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ABSTRACT

The aim of this study was to evaluate the effect of a-tocopherol on blastocysts development and subsequent cryo-
survival of the vitrification. The a-tocopherol(0, 100, 200, 400 1 M) was added in to culture medium for the bovine
embryos. The blasocysts from the a-tocopherol and untreated control groups were then frozen-thawed, and their cryo-
survival was assessed by in vitro culture for 48 h. There were no differences in the overall cleavage rate(56.14+4.66,
58.18+4.70, 62.97+6.86 and 51.17+7.28) among four treatment groups. However, in blastocyst development and total cell
number were significantly higher in a-tocopherol 200 p M(38.60+7.12; 106.3343.50) to culture medium than other treat-
ment groups(29.30+5.24, 31.60£7.12 and 26.37+4.18; 101.36+5.12, 97.27+2.87, and 91.237.52 respectively). Before and
after vitrification, the total cell number and blastocyst development of embryo were significantly higher in July to Au-
gust than September to October. In conclusion, addition of a-tocopherol 200 uM to in vitro bovine embryo culture
medium was beneficial for improving embryo quality by decreasing the embryo damage blsstocysts cell number and
improving the tolerance of the embryos to cryopreservation.
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berg, 2005; Wang$} Zhou, 2003). £H45E<] AT A
g Al FARTY] o] JIS WX E Qo=
Sk, 7k 2, g AR L wigde WHE &
22 9 o SR 9dd Fo] RuHYrkNakao2}
Nakatsuji, 1990 ; Thibodeaux %, 1993). #2254 &
del AL oA HESA FEEHY YA GAY, =
710 R A A el Fet AAE FHF SAA
(free radical)”} U A ¥ s 4beld A~EY A
R Aikstd Anitric oxide)o} 2 FAHEY] W8] =
As AFdheE 845 o8N doldta ®uslgnt
(Corsby 5, 1988; Joenje, 1989). H|Al<% Whatel =4 whe
Ao B F FEEE s 2EHAE nEZ=golo]
3% 28 A, DNAY &8 xste] dale Ae
2 A ejeale] A& e9lo g ALt A AE
2 X Aol weliks), a4 BBA3, RNAY &4 2 A
A Adx dild 5 Fe Edo] WA gy 99
ow 4E7 EAAE 5T I8 DA 425
el w52 dAIge 89leg BuHA 3l om(Jones,
1985; Bize &, 1991; Miyazake %, 1991), o]&|3F &4 A
&E A7 $1g Wiz Adulgd ol a-toco-
pherol, glutathione, B-carotene, catalase, taurin =3 #
= AHAIE Hrlsle] Aoulke 23L& AMAATE
A77F &ds] 218 1 gltkSaikhunal &, 2008; Thiya-
garajan®} Valivittan, 2009; Marques %, 2010). ~4 &
AZou; A 2ol A HEIH AEET FEHlgo] FH3
Aste 7] Wi LAY FHAREV|E fde 4
< AeHAl BESHA H%THVoelkel} Hu, 1992; Ku-
wayama 1995; Carvalho %5, 1996). ZL21\}t @R474=]1<] 7]
=28 NS Y et 2 BER TS AE:
83} FEEo] W A Holw ok M A 5
Aol AELT FHES Fol7] A% g4Eed A3}
AP Aok wEha] 2 AFe 399 dEHS 49
X B AA W 439l a-tocopherole] M7t
Hjqfo] AQJujeF B FAg] T2 BE 9 FaA A9
g WX GIS Ak A s

Mz oAy

HEEo ey +3

2 Age] FAY diaE 7944 10871K)9) &5
S dAE AREEIGITE HEE daE A Hokh
PBS(25~28TC)ol|l Ho} AgAz ket Gxae &
4ol 2~6 mm ZMAHEANA AH AT FE T A9
d%& 9814 LH 10 ng/ml, FSH 10 pg/mi$} 10% FBS
7} 27F TCM-1992 AHS-3ksich G838 CO, 5% in-
cubator®l Al 22A13F vlleF F, A9]FA FA|EF T A
AFAL AsE dEHY] HFAHEL] AR AL,
IVF100 vl A A5 AS Sk A4l AL
H AN e SHAYGMKPN)S o] &8t A 5A
S A8 ARRE ALY HF FEE 2.0x10%m] HES

o

olr

ZAsA 1, 627 F CO; 5% incubator WA 7
< FE33h

SO A Hi

AFgE dETS GFAE GFE AAG F CRI-
aa HgHN oz A CO, 5%, O; 5% incubatorol| 4] 484
b Bt wjFS AAEIITE A9 48R T A
Ao Fdd 2~-8M2r] Aty AEste fdE
& ZASIGITh 28] #1E $ATE 10% Petal Calf
Serum(FBS, Gibco)?t H7Fd 4141& CRlaa #j¥do=
WAG 5 oo 8A7F ZHEo R wigAE adkstgleh wf
HEE7] AR Rl 6~8UTE AL, 7~9UA A
AbE EIREE FAEE AEste] Agd FAEISIT

a-Tocopherol &7} Hj ¥

B A9 ARS8 a-tocopherol(Sigma, U.S.A)2 A
18~20*]17F Aol ethanolo] &&3te] 24 & 5T o3}
WE dete] 2 Aol A8t} a-Tocopherol®] 3
7he AL s AQQuigde 242} 0, 100, 200 and 400
uM FEZ 718k ARSEiTh

EX5t 54 ¥ 83

FAEe] 243 4L Y814 025 ml strawsS AHE3H
z223t FAWHES o] 8313t D-PBSel ethylene glycol
3} glycine €33} vitrification solutions A3} |

T4 T 7~99 A F wRiEy] A FolA
gejeg oz -3 FAUNS AHEte] 2Ast T4
S HAAEAT 2218t T4 vitrification solution®l] 4]
FAHE 025 ml strawoll A FA3 ofg AAE 4 A
A ok 52 B T F AAAAL o7 EA] A
At 4 BES AABIGIoY, g3 & AE] HU)
A

=
S AANEIL AT 3l A" 959 TCM-
199 Hjj%kHol 10% FBSS 0.3% sucrose® 24zt -§-331
Azsdqct. FATe e FEY FATo Bofe
0.25 ml strawd A& 37| T 523+ =& ¥ 37.5TY
ggzof HAXSH] 1027 SR gl A&
< 025 M sucrose &AM 587F =EA)7]1, 015 M
sucrose =AM 5587+ HY L FERSAE A A%
2 CRlaa B o2 24 CO, incubatoroll A 124]17F
o] v AR ¥, P TH o= o]l glE A

3 R vokd FHRe AT AoE P,

SYEY MES TA

AT NES ZAHE Long 5(1999)9] Wl &3}
o AAEeleh A8t ed F AEd 53T Hoechst
33342 9 Aloks ARSSIGITE M| AE RIS 9
stod 346 nm A B e A2 e F3E
1] 7 (Olympus, Japan)oll <] 2008 =& = #&33iTh

om

A &4

AgolA dojzl A he] G2 E, viRtELYES
TR F AES FAPAI= SPSS(Statistical Package
for the Social Sciences) 12.0(Chicago University, 1968)
two-way ANOVA(Analysis of variance, RA. Fisher) Tu-

ol rle
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Table 11X a-tocopherolS A2} arolol] H 7}t
T 4 sy 9 Sy 2age st 43E e
B 2k 528 F8EoME a-tocopherol 200 pM X
AT7b 629746.86% 24 2T 2 tE AYF0 pM,
56.14+5.66%; 100 1M, 58.18+8.00%; 400 pM, 51.17+7.28
%y tt A YERE oL, o H el Aol vehd A 9t
th. 0|9} H]5:8HA| Thiyagarajan 5(2009)% a-tocopherol
100 uM A2skglE w7} oh2 Aejro] sl #9)%)
Aol HolA] Qoitha Haudgih B gl
APl ¥Al a-tocopherol 200 uM %7} Al el A Bat
o] B AEFHET & 3 Btk ol Uy
E7F A8t 2B 2 o3 #AlE apoptosis®E FH W
s Beste 9Eg s Basle tiTatemoto 5,
2000). 12J31 €9 a-tocopherol M7} FEo| wE F3
& Bl ARG A, o Aol AlztEe Al 7
Holl= a-tocopherol 200 pM Hg]TF7} 55.8045.05% %
A, dz2T 2 gE AHETH0 pM, 54.29:4.66%; 100 y
M, 5241x4.70%; 400 pM, 46.07+4.82%) R} =7 Lhebyd
or, o & Alde] 44 A9 89 A% a-tocopherol
A7 A= 200 pM A F7F 72.00£11.71%2A, iz
TR R A0 pM, 61.82+8.12%; 100 1M, 65.52
+13.38%; 400 uM 58.89+1229%)HU} fojF o= =Al(p<
0.05) Wbkt 3, 718 Alde) Alzk A1l 999] o
-tocopherol 200 pM A&7} 60.49+3.95% 24, HZRF
2 o A0 pM, 46.97:2.35%; 100 1M, 54.68+523
%; 400 1M, 51.62+1.85%) .0} =2 4 Bk 7k
A 44 1089 a-tocopherol 200 pM el 7}
63.614534% %4 i+ 9 thE A0 pM, 6146
522%; 100 uM, 60.12+9.19%; 400 uM, 48.1148.85%)X.
o = Ve Th 7109 el Aele) B4 Ax)
AE oAk 1AER @l vl AYyee
A 7 Fag anhvw A4S wjokde] AR
I s FE2T] H(quality) Soll oleh 9-go
dae] Aedor Ads dide FasA uels

Table 1. Effect of a-tocopherol on cleavage rate by months

oF & Algrolti(Cho 5, 2010). Hole A4 Fo
dolit sbsh ~Ed o] 1o o) Ao} AiH wjo}
o] ve Fhg ) oty dhdhgo] gk F9lou, 9
o Az wF B SAA ]l ofsiM e AAE
UG BT Quinn F(2005)2 %] AFH A
o] Aufjeol] thst A-FollA] 5% AbAE ST} ol
Adats pasigion, H2oe AERe-S dE fre
redical & #|Astal, AeeAgeel wagg AN
Aate] kel el ofe] spA] AgARIAF B gk e
A7 o2 F& ALES 442 A HAHChoie
2001). z2]ar FARSEAIQL vlE] H7E A zpikgel] ¢
8] Atsl e AT &48 Y 5 Jdda R
HCarlson &, 1993; Rodgers &, 1995), 71 % a-toco-
pherol& e 3 A2 g3 AR @ Frolx
Fekal T8 qksk MAAHRAY V%S sk slem o
#14] lciKontush 5, 1996).
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Table 20141¥ a-tocopherols A jujekle] 37}3t
52t Y o gy vk o Ae-S AN A
ojth, WA 2R a-tocopherol 200 pM AT 38.60+
7.12%° TAEES Hol, gz 2 oE A0 uM,
29.3045.24%; 100 pM, 31.60+5.14%; 400 uM, 26.37+
4.18%)Hch =7 vebstot zH ekl BAY e
Ak 17gE A bkt ol AfrAThe] wEge A}
ol Ale] waFA FHoBA 27 AT geno-

e A8t F - F9 free radicaldll o8] dojdtia okd
] dar, ek Abst B4& E3l pyruvated) TEEE <
adlo] ATPE A4F gl A Akadl opgx)e] Gl
o 3X free radicalo] o] FI-E Wi B s
tHThompson -5, 1996). & ATP 282 A
Artoll ZiodsiaL, AlEu Abel gl Aol Al o] &
43t Aols debd o vkl B skthWales, 1975
Leese, 1995). €™ a-tocopherol 7t F&of w2 wjyt
T 0SS va 2ARE A7, 799 oty dggS
Table 1°4] #&&3 FYs a-tocopherol 200 uM
Aoyt 4217+1.58%7F thErek B AZTEO uM
38.83+1.20%; 100 pM, 40.87+£3.03%; 400 1M, 33.65+1.52
%)R Tt FA vEb o, SAE freabs 8 H A ek
v 8ol uinty WAE-E a-tocopherol 200 pM A
T7F 55.3146.62%=A, WERTF 2 ThE A0 uM,
34.69+1.12%; 100 uM, 37.36x1.15%; 400 uM, 32.48+0.74
%)ETE AR OE H2(p<0.05) LEES HGlon, 9

« -Tocopherol No. of oocytes

No. of development to cleavage

concentration(uM) inseminated(n) Average July August September October
0 650 56.14:+5.66 54.29+4.66 61.8248.12 46.97+2.35 61.4635.22
100 650 58.18+8.00 52.4124.70 65.52+13.38 54.6845.23 60.12+9.19
200 650 62.97+6.86 55.80+5.05 72.00£11.71 60.49+3.95 63.61+5.34
400 650 51.17+7.28 46.07+4.82 58.89+12.29 51.62+1.85 48.11+8.85

Values are listed as Mean + SEM.
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Table 2. Effect of a-tocopherol in medium on IVP development to blastocyst by months

No(%). of development to blastocyst

a -Tocopherol No. of oocytes
concentration(uM) inseminated(n) Average July August September October
0 650 29.3045.24* 38.83+1.20° 34.69+1.12°4 30.48+2.29"* 13.20£0.67+48
100 650 31.6045.14"" 40.8743.03° 37.36+1.15™* 31.9740.73°* 16.19+0.87**
200 650 38.60+7.12° 421741 58° 55.316.62°" 35.85+1.73%8 21.06+1.20°°
400 650 26.37+418" 33.65£1.52° 32.48+0.74°* 25.28+1.18%4 14.06:0.73**

A% . Means in the same column with different superscripts were significantly different (p<0.05).
* . Means in the same row with different superscripts were significantly different (p<0.05).

Values are listed as Mean + SEM.

of vty WAlEo] S a-tocopherol 200 uM X&) T-
35.85+1.73% 24, Wi+ 2 & X290 pM, 3048+
2.29%; 100 uM, 31.97+0.73%; 400 pM, 25.28+1.18%) K.t}
T ¥ BES 2oy, 400 uM HEl7-E A3
T 8 g Al FAE foake IAFEHR
&gtk 1099 wiwtE ALl H9 a-tocopheol 200
uM AT 21.05:120%2A, HET L ThE A0
nM, 13.20£0.67%; 100 1M, 16.19+0.87%; 400 pM, 14.06
+0.73%) BTt T4 02 FL(p<0.05) Z2HE Wi
oj¢} &2 Z#E E u, a-tocopherol?] H7H= pe-
roxidation(H--A 8 27| A F9] Iish & WAshs &
#7} 201, a-tocopherol 200 uM F7HE X e)FollA &
T TR wdd g Sk s aa) dld &
Aual AbRFHoITE A widkE WAgo] 7~899 11
9] Yol B8kal, 9~108 B} wiNkzy] WAy go)
FoHdo2 EA(p<0.05) HEbkth HBAT} Blaske
B, g A2 F A AT F58olA Monty
(1987 F dAst FABFTE Age dFE B3
&3ko™, Basile 5(1998) 715 Wl A W &
ohrhal RIStk & 5(200002 441 5 ALH o
A7Ped FARS 7P wol AFHUT T Bk
AdrAddahs b e Ausdde] 495 1
ogt 2Ef 2R ¢ AF AWM A (heat shock protein,
HSP)oll oJsfl =A¢ho] nasolzt}, HSPE= €573}
LE U 2EH 2 o8 §5 FA == @ Wgo]
WA, estrogen©|t} progesterone® & ATEEO F

. i

AMFAMT g #2FH 2 YK Ciocca 5, 1993). HSP
¥ 34 &(hyperthermia) .2 HE] 4l <1 Absol &
Aol ZHAE A A FNA EE A Ho] HE o
ANAANEE Bodti, 7|8e odwstes 988 38
b B Ao Aol Zo] AT A A2AEY S
2RH B8 4 e B A S HeHA] &ol 7~
8ol ¥re 312 2EFA7F 9~108 wivkxy] EAE
9 Az YeEhe Zog AlgEozl,

a-Tocopherol &710| TE & MEs

Table 3°4]% a-tocopherols |&jujkelo] H7}et
TR s FATY] FAXFE ZARE Aol
a-Tocopherol 200 pnM& H7HE A= 115.8046.61 %=
A iz 2 ohE AE 0 uM, 109.145.89; 100 uM,
104.23+6.57; 400 uM, 96.00+7.06)Hr} KA o A
(¢<0.05) TEEACE A3 Aol A Ao} G Tl ol A
AlEl EE H71E A, otz Syl o
wol sy, A= Aol dodMZ A Llul el
HIER] ES 3wl get A, AgFelA TR Al
AXS ddy oA iE Fo] rie A
B317} 319 tHJeong 5, 2006). ¥'E a-tocopherol 7}
ko o FAESe Aie 799 FAEFL «-
tocopherol 200 uMollA 119.75£1.892 ¥A Webon,
400 pM ATFE AL A 7 L e AT
A AR FoAR= g A gskth 8¥e] a-toco-
pherol 7} ¥&o] WE FAETE a-tocopherol 200 pM

Table 3. Effect of a-tocopherol in medium on total cell number by months

a -Tocopherol No. of oocytes

Total cell number

concentration inseminated
(uM) ) Average July August September October
0 650 109.1415.89° 116.00:2.29"° 110.5041.94°° 108.25x1.03%¢ 101.672.02*
100 650 104.2346.57" 108.75:4.55"° 103.33+1.26"° 104.3320.76™° 99.50+4.60""
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" 100.6742.36"* 99.67+1.53>* 96.75+3.17°>* 86.6742.36™*
A~C

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

** . 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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AYT7h 1195022102 thz7F 2 o2 A0 1M,
11050+1.94; 100 uM, 103.33+1.26; 400, pM, 99.67+
153)ETH fro)Hom =A(p<0.05) YERNTE 992 q-
tocopheroll 37} kol W& FAHFZFE a-tocopherol
200 uM X7} 116.00£1.782 T A2]74100 pM,
104.33:0.76; 400 uM, 96.75:3.17)ol| A tZTE )| 9]d
WA Ael el A freH e = p<0.05) YERE 10
49 a-tocopherol H7} FLol WE EFAEFE o -to-
copherol 200 pM A& 57} 105.33:2.02%, th&7 2 t}
& HET0 uM, 101.67+2.02; 100 pM, 99.50+4.60; 400
uM, 86.672.36) Rt} Thi & S Bov), A4
oAb G HA Gokrh 2 FAESe WEE A
B ufRtzr] BAE s} T3 789l 8] 9~10
4] AgTe drT BT EMISF) Sozos
(p<0.05) 3tdh= 235 W tH(Thiyagarajan %, 2009),
%% a-tocopherol 200 uM H7bE WIERTE u]E3 o}
£ AT 28 29E bl 202 Hol, HSP
o} ¥k ats dehiis JoR Holn ofE AHe
AL 2EH2E QF) 9~109 wjutzgo] 7hae) vl
TR, HES Fag ololx)= Zlo2 AlgEejH)

a-Tocopherol &7[0| ME XX3t 54 - 83 & SHES

Table 494 = €8 a-tocopherol 7} FEo] wa
<2 &3 ¥ ATT FHBY FAZSE 24V A
oltt. 4 &3 ¥ a-tocopherol?] 7} e Wi} 24
AlZE o) Y & AES RS M¥ate] ARG
o 228t 4o wE P FHISFE a-tocopherol
200 pM H7}gk X 106.3343.502 4], thx+ 2 v}
A0 uM, 101362512, 100 pM, 97.27+2.87; 400 1
M, 91.23:752)H T} Fo]H o2 =A|(p<0.05) LEbEA| Rt
zToke] AfelolAl FAA frojals Qw9 gt
2 228t T4 §9 F FAEFY AE 799 4
%, a-tocopherol 200 uM 2] 77} 107.0043.16 % T2
2 e AHETH0 uM, 101.3324.07; 100 uM, 99.00+2.00;
400 pM, 9533+325) Kt} EA e oY, 400 pM A
275 A A gz 9 g2 AFA B
A rolaks AAHA FAck 899 248 B2 §3)
5 FAESFE a-tocopherol 200 M HE| T 11033z
1262, izx7 2 o2 A0 uM, 103.67+2.08; 100
1M, 101.33£2.02; 400 uM, 96.33+2.08)5.t} =4 LERL

ouf 400 pM HEFE AL gz 2 O Ay
NME BAA FoakE AAEA @y agd 999
73t 54§ § FAEFTE a-tocopherol 200 pM
A277h 1125041062, W27 2 & A9F0 uM,
102.00+2.83; 100 uM, 98.00+2.83; 400 M, 92.25:0.48)°]
A HERTE AT YR At feHom =
(p<0.05) FEFLTE 10€9] 2218} 52 §3) & Az
¥ a-tocopherol 200 uM A&7} 97.33+2.02%, T
2 2 A0 uM, 98.67+1.76; 100 pM, 91.00+2.65;
400 M, 80.67+3.33)Ert A YE O, 400 pM A
75 Aot 7 & o2 AyFA FAH F9
A= JAAHA gt 2A8 $Ee AEvE A% E
T FAENY HAAE A FTMA AR - 9 A
A Pe ANk sAHSR dEA vt
AshE FALNL e 2noa #PziE]y) i
W A Ed ARSI doju A 248 F 4
o} wheba Faladoll A Aol o] FofA|A] gk

1 ¥Q Sl Byr o

olf
k1
Bl

fl
Ny
o
r
&
itlo
)
o
:Olé
©
r
&
3

al
=, 1987). 4 g9 sygHe
Ma7de] 4oz dux]l

574 g3 Aol 1
E2o dug FAA 23

ZA o] B W
st} mepy ek
AeA FuE s take 4
AN 710l o AT Aol & Aolny

B ATE T8 Al ALl A, A9
Hi QAL wFelfel] 3MAbalAIQ] a-Tocopherol®] #H7}F 5%
of W& tixTet M GET weEd wiuka 2y
& 3 28 T2 5 AEA vXe 93-S Fsia
24 ARe ATk a-Tocopherol A7} “ske] e
EegolMe 7~-1087H4 vug A3, a-tocopherol
200 uM H7bE Ag7h T 3 B ARy B
e By, #od AolE Qiloh winvkE wAlE
= 8~10¥°)4 a-tocopherol 200 uM H7}g Az
T 38.60£7.12%7F & W B} ARy Rn fojHom
FA(p<0.05) HepStE 24438 $A A 59 FAEFE
a-tocopherol 200 uM A #]F-llA 115.80+6.6170, 106.33

=2
2 0%k

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

concentration inseminated
(uM) (m) Average July August September October
0 650 101.3645.12°¢ 101.33+4.07 103.67+2.08%8 102.002.83" 98.67+1.76°
100 650 97.2722 87°F 99.00+2.00 101.33£2.02°® 98.00+2.83* 91.00+2.65"®
200 650 106.33+3.50° 107.00:3.16 110.33+1.26"° 112.50+1.06°8 97.3322.02%%
400 650 91.237.52% 95.3343.25" 96.33+2.08>* 92.25+0.48* 80.67+3.33*
A~C

ab

Values are listed as Mean + S.E.M.

: Means in the same column with different superscripts were significantly different (p<0.05).
"~ ¢ Means in the same row with different superscripts were significantly different (p<0.05).
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