004). A<
DA Jtahs e T8 90X, 93] 20% olde] =L AtrwnE 70
= free radicalS FAAAIA Agu|FAE 4FslA| 71 A @ (Johnson &, 1994).
ol 4tslzEe-S 3l free redicals A A L, AQFEAHT TEES FFAIT
Asto] Aol oy 7hR AAAA 2 ibsiAle] H7E som 2 A 9ds
7S A7 FIAJHChoie 5 2001). ZLe)al BENA H7bol] o3k a3l E b= AAb
Hkg-of o3 Atstau=A Qs &48 =¢ ¢ dohar W x3H a(Carlson 5,
1993; Rodgers %, 1995), == % a-tocopherol ZF&3t x4 && ddrsA =z L&

2 434 9 Kontush

2,

o

Tl Eetal Fa Ak AAAlzAM e Ves 3t

5, 1996).

rir
N
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Table 2. Effect of a-tocopherol in medium on IVP development to blastocyst by months.

a-tocopherol

No. of oocytes

No(%). of Development to blastocyst

Con(uM) inseminated(n)
Average July August September October
0 650 29.30£5.24" 38.83+1.20° 34.69+1.12"4 30.48+2.29"48 13.20+0.67*4"
100 650 31.605.14%" 40.87+3.03" 37.36+1.15"" 31.97+0.73"47 16.19+0.87**
200 650 38.60+7.12° 42.17+1.58° 55.31£6.62" 35.85+1.73"F 21.05+1.20"
400 650 26.37+4.18"% 33.65+1.52° 32.48+0.74%* 25.28+1.18"* 14.06+0.73**

A-B : Means in the same column with different superscripts were significantly different (p<0.05)

a-c : Means in the same row with different superscripts were significantly different (p<0.05)
Values are listed as Mean + S EM.
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1}

2. a-Tocopherol #7}el wp& wjdts W&

m

Table 20 43= a-tocopherols Al jujokoto] A7l 5 7z} syt 23 HF vyl
WPl 88 FAFSE B a-tocopherol 200 uM A 2T 38.60+£7.12% 2 A iz 2 v
A2 (0 uM, 29.30+5.24%; 100 uM, 31.60+5.14%; 400 uM, 26.37+4.18%)H.t} =7
et oz et A4 foae dAHA @uv. 28y Chol &
(2001)3% Wl dte] B Ao A 2~8A|27] A Ts mFHe gaksA
I NACE 2mM H7F77F tiz79 v& AT fFoaoz =A4A(p< 005)
LFEFSLTE o] 9f o] ME UE SFoA uE FAsAle] AAHd s A2 A
AT o] S VA= Aom vehdt Ao T AenjeE Al dojue
Aol genome &3t -5} free radicalel] ¢J3l] o
AbebabA S B8] pyruvatedt EE9-S Aol ATPE
o} o] Frtell 9)s| A free radicalo]l B4 Hvba M3}
S TtHThompson &, 1996). &3k ATP 282 Ao Aek Alibe] 7]ojdla A Eu)
Absk gkl Aol M= AXEY &3t ZolE ve ¥ F duar Bt g v (Wales,
1975, Leese, 1995).

499 a-tocopherol H7F TLo] whE wwtE LA ES HlW A Ay 799

o

3

et

12
Y
et
o
rlo
P
N
)
&

1
g
2
32
o
5
o

R A S we B389 FYSHAl a-tocopherol 200 uM A #] T 42.17+1.58%7}F
gx79 & AHFHFEO upM, 3883+1.20%,; 100 uM, 40.87+3.03%; 400 uM,
33.65£1.52%) K. tt E=A YElw oy, A Feake A HA @dvt 849 niRkx
WAl &2 a-tocopherol 200 uM A 2] F7F 55.31+6.62% %A 2T 2 tE X
(0 uM, 34.69+1.12%; 100 puM, 37.36£1.15%; 400 uM, 32.48+0.74%) Rt} fodo=
E2(p<0.05) TEEE Koy, 99 vk whA8-9] -9 a-tocopherol 200 uM
el T 35.85£1.73% 2 At 2 o2 A2 (0 uM, 30.48+£2.2996;, 100 uM,
31.97+0.73%; 400 uM, 25.28+1.18%)K.t} T4 F& AFS HIPork 400 uM
Al 75 AL 7 B e Ay TedA A FoXE dAHA sk
102 2] wfdksE WAl 89 A9 a-tocopheol 200 uM &7 21.05+1.20% = A o] =
2 o2 A0 uM, 13.20+£0.67%; 100 uM, 16.19+0.87%; 400 uM, 14.06+0.73%) K.tk
FodoR FL(p<0.05 BHE AT

ol¢} & AyE E o a-tocopherol® #7}= peroxidation(d 48 2] = = 9
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)

A& WA= & 37 3lo], a-tocopherol 200 uM H7bE Aol A - 4
gol Wl g Fhe kst Erh dR1Y o dvhal AlmEojivh € wjukx
A go]l 7~899 ;9o dHRom B3l
oH o2 =A(p<0.05) YebsTE AT o

§& 3|F&olA Monty 519872 & WAt ST o] Foll F&S w1 ok
o™, Basile 5(1998)% 7]§ Walol] @3ks WA &dviar B

A AgHo o2 s FATS 7Y wWol MAHJATH Halsglvh A
= e w Adel A 9ok Zo] aid ok 2EH AR 1%
w2 (heat shock protein, HSP)ol|l €8] A &o] H I E o]z} HSPE

2o thakst ~EH Ao o Fx FAEHE WAool A] estrogen©] Lt

~10¢ Wy AwtExr] EAs o

do

o
Og{:'y
2

+r
N

N

e

e e o
ofe ¥
oo

RUBN
[0

ofy
Y
i)

progesterone® 7o Az ERol TAANZIAE e #AF =i YrH(Ciocca =,
1993). HSP+= LA 2(hyperthermia) .2 HE Al < 2o <4

NAAFANA EFAddWdo] d@H| AAAEE HBsfa 7P & dutsts 9TS
Fs AR B Aol Aet o] AerFARY A4 e

9= B4 @ ae Yook ot 7-8Ye] we
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Table 3. Effect of a-tocopherol in medium on total cell number by months.

a-tocopherol

No. of oocytes

Total cell number

Con(uM) inseminated(n)
Average July August September October
0 650 109.14%5.89° 116.00£2.29"" 110.50£1.94™%  108.25+1.03™""¢  101.67£2.02*"
100 650 104.23+6.57° 108.75+4.55P 103.33+1.26" 104.33+0.76"2 99.50+4.60P
200 650 115.80+6.61° 119.75+1.89"" 119.50+2.10"¢ 116.00+1.78"¢ 105.33+2.02°"
400 650 96.00+7.06% 100.67+2.36™4 99.67+1.53"" 96.75£3.17°"* 86.67+2.36™%

A-C : Means in the same column with different superscripts were significantly different (p<0.05)

a-b : Means in the same row with different superscripts were significantly different (p<0.05)
Values are listed as Mean + S EM.
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3. a-Tocopherol # 7)ol W& 3 A E<F

Table 3| 4]+= a-tocopherol& A ejuljFMol H7}ek & 7F sy} A ot
FAEFE ZAPE A3 a-tocopherol 200 M-S H7F3F Al 115.80+6.61 24
gz 2 o2 A0 uM, 109.14+5.89; 100 uM, 104.23+6.57; 400 uM, 96.00£7.06)
o g ow =A< HEEJY. A Aol A & ] whal kel A
HERY EE H7beh Ay 7Rt xet S o go] YA H A9
5ol dolAx= Aodu]EHel wEt Eob A vl A3 Aol A i Ev
AME A AeeFgedel wivtx do] Hrpe A+ Hiavl A (Jeong 5,
2006). ¥ a-tocopherol H7} Fxd WE ZAEFY A= 7€ A ZFV)
a-tocopherol 200 uMel Al 119.75+#1.892 Z=A YErRLOY, 400 uM A& 5 A ¢l &
Utz 2 e A TolA A Folxks A A skt 8¢ 9
a-tocopherol 7} F&o mME FAHESFE a-tocopherol 200 uM AHE| TV
119.50+2.102 &+ 2 o& A0 uM, 110.50£1.94; 100 uM, 103.33+1.26; 400,
UM, 99.67+153) B}l 92 o2 =4 (p<0.05 et 992 a-tocopheroll 37}
F5of| mWE FH XS a-tocopherol 200 uM A 2] F-7F 116.00+1.78= o2 A 2|4
(100 uM, 104.33£0.76; 400 uM, 96.75+3.17)o A hEZF5 AL x| A2 T
A Fodow =A(p<0.05) YERT. 1099 a-tocopherol #H7F F&ol W&
F A X4+ a-tocopherol 200 uM A2l F-7F 105.33+£2.022 W=7 2 U2 A
T(0 puM, 101.67+2.02; 100 uM, 99.50+4.60; 400 uM, 86.67+2.36) K.t} ThAi =2 A
& Blou, TAA FolAe A HA Fekth

A FAEFY WgE AuEd winkiEr] G &Y FUsA 7~840 vl 9~10€
o] X9t hERT BT FAEFI FH R (p<00b) HideE 23S BHTh

A AFtelA B wintx® AT AEFI AT weel] IS vF

Ubal W33 tH(Thivagarajan 5, 2009). o] &3 Q<& wiwt¥ FA o] LAL
A3FS w A= AoE Ho Ar}h ®E a-tocopherol 200 uM F71E RS B &3

e AYrERd 52 235 dehdls AoR Mol HSPS Hd ZdE Uehi=
ol o FAEe 12 2EH2R Q3] 9~10€ WivtEso] a9 vt
A2, A e olojxs Ao R AR H ot
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Table 4. Effect of a-tocopherol in medium on total cell number after vitrification by months

a-tocopherol

No. of oocytes

Total cell number after vitrification

Con(uM) inseminated(n)
Average July August September October
0 650 101.36%5.125¢ 101.33+4.07 103.67+£2.08"" 102.00+2.838 98.67+1.76°
100 650 97.27+2.87%F 99.00£2.00 101.33+2.02™" 98.00+2.83" 91.00+£2.65™"
200 650 106.33+3.50° 107.003.16 110.33+1.26"" 112.50+1.06"" 97.33+2.02*"
400 650 91.23+7.52% 95.33+3.25" 96.33+2.08"* 92.25£0.48">* 80.67+3.33**

A-C : Means in the same column with different superscripts were significantly different (p<0.05)

a-b : Means in the same row with different superscripts were significantly different (p<0.05)
Values are listed as Mean + S EM.
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4. a-Tocopherol # 7)ol W& A3} H4 -5 & ZAXESF

Table 494 €49 a-tocopherol 7} FEel W& 54 &

ZAFSE 1l a-tocopherole] 7} sxol we} Hyr A8} 5o wE FAXSE
a-tocopherol 200 uM 7FgH A2 106.33+3.502A4 2+ 9 98 A0 uM,
101.3645.12; 100 uM, 97.27+2.87; 400 uM, 91.23+752)X. vt} F& oz =A(p<0.05)
B AR, t 2 etke] Afolel A BA A frofAtE AAHA vt & 2Ast 54
g3 & FAExF B 729 4%, a-tocopherol 200 uM A7} 107.00£3.16%
27 2 g2 A2 50 uM, 101.33+4.07, 100 uM, 99.00+2.00; 400 uM, 95.33+3.25)
ok = veit o 400 pM A E ALY vy A gz 2 BE AT F
AR fFlas dAHA vk 8] 243t 4 &3 § FAEFE a-tocopherol
200 uM AT 110331262 W27 2 o2 2270 uM, 10367+2.08 100 uM,
101.3342.02; 400 uM, 96.33£2.08)5.th HA UElEES W 400 uM HE 75 A& g
T 2 e Ay gdae A4 TR AAHA FAdT 929 223 $ A
&8 & FAESFE a-tocopherol 200 uM A 277 1125021062 iz 2 o2 A
(0 uM, 102.00£2.83; 100 puM, 98.00+2.83; 400 uM, 92.25+0.48)1 A x5 A<+
e A TelA foAos (<005 JET. 1099 243 54 e =
Z A ¥547= a-tocopherol 200 uM &) 77} 97.3322.02% &G 2 o A 70 uM,
98.67+1.76; 100 uM, 91.00+2.65; 400 uM, 80.67+3.33) 5.t} =7 LEFRE O L 400 uM
A& AL dxT 9 v AT BA4 FoAE AAHA k)

B oAgaA] 243 FANS AE g dnEANe AR G55 fE5

jl]'l/gz}'t'/]7] W%Oﬂ 6HHCJ jl]';({)]%?l' XH@Xéﬂ_7]— ?:1_10114_ /\ﬂ:lj_oﬂ _/]1:_}\01,% % %: 3)\]:]_
E}B}/\i %3]]3’4'@01]/\1 XHHO]PQO] O]_ja_oix]x] %E% lzl__jq_gjlo
E{:Qﬂ% /\]‘%éﬂ of fihﬂr(Rall %—, 1987). Fahy %—(1992)0] j} ‘%QE 8‘*{]:‘7—_7] /‘gﬁﬂuﬂo]ﬁ%
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B A e AeleAd AikolA Ao, Alelu) Al wf Aol FAts)

[o]
9l a-tocopherol?] 7} Fmeol wE tiZxo X dxe] wdal mjuly

1

& 9 A3 54 A 5 vty U9 AExSE W so] a-tocopherole] A9
AR e vA = GeFe EstaA 43d AaE g orstd va Z2rh
a-tocopherol A7} Hxo] wE FadHoA= 7~10€ 7% v]ard A3} a-tocopherol
200 pM HE7FE Ao 2 2 B A uyd =8 A wiley, 594
Apol = ALk viRkE WA S o= 8~10¥ A a-tocopherol 200 pM H7FE A €
T 38.60£7.12%7F tET B EF AYFERTY fFoHo® EA(p<0.05) WERTH &
23 A4 A - 5o FA¥ESFE a-tocopherol 200 pM Aol A 115.80+£6.617,
10633235070 24 th& 7 2 B AT Wy 52 AEeE ol g uE
TR iy dAg W 54 Ao FAEFAAE T~8d] 9~1098 T {94
o2 E=A(p<0.05) e

olg] gk ZIE Mol a-tocopherol @FAFsEAS]l H7L7F Aol AejFAgw AL 2 F4
weEd glo] adFelgt & £ glon, oz thddt FAsA 9 A% T 54
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ABSTRACT

Effect of a—Tocopherol on the development
and vitrification of Hanwoo IVM/IVF

Jin—-Woo Jung

Department of Animal Biotechnology, Graduate School

Jeju National University, Jeju, Korea

This study was undertaken to find if supplementation of vitamin E in culture
medium could ameliorate the developmental competence of preimplantation Hanwoo
embryos. Methods a-tocopherol was supplemented in maturation / embryo culture
medium at concentrations of 0, 100, 200 and 400 uM. The developmental competence
of Hanwoo embryos were assessed by observing the cleavage, blastocyst rate, total
cell number and cell count after vitrification. Cleavage rate from July to October
compared to the results, a-tocopherol 200 uM supplemented with a-tocopherol 200
UM treatment groups and was higher than the other treatments that had no
significant effect in maturation medium. In the blastocyst rate of  August to
October, a-tocopherol in embryo culture medium. Treatment groups containing a
~tocopherol 200 uM 38.60+7.12% were significantly higher(p<0.05) than control and
other treatments. Before and After vitrification of the total cell numbers in treated
a-tocopherol 200 pM, 115.80+6.61, 106.33+3.50, respectively, and control cells was
higher than the other treatment groups. According to monthly, the blastocyst rate
and the freezing of embryos in the total cell number that July to August was
significantly higher(p<0.05) than September to October. These results suggest that
the addition of antioxidants in vitro bovine embryo production and cryopreservation
may be beneficial in the future to identify and freeze the other way as antioxidants

to improve the quality looks to be able to produce embryos.
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