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Summary

Effect of tamoxifen (TAM) and E: on oocyte maturation, effects of
TAM on the level of E: in oocyte and effect of TAM added to
maturation medium on the in vitro fertilization (IVF) of porcine oocytes
matured in vitro were carried out to determine the acting period and
necessity of 17p-estradiol (E») using the tamoxifen (anti-estrogen).

The basic maturation medium was mTLP-PVA and hormones used
for maturation culture were PMSG (10IU/m¢), HCG (10IU/m¢), and E. (1
wg/ml). The concentration of TAM added to maturation medium was 13
uUM. The oocytes were cultured for 24h (GVBD evaluation) and 48h (M
II) at 385C in humidified atmosphere of 5% CO, in air and judged as
matured when they were attained to the stage of second meiotic division
(MI). The level of E; in oocytes was measured using 17p-estradiol
Assay Kit (RIDASCREEN) in ELISA reader. At the end of maturation
of culture, insemination was performed in mTLP-PVA (2mM caffeine +
3mg BSA/m¢) medium. At six hours after insemination, oocytes were
transferred to TCM-199 medium with 10% FBS and culture was
continued for another 12hrs. Finally, sperm penetration, polyspermy, MP
foramtion and normal fertilization of fertilized ova were checked
microscopically after appropriate fixation and staining.

In in vitro maturation (IVM), without any relation to TAM addition,
the rate of GVBD and MII of oocytes when cultured for 24h and 48h,
respectively, were higher (P<0.05) in the groups of PMSG and HCG
than in those of control and E; treatment. When TAM was added to
medium during the 2nd 24h of culture, MII rate was significantly (P<
0.05) increased in PMSG and HCG than the other treatments, and when
added TAM in the later stage of culture at 24~48h, PMSG and HCG
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both promoted the maturation of oocytes.

In assay of E; level, Ez concentration of oocytes cultured for 24h,
without any relation to TAM addition, was the highest (P<0.05) in E
treatment. However, the E: concentration of oocytes cultured for 48h
without addition of TAM was the highest in Ez group and lowest in
control (P<0.05). When TAM was added during the 2nd 24h of culture,
the E» concentration was significantly (P<0.05) the highest in E. group,
and when it was added during the first 24h of culture, there were no
significance among the treatments.

In in vitro fertilization (IVF), there was no significance in the result
of IVF (sperm penetration, polyspermy, MP formation and normal
fertilization) of oosytes cultured in medium without TAM. However, the
rate of monospermy was significantly (P<0.05) increased in the group of
PMSG treatment when = oocytes  ~were  matured for 48h in
TAM-containing medium and there were no significance among the
treatments in connection with the other items examined. The addition of
TAM during the first 24h showed some effect on the results of IVF, but
its addition during the 2nd 24h enhanced significantly the normal
fertilization of oocytes when matured in PMSG- or E: -containing
medium than in medium with HCG (P<0.05).

The following results were obtained by this study.

1) The progression of oocytes maturation was arrested when they were
exposed to TAM for long time during the maturation culture.

2) TAM showed competitive action with E; and had no anti—action with
PMSG and HCG.

3) TAM addition to maturation medium improved the rate of MP
formation and normal fertilization of oocyte and especially its addition

during the 2nd 24h of culture was more effective on IVF.



In conclusion, E; and TAM improved effects on IVF by acting at
different stages of oocyte maturation and caused beneficial changes for
IVM in both cytoplasm and membrane of oocytes. The findings obtained
in this study may provide firm bases for the improvement of technology

in future for efficient production of porcine embryo by IVM and IVF.
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Ao Edgor 2dk dMA|ol4d (Yoshida et al., 1992; Ectors et
al.,, 1995), AJ+AHA dAH A4 (Nagai, 1994, 1996; Funahashi & Day,
1993), A FAd 3 =g 5o T2 Aol (Grupen et al, 1995) 2
cell block (Funahashi et al., 1994)31} 2o Foll 7t dQlo] . o]9o =
QA FA Y 2% (Eng et al, 1986), #lF Aol FF (Yoshida et al.,
1992), w92 2 (Funahashi et al., 1994), ®j%FA] AtA o} o] A3let A ®
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al., 1990)¢} WAz o] EA off7F A A G| JFS A
(Ding & Foxcroft, 1992; Kikuchi et al., 1993, Nagai, 1994, Ding &
Foxcroft, 1994), @3t wjgdFo] ANl F/F (Eberhardt et al.,
1994; Im & Park, 1995; Lorenzo et al., 1995; Coskun & Lin, 1995), &2
o #H7F ¥ F% (Mattioli et al, 1991; Ding & Foxcroft, 1994;
Funahashi et al., 1994; Funahashi & Day, 1993) S %= A<y dald Ao

A FFE AT AAE L Y ol A= AW =5l d
o] FHEE, § dTAE, AHSAE, FEGAZAAN AL HAY A
gt dxde] A 9 Ao e dv. s=FS HEsta
dE e Ame] AT HAspeAzRH WEHe AR 2EE
(FSH, LH)el 71<91st=dl, FSHeF LHe| ®Zol o #HIFHMETL 5238

i, A E 9E) androgeno] A ¥ $, ©] androgen< estrogeno =
A E Tt estrogen & WX AES LH-receptor % I HZFAH X
FSH-receptorE S7MA71HA T ¥dg 9 ¥y Ao #ojstA Ho

(Fig 1).
At o m 2o Ao A Alxd Ay ddx0E s 5 3
o AL wYA FSHY LH 59 gonadotropin (GTH)S #H 73t A4
53] LHe d94oz2 Axddss sty %

o o
=3 , &
AS 73t} (Mattioli et al.,, 1991). H=3F T 28] #8179 o g

z}ol 7k ‘rlE} (Funahashi et al., 1994). °|& k2
FEAHE Zg3to] steroide2ES A=Y 2 T EHY
Aol Egxolth. vl EoE H7bste] =2 vl &9 SAHY 2 (g3
HAS Holal 9oy (Nagai, 1994), o] Ayl W2 Funahashi %
(1994)2 E29 @537 GVBDE, A& 2 AA9 IAF&S A3HA7
AL, WjFS 7ol Exs H7bstd S @A Eo] "olxlvtar Basie] 4
TAFEZ ] Aol A AE Kol 9l

HT AAEZ o] &3 Aol A estrogene] #F§ = o] estrogene]
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st A43E 40 tamoxifeno] tdl W2 A7t Huxi ¢&d tamoxifen
o #&2 AP sampledl AAE F7 R FE&Fod wet A= Q
SFo] thEthal AJAME a1 QT U 2o] U FE WO Ao = estrogen©] Z A
TR g, o] Z2&E9] dxde Az #oJst= 7] (mechanism)-
HEojol dlvta Ay Zb3ith 53] anti-estrogen¢! tamoxifens o] &3k
A FAe] Aol gk A= g Ao, v o] EAE
&3to] estrogen® W3 7]do] FHEEAGHH dxdo] Hm - A
of W Wik &2 AA TUtEEa 7 :
kA A= tamoxifens A WFAbe] A &g o] o] &3kl A9
d=ol lelA 1) estradiole] #-8-A17]1¢F HoAd F49, 2) tamoxifen®} Eg

o °

plS
o

o] As A&, 3) tamoxifen?} Eo7} date] A& - 4 2 e g Aol m A

= Qg Sl g AT 2Ag



gY WA JAAT BEE

o] FFor % =4S gt oloj A A2z
FEEY F7IZ ot olE WAt Asolet vk A dare] A
o] WAl vl 2N FTRe W5 SAAAIHN T T

e

)
v H ), Yoshida & ( 1992, 1993)2 =A| x| #]&Fel mTCM-199,
Waymouth MB 752/1, mTLP-PVAZE o] &3lo] AANITAE&o] =4
yelwttar ®Bauskgol. mmak wjtkde cysteinoly glutathione® % 7}3
T AN S AA FHTua o™, Waymouth ¥ ol Al
W27 mTCM-199 =5 TLPui oA vikst Ant gAY
9 &S v A= glutathione (GSH)® H%=7F =31, mTLPOl cysteine
04-0.57TmMZ 7}t & W Al 9] ol A HHOJ:E] w2kl GSHE =9 &
P &0l A YEETa gt olde v Tk 4 F 3
sl =, AsulFdel cysteined] H7b= HAEAS] GSH
Al stH, GSHRAE S 4 & A AAIZAA oA T ash
o) wjekde] AL Hx Wzt GSHO H Lo 9
3 Hastd Y. GSHe AXZW T8 free thiol7] 241 Al 3E 52
AP ) dd s DNARA, Al 4hstE WA= & 5
715 S %th. Yoshida (1993)= GSHEA S A %717 &<

AzAR dA2A A e 33 (decondensation) <}
319 th Rexroad ¢ Powell (1988)& WY
-19991 A wj<kd o] Ham's F10o A w3t Axt £ i g
, Hirao & (1994)& wi¢fzx=e] BAHg A4 443 ¥4
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Eng 5 (1986)2 = A WAE 39CoNA wjdatds o SA3P &0
37CAA gt ARs ol Bt =4 q_E}bLth H = e}
Y 255 2002 939 v 57 Oﬂ/‘ﬂiﬂ/] ae xg3l oﬂ/ﬂ'J;‘(ﬂ o]

FA| (multipolar spindles)”} WA E A1 o]zt HALS

R

HEL7] Al A MIIEA o] o] 27744 BE @Al A &AL B
kil k. 53] GVBD7F Wzhel 7bd miztsidtta g S5 s A 2
TRt AR ol MEAUe AX (vesicle)7t HAGAJ] FHE
frdetar, ojeld REFAS e I 4 T AAAQ] ddeE ol
A 7FA3A Y (Moor & Crosby, 1985).

A Aol AlQluf Al kAo ko] 20%°l A 10%, 5% = Zraghel w
g} MII®] Hl&o] @AA ot FAHE&E HojHrh £ HA+4
T ATt A2 AHdAs wolwt S, & 9o IVM-IVEA A3
3 Aot COxze 747 20%9F 25~5%Fal Hastal gtk
(Pinyopummintr & Bavister, 1995). | #| @z}l HA & &5 A|7FS 42~
X ZE O 2 At Fo) 2441t Bla) Q) A ¥t} Funahashi 5 (1994)2
A eluf Al et 2 (paraffin o) AE4 EHS S5
Aof, mFH WOl estradiole] b FHAghhal shlvh & WApo] A9 uf
%Al thyroid®} LHE $H7A| H7Fst S W
A3 thyroidE €7 H7Fst AR =4 e

| =

4 F AN MeEe SEd o

Mattioli & (1991)2 =H#] 2] A elufFA] LHe FSHE H7bekd =
 GVEAY Ak v &o] ZAaEHn MO vl &o] EA Jea, 3
LHE #7bebd dxpel dAxe] A& oz AsiEd A7 F317
of w3 W dojukrii Hustrh H A FApe] AW EA HCGFA

of
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1247 o]l cAMPO] F%7} ZF7hekitka B ekl al, Coskun ¢ Lin
(1995)2 Aol FAl HCGE H7Metls W AlEW cAMPO FA#nt of
et dxbe] Ase FXgua s = cAMPO dAIA Sk I
4 A/HE 9 v]stt}. Funahashi 5 (1994)3 Funahashi ¢} Day (1993)
= A FAGT BEA S v g W EFEFT] S, vl 20413 Fol PMSG
U estradiols FH7MetAS Wl A I ES Holmwa, PMSGH
HCGel #H]&f estradiol ©5 H7l+= Aol HAFE (penetration)S A
IS fEstde. =, widxR7] 2043 F<k
PMSGH 7y, 18]ar wigFS7] 20417 o] Feol+= wigd o2 PMSGY
HCG, estradiol's®] T2#S AASI S of =HA dxe] AEH Ao
Z2 5%tk kA th. Eppig ¢ Schroeder (1986)% A 9w kAl w3 5
2 Ages G A2 294E F F AT A

s, ¢AANGHE A

Olt

3. Tamoxifen® AA X A & u]

HL AMEE o] &3lo] estrogend 87| 2 o] estrogenel gt
A8E 42l tamoxifend] gt A7} &3] e Fo|t). tamoxifens H]
Z~E|Zo]E=A triphenylethylene FEEZ=ZA, A&l 3¢t (breast

cancer) X & g 2:o]lx Qo Fg&7]H Es receptord TZRE W3}
AA FE&A7 Exell tig HsEs @A A, estrogen®] -8 A €]
AgS with (George et al, 1992). 81 Katsumi 5 (1992)&
tamoxifen©] AFE9  AFY (endometrial  carcinoma)®] A}
progesterone5& 4 TEE FT7MAZA I, 17-Pestradiol?t vIZ7IR 2 AF
4 AR C-fos HdHAS A=A ttar stoh. &, A-g Y (endometrial
carcinoma)°ll 1©JA] tamoxifen®] & 3= AbEel {9k (breast cancer)

o] 3t tamoxifene Epdd Al @32 el A= gz} @



Vallet & (1995)2 estradiol®} 1mg tamoxifens A Al XEn] FA] H7}3)
AS W AFAHe wES v &t E=3F tamoxifens estrogen
o FAFEZE  (agonist)®%=  ZFEskttar @), Phaneuf & (1995)2
estradiolS steroid—free®] Aol M 71312 vl inositol phosphates®] o
S Z7HA A o8 g 9GS anti-oestrogené! tamoxifenz] ol 2] &l
A3 glolH. ol 7ol tamoxifens UE FEZTA oAM=
estrogen agonisto]| Ay, =+ Z =4 (antagonist)dw o =2 HkS-3si). =
tamoxifen®] =382 G+ oA L EEWHI Ho] wWi FEo|H
(species specific)o] a2 ®3F 7]#E0]% (organ specific) o2 ZH&32 =2
o 2o A3 desitta AbE

4. FEATG FEA A& 2 2
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Yoshida & (1993)2 = %] ¢Hzte] A vl Al PFFSF cysteing # 7}Fsf
of 78%° FAHAES AU BAH FAHAGE olHst A=S AAts Ao
¥, PFF= 345 ghEtha etk

£ 1%¢ PFFelA A w4 & 54885 AA

g A3 93l AFEH A4 B A A S oA A

A UEHR T B stk gk A Aafop wjuks v
&= PFRolA AA2lE 3 2ol =
A5 ol gstis W gAAF el 751‘}131, %”ﬁﬂﬁé"é o E/ YEyw
ow, A A 4" HAA
t}ar skt Yoshida 5 (1990)
go dFMEEEy dd5&S dAY. I8y Racowsky ¢
McGaughey = (1982)2 = A W2} FF5GA ] vl A dFr A Fo] <
s MIITHAl 2] A do] A= Atkar st Yoshida & (1992)-2

A odels kel HIube S W s g RO AL

=283 polygyny FAHS
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S S7F AR AL gA] FE R HTb= dA o), A
= al

T4 = 9gss sk 39 th Kline (1996)= FSHE g3 Wi
o EHulE dxE En|Ho] wfx] xto] AouiSS X3t s}

Kim & (1996)2 & WA A efufekoe] dojr dx oz Exs H7bsto
HiRksE o} RstujgiE ol Axs TS Baskdth. BEH Ayoub 9
Hunter (1993)= & WA A &jujgr] dFxele] Hr7be= Ao das
AAst= Aom vepyal o)e gk Tae v 24N A GENS A AT
oA gAERE HE F Ao, 53] FA2 FExoA A FxY
< GVBDE YAst= vl &o] A YES T

Archibong & (1989)2 A Y& AE 1~2 cell ©A9] &4 nj g
A7bsts o wivtxEol was sttt 2y FA =T GA e
FHEe 1~2 celldAe FAHAG IS A= A5 7FA ST
Eberhardt & (1994) == a2 4 cell FAAGES AL u)gA ol
A S 48X R, 961 A H S S Tkl wiks A A H
AlZEell #AIgle] dEgho] 78] o] FojA A k. LY of7]e] BSA
= H7tetds w 90%c] ol el wiRkEGA 7k A] B Ekqltt. Naito
(1996)= MPF (maturation of promoting factor)”} B <F 24A17F F<teo
GVeAl ol = &do] vra 14 2 22 Asid (ML MID@ A A= F
7hekar A=A 94 dAHow HAAagithar Baskglv.

Ding ¢} Foxcroft (1992)+= = A &=} - E&A| o] wlFA] FxA 2
(follicular shells)¢} & wiF & A3 A= o] Aot 43
FAeS A AAHAJTL stRon, dEAEE 7T HS 35 5]

Aol zb g Gl lojA tE FY AxdAaE WwEstel o
| & IS v skt Kikuchi &

o ALguFAl FFHME (cumulus cells)et IH A E (granulosa cells)el|
ek vl APl A dAlEe] EActel S AR W HAFE
# AT FAEol =A YEEta B usidth Ding ¢ Foxcroft
(1994)= vl FAl =2717F th& FEA AFHTE FEAS A Lol A 48A3F

=

—
!
no

T

] 71—7

Oﬁui‘r

A
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off

et TCM-199°l FSHE F7bste] kst & v dapo] njke] A&

RS =
SIS W =2 &9 IS Frlstd. a8y AR AFEEL JE
S Hkx] ekolt}t. Conley & (1994)& A ¥ 93] androgen©]

cytochrome P450 aromatase®] v =2 estrogeno = 3™ = %o
E2 A 3 (theca cel)E FHAEGE HWER estrogens AT F At
stk 2y Ao A= FE A EZeE HHAHET} luteinize (3A]) 3

Hol Aol el 2 Bl AstaA dojux 2Ev 6

S

jus

5. YR AXY AV AYA &=

Hirao 5 (1994)2 =717} & dxzolA dapS A FHske] Ao A
Fe A dAxr] &S b FA ol 90um7t 6%, 100um 30%,
110um 60% % heRSEr B3k A1 74 o] 110ume] Rl Aol A v MIZF #
Ak F, dxe AV AR #AAE Ay Aol Bz
AegS weltta 8 4 9t} Motlik & (1984)% A bl A <]l %A

wAA s Ao AEE AAsAE U
A717F 0.3-0.7mmoll Al zHH g FA}e] 80%0] gl I ET] A I
AN, WFxol A7) 7} 3~bmel A AFH T FA= 100%7F I E
T 6% %ol A=A FAEHJAT F oH#HA G
doll Al AFA S dATE A QoA AHE
51 5519 aL, 2mol Y dEAA T ARl oyttt B
. 284, Ectors & (1995)& A& wxte] A e Al “¥xe] =
o F&FL wAA gFom, vFFAA M= (WA TS 1AA

nasa & dA B9Ad 45 GAA o3 s
A
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6. 43U 2 dbcAMPY GEAM IR ST AAPA 5

Lorenzo & (19952 wlAd<= A& dzbe]l AQju]dA] EGF (epidermal
growth factor), IGF-1 (insulin-growth factor), sera (FCS, ECS) % W+
AxsS HA7bete] drAxe 33 S MAdsdd. Im ¢ Park
(1995)2 A& @29 WAl TCM-1999] 30ng/m¢ EGFE #7Fste] 97% 9]

AAL EGFo FCSE #7bsto] &2 &9 dA4AFAH A3
A& S7MAAY. I EGE7F AXF AsEd ojye Gl = o
Sttt WM 13kl td, 18y Funahashi ¢ Day (1993)+= #H A 212 wj %k
] FCStY} NPS (newborn piglet serum)® H7l+= $A4Ad8 JAS A
Al71aL aiEee] FCSe Alxd Asdx FA9gsittar sklvh. Grupen
T (1995)2 A FAte] YAl cysteamines 7t A FAHE
o F7ksk A A FA o] =A ISt HAA, FASF wEEsE A
sto] A JutaS Z7Al AT Harskar vj9EA] eysteamineS H7FEbH
cystein®] cystineo 2 4tstE = AE Zethal 3t Yoshida 5 (1992)
ool cysteing H7bsted A FAHES F7F AFH T Eppig ¢
Schroeder (1986)<= WAke]l A3t A o] Ao, ol FH
o AstE "ol A IFE &olatA kil st
Yoshida & (1993) = #| 2te] 3@ 2 (cortical granules)<S FITC

A

(fluorescein isothiocyanate)labelled peanut agglutining ©]-&3Fo] A ¢}
AAZE 7bsstthal skdth S Ak Aol e mE 23534
E27F Mttt i Z33HY dAA olF e A7

3 RAZE] ZFol7h flow,) A& FH T Tl HE

AAG717 AU EA gt 3 AQFA F oleld xF Y UE
A7k dE 52 @A g AFAA G ghel] zbolrh glokal ®oalshal
A tt. Eberhardt & (1994)= = A =4 dvjsAl IGF-1, EGF 1

g A WSl 90%ol gl FAush MUE BARA WIS FEag
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Funahashi & (1997)& S3x7] @A sixdae] wjdAl ImM
dbcAMP (Dibutyryl Cyclic Adenosine 3’,5'-Monophosphate)ZS % 7}3} o]
20713 vl sl e A MAsol dAHANL FAHS wivtEE o wdg
o] =%, AitE FABES olAste] 1979 =S AAtetdvial ®ast
AT Sato & (1990) & wxpe] wikAl ko] A7 o] 101mell A 120m
o] FAE v YAl dbcAMPE #H7Este] A1 A A AN &
g5 AMdstAn. 2y FAY =277 90mel skl A= s d AR
dojipx] ek9ktl Yoshimura 5 (1992)2 E7]9] Wbt Bg-A 9 ujk
Al forskolin 10 'molS H7tetge W A&Edo] oAEda, FAp
cAMP7} forskolinell =% F 30%& AF-E A F7kato] 241340
of @8t 1% dAY cAMP o] A7 #AAstAn ol g dxz
W cAMPs =9 FAae Alx A9 (meiosis)e] AZ/7F Aot 4
eyt 5 A3 2% (Gonadotrophin)®H] & 4 A% cAMP&% <7}7}F
wWzpe] A& fAlol Qs tl. Powers 9F Paleos (1982)= vl$-2 Wz} nj
%Al dbcAMPE #H7}8F % calcium ionophoreE H7}etS wl dbcAMP
°of Al E It SHEHJT L At dbcAMPE 4luMA7HA 2w 23 =
Aol verapamile] F7FE A, FAE7] @A A blockd A2 200uM
verapamilS H7FS w] 99% = e &, Hashe] AZEWe] g
T+ GVBDY Alzhel] dastH, MEe Ze FEe dbcAMPO <] 3
ojAl®E GVBD® blockddS =533tk Mattioli & (1994)2> A =}
o AW A=A cAMPEEE F43t9+ o PMSGE cAMPE =0 ¥
b5 12741k dA o2 cAMPE =S
e AW A Aok vls2ekla, dbcAMP

BN
H

—|—’

(o2
OI

o o
N
>,
b
o
ox
A
>,
=2,
[l
o
>
=
o)
off

FRokTh SLeuh wi kAl HE 1247
b dbcAMPel :=FdkdlE& W AmTd o] IhESEHAY. whebA
cAMP®] Fxw e dANZE defur] Al dA M o 10~2041 1t
7AA - SbekaL, af AR AT cAMPO S7k= dARe] adenylyl
=
=

cyclase®] Aol oEahn, wd H&A %S cAMPY TRt AHEd



AR S E F#3%th. Racowsky (1985)+= WAt &4 7F y3t WA w
t} forskoline]l W3k F17A o] 2 cAMPE YA EEFS E3519]
Adol¥tiy ®Wiala 9T,

7. ALY FA YA FEN Ca*, GSHY 43

A FAo AW ddtel A= widA S Aol doju, G F
&L 95%-0]oletal ®al (Hunter, 1973)3F o}, olob= 2] A4
AAll = 8254 (polyspermy)e] =A WERYIL Qo™ (Nagai, 1994,
1996; Yoshida et al., 1990; Funahashi & Day, 1993; Grupen et al., 1995)
w2 A3 FAAEIN vEAA Fol £ F AAAL Addse st
A ot Y. dubd o g =& IE S (penetration)S H2 A A
= e, o= ployploidy (Gl )s Zdigtet. ol d g A
e T g FA 34HY FAES =olv] A AU e A
531 9lth Nagail (1994, 1996)= % A& caffeined 1= Ca™
o] Eojdlv FAHAEAANA Aujg flo] FAHTE S Jtedrhal s
U IVM-IVE izl gloj A gz ol o 5d3] &7 (60~90%) Heprt
vk o]y g AR AS Y] Al FHAEe & gAY, GE
Aol A H wjFatAY, == F4E& widFHol oligopeptides H7Fste] A
A WA= a3 9t} Funahashi & (1994)2 =% wWzpe] A=A A AAE
1% PFFolA A wi<fsto] 488 AAg 43 G2 JAF&0] 59%°] 3
A 2 A FAHES 32%2 YEebth w3 Abdujel wiubE R

T @gEo] AAkel PFFolA AAgs BAAIY S WAt
SAAY 4 FAG] A wEsH S Mt 9 v B
139 th Yoshida 5 (1993)% PFF7} 34 << wﬂé}ﬂ polygyny (vh&
) A4S WA s Kikuchi (1993 3l AAE o] &t

) S
of #AL AAGRE oy BT E HéP—E AR PR PARE S

O
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AFE (925%)% A A dA4E& (802%)= LAUTE Yoshida 5 (1993)
< GSH (glutathione)& #7Fsto] wjFgh a7k S48 FAJ &0l =7

ety GSHEE7 74 F #ZAastgcta 2ustdv. 5, GSHe AR
&lo] 33l (decondensation)= 7] gl Niwa 9 Ohgoda (1988)%=

Wz A el F=AH A caffine?} heparing #Z o] X47}0}ME, ] A xpo] A
TS5 HANES 771 st BAY IFE 18t aL, =& &9

A

SAAY JAE HustHA Y. Im ¢ Park (1995)+ A& WA A 9wl &
EGF¢} FCSE 34 #7tstas o 9442 F4&0] =4 dewdoa &
Atk g Yoshida (1993)& AIXAA QA GSHE FH7bste] g4 s
S7HNFH=d GSHE AA3 ] %3}t (decondensation) ¢t 34

Agtttal s th Yoshida 5 (1992)& =] G s wjeF
o H7tstRe W =& A B dAAAFAS ol A
< ST7/HA7Ia GRS S S7HAII YA 89t Funahashi ¢ Day
(1993)= A o] AYMEA AAFES 1x10%ell/m 2 dta FA7}
Ao wEE AIZFOl 10~ 1241 7Hd o) AR o] EA HAS AL
akith. Yoshida (1989)= A=A AAke] &=, AArel dapo] 284

7F, AT w7t Fo3 988 sktha skt

o:
>,

0

o N
T )

ol

Carroll & (1996)2 +78 FA o A& FAHA G2 Alzd e A
Z Ca 2+Z7}i—‘?“51 AAE, G247 AYgE Aol ukgslo] Ca’'e
Z3eth &, d# Ca”9% (oscillation)o] FAA LA o] W] X
%522 Monotonic Ca® &7he} vmeth E3 Ca” W& Ao WgLe
WA & o] vhA e G A H st Zoltan 5 (1997)+= A9 +H

_?,
Ca” ot (oscillation)e 4 F 25~3A7kA] wAGGL ),
Swann (1996)& wHabs FAA AZW F8 Ca’'el F7kel o] @43}
(activation) ¥ ™, A7} oscillogene] gt dZA o)X= 5o duld S 449l gt
o2 EHTE FAe] AZW Cal 3
A7b o A AEU Ca” WES AFEFeA deiAe oivﬂ Zoll slof
M obz SYu A Ut FIEA A AAIE vl -AF Al EEre &9



g Agste Aelth o3 AA7} Ca”
Ao o' xR Axue AE
AFske o b b & ¢ A Frh a2y o

=
bl
9% e AFEE UAE AAn e 4¥e shou dAdAE

Kline (1996)+= m}-$-2 Wzt A A] 1,4,5-trisphosphate (IP3) =& A
o] FAel oa MEW AFE Ca*o] HEHTI a9t F AFH Ca”
o] & InsP3 5449 Ryanodine F8#9 F7F4 Ca” channelsol

ojaf =HdHr}

ol
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Hypothalamus| Theca cell

|

(GnRH) Cholesterol

|

Pituitary Progesterone

l

FSH(PMSH)

—
LHHCG) > Androgen

Granulosa cell

el

Outer

Inner

Estrogen

Cumulus cell

TAM(anti-
estrogen)

Gap junction

Figure 1. Mechanism of oocytes maturation in vivo.

Oocyte

v

GVBD

MO

GnRH : Gonadotropin releasing hormone, N: Nucleus,

GV: Germinal vesicle, GVBD: Germinal vesicle breakdown,

MII: Metaphase II.
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Im. #k R Gk

1. 4971 % i
AL 97 10 ~ 99 A s AFEsIAF LI AT

st SRAAR S WS AP AW ek,

2 A FAE A dxde B (SAFT oES o
= H Aol A A FH s8R

E5d HAZEYH 302 ool HAE AFASIY] 35~38T YA AT
(0.9% NaCl + penicillin G 0.075g/ ¢ + streptomycin sulfate 0.05g/#¢ )7}
Sojd s B2 Yol 1A7F oo APAZ ket nkE WA
Al et A dFsE 2~33] AlFste] o] 243 ddE ATl A
A3 & 20 gauge needle ©] F&E 10m FAH]Z 2~6mm AEe =7]¢
oA FEAY Fxds Sl 15m dAl R el FPE FHAt
oF Wz 38T wiF7IWel A 5&3F BAAZ & RRFrEs AAsa
mTLP-HEPES-PVAZ AM#& 3stdow, wxo (PFF)2 1500xgolAl 5
B2 A3 04540 filter = Oijﬂrii —T—? -20Col| HASHA FA}e
W kAl ALgstdTh Mg S 33 W VAl 27 A e A 2
H dxE ddste wjFH Al A mTLP-HEPES-PVAZ 23] Al #3}laL
Al mTLP maturation mediumel Al Al £ A3 FAeATE (Table
1).

H oA AlgE AHAL =3

g =

dlo

3
il
okt
el
ol
s
X
kil
Ay
)

Ir
1)

rr

-

w

Wi

g AFFEANDGAA AL e

% X+ Landrace 78 (Landrace 8176 x Landrace 97105, 170kg, 1071 ¥ =
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5Co] BaaHA Al akel o

e dgskda A=

ol A AH S LA
3. A=
WA wA% G A AdEe 4 (1996))
mTLP-PVA®°l glutamine 1.0mM, isoeucine 0.20mM, methionine
cysteine 0.57mM, NaHCO3 25mM¥}
AL Al ek Sigmadl A T3

wl o o &
o o o} &

0.05mM,
kanamycin 100pug/méE % 7}3}
Anti-estrogen®! 4-Hydroxytamoxifen (Sigma, H6278)% 95% ethanol
. =nd AHg Aol
o [e) S A

phenylalanine 0.10mM
7 ReA

ki3

t} (Table 1).
20Cel ®aAstHA AME3FA T
0.20m membrane filter (MFS, 25CS 020AS)=Z o] 3}3le] AF-&3FATh
A~AS WEI mineral oilZ I &

k71 (99% humidity, 5% COs, 38.5T )l A

i

stel 1A @Av)

of =Folal -
AdE uAds daxd2 A ¢
F 2A17F o4 5% COy 9 o
A wfFE wF el AHE FxES wj gttt
1) A%
@O Tamoxifen A4 F=79: YAl tamoxifene] HHFsEE 43}
7] Yl Adsujekdo] tamoxifen 13, 26, 39, 52uMS #H 7}slo] 48417t w
TAFF] A4S AAFAY. AEAAHL 0.1% hyaluronidase =3
&}o] fine narrow pasture pipeteC. & WAe] GFAEE A A e &
&7 cover glassE il
ethyl alcohol 3)& &8 ¢33 &
A (Olympus

?_
5F(Nikon X-2, Japan)ol 4] slide glassel

R
H] 73 3§ -2,
245 313 = 14 A (acetic acid 1
AA 71 3 1% aceto-orceinC = FMES 5 ©
BH-2,4008]) ol 4] w=}e] A& A48 2™, Hunter ¢+ Polage (1966)2]
o] wal A2742<E 7] (metaphase )9 FHE A4y GdEdo
- 20 -

o

= B4



Tablel. Basic compositions of Hepes mTALP-PVA washing media and

maturation and fertilization media

(mM)
Component Washing Maturation Fertilization
HepesTALP-PVA| mTLP-PVA| mTLP-PVA
NaCl 127.00 114.00 114.00
KCI 3.16 3.16 3.16
CaCl2.2H20 2.00 2.00 472
MgCl2.6H20 0.50 0.50 0.50
NaH2PO..2H20 0.35 0.35 0.35
NaHCOs 2.00 25.00 25.00
Na Pyruvate 0.10 0.10 0.10
Na lactate 10.00 10.00 10.00
Glucose 5.00 5.00 5.00
Glutamine - 1.00 -
Isoleucine - 0.20 -
Methionine - 0.05 -
Phenylalanine - 0.10 -
Cysteine - 0.57
Hepes(Na salt) 5.00 - -
Hepes(free acid) 5.00 - -
Polyvinylalcohol 1mg/ml 1mg/ml 1mg/ml
BSA 1mg/ml - 3mg/m
Caffeine - - 2.00
Kanamycin 100ug/mé 100ug/mé 100/g/me
Phenol red 10ug/ml 101g/ml 101g/ml
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@ PMSG (10 TU/m), HCG (10 TU/ml) Z E, (1pg/mb)Z 7}ef =] 2z ztol
tamoxifens 13uMZH 7} == FH7} sto] 24X 7H4 GVBDE& 2 484]%F
Wik & A AA-Y ZhA 10E 17p-estradiol A S AAsta, A e

AL o] A2 AE (penetration rate), THAASF A (polyspermy), MP3

A&, ANTFAE (normal fertilization)S ZFASIA Y. ASaAAL 238 D

@ PMSG (10 IU/m¢), HCG (10 TU/ml) 2 Eo (1pg/mé) 3 7}uj =] z}zto
tamoxifen 13pM=2 v %=7] (0~24A17F) = 8l 7] (24~48A]7h)
of H7IelAS wl 4841 Wi = A& HAH 17B-estradiol FA

ANsta, ALFAE o] AAHYE  (penetration rate), THA ARG

ox o

o

=
(polyspermy), MP¥Al €& (male pronucleus formation), A%
(normal fertilization)s ZAFSIA T A=34S A4 O sda-A A

At

>

4. AYFA

A=Al Abgat7] A8l A A YA gl BSAE H7t
g AF oz 1500xgell A 5E3t 23] AHT F HF AATES 25
10" cell/m 2 %A at$lth,

AL)4FAE WA= mTLP-PVAY (BSA 3mg/ml, caffeine 2mM,
Kanamycin sulfate)S AF&3913 pH 7.82 Z A3t (Table 1). =4 ¥
T8 WA= COz viF7]l ol 2A17F A wjds HAAsEAH. Aol
Ad5F HH FEIFS 0.1% hyaluronidasedl Xl GTFAEE AAZ T
48 WA= 23] AL 88 Wi drop (100x0)°l 10~12784 & A
i vE] F=HlE AAE JHA A S AAs

155
>
TA 5 AR Ze 713N 6A17E daket AAE F kst
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S Az de] FRE ZAE A & FAEiA (mTCM-199 +

10% FBS)Z 23] A3 F, 7A&ei 5 28 wix oM 12413k =71 b

Fakd .

TR AHAFLe FAH F I8N FAHTS

o] fine narrow pasture pipetel Z W2 WGFAEE A AT t}e

&n 7 (Nikon X-2. Japan)stol A slide glassel &7 cover glassZ

A5 14 & 1A (acetic acid 1 : ethyl alcohol 3)o.2 &X|gt
NS Arjete] PEFm

(Olympus BH-2, Japan)dloll A/ #&3stth Asd dak oA A=A}

w4 (PRl BAA A9, AALY FoR s, (I

1=

e
ol

0.196 hyaluronidase’=

i
=

HEL
R

_

RE
o4 oo o

-/

o AR FAF VR S 9 FHVOE Hh, MR AN e

G4 skl

el

5. 17p-estradiol&¥4

PMSG (10 IU/me), HCG (10 TU/m¢) 2 Eo (lpg/me)Z7Fei=] Z}2zte]
tamoxifens 13pM# 7} H+= F3H7F sho] 24A1 A H 48AI kA 1E] ar,
W Fz7] (024713 E= wlF F71(24~48417H)e H7bstdle = 178
—estradiol S4& A A3t
E>i= RIDASCREEN 17p-estradiol Kit (R-Biopharm GmbH, Germany)<
Argete] FAstY o) sampled] TH 9 ExF Aol F ©AZ Uro v
w3 o] AAlsHAT

Sample £H]= ZF A2lol] wreh wikd G wf e 070/ Fa)
WA PRy & F uidH100xt (10 oocytes)oll 400ue o HIZ (tert.
butylmethylether 30 : petroleum ether 70)Z2 Z7}sle] A Lo A 208-7F
et it MY = -25TolA 603 sAste oH 23S ekt
Tl AdHZEEANL 60TAA SEAIZ = 4000 buffer o &AAH Eo
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< 93l FHlskAh

Ex 24L& 50109 enzyme conjugateE 27l microwello] E il o]o]
A 2002 standardyt W] E samples Wil o 7)o 50x0e]  17B
—estradiol antibody& #7Fstal 2A13F &<k Ao A wf Fst .
F F well P9 &HE AASL 2000 FFHTE 33 AHS
% substrate ¢ chromogens zHz} 50 H7bste] (5 =4 o] A

2o A 30F7F vjFslal o]o] A 100x0e] stop solutions #7}sFe] ELISA

=
=

o2
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V. R % E&

1. Tamoxifen°o] G2 A Z 9 A YA mXE I

HA FEA ] A ufFel lelA  tamoxifen FE=7F FHaiE G AN
(GVBD)ell WA= 43S Aet7] 9a Asuided (PMSG, HCG 2+
10 1IU/m¢ + Eg2 1lpg/mé + PFF (porcine follicular fluid) + FBS (fetal
bovine serum)°l| tamoxifen 13, 26, 39, 52uM<S 7}3ste] sl F 242 7HA)
9} ARAI Ao TP AFE 0.1% hyaluronidaseol /] WA EE A AT slide
glassoll &7 1A% T uHNS ¢ FAS] EAA| T L 1% aceto—orcein

G e stol MG (Fig. 2, 3)& =AM A 35 Table 20 Al A8 i T

Table 2. Effect of tamoxifen on the meiotic resumption and the second

meiotic division of porcine oocytes

Treatment 24h culture 48h culture
(UM) > GVBD (%) MII (%)
Control 67/72(93.0) ° 59/72(81.9) €
TAM 13 90/98(91.8) * 77/98(78.5) ©
TAM 26 61/64(95.3) ° 49/64(76.3) ©
TAM 39 68/71(95.7) ° 52/71(73.2) €
TAM 52 33/45(73.3) " 24/45(53.3)

Oocytes were cultured in medium containing a various tamoxifen(TAM)
concentration for 24h or 48h and evaluated for nuclear status.

GVBD : germinal vesicle brekdown, MII : second metaphase.

@ b & e d Neans with different letters in the same column are different from each other

(p<0.05).

24X A ol tamoxifens =¥ GVBDE&-2> ZH7F 91.8, 95.3, 95.7, 73.3% =
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Figure 2. Processes of nuclear maturation of immature porcine oocytes.
A: Germinal vesicle (GV).
Arrow shows the nuclear membrance.
B: First metaphase stage 48h after culture.

Arrow shows the metaphase chromsome plate.
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°]&= Funahash & (1997)°] 1mM dbcAMPE #H7}sto] 28A1F ) < 3)
W G x7] FHEo] 750 £ 54% Ho =2 AAE Ho FAH 2
b AdsujFde tamoxifen 52uM H7FA] GVBD& o] 73.3%% it
ANl A= IS BT 48474 9] tamoxifen FEW MIH] & &
7k7} 785, 76.3, 73.2, 53.3% = UEFS o™, tamoxifend 52pMS FH7FsES
<
=

22

oo

ol = GVBDe MII&o] tE Aol Bl fFolstA 2 Z234E B
AT Wl x27] 24X 7H7hA & tamoxifene] H 77t ARG ANl A
A R[S 7AA o, 48AA MIIS] H&L w2 ZAi3Es Bt
o] tamoxifend] FAIZF =& S Al ol U AE
A A4S =738E 17p-estradiole] tamoxifeno] o&) A=Ak Af
2HEM, 53 A3 wEVF =555 olgd dAol HEHudeE A
Phaneuf 5 (1995)°¢] tamoxifeng ©]-&3to] Algel AgEAELE Ao
2 3 23 A oxytocin-induced phospholipase C activation & A &3} 7}
tamoxifen®] ZH-& A3} e we} Hedthe FAI v 29 Ao
tamoxifeng 13pM<S A 715G S W MIQ] H]&o] tZ7 (81.9%)H.T+=
A YEREAIRE 785% 2 tE FEd HlE e AHE5ES HoFAuh
wakA] Ao A= 13uM 29 tamoxifenS AFg3H7 2 A A9 )

HA FRAES] AJuieFel  lelA  tamoxifen ©] FraE AN
(GVBD)ol| m == 43S xAbsl7] 98] PFF (porcine follicular fluid) 2
FBS (fetal bovine serum)& #7}stA &2 s PMSG (10 1U/
m¢), HCG (10 TU/m¢) ¥ E, (lpg/ml) T H7FeiA] ZhZbof| tamoxifen<
13uM A7t == F#H7Ese] 24274 17Bp-estradiol =43 GVBDE& S
et A A= Table 33 £t} tamoxifens 3 7Fsle] 2447 vl &
Al 17p-estradiol =4 A3} absorbance= PMSG7} 0.95+0.37, HCG7}
1.05+£0.1991 2L (Table 4), absorbances X7} Y&4% 17p-estradiole] =
A EAgt= s on gttt GVBDES 2H7F 91.7 % 76.0% = =9
ExAx gl ®oh =4 yUEly Mattioli & (1991)¢] FSHY LH7F A =&

[e5]
=
S Y& hEsista HXEvhE Bael Hl=g ARE Ho] FATh

X
%
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x=T9F Ex9 17p-estradiol 5423 absorbances= 7+7} 1.00+0.08,
0.184£0.06°1 %132 GVBD<®] H| &2 574 9 47.8%= GVBD<e H|&of 3lof
AMe ool gl tamoxifens H7FshA] @l 24A17F T vl kSt
= "W GVBD9 H|&& tamoxifens H7Ietls it v e AAHES
B3, A9A PMSGe HCGolA 77k 88.1 ¢F 70.7% (absorbance= 0.66
+0.159F 1.12+021)% oz 408 ¢ E; 41.0% (absorbance 0.97+0.22
o} 0.19+0.05) 1.t} = A YEFYET

Table 3. Effect of tamoxifen on the meiotic resumption of porcine

oocytes 24h after incubation

>GVBD (%)

Treatment

TAM(-) TAM(+)
Control 31/76(40.8) * 39/68(57.4) ¢
PMSG 74/84(83.1) © 77/84(91.7) '
HCG 58/82(70.7) " 57/75(76.0) ©
Eo 32/78(41.0) * 32/67(47.8) ¢

Oocytes were cultured in medium with or without TAM(12.9uM) for 24h.
GVBD : Germinal vesicle breakdown

aboc&d et joans with different letters in the same column are different from each other

(p<005).

a8y, w9 fIAAT tamoxifens F7Fske] 24413 w FekSlS
. F H el mleE) v =A UEiwth ole sk Ade= A Apg e
NeEA] estradiol® tamoxifeno] [PHlinositole Z7HA171H, @54 o=z 4
AdEo g Zo7F AxFAS 28t agonist (AHe=4)E 3¢
FAFeE Ao w2 Alg ¥t} (Phaneuf et al., 1995; Vallet et al., 1995). full ]
2l %, PMSG, HCG 77t 10 IU/ml, E2 1ug/me, PFF (porcine follicular

fluid), FBS (fetal bovine serum)”’} #7}¥ Adsu] Aol tamoxifens

jus)

I
X

=
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bl A o vl oFEllS uwl absorbance: 0.12+0.01% YEFSE S Table
4ol A K= npe} 2t}

Table 4. Concentration of 17p-estradiol in porcine oocytes 24h after

maturation culture

Absorbance
Treatment TAMC) TAM()
Control 0.97+0.22 * 1.00+£0.08 ¢
PMSG 0.66+0.15 ° 0.95+0.37 ¢
HCG 1.12+0.21 ® 1.05+0.19 ¢
B 0.19+0.05 ¢ 0.18+0.06 ©
Full 0.12+0.01 ©

Porcine oocytes were cultured for 24h in medium with or without TAM and then
assayed for their 17p-estradiol level using RIDASCREEN 17B-estradiol Kit for
ELISA reader.
"5 Porcine oocytes were cultured in medium containing PMSG, HCG, E; and

PFF (porcine follicular fluid) and FBS (fetal bovine serum).
a bc&de

Means with different letters in the same column are different from each

other ( p<0.05 ).

2. Tamoxifen¢] Y EAM X9 A A v X= 3k

A ape] A ejuj ol ol A tamoxifen o] AL FAF A WA
= 9SS FAEH7] 98l PEF (porcine follicular fluid) % FBS  (fetal
bovine serum)E FH7}stA & ALujgAe] PMSG (10 IU/m), HCG (10
IU/ml) ¥ E, (1pg/ml) @5 H7FefA] ZHZbel] tamoxifens 13uM % 7}
FH7Fske] 48A17F ¥ & S wAH el (Fig. 3), 17p-estradiol
7} FDA (3',6'-diacetyl fluoresceine)@d M-S A A|&te] HEAHT} WG FAE

AN A
o rlr

ft
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AT (Fig. 4, 5). T3 Axdas AdsHS AAlste] A3
(penetration rate), T4 A4 (polyspermy), MPEA &, A4 &S %
Abat Atk 48A17F B Al Table 504 Hi= wpep o] MIMHI &9 R+
0~27.3%% e, PMSGe HCGOlA7F tamoxifen® 7F f+5-<F -3¢l
of EF & AHd #®l& =Udth (186, 17.9% vs 21.8, 27.3%
absorbance 0.50%£0.11, 0.54+0.14 vs 0.42%0.07, 0.65+0.09). E, ©= Hl<F
Al MII9] v]&2 0% (absorbance 0.15+0.01)¢] 3L, E.°l tamoxifens 3
7het & Wl 4.4% (absorbance 0.18+0.04)%2 F 7ol vld] =& ZIAE
LE

Table 5. Effect of tamoxifen on the second meiotic division of porcine

oocytes 48h after culture

Percentage of MII

Treatment TAMO) TAM()

Control 5/47(10.6) ™ 1/53(1.9) ©
PMSG 12/55(21.8) ° 11/59(18.6) ¢
HCG 18/66(27.3) 12/67(17.9)
1 0/50(0.0) 3/68(4.4) €

Porcine oocytes cultured for 48h were fixed and stained with 1% aceto-orcein.

a b &ed Neans with different letters in the same column are different from each

other ( p<0.06 ).

Funahashi (1994)5 % E2° @53 7F vidS GVBDEY A=&S A3t
N7 BN AAREEE g e Ans ity Stk =3 5
U E A o] wjokA]l Wl Er] = ml 20A7F Fo PMSGU

: o Hol AQQuidtAl wiF

_30_



Figure 3. Processes of nuclear maturation of immature porcine oocytes.
A: First anaphase stage indicating separated chromsome plate.
Arrow shows the chromsome .
B: Second metaphase stage showing the expulsion of first

polabody (Pbl).
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[‘ﬁ

Al o] & PMSGY estradiols A AR S wf Mxd Fso] ZXHET
23 F T R tamoxifene M 7FEFA S Wl MII] H]£o] 1.9%9]
A7rekA koS W 106%= UEFSEOH ) tamoxifens H7hake] 4847
vl kst AS W MIIO] Hl&o] Ex& Ad e AgolA F H7F v o
A A e mi YAl tamoxifenel] FAIZE =EE A SS AASH =
THE HAT (Table 5). olelgt A7+ 19889 Gottardiss ©] tamoxifen
o] Abehel fFHetel o)A E; receptore FERE WIA|A FEA7F Eqol

H
-

yo K

Table 6. Concentration of 17p-estradiol in porcine oocytes 48h after

maturation culture

Absorbance
Treatment
TAM() TAM(+)
Control 0.79+0.22, 0.82+0.24 9
PMSG 0.4240.07 ” 050+0.11 ©
HCG 0.65+0.09 ° 054+0.14 ©
E, 0.15+0.01 € 0.18+0.04 |
Full 0.12£0.01 ©

Porcine oocytes were cultured for 48h in medium with or without TAM and then

assayed for their 17p-estradiol level using RIDASCREEN Kit for ELISA reader.

" . Porcine oocytes were cultured in medium containing with PMSG, HCG, E; and
PFF(porcine follicular fluid) and FBS (fetal bovine serum).

aboc&detnoans with different letters in the same column are different from each other

(p<0.05 ).

o

s 338 ¢
A A 7] 7E (484

—estradiol®] A%

st ExAl 23E5 JEd A o] & AYdgqAr
oto]l tamoxifene H7}3tR S wl wiAN e 17p
ZE|

e=e}
[}
FeAste ARS WAFoRA ARHOoR A

o
g2

o
O

A

Al
)
2

_32_



B JAst] Aol Axd Jlow AlgdTh
=]
=

Table 62 tamoxifeng 13pM<S 7} =+ H7ske] 48417 W<
178-estradiol S =23t A5 A AR o™ 244 7F v FA Ko} Zuk
O &2 absorbance’} YrolA A A E] 9 & 17p-estradiol ©] Tt AA

i, 2 ol

Aoz A7, tamoxifen H7FAl Ex A g F-ol td absorbancet
0.18+0.04=  24A1 A (0.18+0.06)¢F #<  FFolAa, FHIHA
absorbancet 0.15+0.01% 24A17FA] (0.19+0.05) K.t tha vropxvh, w3
PMSGY HCGAH &= 27 050+0.11, 0.54+0.14= 4|28 A eSS
H  tamoxifen FFH7IA] HCGE A3t t& AHoA= Hbygo=z
absorbance’t FH7t& Art tih @A dEwo HCG A gelA s
absorbance”} 24A1 b4 9 48A1 7HA| EF tamoxifens H7FetA] kS o
7F HA7MAEY i =4 UERS T sl 48417 ol FDA (37,6’ -diacetyl
fluoresceine) @ A& A Aste] BEAZES FFAES Wl 2 AHHYA Aol=
AL, PMSG, HCGAH B #7F v+& Ao H|&l] dFA x| (cumulus
cell expansion) 2 dojuy= W dx9F Ep A F& WY 242 7H7HF]
o] ZE Ao} 24T o] Fol= FFAEY o] ] o] dojrtA
ge d4s B (Fig. 4, 5).

AT AA AT S A9t A< (penetration rate), MP3
&, 84T AE&L tamoxifens H7FAS Wl 2 Az FA7F IS
™, Table 7914 X #le} 2ol tamoxifens H718tA S ul A&
2 32.1%~76.9%°] 3, PMSGOlAl 321%= vt Ao Hlg] okt
o= #lA IVM-IVERAtel] SlojA thgasA&o] 32~58% = UERthe
Nagai (1994)5 9 Hirel FAbgh A#Seh 22y, B2+ 4 0] 87~10
0% = YElWTH= Funahash (1993)%5¢] Riets e 2 2
AAE Bt AAdTEES U8 AR 9482 gldley PMSGet
HCGA 77} =4 vetwt e, Exd el 7ol A 20.0% % tha =9kt o]
Mattioli (1991)F°] FSHY LHE #H7Id<& v =2 v &9 GVBDS MI

2 SAANIASE S FESR A AFS B

HI
>
)
o
>
:
pIe
rlo

rr
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Figure 4. Fluoresceing oocytes by FDA (3,6’ -diacetyl fluoresceine)
staining after culture for 24h.
A: Oocyte enclosed not fully expanding cumulus cells.
Arrow shows the cumulus cells.

B: Oocytes removed cumulus cells.
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Figure 5. Fluoresceing oocytes by FDA (3',6'-diacetyl fluoresceine)
staining after culture for 48h.
A: Oocyte enclosed fully expanding cumulus cells.
Arrow shows the cumulus cells.

B: Oocytes removed cumulus cells.
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Table 7. Effect of TAM added to maturation medium on the rate of in

vitro fertilization of porcine oocytes cultured in vitro

0 .
No. of No. of oocytes (%) with
+

Treatment oocytes Sperm Polvsperm MP Noraml
matured penetration yspertny foramtion fertilization

Control 1138) 11(100.0) * 5455 ° 20182 * 19.1) °
Control+TAM  14(55) 13(92.9) * 10(76.9) * 8615 * 0(0.0)
PMSG+TAM 41(116) 28(68.3) * 9(32.1) ” 13(46.4) * 5(17.9) ®
HCG+TAM  27687) 21(77.8) * 1361.9) ** 1047.6) * 419.0) °

E+TAM  16(52) 10625 & 77000 ° 707000  2(200)

Porcine oocytes matured for 48h were inseminated with-boar sperm for 6h,

shsequently further cultured for 12h, fixed and stained with 1% aceto-orcein.

o
; Male pronucleus.

" Means with different letters in the same column are different from each other ( p<00b ).

Table 82 tamoxifen FH7FAl A L] F7o] st Azjeln Hgd A=A}
& FAEANE FAA7E i 22y
BETFAEL A g7 222%% =33, PMSGSH HCGA#77F #4
UEY tamoxifen H7FAI 9 FARSE A EFS B 3th Yoshida (1993)% &
Aeho] AL A tate] GSH (glutathione)®] F=o] FJ8S v X1

A dAke]l GSHE 42 4 5 3443 A oA T ?5‘}'7}51
st w3k Waymouth ®jFdol A wjdd W7 mTCM-199 F=+=
mTLPol A #j%sld S wirt GSH ¢ X7l %3, mTLP Hjkdo
cysteine& 0.04~057mM FH7betsle wl GSH sk 33 &0

mTLP oA vt wgst dxaE T =okthal ).

Hj
%
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Table 8. The result of the in vitro fertilization of porcine oocytes

cultured in vitro

No. of oocytes (%) with

No. of
Treatment oocytes Sperm Pol MP' Normal
: olysperm e L.
matured penetration YSberty formation fertilization

Control 11(38)  11(100.0) 5(45.5) 2(18.2) 1(9.1)
PMSG 33(104)  26(78.8) 15(57.7) 11(42.3) 3(11.5)
HCG 25(74)  19(76.0) 6(31.6) 8(42.1) 3(15.8)

E 14(41) 9(64.3) 4(44.4) 5(55.6) 2(22.2)

Porcine oocytes matured for 48h were inseminated with boar sperm for 6h,
subsequently further cultured for 12h, fixed and stained with 1% aceto-orcein.
Parentheses indicate the number of oocytes cultured for maturation.

There were no significant differences.

TSk tamoxifen H7F &
v a gt A¥E Table 90 Al A3}
PMSGe} HCG2l MPHA & A44H &9
of F# H7} Bu vhi =4 YEY ta
23} A4S L L A s TS BAT (Table 9). o= uj<
PMSGUY Ex& H7bstdd

<

SAAY PP Eo] "HoABRE MY FTld=
PMSG, HCG, Eoxs ol 283 kol AAAS W Axd =3t
AalgAH &S ¥ 4 v Funahashi (1994)% 9 F33 63 Az

2 g == AAMEANA ALEE ExE tamoxifens 7o 2 A E,

of Bt stz e 47l st EdA &3S vEd Ao Als v
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Table 9. Effects of maturation condition with or without TAM on IVF

results of porcine oocytes matured for 48h

No. of oocytes (%) with

+

Treatment Spem? Polyspermy MP . N.O 'rme%l
penetration formation fertilization
TAM(+) TAM(-) TAM(+) TAM(-) TAM(+) TAM(-) TAM(+) TAM(-)
Control 92.9 100 76.9 45.5 61.5 18.2 0.0 9.1
PMSG 68.3 78.8 32.1 57.7 46.4 42.3 179 115
HCG 778 76.0 61.9 31.6 47.6 42.1 19.0 158
E 62.5 64.3 70.0 44.4 70.0 55.6 20.0 22.2

Porcine oocytes cultured in medium with or without TAM for 48h were insemineated
for 6h, further cultured for 12h, fixed and stained with 1% aceto—orcein.

" Male pronucleus.

A ke Ao u el Aol tamoxifen FH7HAI7I7F Al Q] w9
Ao v x+= FeFS FAEL7] ¢8] PFF (porcine follicular fluid) ¥ FBS
(fetal bovine serum)& #7}stA @& Ald A&u|Fdo PMSG (10 1U/
m¢), HCG (10 TU/m¢) 2 E; (lpg/ml) &= H7FefA] Z+Zbel] tamoxifen 13
IME v Z=7] (0~2441%h) HEv Y 7] (24~48A17h)e 738t

Wit & AsAEE #ASL (Fig. 3), 17p-estradiol =83 A< +4
2] )

218 Ad= Table 10914 X w9} o] tamoxifen X 7FA] 7] 9F A
12l "l &2 PMSGSF HCGAH oA 31.5%~50.7%= o2 A 2o

Hl3l] E=okth. T3k 17p-estradiol =% 23} absorbance:™ Z+7t 0.61+0.41 ~
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0.91£054% YEFEE o™ (Table 11), °l Mattioli & (1991)¢] FSHY
LH7F A%Ed AdgS g% 71&ssa AXd A%y $AANEAS

FREE B vk AdE 2o Flth

Table 10. The action period of TAM added during the maturation

culture
Percentage of MII
Treatment
TAM(-) = (+) TAM(+) = (-)
Control 10/65(15.4) ° 9/70(12.9) €
PMSG 26/65(40.0) 25/75(33.3) ¢
b d
HCG 34/67(50.7) 17/54(31.5)
B, 8/79(11.1) 16/75(21.3)

Porcine oocytes were cultured in medium with or without TAM for the
first 24h and then in medium with or without TAM for the second 24h.

a b & dnleans with different letters in the same column are different from each other

( p<0.05 ).
Table 11& ¥l Z7] (24X 7F7-A])ell tamoxifen® 7} glo] wjekst &=
S 7)o tamoxifeng FH 715t} S w17p-estradiol SHZA IS A A3 Ao

2] absorbance’t PMSG 0.78+0.21, HCG 091+0540]Q 3, A&
PMSG 40.0%, HCG 50.7%= wj< Z7]o H7igk ARt MIL H]& o
(PMSG 33.3%, HCG 31.5% : absorbance PMSG 0.63+0.10, HCG 0.61+

041) =4 YeElsth (Table 10). Funahashi (1994)% ] ®lY $7]9l
PMSGY Ex& H7letd 3AAAIZA S AstAzle=m wjd F7o=

=



A3 Wale AoF AmEch 2y By SEEIGA vl 7]
tamoxifens F7Fstal Wi 7)o A ASFAES wWe] 17p-estradiol =7
A3} absorbancer 0.73£1.000]A 3 MIIS] H]&o] 21.3%= #|F F 7]
HA7rek el wsl oA AA E=A (11.1% : absorbance 0.16+0.05)UFE}
4 PMSGeF HCGell wlsf wrdfe] AxE Bt (Table 10).

Table 11. Effect of TAM added during the first or second culture period

on the concentration of 17p-estradiol in porcine oocytes

cultured for 48h

Absorbance
Treatment
TAM(-) = (+) TAM(+) = ()
Control 0.86+0.11 @ 0.94+0.21 ©
PMSG 0.78+0.21 ° 0.63+0.10 €
HCG 091054 & 0.61+0.41 €
b C
E 0.16+0.05 0.73+1.00

Porine oocytes were cultured in medium with or without TAM for the first 24h and
then in medium with or without TAM for the second 24h.

Oocytes cultured for 48h were assayes for their 17B-estradiol level using
RIDASCREEN  Kit for ELISA reader.

a b &c

Means with different letters in the same column are different from each other
(p<0.05).

_40_



(o

!
k

Tamoxifens HjeF %79 H7tete] wdst = 2 5AHS AA s
W A= Table 120014 B vle) 2u 7F gl AAHYE,
T4, MPEA Y, AdEA &0l ol E Fda7t gl 2y %

FAEL PMSGS HCG7F 235%9F 29.4% 2 =A vebwrt),

v
ol

oL
0

Table 12. Effect of TAM supplement between 0 and 24h for maturation

on IVF result of porcine oocytes

O .
No. of No. of oocytes (%) with

Treatment oocytes  Sperm bl MP' Normal
matured penetration Y >0 formation fertilization

Control ~ 18(45)  11(61.1) 4(36.4) 4(36.4) 2(18.2)
PMSG  28(77) - 17(60.7) 10(58.8) 9(52.9) 4(23.5)
HCG 24(75)  17(70.8) 9(52.9) 8(47.1) 5(29.4)

E 18(40)  9(50.0) 3(33.3) 3(33.3) 1(11.1)

Porcine oocytes were cultured in TAM-containing medium for the first

24h and then in medium without TAM for the second 24h. subsequently,
oocytes matured for 48h were inseminated.

"5 Male pronucleus.

There were no significant differences.

Table 13& ek Z 7)o tamoxifens H7}ste] Ad+-AH S
HE AT Aoz2A HE AAHYE, AT EE, MPEA &L
ojdol gl AAFAEAd dodA= PMSGS Eo7t ZH7E 46.7%9
41.7% = 2= HCGOl wls] 94 JA =& 23E 2. a8y
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tamoxifens ¥l Z7]ol H7FstA, = v Fr1d HbE AS Ml

S92 W FA 44 ug

Table 13. Effect of TAM supplement between 24 and 48h of maturation

culture on IVF result of porcine oocytes

No. of No. of oocytes (%) with
Treatment  oocytes Spern’.l Polyspermy MP*. N_o'rme%l

matured  penetration formation  fertilization
Control 14(42)  10(71.4) *  5(50.0) * 4(40.0) * 2(20.0)
PMSG 23(76)  15(652) *  8(53.3) *  10(66.7) ' 7(46.7) "
HCG 32(99) 26(81.3) *  12(46.2) * 10(385) * 2771 *°
E, 2060)  12(60.0) *  4(33.3) *  9(75.0) *  5(41.7) "

Porcine oocytes were cultured in medium without TAM for the first 24h
and then in TAM-containing medium for the second 24h. subsequently,
oocytes maturation for 48h were inseminated.
> Means with different letters in the same column are different from each other
(p<0.05).

o
; Male pronucleus.

& Aol FF AR EAstel A S AAEE W A A
4 (sperm penetration rate)< tamoxifen A7FAl7]19F #TAGle] 50.0~
3% =2 YWERY Kikuchi (1993)F 0] M7 EAlstks= oA +74
= AAeds wW 895~925% = AR glo] AT Aol (66.8%)4] 30
the HiEth thaA wre A S AT

Eppig ¢} Schroeder (1986)+ ¥ 32 WA =3 5o H74 o]

ot E9n) A5 uo} 449 AFF Lol B

S

mfr



&
ok F A AAEE W 321~769% = WErskou, HIRA
12 2ds Ad =, W 271d, F70el Abe e W v A S
33.3~588% &= ta w2 A4S B (Table 14). ©ol= Nagai (1994)%
o] 32~58% = YEtWthe B et FAFEE Ads Bt

Table 14. Influence of the periodic addition of TAM for maturation on

IVF results of porcine oocytes

No. of oocytes (%) with

Sperm Pol MP' Normal
Treatment penetration Olyspermy formation fertilization
TAM TAM TAM ' TAM TAM ' TAM TAM TAM
(+)=() G)=2(1) (HD=) =) (H)=0) =) (1)) ()=>(+)

Control 61.6 71.4 36.4 50.0 36.4 40.0 182 20.0

PMSG 60.7 65.2 58.8 53.3 52.9 66.7 23.5 46.7
HCG 70.8 81.3 52.9 46.2 471 38.5 294 77
E 50.0 60.0 33.3 33.3 33.3 75.0 111 41.7

" Male pronucleus.

There were no significant differences.

SAAAFA &L wWdF T tamoxifens H7EEA S w 385~75.
0% = wjeF z=7]od H7sk A Hl&] =2 A3E EAth Nagai (1996)+=
PRz AL FAH YoM EAV HeE AL =& gAAFEA



e

A& AFFAEAN AdAAA HCGAHE F7F b2 A2 ol vlsiA u)

F7lel tamoxifens H7FetAS W W F Z7]ol H7Fe Arv A Aol

A debg =R e s s F714 < Htol H83dkal, tamoxifeno] | A

Aol ds 4 5 Wl doM= owdt FIFS v =7t
A

gasiria AnHd,

o2

EVY
x
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2

=
ot
o
A
L
X
r (o]
-l
N
X

_44_



V. i %

B 5= anti-estrogen?] tamoxifen (TAM)S o]-&3}o] =% wxle] A
o] Aol glojA 17p-estradiol (Ep)l #F-&A1719F 84S 937 ¢4l
1) TAM % EF Asoll vixle 98, 2) TAMo] dAke] Exwol mlA &
g 1gar 3) TAMAHZE #ixol A s dzke] AejsAe dste AE
skt

dAbe] A de mTLP-PVA Higd S 7202 3o, 32878
PMSG (10 TU/ml), HCG (10 TU/m) 2 E; (1pg/m)E A&t th AlE T
AHE3H TAM =i 13uMeollon, A&5aAA-E vl 24474 2] GVBD&
I} ARAZHA o] MII&S ZAFSAt. WA Eys %+ 17p-estradiol assay
Kit (RIDASCREEN)E o]-&3to A&ttt Ael+4E mTALP-PVAR] &
Hol Al dzpel 21 G5 6417 & widate] AAEon, FASE *at
T A (TCM-199 + 10% FCS)ell & A 12417 F=71 wist & 14
2 dAste] A dESs AT A8 Ade the i 2

Aejgsel doi] TAMAZE el #Aglel, vk 24A17F Fof -z}

GVBDE&<2 PMSG 3 HCGAHZ7F =72 EAg it Yot (p
€0.05). HHOF 48417 Fo] WA}e] MII&%E PMSG 2 HCGAH @ oA 743
=9k (p €0.05), TAMS #j%F 24~48A17ko] H7FA] MIIE-S EF ] ol
18] PMSG 2 HCGH | FolM =& 235 BRI (p <0.05). #F 0~244
Zhell TAMS 2718t9S vl xR PMSG % HCGAH 2l ol A &2l 3}
A =2 RS BT oy (p 0.05), ol AT EBAGTE Fo
7F AR E A &A%

Ers =S4l slojrE mld 24417 Fol dAbe] Eys e TAMAZE
ol #Aglel, B e 77t B AElgr Rk folekAl =9kt (p <0.05). L2y
TAMS 7bshA] @il 48417 widdls wl= E; PMSG, HCG ¥ dl&=+ &
o2 =7 Yegth TAMES HlF 24~48A7ko] H7A] By it E.x g7}
B} ARt sk =ou (p €0.05), ¥l 0~24417ke] TAMS X7F

1

jus)
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39S W= Akl FolAt gl

Aol ol TAM= x;‘ﬂ&%l e31 PMSG, HCG ¥ Ex%7HulA]
Gol A e wjddt dxE AQe8Ed A AN E, AT A, MP
BAE, BT E oA ﬂﬂ?” of fexk7t AUk 22y TAMS
A7tstel A wlgs & A akde wle PMSGA e 77F B AR
o G AFG &0l =Rom (P<0.05), AAHYE, MPEAE 3 AdT-4E

z7] (0~24217bell A3 A&

B G Ao A= 3ol gl 2y TAMS WY +
(24~48A170)el H7Fstsle W, BARAE, HEATFHE 2 MPEA &S 7
A Tgbell fFedo] JAAHA kot AdFHES PMSGeE Exx g ol A
HCGAH 71t FoA Al F53k A5 HoF3t (P<0.05).

oA AyEAE D) SAGAre] ALQu] A TAMel FAIZE =52
A4S AL, 2) TAMI} estrogens ZAH o7 283190
PMSGeF HCGob= ZA3p2tg-o] vreptA] eEskth 3) TAMA 7ol 23] MP3
des B AYFAE]l MAHAJL, HAEAS] AL EA TAMS H7HA7]

oy Fol0) Brbehae W S o AmEth

N
- =

:E

b

o2
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Table 1. Growth characteristics of potato cultivars used for three experiments.

i Experiment Primary i Leaf Stem Stolon Tuber
Cultivar Maturity .
2 3 uses size length length Shape Size Eve depth
Attantic O  Chip processing Medium-late Medium Medium Round Medium  Shallow
(Rg)
Bakdoo O  Chip processing Medium-late Medium Medium Medium Round Large Shallow
(F188)
Chilsung O  Chip processing Medium-late Medium Medium Medium Round Medium  Shallow
(£2)
Chungsim O  Chip processing Medium-late Medium Medium Medium Round Medium  Shallow
(i)
Dejima O O O  Fresh market Early Medium Tall Tall Round Large Medium
(Kih)
H&89006-6 O O Fresh market Early Medium Medium long Round Large Shallow
(LA1%)
H&89006-14 © O Fresh market Early Medium Medium Medium Round Medium  Shallow
(ZA5Z)
Jopung O Fresh market Early Large long Short Round Medium Medium
(-8
Namsuh O Fresh market Early Medium long Short Round Large Shallow
(Fd %)
Superior O Fresh market Early Medium Medium Medium Round Medium  Shallow
(F5= chip processing
Taepyong O  Chip processing Medium-late Medium Medium Medium Round Medium  Shallow

(K#)




Table 5. Growth characteristics of six potato cultivars grown as spring cropping in 1996 and 1997.

Ratio of
Days to Plant height No. of stems Fresh weight Dry weight SPAD reading
emergence
emergence . (cm) per plant (g/plant) (g/plant) value
Cultivar (%)

1996 1997 Mean 1996 1997 Mean 1996 1997 Mean 1996 1997 Mean 1996 1997 Mean 1996 1997 Mean 1996 1997 Mean

Dajima 33.0 35.0 34.0 1000 97.4 98.7 460 446 453 37 3.9 3.8 2702 267.2 268.7 412 37.4 39.3 410 40.0 40.5

Gosi #1 340 354 34.7 974 100.0 98.7 43.0 412 421 38 4.0 3.9 2801 290.3 285.2 448 48.6 46.7 409 42.7 41.8

Gosi #5 335 35.9 34.7 1000 98.6 99.3 415 41.9 41.7 39 3.7 3.8 236.6 235.8 236.2 390 37.4 38.2 404 41.4 40.9

Jopung 370 39.6 38.3 980 96.0 97.0 334 354 344 35 3.1 3.3 204.8 265.6 260.2 414 434 424 430 41.6 42.3

Namsuh 355 38.5 37.0 974 100.0 98.7 390 408 39.9 36 4.0 3.8 2746 299.8 287.2 412 43.6 424 402 42.2 41.2

Superior 362 38.4 37.3 985 96.9 97.7 412 394 40.3 41 4.5 4.3 2698 266.8 268.3 398 36.4 38.1 412 41.8 41.5

LSDo.os 0.79 NS 3.32 0.57 17.6 NS -




Table 6. Growth characteristics of six potato cultivars grown as fall cropping in 1996 and 1997.

Ratio of
Days to atlo-o Plant height No. of stems Fresh weight Dry weight SPAD reading
emergence
emergence . (cm) per plant (g/plant) (g/plant) value
Cultivar (%)
1996 1997 Mean 1996 1997 Mean 1996 1997 Mean 1996 1997 Mean 1996 1997 Mean 1996 1997 Mean 1996 1997 Mean
Dajima 8.0 10.0 9.0 990 984 98.7 66.0 680 67.0 33 31 3.2 3402 345.2 342.7 275 281 27.8 40.0 46.8 43.4
Gosi #1 120 106 11.3 980 98.0 98.0 59.0 576 583 32 30 3.1 326.0 3220 324.0 255 253 25.4 426 430 42.8
Gosi #5 10.0 10.0 10.0 992 982 98.7 665 669 66.7 32 34 3.3 340.0 3447 342.7 284 29.0 28.7 39.0 39.6 39.3
Jopung 182 192 18.7 853 86.1 85.7 46.0 454 457 19 1.7 1.8 342.0 338.0 340.0 263 26.1 26.2 42.0 40.0 41.0
Namsuh 140 146 14.3 982 964 97.3 572 562 56.7 25 27 2.6 365.0 367.0 366.0 281 283 28.2 450 418 43.4
Superior 152 154 15.3 950 930 94.0 53.0 536 53.3 23 21 2.2 3055 321.3 313.4 261 27.3 26.7 429 44.1 43.5
LSDo.05 1.18 2.26 3.07 0.42 18.8 1.34 1.98
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