o d A' ° v o @ a o
mseysnHlazins UnsEiinaniugAdIamsnanmeou

% Y a = } 4 [P
1uﬁflﬂﬂuﬂ'3!m$ﬂ15€l'lﬂﬁhﬂﬂ')lﬂﬁﬂﬂﬂ’)ﬂl%ﬁﬁiNﬂ'm

UnnALe
246747

ao n:” ] a Ao ¢ A aa Y o
Iﬂiﬂﬂ'li')ilﬂutl‘ljﬂlﬂu 6 NMINANDI 1un1smamw 1 11'JﬁQ‘l.l53’(’1\1ﬂlWO‘H”I'Jﬁﬂ'IﬁﬂiSﬂ‘Nﬂlﬁll'l:‘ﬁiJ

Q

d sy linsededanniunsi intracytoplasmic sperm injection (ICSI) Y11015A352908UN15INA second
polar body (2™ PB) Nd4910n35¥AUAIY 5 uM ionomycin (Io) N30 7% ethanol (EtOH) #1 3 6 taz 9 %2 Tuanda
W1 ICST wunsifia 2™ PB gaqa 91 3 92 Tuandain ICST wagmsinia 2™ PB lunguiinszquaau EtOH (68%)

] . v t 4 y ]
qenINquiinszqua To (46%) eoniivddgnada dadenluindl 2 pB Tidsaluieniiil 1.9 mMm

Q

6-dimethylaminopurine (6-DMAP) 41 3 21114 130 10 pg/mL cychloheximide (CHX) 1M 5 ¥2 149 a31
143} male 1a female pronuclei Tungu EtOH 211 CHX (EtOH+CHX) (62%) g3n21ngn Io+CHX (42%)
iz EtOH+6-DMAP (48%) atsihud fiymaada luvaiziingy Io+6-DMAP Iwathunaia (58%) $as1
Mdeuniydszozumaladagaqaldnnngy lo+6-DMAP (29%) uag EtOH-+CHX (24%) 3egeniingu
lo+CHX (6%) and EtOH+6-DMAP (17%) 00 Wiivddiggneada Naﬂ1smam1€uﬁm1ﬁ’tﬁu'51msnixé‘ju

410 To 39U1U 6-DMAP 1182 EtOH 3211 CHX i lunseileddanfiniumsiiics insudsdauas

a =S = 9 d' ’
wigdszozuaa lnda lagange

]
[

4 o g g a 4 o a
MINAABIN 2 MinanesiliingissasfiionslnaeunaveuradAuILY 4 Fiaom Inauils
@ ' 4 ' d
Tanaznsziieoldn 1aud rad I Tusumaainluy wad W Tusuaiasingndeu ixaaunsyTasn uay

da [ & ) ) @ a @ A [ a o 1
FaanIyad meantmmsmamﬂmimmﬂmw'Jaauiﬂauimmznszuaﬂaﬂ Nﬂﬂﬂ’)i)ﬂuiﬂﬁuiﬂllﬁs

o g Jd @ o a o _w ] ~ '
nszliolanTaudoumaaduuuuiulingaindeasenudl idiseulaauuas lignilildga

a a Y . o ry v v A
nunduaoon 1UnszAUNUY parthenogenetic activatiom (PA) tazidoalunasaudiuiu 7 Jumefaun
[ a a a o . =l o 4
danmsinsAnTadeszozuaralnda 1933 differential staining A529AOUSIUIUIFAA trophectoderm
(TE) u@¢ inner cell mass (ICM) tazdaaauyes ICM ludrseuszozvaa lagainelssiiunmuninyes

@ 1 o A da v o Y4 a a o ' Iy a A :
AIDDU BATINIIIFONVDILFAANIYAANY 1‘[171@9\14’31?1'(1Uﬁﬂﬂﬂllﬁ')ﬂ'lﬂ’]'ll‘]fﬂﬂﬂullU‘U‘lﬂJﬂguﬂi‘luiﬂllﬁz

o

(] A o (Y] aa o " @ LY a 4
nsziipadnihiudingnieada dnsimsuisiuazdigounIyisses 8 ivad uogal uazuara Iadaves
@ [] [ Y] aa | L= @ (] o [ @
feaulnau lulinnuusnarsnunnadaneluadlldd@erdu et lsnamunsutaiivesdlsoulnau

{ 4 ' a o Vw8 v [}
Tanldrnaa I Tusvaraningnesulidnsiganiidieeuln PA uazdisounsiieTnausdiadl

@ 1 9 .

vednyneada aoeu Tnaulansydszezumaladaundui ldnnadaydaiionsiganidiseu

[
@ =

[} @ o w aa o a da [ a a
Tnaunsziloadnihivdiagneddd Tlumsilaauianszile Aseun ldnnradafydmfivastiafen

o a o o

ftidasimsnigdeszozumalafaganinaiseu PA egniisdidgnieada lunmsatududisou

]



2 246747

TaauTaninaddaunuunnyidansyissezuaia lndaganiiaieeu I PA ed1elisdgnieada
@ ' @ { J a (=) ' o o’:
dadimves ICM szrindlsouszozuad ladan lannaddunuuynyialilinnuuanaiesiuueans
4 U J da @ {
aveatl3d iwad I Tusumaninluy wad I Tusuaaningneeu wadunsyTawn uazisadaayde nld
TumsInauilsTauaznszielidnonmlumsmivayumssgvesiseudessozuara lada ldmuiioy
fulasligunmaseuszozuaid lada liuanareny
P ::Idw ¢ A @ a [ - -]
MsnAadn 3 MsnaassiiiiiaglszasniNonsindonsasimsiniyves lugnnsziieddnds

o vy

szozuad lada naanusuda1neds vitrification 1azaza101d291 pharthenogenetic activation (PA)
n3o intracytoplasmic sperm injection (ICSI) msmamf:uﬁmamﬂu 3 N1SNAADIYDY “lumsmamﬁ 1
ﬁwmmmﬂaawmmszummﬁ"hiagflu cryoprotectant (CPA) ABN15193YMAI91NY11 PA i lWAEsald
qn‘lunaaﬂuf’h'l"ﬂmfwwﬁﬁ 20% DMSO + 20% EG + 0.5 M sucrose W14 30, 45 139 60 IU1#i (NQV
min+30s Imin+45s 1A 1min+60s AUARY) ndemnvini v 113 luheniazats (rcM199 HEPES +
20% FBS and 0.5M sucrose) H1% 5 1771 udadaluniien TCM199 HEPES +20% FBS v 5 whii 1914gn
filign cPA ilungualugu Sas1iiFiaseaveslindsnindongdan fluorescein diacetate (FDA) iy
100% lunnngu dasINsisgyieszozuma lndandaniniii PA seM31nqu 1min+30s (16%) Hagnqu
AN (26%) TiTANUUANAINNIADA UAGINIINGY Imin+4Ss (10%) UAZ 1mint60s (2%) E14T)
Voddymaeada Tunmsnaaesii 2 Mmsnadeunavesszeznmiilveylu CPA aoenduiie 1min+30s
a2 1min+45s 1&11114 10uguTTa035 Microdrop vitrification iNoRSATIMIINT YVBIRIBOUNEI9 NI
PA 8as1ilaInsoavedlvusudalungy 1mint30s Imin+t4ss uazngualuau (lign cpa) ldwa'la
HANAIY (97% 95% Az 100% M IdL) mnigiszozumd Indaves 19iiinsealunquusuds
Imin+30s (8%) aNIINGY Imin+4Ss (%) oo1aihTud AN NadR uazdnInguAILY (26%) 06193
Hodfgymaada lumsmanesii 3 Minmsmadeunavesszoznatii leglu CPA aoenquie 1min+30s
1Az 1min+45s 1821114 10uguda 1633 Microdrop vitrification 1itegB8as MsI93 ayuesdasounaIINIh
IcSI Saniizinsoaves luududalunqu 1mint30s 1mint+4ss uazngualuguliuand1aiu 96% 91%
1Az 100% Ad1dy) naaenii ICsI wwhmsnsequ'ld uozdaidon i 2 pB Tdoalunasauda
w7 Yu manTgydeszozuma Tndaves liusudangy 1min+30s (11%) gan1Ingu Imin+45s (7%) 8619
Siluddymeada wazdinhinguaiugu (23%) sdniiedfgmadda msvmamﬁyas,ﬂ'lé'iﬂaiwﬁu?n
1a63% Microdrop vitrification AN 1min+30s INdAIAIBOUII YISz Uz UM InFagagandanisil PA

iuag ICSI

y y
[ 9

4' 7 A o a a
MsnAapai 4 MinaaoaiiiiiagUssaeniNons19douNaYB1I0 vitrification HOIFHANAZIT
y
1 vitrification @BI¥HARDOAITINMINTIATOAVEL lugnNsziioildn uenvniifansrvdeudasiniseiey
v ¥
YDFIBOUNAINNIM intracytoplasmic sperm injection (ICSI) 11 linsziioddniiduslvgnlunasaudn

" y
wrisoanidlu 6 nguiNeusudalaold 1) 33 Cryotop s2uANILY VA (10% DMSO+10% EG w1 1 wid



246747

waziin 111314 20% DMSO+20%EG+0.5M sucrose ¥1H 30 3U; Cryotop+VA), 2) 35 Cryotop 33UV
Yo VB (4% EG w1y 12-15 wi wazii 1131y 35% EG+5% PVP 1ag 0.4 M trehalose 1M 30 W1,
Cryotop+VB), 3) % Microdrop i"mﬁ"lj‘liW’l VA (Microdrop+VA), 4) % Microdrop 5"3115‘1]15‘101 VB
(Microdrop+VB), 5) na:umuqu‘?it’fauﬁ'w fluorescein diacetate (FDA) (control), 6) ntiumuquﬁ"lﬁt’fau
FDA (fresh control) H1N15@329a008A1M5113In50Av04 19428 FDA ué’aﬁmﬁan"hiﬁﬂ%?maﬂ"lﬂm
1cs1 §as1luia3nsealurihe va (Microdrop+VA: 93% Ll Cryotop+VA 97%) mmnnm VB
(Microdrop+VB: 79%, Llag Cryotop+VB: 81%) OUNNUU’dMinNﬁﬂﬂ memmqn control (100%) 8819

@ o

Tfudfynaada 8a31310A second polar body (2 PB) uazdiseunsgiessuzumalndalungu
control 1@ fresh control FaNTINAUAUTUT Lwivliiﬁﬂ’nmlﬂﬂﬁi‘nﬁ'u5314’51~1ﬂfi11'7‘lll‘l§u‘=l‘l~lﬁ,:»15ﬂi1ﬂ’lilﬁﬂ
2 PB uazdisouniydszezuaralnda msmanesiiagyIdinion va Wsaslifiziasengen
s VB msusudaTag3E Cryotop 182 Microdrop vitrification 1AHad S aviufioudiu

MsNARRYR 5 MINARBITIE ”ﬂqﬂszmﬁtﬁamnﬁauwa118415101 vitrification #99¥HANALITN
vitrification A94¥TIAABOATININFINTEAYDI lugnnsziieldn HazdnsINsTYVeIRIBOUNAININ
in vitro fertilization (IVF) ﬁ1"l1ins~ foudniaualignlunasauduseenily s nquiousudalasld
1) 3% Cryotop il VA (10% DMSO+10% EG wi 1w imzﬁflﬂ‘l%"’lu 20%
DMSO+20%EG+0.5M sucrose 11U 30 31#i; Cryotop+VA), 2) 35 Cryotop 3aufuiien VB 4% EG v
12-15 w1 uazair 111314 35% EG+5% PVP 1ag 0.4 M trehalose WU 30 3U1%; Cryotop+VB), 3) 35 SSV
32uRUhen VA (SSV+VA), 4) 35 SsV $2ufni1en VB (SSV+VB), 5) nquAruAui lidey FDA (fresh
control) TMsAsABLSATINI T Insonvesidau FDA udaaiden lWiifid3asea Tt IVF sasinns
fi¥3asenveslufiugudalungy Cryotop+VA (92%) aniInqu SSV+VA (86%), Cryotop+VB (76%) 1o
SSV+VB (71%) athailfedfamaaan og1alsiadanadindingu fresh control (100%) staihiudiy
naasa sasmsiyvesiiseudeszozumaladavesliusudalungu Cryotop+VA (9%) ganingu
Cryotop+VB (3%), SSV+VA (5%) ilaz SSV+VB (1%) 88 NIsdAynaaia HAGIAIRINTINGY fresh
control  (19%) ®UNTWvAIRNYNADA wamsvmamf:mn15naqﬂ'lﬁ"hmsmiu%ﬂﬂu?% Cryotop
Jitrification 3R uMs191hen va Weanliiisinseauns 18dsouszosumaTadageqe

a Sao s A ﬂ daa a a
NINAADIN 6 mi‘nﬂaEN'LIuiﬂﬂﬂizﬂdﬂlWBﬁﬂ‘Hmaﬂﬂﬂﬂi‘ml ﬂlﬂﬂs"uﬂaﬂ'ﬁlﬂimulﬂﬂiﬂ”aq

-

eaamavadnnouensumelunsziieddn wiseadimasendu 3 nqu auvinaduiigudnais
nguil 1 1A 200-399 luTasiuas nguil 2 vuta 400599 Tulasias uaz nquit 3 YA 600-799
lulnsins msnaasautseenilu 8 nqu Ao vindhun 1 hiimsiduTnsnuilnees (nquasugu) nin
s 2 (@Y 50 ng/mL basic fibroblast growth factor (bFGF) N3Mfust 3 (@Y 100 ng/mL insulin-like growth
factor-1 (IGE-I) W3MIUM 4 1N 50 ng/mL epidermal growth factor (EGF) 3Milun 5 1@N 50 ng/mL

bEGF+100 ng/mL IGF-I n3Muvl 6 1Ay 50 ng/mL bFGF+50 ng/mL EGF n3nulluni 7 1@x 100 ng/mL



246747

IGF-1+50 ng/mL EGF oz 3nsiuy 8 1An 50 ng/mL bFGF+100 ng/mL IGF-1+50 ng/mL EGF M5
asvaoumsnsyAn lavesleadinam lasiavinaidurgudnansvesveadimaluiui 7 uaz Suh 14
Y
YDINIIAYY
@ 9 ] o aa o 1 a VoA & dy
Hamsavinadurigudnalsveaoadifialuiun 7 uaz 14 wunveaialunguin 1 Fudealu
14 [
1ol Insnuinines bFGF, IGF-I, bFGF+IGF-I, bFGF+EGF, IGF-I+EGF Wy bFGF+IGF-I+EGF
ansaiuvnaveaduriguinatsveaeadinaluiui 7 18 ua hithifoddgnieada (p>0.05) dauma
v [ 4 vy [
myiaduiguinanluiui 14 nuimeadidaiidosluienind Insnuilnines bFGF uay bFGF+IGF-I

a ] o aa L] v o W aa o
aunsauvaveudurmguinalveeadifa ldedniiisdign1eada (P<0.05) vamsinvuinves

[ 4
a a S A

9/ (] L4 aa VoA v o 1 o’ Aa [
durhgudnarsveaeadifalungudi 2 Juil 7 uaz14 nuimleadimaiideslnheiii lnsnuilnines
A 1 o aa ' aa 4 Y
bFGF iay bFGF+IGF-I dmnsaiuvuiaveudumguinanveseadifaldunnimeadifaiibosly
A U A @ o W aa [ a a aa J {
ninunouq edniidediAynada (P<0.05) wamsiadasinsnsyaulavesoadiialunqui 3
(Y 4 ' o’ i~ 4 a [} o
Jui 7 wuinhenii Insnuilanes bFGF IGF-1 ttag bEGE+IGE-T anunsaimiuvunaveadurmgudnats
aa [} @ o w aa [ d [ a aa
voaeadina ldedaiitodignieada (<0.05) od1alsniau wamsiadasinisinigveseadiialuy
o A 1 aa :’ 4 4 ] n’: o a ] o
IUN 14 WU'J'IIHWUQU"IU'\ﬁﬁIﬂ?‘ﬂllﬁﬂmﬂi bFGF mmunmmimwu'ummlmtﬁ'umquunmwm
aa @ ' ] ' 4 - o aa
Nﬂﬂﬁlﬂﬁvl?,\l (P<0.05) msﬁnymmﬂmiagmmm%wnﬂ Tﬂiﬂllﬂﬂlﬂﬂi bFGF ﬁﬂﬁi'\ﬂ'ﬁii)ﬂ‘lﬂﬂ‘“ﬂﬁ
[l ' = g S . yv 1 d’ - " W Aada [}
Tuunamingiunoug uennniidanunszoznar lumsinoalinanednsimsisinseavely Tay
aa oA 9 d” J o & d y — VA
Woadinalunqui 1 Aeanisszoznarluniwdoannnt 14 Ju Funulden meiotic stage nyABYNITUY

aa VoA (Y Y @ o '
GV veadimalunqui 2 munzaudunisiiesluszozinal 14 Tu Taou'ldein meiotic stage vos'l4

=

[ t 4

annsonsgldsudeszor M1 luvaziveadinalunqui 3 desmsszeznarlumsidoaiosnit 14 Ju

g 9 @ Aada 1y & 1 1o ~ qy
Taomu ldendasinsiizdinseaves lilidosuin dawu lidmunnmuoiiesninszezna lumsiaes

a Yy a ' 4 (] 9 aa
il navamsnaasaaasldiiui Insnuilnines bFGF, IGF-1 uag bFGF+IGF-I %20 iveadifa
a 9 [] Jd a ; v o @ ﬁ 4 : () ) aa a
tvuaveudurmguinarmnIuua lunnduiu Insnudnines EGF wulusaeldWeadifalivuiaves

9 (] 4 a J [ (] Yo Y : a a aa A v o 9
UAIFUINANINIYY llﬁ%ﬂ»li]‘lil’d\!N’tﬂﬂllﬂ'liUUU\'lﬂ'lil‘ﬂiiylﬂviﬂﬂlﬂﬂﬂﬂﬁmﬂﬁiuﬂSSUOﬂaﬂﬂﬂﬂ'w

Abstract 2467 4 -
This project was divided into 6 experiments. In Experiment 1, the objective of this study was to
optimize the activation protocol for buffalo oocytes after intracytoplasmic sperm injection (ICSI). The release
of the second polar body (2rld PB) at 3, 6 and 9 h after ICSI of in vitro matured oocytes activated either with 5
uM ionomycin (Io) or 7% ethanol (EtOH) was preliminary examined. The highest rate of 2™ PB extrusion
occurred at 3 h of activation and the 2" PB extrusion in EtOH group (68%) was significantly higher than in Io

group (46%). Oocytes that extruded the 2™  PB were selected and cultured either with 1.9 mM 6-



’ 246747

dimethylaminopurine (6-DMAP) for 3 h or with 10 pg/mL cychloheximide (CHX) for 5 h. Significantly higher
rate of oocytes formed male and female pronuclei in EtOH combined with CHX (EtOH+CHX) (62%) group
compared to those of Io+CHX (42%) and EtOH+6-DMAP (48%) groups whereas Io+6-DMAP group showed
intermediate value (58%). Significantly higher blastocyst formation rates were obtained in Io+6-DMAP (29%)
and EtOH+CHX (24%) groups than in Io+CHX (6%) and EtOH+6-DMAP (17%) groups. Our results indicate
that buffalo ICSI oocytes are effectively activated by combination treatment of Io with 6-DMAP and EtOH with
CHX resulting in the highest cleavage and blastocyst formation rates.

Experiment 2, the objective of this experiment was to investigate the effect of donor cell types on the
developmental potential and quality of cloned swamp buffalo embryos in comparison with cloned cattle
embryos. Fetal fibroblasts (FFs), ear fibroblasts (EFs), granulosa cells (GCs) and cumulus cells (CCs) were
used as the donor cells in both buffalo and cattle. The cloned cattle or buffalo embryos were produced by
fusion of the individual donor cells with enucleated cattle or buffalo oocytes, respectively. The reconstructed
(cloned) embryos and in vitro matured oocytes without enucleation were parthenogenetically activated (PA)
and cultured for 7 days. Their developmental ability to the blastocyst stage was evaluated. The total number of
trophectoderm (TE) and inner cell mass (ICM) cells and the ICM ratio in eéch blastocyst was determined by
differential‘stainirig as an indicator of embryo quality. The fusion rate of CCs with enucleated oocytes was
significantly lower than for those of other dasior cell types both in cattle and buffalo. The rates of cleavage
and development to the 8 cell, morula and blastocyst stages of cloned embryos derived from all donor cell
types did not significantly differ within the same species. However, the cleavage rate of cloned cattle embryos
derived from FFs was significantly higher than those of cattle PA and cloned buffalo embryos. The blastocyst
rates of cloned cattle embryos, except for the ones derived from CCs, were significantly higher than those of
cloned buffalo embryos. In buffalo, only cloned embryos derived from CCs showed a significantly higher
blastocyst rate than that of PA embryos. In contrast, all the cloned cattle embryos showed significantly higher
blastocyst rates than that of PA embryos. There was no difference in ICM ratio among any of the blastocysts
derived from any of the donor cell types and PA embryos in both species. FFs, EFs, GCs and CCs had similar
potentials to support development of cloned cattle and buffalo embryos to the blastocyst stage with the same
quality.

Experiment 3, the objective of this experiment was to investigate the potential of swamp buffalo
oocytes vitrified-warmed at the metaphase of the second meiotic cell division (M-II) stage to develop to the
blastocyst stage after parthenogenetic activation (PA) or intracytoplasmic sperm injection (ICSI). In
Experiment 1, we examined the effects of exposure time of oocytes to cryoprotectants (CPA) on their in vitro

development after PA. In vitro matured (IVM) oocytes were placed in 10% dimethylsulfoxide (DMSO) +
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10% ethylene glycol (EG) for 1 min and then exposed to 20% DMSO + 20% EG + 0.5 M sucrose for 30 s,
45 s or 60 s (1min+30s, 1min+45s and 1min+60s groups, respectively). The oocytes were then exposed to
warming solution (TCM199 HEPES + 20% FBS and 0.5M sucrose) for 5 min and then washed in TCM199
HEPES + 20% FBS for 5 min. IVM oocytes without CPA treatments served as a control group. The viability
assessed by fluorescein diacetate (FDA) staining was 100% in all groups. The developmental rates after PA to
the blastocyst stage between 1min+30s (16%) and control (26%) groups did not differ significantly, but they
were significantly higher than those in 1min+45s (10%) and 1min+60s (2%) groups. In Experiment 2, we
examined the effect of two CPA exposure times, 1min+30s and 1min+45s on the in vitro development after
PA of oocytes vitrified by the Microdrop method. The viabilities in vitrified 1min+30s, 1min+45s and the
control (without CPA treatments) groups were not different (97%, 95% and 100%, respectively). The
development of surviving oocytes to the blastocyst stage in the vitrified 1min+30s group (8%) was
significantly higher than that in the vitrified 1min+45s group (4%) and significantly lower than those in
control group (26%). In Experiment 3, we examined the effect of two CPA exposure times, Imin+30s and
1min+45s on in vitro development after ICSI of vitrified oocytes. Viabilities in vitrified oocytes among
1min+30s, Imin+45s and control groups were not different (96%, 91% and 100%, respectively). After ICSI,
vitrified-warmed oocytes were activated and oocytes with the second polar body were cultured for 7 days. The
development of ICSI oocytes to the blastocys# stage in the vitrified 1min+30s group (11%) was significantly
higher than that in the vitrified 1min+45s (7%) group and significantly lower than those in control group
(23%). In conclusion, our study demonstrated that the 1min+30s CPA treatment regimen could yield the
highest blastocyst formation rates after PA and ICSI for oocytes vitrified by the Microdrop method.
Experiment 4, the objective of this experiment was to examine the effects of two types of
vitrification solution, and of two types of vitrification technique on the survival rate of vitrified-warmed
buffalo MII oocytes were examined. Furthermore, the developmental capacity of vitrified-warmed buffalo
MII oocytes following intracytoplasmic sperm injection (ICSI) was investigated. In vitro matured (IVM)
oocytes were randomly separated into 6 groups and cryopreserved by using 1) Cryotop method combined with
VA solution (10% DMSO+10% EG for 1 min and then 20% DMSO+20%EG+0.5M sucrose for 30 sec;
Cryotop+VA), 2) Cryotop method combined with VB solution (4% EG for 12-15 min and then 35% EG+5%
PVP and 0.4 M trehalose for 30 sec; Cryotop+VB), 3) Microdrop method combined with VA solution
(Microdrop+VA), 4) Microdrop method combined with VB solution (Microdrop+VB), 5) Control oocytes
stained with fluorescein diacetate (FDA) (control), 6) Fresh control oocytes without staining by FDA (fresh
control). The survival rate of oocytes was examined by FDA staining and surviving oocytes were subjected to

ICSI. The oocytes viability of VA solution (Microdrop+VA: 93% and Cryotop+VA: 97%) were significantly
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higher than that in VB solution (Microdrop+VB: 79% and Cryotop+VB: 81%), but significantly lower than
that in control groups (100%). The 2™ PB extrusion rate and the capacity of embryo development to the
blastocyst stage in control and fresh control groups were significantly higher than that in vitrified groups, but
no difference among vitrified groups. There was no difference between control and fresh control groups in i
PB extrusion and embryo development. In conclusion, VA solution could yield higher survival rate of vitrified
oocytes than VB solution, Cryotop and Microdrop are equally suitable techniques for buffalo oocytes
vitrification.

Experiment 5, the objective of this experiment was to investigate the effects of two types of
vitrification solution and two types of vitrification method on the survival and developmental rates of matured
swamp buffalo oocytes after in vitro fertilization (IVF). In vitro-matured oocytes were randomly divided into
5 groups and cryopreserved by using 1) Cryotop method combined with VA solution (10% DMSO+10% EG
for 1 min and then 20% DMSO+20%EG+0.5M sucrose for 30 sec; Cryotop+VA), 2) Cryotop method
combined with VB solution (4% EG for 12-15 min and then 35% EG+5% PVP and 0.4 M trehalose for 30
sec; Cryotop+VB), 3) SSV method combined with VA solution (SSV+VA), 4) SSV method combined with
VB solution (SSV+VB), 5) Fresh oocytes without staining by FDA (fresh control). The survival rate of

Voocyt'es was examined by FDA staihing and surviving oocytes were subjected to IVF. The survival rate of
vitrified-warmed oocytes in Cryotop+VA (92%) group was significantly higher than that of SSV+VA (86%),
Cryotop+VB (76%) and SSV+VB (71%) groups. However, they were still significantly lower than that of
fresh control group (100%). The blastocyst rate of vitrified oocytes in Cryotop+VA group (9%) was
significantly higher than that of Cryotop+VB (3%), SSV+VA (5%) and SSV+VB (1%) groups, but still
significantly lower than that of fresh control group (19%). From these results can be concluded that Cryotop
vitrification method combined with VA solution yielded the highest survival and blastocyst rates.

Experiment 6, the objective of this experiment was to examine the effects of growth factors (IGF-I,
EGF and bFGF) on in vitro growth of swamp buffalo early antral follicles. Buffalo early antral follicles were
isolated from ovaries by enzymatic and mechanical approaches. The early antral follicles were divided into 3
groups, depended on their diameters, group I: 200-399 um, group II: 400-599 pm and group III: 600-799 pm.
The collagen-embedded follicles was cultured in in vitro growth (IVG) medium supplemented with growth
factors by 8 treatments: Treatment 1: no supplementation of growth factors as a control, Treatment 2: 50
ng/mL basic fibroblast growth factor (bFGF), Treatment 3: 100 ng/mL insulin-like growth factor-I (IGF-D),
Treatment 4: 50 ng/mL epidermal growth factor (EGF), Treatment 5: 50 ng/mL bFGF+100 ng/mL IGF-],
Treatment 6: 50 ng/mL bFGF+50 ng/mL EGF, Treatment 7: 100 ng/mL IGF-I +50 ng/mL EGF, Treatment 8:
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50 ng/mL bFGF+100 ng/mL IGF-I+50 ng/mL EGF. The follicles were cultured in 4-well dishes for 14 days.
The diameter of follicle was measured at day 7 and 14 of cultured.

The results showed that the diameter of follicle at day 7 in group I (200-399 um) that had been
cultured in medium supplemented with bFGF, IGF-1, bFGF+IGF-I, bFGF+EGF, IGF-I+EGF and bFGF+IGF-
[+EGF were able to increased follicle diameters but no significantly difference (P>0.05), whereas, at day 14,
follicles in group I which cultured in medium supplemented with bFGF and bFGF+IGF-I were significantly
increased their diameters (P<0.05). The results of follicle cultured in group II (400-599 pm) at day 7 showed
that follicle which had been cultured in medium supplemented with bFGF+IGF-I had significantly higher
increased follicle diameters than other treatments (P<0.05). However, at day 14, follicles that had been
cultured in medium. supplemented with bFGF were able to increased follicle diameters more than other
treatments (P>0.05). The results of buffalo early antral follicles cultured in group II indicated that follicle
which culture in medium supplemented with bFGF and bFGF+IGF-I were able to increase follicle diameters
at day 7 and day 14 and this was higher enlargement than those in other treatments. The follicles in groups III
(600-799 um) that had been cultured in medium supplemented with bFGF, IGF-I and bFGF+IGF-I were able
to increased follicle diameters at day 7 (P<0.05). On the other hand, at day 14, only follicles that had been
cultured in medium supplemented with bFGF were able to increase follicle diameters (P<0.05).

The result of FDA staining to examin® oocytes viability showed that bFGF had higher percentage of
viable oocytes than other treatments. Moreover, the culture time had an effect on follicle culture. The follicles
in diameter of 200-399 pum required a longer culture time more than 14 day as showed in the result of meiotic
stage which arrested at GV stage. Follicles in diameter of 400-599 pm were suitable for culture at 14 days.
The result showed that meiotic stage was able to reach MI, whereas culturing follicles in diameter of 600-799
pm required less than 14 days to support the oocytes viability which were found large number of oocytes
already lysis because of too long culture period. These results indicated that bFGF and IGF-I were able to
improve the growth of early antral buffalo follicles whereas EGF is unable to do that. This work will be

essential for in vitro cultivation of immature oocytes which can be used for other applications.





