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Abstract

The average number of cat oocytes collected from ovaries of eCG stimulated
donor and control group was 20.1 + 19.2 oocytes/queen and 7.1 + 8.3 oocytes/ovary.
The in vitro maturation rate of cat oocytes collected from ovaries of eCG stimulated
donor and control group was 62.7 + 4.6 and 37.6 £ 10.7%. The parthenogenetic
émbryos developed to blastocyst stage of matured oocytes treated with 7%Et-OH +
CHX-CD and CHX-CD was 12.9 and 16.4% respectively. The ear fibroblasts and
granulosa cells were used as donor cells for cloning and testing with 2 activation
treatments. It was found that the treatment with 7%Et-OH + CHX-CD gave higher
morulae and blastocysts rate than those with CHX-CD alone in both donor cell types,
but there were not significantly different. In conclusion, the maturation rate of oocytes
from eCG treated was higher than control. The in vifro development to morula and
blastocyst stage of reconstructed embryos with ear fibroblasts and granulosa cells

treated with 7%Et-OH + CHX-CD was higher than CHX-CD alone.
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(Materials and Methods)

2.1. §ninaaes

g Y A = A ¥ o P
Ao Taanieeig 9 hov - 3 1 madisludeiinuguaamgil 24 + 2°C uazarugu
= ¥ as 4 4 o :’
uaelaedaldinasadnetuaz 12 HrluaRetrearumnsseunindluda emnsuaziihlduuy

ad libitum

Y l=l( T
2.2, Unaeiinuala

T d \J < o 1 A A 1t @ g @
2.2.1. nndiindaaunmg (dunaugy): s lvewuawnaiisfvimsridasimiy

3 ¥
ARTIndaILANg 1ag1190aLLINIA Y 0.002 mg/kg Atrophine 1182 0.5 mg/kg Xylazine 91014
A 5-10 YIAAWAIS 20 me/kg Ketamine hydrochloride M40 ninaaudwimisidailanth

]
) o o

=4
f
=
G
s 1 ad T 1 ny
Wod udrdaumgniierimiy  smiudaiileennindimagnudansielyluiunde  (0.9%
¥ Ed
Nacl)  mldgupiiesvnziudtomanss  vmiulfluiialouniafelindasdradniy
b
‘1J1Q°‘]51141i1ﬂ1 Modified Dulbecco Phosphate Buffer Saline (mDPBS) + 0.1% Polyvinylpyrrolidone
. 1l o o g
(PVP) (Sigma, P-0930} uﬁ"nﬁ1m:m1”lwmcﬁaaﬂqyaﬁa@mau (Cumulus cocyte compiexes,
cocs) neldndesgansal
2.2.2. 010N sz uduaadIy (Superstimulation) : 138 gniinges Tuenszdy
s & _ . . . ®
Glﬁ”lmmmuu'lnwﬁ"aﬂ Equine Chorionic Gonadotropin (eCG, Folligon , Intervet, Netherlands)
§19u 200 i Tasuviaily 100 iu Tudunsn Gufi 0) oy 50 i Tu3uf 2 00z 3 HAWINRA €CG
asausnu 168 2 Tusseinmsidamndegaiiulinnisld Tavamaauiadae 0.002
kY
mg/kg Atrophine 18% 0.5 mgkg Xylazine 91AUUBN 5-10 wiia A 20 mg/kg Ketamine
B a’ = 5 1 o Y A ar 1 a t LY
hydrochloride ¥t aaLdshnsAidaiianiied iionuselveginisgalvesn Tayld
- P T o O = LI L 1 [
Aszueniarvig 1 ml Woureduduning 266 mzdngelindaiinisgalveenvingsly
s [ ¥ P [
vntiuhduigeiduazaisluther mppes + 0.1% pvp ufamly 7l cocs meldndes

Ny s



2.3, miealyl¥gnluviaoauis (I vitro Maturation)
¢ 3 o o o Y g -
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Aé ot 1 5 = Q/ u’l 3 1
Johnston tazANE (1989) Fadaiilu Grade 1: Excellent: iflu lunTiwnddydadousouiasialy
3 )
ad1ailee 2 5y FvedlaTanwaraduiluidFoumuetu  Grade 2: Good/Fair 1y luifiarad
¥
Arydadeuseulitha hifanua FuodlaTanoraFududduTovanedu Grades:

1 ¥
Degenerated 15 |94 lifliradfaydadouson fvedlsTawaradudanis dnvuy ludades T
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naus faudeniavie linsa 1 uay 1n3a 2 wminrmanes Tamdes o luiedmsuidss Wl
lunasaufalusasidald 10 Tuaie so pl Tusrudousod 35 mm (Nunc) ﬂqumﬂﬁvmw’i"w
mineral oil (Sigma, M-8410) @sameld 5% CO,, 5% O,, 90% N, Hilguunqil 38° ¢ iflunar 24
$2Tuq s 28 ¥ 1w ﬁynmﬁ"m%“mgﬂq"hi“lﬁqn“luwaaﬂuf’ffaﬂiznauﬁ’mﬁywm TCM199 TRy
#4789 0.36mM Na Pyruvate, 2.2mM Ca Lactate, 2.0mM L-Glutamine, 1.13mM Cystein,
0.3% Bovine Serum Albumin (BSA, faity acid free), 0.5 iu/ml eCG, 1 iu./ml Human Chlorionic

Gonadotropin (HCG, Chlorulon®, Intervet, Netherlands)
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2.4. 11391 Parthenogenetic activation

doras lhnhodmsudodliltgnlimeaufaum 24 Falug sz Wandesad
AIYdnoendiy 0.2% Hyarulonidase esaiianWqndeagluszozmanda v (Metaphase 1I;
MID) F9daingInn13il first polar body 8gn1eTu’ly (it 1) smntfunonlgnesnifiuaesndga
devhnnSsufounavesmsnssduasngudenisniavesly  Tasnszdulungunsndg
7% @NIHOR WUIU 5 UM udadserelutiion TCMI99 + 0.3% Bsa #@wudan 10 |ig/mi

Cycloheximide (CHX) 1ag 1.25 pg/ml Cytochalasin D (CD) meld 5% CO,, 5% O,, 90% N,
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+ 03% BSA MiAufe CHX uaz €D W 5 aTue (hifieniuea) nsldannznaden
mautungusn ﬂﬁ'&mmf?u‘H‘ﬁaﬁmﬂtjugnﬁmuﬁywi@“lmf'lm Tyrode’s medium I + 0.3%
BSA iRQUAY mincral oil Tusas1dan1Y 10 Twnin 50 w idadhdseneld  so C0,, 5%
0,, 90% N, figaugii 38° C w48 $aTug ﬁmﬁmaﬂﬁafué’ﬂs1n1s&a?mmm‘lﬂiﬁqﬁmﬂtjmj
Fsouszes 8 1wad nNIRIEAIsaUszoY 8 IwaduutuRssde e Tyrode’s medium II +
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wadlWlusumannluy: ﬁﬂéfuiuuumwmﬂszmm 0.5 o4 x 0.5 .3 udugiu
1161 mDPBS udniudiealfiiams ﬂ1ﬂ1fuﬁ1ﬂ15!iﬂﬂ§uﬁﬁﬂﬁﬂﬂﬂ‘ﬂ'lﬂ‘ﬁﬂﬂ‘iﬁﬂﬂéﬂ‘l—l
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¥ v
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f f Y Y .
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(Results)

3.1, Yanadlaildonuvasshag
roar T o 9 " @ =
vinmisnaaesnudiia Wvewnannguitnszdudvees Tau ece dunat 7 Ju 1
vinalnginangui ldldnszquaesTuu (nquatugy) wdsnamizga lWanialuuadign
3 = a o tH '
nszuges Tuus o 37 i1 18 lsianua 744 T aefe 201 £ 19.2 Twd) udwoudiveh
659 11 (88.5 %) lu'linsa 1 nazinsa 2 uaz 85 10 (11.4 %) Wuldinge 3 (g9 7) g
Tinnnguaaugu idondslind hildassquaes Tuuswou 60 $9ld 1800 425 Tu

9 ¥
ande 7.1 £ 8.3 Tuded 1) snsmautivudi 1y 274 11 (64.5 %) Wiu'lvinsa 1 uag 1034 2 ung

151 11 35.5%) ¥Tulaiinse 3

U7 7. mydwunTiwnesndly 3 aquandnyusveuandiydafidonseunlfeny

a)tny@ I; Excellent b)INTA 2: Good/Fair ¢) N7 3: Degenerated
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3.2, wamaiaed Jlvignluvaeauds

: Z g , .2
Tunsa 1 uazinia 2 Bnsnguignnszquees luazaguadtugugninnbesly

¥ ¥ t 1

nndwmiudelildgnluvaeaufiun 24 Falus  wuddasimsgaves linnngdua

nszAud1eaes Tuuiinnainquaruguediiivod iy (643 + 4.6% uaz 37.6 + 10.7%)

aauansluasedi 1

M319d 1. naaednsmsgnues luuivesnguiiganszdudlsess lnulTsurisusunqu

¥ r
aruquudsnnmeluvasaniauiu 24 51 Tus

ngy SrelafidnGas §r13u (%) laign

& 3 o a
NITAUAITEDT Tl eCG 659 424 (64.3 + 4.6)

AILA 274 103 (37.6 £10.7)"

** uaasnuuanaNeg1eiiodwad p <0.01, Anova test

3.3. #aUD9N 1391 Parthenogenetic activation
¥ 1
910N1510844280U Parthenogenetic Tunasaudauiu 7 7u wuiidresunguiinszdu
] 9
A2u 7% 19M1uea + CHX-CD imsniydeuiunguiinszdudia CHX-CD fludail dagints

1

11l9A7 (903 A0 85.0%) NITINTYGIZoY B-1Ad (72.6 @D 46.3%) UAzN1TINT ygsTzNegm

2 o

(59.7 919 43.3%) (A9 199 2) UABATINITINT YTz oz Ua T IAGTuRINguNnTeAUAIE CHX-
t o 1 I A 1
CD ifigsni1afsIndugennguiingzqudle 7% 19n1Uea + CHX-CD (16.4% @8 12.9%)
uingna lsianmudn lifinomandemsada
Y
1INMIIAB9FI80U parthenogenctic TunaaaufInuIBaT M0 gvesdsewily
as :?:5 a a cf a1 J A @ @t
et 91 48 92 Twandsdosluvnsaudinudigousyey 8-16 1908 9 96 52 TanUAIBOUTT B2
16 yadaszezuega1 N 120 Frluanuszezaouiwanesal uazszozuata lade nazi 144-
168 3 lnanudrsousseruaalada (3N 8) drdeuszezuaraladai ldvinnisdi
. = & o v A 124 ‘
parthenogenetic )0 1UszvvuainnIuszdung ldvinaldan luivinaunaas

J 1o 1 A el ant A .
vowlngvu uadrgeuszesumaladan Idnd5 e luausniianis Hatching 8oAN1

wenltldan 1vl4
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a131adi 2. n1sosylunooaudIvesdaeou Parthenogenctic 9INNITNTZAUAIY 7% PMUDA
+ CHX-CD oy CHX-CD

gyl A9 s-1aad N9 yaminda
(%) (%) (%) (%)
7% 1891U8A + CHX-CD 56/62 45/62 37/62 8/62
(90.3) (72.6) (59.7) (12.9)
CHX-CD 57/67 31/67 29/67 11/67
(85.0) (46.3) (43.3) (16.4)

5141 8. §80U Parthenogenetic a). 3783 819l UAZ 16 1907 b). WM

¢). wosuM lada taz d). vana lada

3.5, wamInandeoua Ina i
o o o J v g/ w1 s 4 a oy ARG
wasnniimaFeradduunudiy liiazaseaeumafeudandanua lilinow
t 4 a 1 < - a 4 =
uanagvsIMaFeufasruuradfauIULiIaeriia Aerwad luylinisieudn 63.3%
% Y o a ' § a0 w 4
(119/188) naziwadunsy Tamniinisifendn 66.1% (127/192) dunnz WluiFendaduyad

Funuvedanirsivuansanduresngu Tasnguusni lnseduld lunydadae
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7% 19N U0A + CHX-CD taznguilaesnszqudte CHX-CD MsinTagizes 8 1onausds

L2 ¥
sounmisaeInguaadaunuy luiuansiy tdnseSTyvosdisouIgszsz e ga1un e
ApInGUIEAAAUILDAYNNTEAURI 7% 19N 18D + CHX-CD ganinguiinszdudlo CHX-

3
CD (40.0 1102 45.3% A 29.3 U0Y 33.3%) uaesn 1sfaw hifinnuuand1rmeda uenenil
a ' = 1 =4 a9 ] 9 o’ o 4
FanudmsnTygrzezvain Tadavesdrdeunnildisad luyuazmodunsy Tasuuad
Funuimasnszdudan 7% @N1uea + CHX-CD figandnszduday CHX-CD iflgiad1uae?
(114 1oz 12.5% @9 52 ung 6.3%) (M15187 3) nudi@eeuun Inauiitozniygszes

8-16 [ad 1 96 ¥21uq 19T ygdvzoy 16 (vaduazwegat Al 120 ¥1Tus wiygszezuogaune

vaaladie uaz 9 144-168 F2Tus e ygszozuara Tado uay Hatching vara Tada dr190u

Hu2sTEEANe naaelugli 9
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3.6 a1l fanlumaeaudafim 24 uaz 28 Falue
namsmasslioudeunaios v luhendos vl dgnTunasaudau 24 uas
28 $1Tuq udnililvinTraudls nuddannisgnueslmududedeandu 212330
(64.3%) 1AL 146/211 (69.2%) 8a7 N TLIA InRIASSHU 51/60 (85.0%) 1Az 60/69 (86.9%) 1A
SRTINTITYYTEOZNBIAY 24/51 (47.0) LDE 22/60 (36.7%) uazua 1 1A% 7/51 (13.7%) az

5/60 (8.3%) (®13199 5)

3

M r 1 T ¥
M 5 uaaesasinseiguesdlseunya Inautsnasslunasauda Aldnaudeslvld

qnlunaeauds w24 oz 28 ¥aluq

a1 Taiggn Gowfin 1t 9 $119U (%) FI8DUR QYT IZBT
Badld (%) duse Gue  ude  s-ovad wogm  vaalnde
(%) (%)
24 ¥, 212/330 119/188 60 51/60 33/60 24 /51 7/51
(64.2%) (63.3%) (85.0) (55.0) (47.1) (13.7)
28 ¥.4.  146/211 69/110 69 60/69 44/69 22 /60 5/60

(69.2%)  (62.7%) (86.9%) (63.8%) (36.7%) (8.3)
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Jnsaiazaglwaniinanes

(Discussion and Conclusion)

n3 16903 Tuwsu G %ie heG nszduldiiamasiyvoslunasnsedulfifany
an i ludad wu luds (Boland unzany, 1991), 89 (Wolf uazaniy, 1990), NTLA18 (Maurer
HAZANY, 1968) UATNY (Edwards 10 Fowler, 1960) dludu dmfuuua n1sidees luuie
nsgAu luas S lifiseaulumsil IVE (Goodrowe LiazAM, 1988; Johnston HAZANE, 1991;
Donohue UaigANE, 1992; Swanson UAZAME, 1996) RN e (Howard tinzaAml e, 1992)
(FUY

v . = 9} o = ar e/
vinnantsnanssnu luninuuafignnszqualgees lnuildasinisgnlunasauda
1 |d’ 1 ‘& 1 o
gand ldn ldnnaguarugu Feermifluwsrzanuuandiswesszduges Tuulourlalsd
wlunszumdoalaimiifiu 1nA1INARBIYEY Coffee (1998) WUT1985 Tuu eCG Hldud vy lu
msgnuedly Tasnisvimeddidiu Primary messenger dadggna llauiaradaeg nazidhiy
1 9
11 Recepter f Transcription Factor 211 1Y Hormone-Receptor complex 93171599 U
b = a & -
enszdulWinanisnamaniddul 1§ mrRNA mndy (334 10) uaza1nT 1991104 Dale
1 o f.:;. c'u 43’ Q4 9/} b4 r 3 al 3

(1989) WU 1uvDI MRNA ‘m‘wumﬂmuﬂxnﬂummzﬂuiw%qﬂmnmu AIUUATIN

nanatvessgaused Tuulnulalsliulunssumdenisdinadedasinirgnues ta'ld

Receptor

Nucleus
Hormone

gt

51l 10 yarasna lamsnszdulilinisadrs mRNA Tagnisnszdudaeens Tuu eCG

Q
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iosnrnlunismanesil 1$55mssuag srausfiadsaSundtndaavmdi
seliunl#lunsmaneadtediunduatuge dufusaansalithesdnansenudonants
NADY

dmfumai Taauils e 18 ligaudideaii lgningaitundeanadeuia Ul
Tanuiis msgafiandsasenaunsovitld 2 33 33usnde v liqnudaldasiuienis
FIUHANYDY CB 1Ay Hoechst 33342 mnfuﬁwmsmﬁamﬁﬂﬁmm“hiaaﬂﬁ"aﬂ Aspiration
pipette UdadodIuAign IdFUAG NN UV iileasisdeunmdule (Wilmat uozauy,
1997; Cibelli IazAME, 1998, Baguisi BLAYE, 1999) llqiﬁg]nﬂﬂﬁanﬂﬁﬂﬁﬂﬂﬂﬁwuﬂLﬁwﬁuﬁa
g]ﬂﬁmﬂ%’“lumﬂﬂauﬁaa‘fuﬂawiﬂ”laJ Shitaeedie thlvfignudaldaslnioiidduman
493 CB nddadon lavSinumile fisst polar body 1viaeendrethdands udna'lyld
first polar body uazlesTawara@uld first polar body nydnvonuiuen llszura 10%
(Parnpai IAZAMY, 1999; Kurosaka UAZAME, 2002) ‘ﬁ’l’ﬂti"lﬂﬁyﬂuﬂiﬂ?]ﬂalﬂ udraiunmzdIu

o 1

3 ¥ 1 +
fignnaeonuuslutheilidiunauyes Hoechst 33342 1§90 15as19eeumwizdaudign

nasenunte @i UV uaziile91n Hoechst 33342 iifuasitiansarytiaeusadumnsnlu

q

8/ ¥
s ] M

Ten319a1e DNA deondiusuasiedensiniyvesdageu auiunnaassiivudenldns
aailunfoaeendaeitnass msz ludean1s I lududaiy Hoechst 33342

: H &
radduuuasiienaaiiivuia 14-16 pm mynfwradsfieglusze: Go/Gl ¥

muzdmiulfdusaddauuuy dumisnsraddunuuduffidrduundentsidoy

&
E Y

Aavearadduununay 14 dumisionnzaudendldiwaddunuuduiatanldon Wiz
o Tawaadn Mafusaraudifilunmsdensad msdousadannsofildae s e
14 Fusion chamber #iin 19wy Inauilsdainatovia (¥u ung (Wilmut HazANL, 1997)
Tn (Cibelli HazAMY, 1998; Kato HOSAME, 1998) UNE (Baguisi HATAMY, 1999) 1Y (Polejaeva
Hazame, 2000) UM (Fahrudin UDZAME, 2001; Du UdzAne, 2002; Gomes LA AN, 2002,
Uz Hwang UDLAME, 2000) %30 Fusion electrode (Parnpai UQZAME, 1999; 2000; 2001;
Miyoshi linzAmE, 2001) TaAU8IMIFONEATEI Fusion electrode ABEIITOTAR MM
wasduuuulfmnzauteuriinisswaszua Wil s ldanuduielunsdeumadi
qqﬁuﬂ'jwmiﬂl%’ Fusion chamber (Miyoshi HazANE, 2001) Futulumsnanesiitadenls
Fusion electrode Tun1srandasevm Tnaudis

nnmMInanssnuN@BowIL Inautlsrnnsaniygszezuaa lada 1dTuiud 6-7

veeminiasslunaeaudi uazeSygsvezuavdauaraTaga Tudui 7 uadidou
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Parthenogenetic a5 Tasudeszozusrsivmaloda’ld flesoinnisusvsves
3
#2190 UAB W INUNTUANIBONUYBBUNINTIUDINBUAZILI 1AAIB8Y Parthenogenetic NIRWIY
msiugnssud IR nudminiu JeliawnsonSysuiszezussbumaleda1d
b ]
vinmndfoufieudaninindeslii¥gnlunasauduiiumat 24 $27a9 uas
28 ¥ Twanuagasinsgnues luinar 28 ¥ Tuenzgendt 24 $3Tue wazdanmsniedung
¥
Mgy gizvzavesdrgounassngulndifesiu uamsniygrzezumaTadavesdn
: o ad & U= I 4 & 2 < Y
gouUNQUINALIUIY 28 43 19 AINNNqUIIALY 24 13 Tue Feamansnanesiiaeandasduny

NAnBIUBY Skrzyszowska IzAmE (2002) 1 IdhnsnareaSsmdivunavdes i1 iu
waeaudanuy 24 $2 139 35 $2Tua iaz 43 $2Tue nmimaneanySasninelygsyes
v TaFaazaanmudadiuvenarimss W lumaeaida ﬁuﬁazgﬂﬂu%ﬂngaa"hﬁﬁhﬂ
Tuyaeanfauny 43 $2Tus sz lddseuszezuara Tndadnivdsudion 24 $2Tus

o ]

mmmﬁﬂmﬁmﬁaéauﬁ 28 %’ﬂmﬁ5’9151ﬂﬁmﬁyqizﬂzumﬂm%ﬁﬁiﬂa'mm?;w?;
24 $1Tuq §elifiswauuisa TasmmzmanaassluFednszdven lumna (Molecular)
11AN1INANDIVEA Sato UATAMEY (1994) numsdseisewiunanuzdldios
FuRTIEd cAMP uINNTUIRE cAMP W duSimssitaTuves MpF vl as dlesed MPF
voe [ 1nemein limszey Mi Tuds sxGund1 16 (Aged oocyte) Fafinadenisiaiey
vBaRIBaUTTETAINITLLR 1Az THMINARBIYBY Kikuchi Hozans TuTl 2000 i 18vin1s
naaoslu liny nuhilefanisiioedestunisudveslinazdnadesasinisioiyes
#I99UNYNDITAVYBY Maturation/Meiosis/Meitosis Promoting factor (MPF) Hezanauiely
ue Fsenilnadoninsdayvesdagoudszerden

“lunﬁmﬂmf'r"lﬁ'xﬂ?ﬂmﬁfmﬂﬁm?tynﬁﬂ@'*UPJaﬁaa’auhauﬁaﬂﬁmnwnﬁﬁumm
arfiady wmadt ldnuinmeSyvesdeeu hiflaamuandriy Fameandeatunisnanes
w9 Skrzyszowska ltazAne (2002) fidSoudfisuwadfydafuwadAaniiegndeu uazms
NANBIYBY Farudin tazAnz (2001) in1snanes Tnaldiwadianitsdideunazivaditoyse

W luiuadauuuy



19

¥
pinmsnaassiaunsoagl1da

¥ Y

1 i dnnusmadiofignassdudreses Tuu «CG $1u9U 200 iu. 938isn11s
¥ ’ (]
gandanndoslunaeaudany 24 FaTueganinguii linseduee s Tuu
3+ ¥
2. arwannsalumsnSyresiiseunn Inauilsnnwaddunuunsaosrila i
ANUUANA WY _
A o et o o ¢ a o ot P v
3. FEmInszduaesdinldiumaveasdlinamsniisiivesisounua Tnautsly
UANANAY
as . = =5 g o | v &
4. #299U Parthenogenetic a4 1595y IAgagadesyoz@ndunusara Tadaminiy
9 + L
5. mudaselildanlunasaudruiu 28 daTusdidnrimisgngendtlaifibeg

24 $2Tus uamaTydszozuaaladadindt



¥ oA
BNTII91904



20

v a
PATIFa1N

Baguisi, A., Behboodi, E., Melican, D.T., Pollock, J.S., Destrempes, M.M., Cammuso, C.,
Williams, J.L., Nims, S.D., Porter, C.A., Midura, P., Palacios, M.J,, Ayres, S.L.,
Denniston, R.S., Hayes, M.L.., Ziomek, C.A., Meade, H.M., Godke, R.A., Gavin, W.G.,
Overstrom, E.W., and Echelard, Y. 1999. Production of goats by somatic cell nuclear
transfer, Nat. Biotechnol. 17: 456-461. |

Betthauser, J., Forsberg, E., Augenstein, M., Childs, L., Eilerisen, K., Enos, J., Forsythe, T.,
Golueke, P., Jurgella, G., Koppang, R., Lesmeister, T., Mallon, K., Mell, G., Misica, P,
Pace, M., Pfister-Genskow, M., Strelchenko, N., Voelker, G., Watt, S., Thompson, S., and
Bishop, M. 2000. Production of cloned pigs from in vitro systems. Nat. Biotechnol. 18:
1055-1059.

Boland, M.P., Goulding, D., and Roche, J.F. 1991. Alternative gonadotropins for superovulation
it cattle. Theriogenology 35: 5-17.

Bondioli, K.R., Westhusin, M.E., and Looney, C.R. 1990. Production of identical
bovine offspring by nuclear transfer. Theriogenology 33: 165-174.

Briggs, R., and King, T.J. 1952. Transplantation of living nuclei from blastula cell
into enucleated frogs’ eggs. Proc. Natl. Acad. Sci. USA. 38: 455-463.

Cibelli, J.B., Stice, S.L., Golueke, P.J., Kane, J.J., Jerry, J., Blackwell, C., Ponce de Leon, F.A,,
and Robl, JM. 1998. Cloned transgenic calves produced from nonquicscent fetal
fibroblasts. Science 280: 1256-1258.

Coffee, C.J. 1998. Metabolism. Regulation of metabolism. Connecticut: Fence Creek.

Dale, B. 1989. Fertilization in Animals. Translated by Pinkasiri, K. Bangkok:
Kurusapa Ladprao.

Donoghue, A.M., Johnston, L.A., Munson, L., Brown, J.L., and Wildt, D.E. 1992. Influence of
gonadothopin treatment on follicular maturation, in vitro fertilization, circulating steroid

concentrations, and subsequent luteal function in the domestic cat. Biol. Reprod. 46:

972-980.



21

Du, F.L., Jiang, 8., Tian, X.C., Avner, D,, and Yang, X. 2002. Parthenogenetic activation and
somatic nuclear transfer in domestic cats using in vitro matured oocytes. Theriogenology
57: 409.

Edwards, R.G., and Fowler, R.E. 1960. Superovalation treatment of adult mice: their subsequent
natural fertility and response to furthe‘r treatment. J. Endocrinol. 21; 147-154.

Fahrudin, M., Otoi, T., Murakami, M., Karja, N.-W K., Ocka, A., and Suzuki, T, 2001. The effects
of culture medium on in vitro development of domestic cat embryos reconstructed by
nuclear transplantation. Theriogenology 55: 268.

Galli, C., Lagutina, L., Crotti, G., Colleoni, S., Turini, P., Ponderato, N., Duchi, R., and Lazzari,
G. 2003. Pregnancy: a cloned horse born to its dam twin. Nature. 425(6959): 680.

Gomez, M.C., Pope, C.E., Harris, R.F., King, A., and Dresser, B.L. 2002, In vitro development of
enucleated domestic cat oocytes reconstructed by transfer of cumulus cells at different

electrical currents, Theriogenology 57: 415.

Goodrowe, K.L., Howard, L.G., and Wildt, D.E. 1988. Comparison of embryo overy, oestradiol-
17[ and progesterone profiles in domestic cats (Felis catus) at natural or induced oestrus.

J. Reprod. Fertil, 82: 553-561.

Howard, J.G., Barone, M.A., Donoghue, A M., and Wildt, D.E. 1992. The effect of pre-ovulatory
anesthesia on ovulation in laparoscopically-inseminated domestic cats. J. Reprod. Fertil.
96: 175-186.

Hwang, W., Kim, K., Kim, G., Jin, Y., Kim, Y., Chung, H., Yoon, T., Han, C., Eo, Y., and Lee,
B. 2000. Interspecies somatic cell nuclear transfer for the production of endangered Korean
tiger (Panthera altalica). Theriogenology 53: 271.

Illmensee, K., and Hoppe, P.C. 1981. Nuclear transplantation in Mus musculus:
developmental potential of nuclei from preimplantation embryos. Cell 23: 9-18.

Johnston, L.A., Donoghue, AM., O’brien, S.J., and Wildt, D.E. 1991. Culture medium and
protein supplementation influence in vifro fertilization and embryo development in the

domestic cat. J. Exp. Zoo. 257: 350-359.



22

Johnston, L.A., O’Brien, S.J., and Wildt, .E. 1989. In vifro maturation and fertilization of
domestic cat follicular cocytes. Gamete Res, 24: 343-356.

Kato, Y., Tani, T., Sotomaru, Y., Kurokawa, K., Kato, J., Doguchi, H., Yasue, H., and Tsunoda,
Y. 1998. Eight calves cloned from somatic cells of a single adult. Science 282: 2095-2098.

Kato, Y., Tani, T., and Tsunoda, Y. 2000. Cloning of calves from various somatic cell types of
male and female adult, newbormn and fetal cows. J Reprod Fertil. 120:231-7.

Kikuchi, K., Naito, K., Naguchi, J,m Shimada, A., Kaneko, H., Yanashita, M., Aoki, F., Tojo., H
and Toyoda, Y. 2000. Maturation/M-phase promoting factor: A regulation of aging in
porcine oocyte, Biol, Reprod. 63: 715-722.

Kurosaka, S., Nagao, Y., Minami, N., Yamada, M., and Imai, H. 2002. Dependence of DNA
systhesis and in vitro development of bovine nuclear transfer embryos on the stage of the
cycle of donor cells and recipient cytoplasts. Biol. Reprod. 67; 643-647.

Li, G.P,, Chen, D.Y., Lian, L., Han, Z.M., Zhu, Z.Y ., and Seidel, G.E. Jr. 2002. Rabbit cloning:
improved fusion rates using cytochalasin B in the fusion buffer. Mol Reprod Dev.
61:187-91,

Lorthongpanich, C.Laowtammathron, C., Muenthaisong, S., and Parnpai, R. 2004. In vitro
development of enucleated domestic cat oocyte reconstructed with skin fibroblasts of
domestic and leopard cats. Reprod. Fertil Dev. 149,

McGrath, J., and Solter, D. 1983. Nuclear transplantation in the mouse embryo by

microsurgery and cell fusion. Science 220: 1300-1302,

Meng, L., Ely, I.J,, Stouffer, R.L., and Wolf, D.P. 1997, Rhesus monkeys produced by nuclear

transfer. Biol. Reprod. 57: 454-459,

Maurer, R.R., Hunt, W.L.,, and Foote, R.H. 1968. Repeated superovulation following
administration of exogenous gonadotropins in Dutch-belted rabbits. J. Reprod. Fertil. 15:
93-103.

Miyoshi, K., Gibbons, J., Rzucidlo, 8., Arat, S., and Stice, S.L. 2001, Effective fusion method for
reconstruction of bovine embryos from granulosa cells and enucleated oocytes.

Theriogenology 55: 280,



23

Onishi, A., Iwamoto, M., Akita, T., Mikawa, S., Takeda, K., Awata, T., Hanada, H., and Perry,
A.C. 2000. Pig cloning by microinjection of fetal fibroblast nuclei. Science 289: 118-1190.

Parnpai, R., Tasripoo, K. and Kamonpatana, M. 1999. Development of cloned swamp buffalo
embryos derived from fetal fibroblasts: comparison in vitro cultured with or without
buffalo and cattle epithelial cells. Buffalo J. 15: 371-384.

Pampai, R., Tasripoo, K., and Kamonpatana, M. 2000. Developmental potential of cloned bovine
embryos derived from quicscent and non-quiescent adult ear fibroblasts after different
activation treatments. Therisgenology 53: 239.

Parnpai, R., Tasripoo, K., and Kamonpatana, M. 2001. Developmental potential of vitrified
cloned swamp buffalo morulae derived from granulosa cells. Theriogenology 55: 284.

Polejaeva, LA., Chen, S.H., Vaught, T.D., Page, R.L., Mullins, J., Ball, S., Dai, Y., Boone, J.,
Walker, S., Ayares, D L., Colman, A., and Campbell, K.H, 2000. Cloned pigs produced by
nuclear transfer from adult somatic cells. Nature 407: 86-90.

Prather, R.S., Barnes, F.L., Sims, M\M.,, Robl, JM., Eyestone, W.H., and First, N.L. 1987.
Nuclear transfer in the bovine embryo: assessment of donor nuclei and recipient oocyte.
Biol. Reprod. 37: 859-866.

Sato, E., Inoue, M., Takahashi, Y., and Toyoda, Y. 1994. Glycosaminoglycans prevent induction
of fragmentation of porcine stimulated by dibutyryl cAMP in culture, Cell Struct Funet.
19: 29-36.

Shin, T., Kraemer, D., Pryor, J., Lin, L., Rugila, J., Howe, L., Buck, S., Murphy, K,
Lyons, L., and Westhusin, M. 2002. A cat cloned by nuclear transplantation.
Nature 415: 859,

Skrzszowska, M., Katska, L., Rynska, B., Kania, G., Smorag, Z., and Pienkowski, M. 2002. In
vitro developmental competence of domestic cat embryos afier somatic cloning:
a preliminary report, Theriogenology. 58: 1615-1621.

Smith, L.C., and wilmut, I. 1989, Influence of nuclear and cytoplasmic activity on the
development in vivo of sheep embryos after nuclear transplantation. Biol. Reprod. 40:
1027-1035.

Stice, S.L., and Robl, .M. 1989. Nuclear reprogramming in nuclear transplant rabbit embryos,
Biol. Reprod. 39: 657-664.



24

Swanson, W.F,, Roth, T.L., and Godke, R.A. 1996. Persistence of the developmental block of irn
vitro fertilized domestic cat embryos to temporal variation in culture conditions.
Mol. Reprod. Dev. 43: 298-305.

Wakayama, T., Perry, A.C., Zuccotti, M., Johnson, K.R., and Yanagimachi, R. 1998. Full term
development of mice from enucleated oocytes injected with cumulus cell nuclei. Nature
394: 369-374.

Wakayama, T., and Yanagimachi, R, 2001, Mouse cloning with nucleus donor cells of different
age and type. Mol. Reprod. Dev. 58: 367-383.

Wilmut, 1., Schnieke, A.E., McWhir, J., Kind, A.J., and Campbell, K.H. 1997. Viable offspring
derived from fetal and adult mammalian cells. Nature 385: 810-813,

Willadsen, 8.M, 1986. Nuclear transplantation in sheep embryos. Nature 320: 63-65.

Wolf, D.P., Thomson, J.A., Zelinski-Wooten, M.B., and Stouffer, R.L. 1990. In vitro fertilization-
embryo transfer in nonhuman primates. The technique and its applications. Mol. Reprod.
Dev. 27: 261-280. ‘

Zhou, Qi., Renard, J.P., Friec, G.L., Brochard, V., Beaujean, N., Cherifi, Y., Fraichard, A., and
Cozzi, J. 2003. Generation of Fertile Cloned Rats by Regulating Qocyte Activation.
Science. 302: 1179.



