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Xpion TV EXVIKOV MOAAAIANG ©O-
Oulaxioppndiag, katdypuéng ka1 pe-
wagopds epfplev yia m diakivnon
YEVEUKOU UAIKOU petaly xmpav

K. Xtapatdpng’, K. Aednyidvvng’, ©. Adivag’,
I'. Apoévog'

IEPIAHWH. Avukeipevo tng epyaoiag fitav n a§iodéynon twv
eyVIKOY odhamig wofulakioppniag, katdypuéng kat petagopdg
epPpUwv and pia eyxdpra yadaxkronapaywyd @uid mpoPdrwy. Xpn-
orponoiOnxav 50 mpoPariveg Kapaykoivikng @ulig. O ouyypovi-
op6G tou oiotpou éyive pe t Xprion eVEOKOAKADY OIIGYY®V EPIOU-
opévov pe npoyeotaydva, eva yia v npéxinon noiramig wobu-
Aaxioppnéiag xpnoiponoiifnke opdloyog wobudaxiorpénog oppo-
vn (oFSH). 'E1 npépeg petd m Aanapooxomki onepparéyyuon pe
vonb onéppa, éyive ouldoyn epPplwv yelpoupyixd, kat agoy ext-
prifnke n noidtntd woug, katapdyxdnkav. O1 mpoPativeg mou ypnoi-
ponoiOnkav wg §6tp1eg eiyav éva péoo Seikn wobudaxioppniag
11,9 (s.e. 0,89). To mocoot6 WV wapiowv mou curdéymnkav Arav
80,9% ka1 n yovip6étnta toug égpraoce to 87,6%. Ilepimou 327
(77,5%) ané ta idorpa épPpua kpibnkav kardhinda yia katdypu-
&n. Ta otdia avarruéng v epPpiwv, mou cuddéxmkay, frav and
1ou dy1pou popidiou éwg g mhipoug Plactoxiong kat n katd-
puéfi toug éyive oe tpia enfneda oe 1.5M aifulixd yhukdin, petd a-
16 enavernppéva muofpata kat enefepyaoia pe Opupivn. Metd v
katdpuén toug ta épPpua petapépOnkav oto Hvopévo Baoilero
(Zxwtia). To AeképPpio tou 16iou £touc, ta épPpua anopibynkay
ypiiyopa kat enavevudatmOnkav oe §6o otddia pe fabpiaia npo-
obrikn coukp6ing/aBulikiig yhuk6ing. 92,4% tov katepuypévov
epPplov napépervay karddinda kat petagépOnkav, yeipoupyikd, oe
npoPativeg Séxteg g ulrig Scottish Blackface mou efyav unooef
ouyypoviopé oiotpou. Zuvohikd petagépOnkav 183 épPpua pe Pro-
opéwnta 66,1%. H Brooipémnta wov katepuypévov Brastokidote-
v (75%) nou anoypdytnkav Atav enpavuxd vpniétepn (P<0.01)
and exefvn wv popiSiov (48%). Lupnepaiveral, du w katepuypéva
épPpua priopovv va anotedéoouv éva enmrtuyés péco yia th petagopd
npéPetou yevetkol uhikos ané kat npog tny EMGSa. Tlpénet, dpwe,
kard my entoyh wv epfpiov va Sivera 161aitepn onpaoia oto otd-
810 avaruig toug, agoy paiveral du anotedei napdyovia anogpa-
o10ukiig onpaociag yia v emwyia g pedédou.

Aé€e1g eupemnpiaong: npéParo, Kapaykotvikn qudd, katdpuén ep-
Bptou, petagopd epPptou
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The use of multiple ovulation, embryo
cryopreservation and embryo transfer
techniques to facilitate movement of
genetic material between countries

Stamataris K.', Deligiannis K.?, Lainas T.?,
Arsenos G.'

ABSTRACT. The objective of the study was to evaluate the use
multiple ovulation and embryo transfer techniques in an indigenous
Greek dairy breed of sheep. We stimulated selected donor ewes of the
Karagouniko breed to produce large numbers of embryos after the
induction of multiple ovulations by gonadotropin treatment
(superovulatory response). A total of 50 Greek Karagouniko ewes were
synchronised into oestrus using progestagen pessaries and
superovulated for embryo transfer using ovine FSH. Six days
following laparoscopic insemination with fresh semen ewes were
flushed surgically and embryos collected. Subsequently, the embryo
recovery, along with embryo cryopreservation, embryo survival and
quality were assessed. The Karagouniko donor ewes achieved a mean
ovulation rate of 11.9 (SE. 0.89). The ova Recovery rate was 80,9%
and 87,6% of the ova recovered being fertilised. A total of 327
(77,5%) of the viable embryos were assessed as being of sufficient
quality for cryopreservation. The embryos ranged from late morulae to
expanded blastocyst and were frozen via a 3-step process in 1.5 M
ethylene glycol following repeated washing and trypsination.
Cryopreserved embryos were frozen and then transported to Scotland,
UK. There, embryos were thawed rapidly and re-hydrated via a 2 step
sucrose/ethylene glycol gradient. A total of 92.4% of embryos frozen
remained suitable for transfer semi-surgically into synchronised
Scottish Blackface ewes. 183 embryos were transferred in total with
2.66.1% survival rate. The survival rate of frozen thawed blastocysts
(75%) was significantly greater than (P<0.01) that for morulae (48%).
It was concluded that MOET could be successfully applied in Greek
dairy breeds of sheep as a means for genetic improvement. Frozen
embryos could be a successful medium for the transportation of ovine
genetic material from and to Greece, however, most likely the choice
of embryonic stage for cryopreservation is crucial.

Keywords: sheep, MOET, superovulation, embryo freezing, embryo
transfer.
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EIXATQI'H

H teyvirn g medrinong morhamhiic woBuhaxtopen-
Elag now g uetagopds eupovov (IIRME) ota mpdpata
elvou YvaoT amd Tig 0QYES Tov mepaougvou audva (Ishwar
and Memon 1996). @swonuxd, 1 texviry eivow udhhov a-
7 vo TeQLAaUBAveEL TV TEGRANON ToAaTTAYC woBuAa-
%©L00ENElaC atourd og ®aBe mpofativa (rpofativa-96-
™), ™Y EPAQUOYY TEYVITIG OTEQUATEYYVONG RO, TEAOG,
™ ovALOYY TV epufEimv Ta omola, HeTd otd ELeYYO TG
rATaAMNASTTAS TOVS RO AELOAGYN O, LETAPEQOVTAL OE
mpofartiveg déntes. Ta Eufoua uroovv va petagpeBotv
apgong ot TEoPativec-d€nTeg Tov £xouv ®aTdAMAa TTEO-
ETOLUALOTEL 1] ROTAYPVYXOVTOL VIO VO XONOLUOTOW 00UV peh-
Movtrd (Ishwar and Memon 1996). ITapd ™ Oemontixy a-
ahdmta g texvirnic IIQME 1 gvpeia yonon g omv
o PatoTEoPla AEYLoE OTAdLOME 0TO TEMOG TG deraeTiog
tov ’80 (Ishwar and Memon 1996, Naqvi xou ovv. 2001). H
EQAQUOYN TNG TEXVIXIG OOTEAET €V LECO YeVETIRG PeM-
TIWOTNS OTOYEVOVTOE OUYRERQLUEVA OTHV EXUETAMAEVOT) O1-
Mrdv atépumv vmiig yevetirnig aglag, dote vo ddoouvy
peyaiteo apLud aroydvmv and exelivov wov Ha uro-
povoav rdtm amd puotoroyuréc ovvoireg (Ishwar and
Memon 1996, Loi now ouv. 1999, Cognie 1999, Bari »ow ouv.
2000). O McKelvey (1999) vitootijotEe GTL T EQOQUOYH TS
teyviric MOET poei va odnyroet og duthaotaopus tov
oLBUOY yeveTrng Pehtimong o€ €va ouyrerQLUEVO TTANOv-
oud CHmV Péom e avENong g emAoyns Tov embuuntav
KOQOUTNQLOTIXMDV 1AL TS HEIMONG TOU LECONAOTIUATOS
HETAED dradoymdv yevemv. Emuhéov, 1) epoouoyr Te te-
yvuiic TIQRME umoel vo amtote A€ gL TV OLovo Gt
AGom 0t neTapoQd xal avtolhayn Yevetirot vMxroU oe
OeBvéc emimedo (Cognie 1999, McKelvey 1999). Amotehel
rown semolOnon 6w n epapuoyy g texviung IIQME
UIt0EL va arote AEoeL TNV nathitepn AMiom yia tov Eeyyo
™E HETAdOONS voonudtmy ot Ty eLoorywyri Lhwv og pua
DO %Al ®ATA CUVETELOL VO dLooahileTa €TOL 1) VyLEWT
RATAOTOON TWV EXTEEQPSUEVMY LDV 0 e0VIrG emimedo
(Singh 1988, Foote nat ovv. 1993, Singh nau ovv. 1997,
Parker »zow ovv. 1998, Thibier and Guerin 2000). EmuwAé-
oV, £vo. arGPa TAEOVERTNUO. 0TTO TNV EQUOUOYY TS TEYVL-
#1ig IIQME eivan 6t tpoogpéetan 1 duvatdtta Teocu-
HOYNS TOU YEVETIROU UMKOT, TOU ETOPEQETAL OTLS TTQO-
Bativec-déntec, ong véeg ouvBirec. To yeyovag avtd €yet
WraiteEn onpaoia, dtav 1 yevetry Pehtimon tov eyyo-
oLV PUAGY TTEOR ATV oToYEVEL 0T dNULOVEYin ATduwy
avBextndv oe ovyrerouéves apomoties (Saberivand and
Outteridge 1996).

Ta mheovexrmiparto amd ™ xonon me texvinrc IIQME,
Ommg CUVOTTLHA TTEQLYQAPN KAV TOQATAV®, EYLVALY TTEQLO-
0GTEQO EUPAVI] OTTG TNV EQPAQUOYT] TG OE YUAOKTOTAQO-
yoyéc ayehddeg 6mov eiye onuovtiky emtuyio (Wilmut
rat ovv. 1992, Lohuis 1995, Callesen 1996). Qotdoo, 1 e-
PAOUOYN TNG OTA UWXEA UNEUXAOTIXA €YLVE PE TTOMY aQ-
voUs euOUOUE naw o€ urEGTEEN RATHOKM, ®VEIWG AGYM TS
MrEATEQNS OLOVOUKRNG Tovg aElag alhd o Twv TEOoPAN-
UATWOV TTOV OVOXRUTTOVY OTTO TV AVATOUI0L TOV YEVETLROU

INTRODUCTION

The technique of multiple ovulation and embryo
transfer (MOET) in sheep has existed from the begging of
the last century (Ishwar and Memon 1996). The procedure is
rather simple involving super-ovulation of an individual ewe
(the ‘donor’), inseminating her, and collecting the resulting
embryos that are then transferred into recipient or
surrogate ewes. The embryos can be transferred ‘fresh’ or
can be frozen for transfer at a later date (Ishwar and
Memon 1996). However, commercial application to the
sheep industry did not occur until late 80’s (Ishwar and
Memon 1996, Naqvi et al 2001). In principal, MOET is a
tool for genetic improvement aiming to identify genetically
superior female animals and enabling them to have more
offspring than would be possible naturally (Ishwar and
Memon 1996, Loi et al 1999, Cognie 1999, Bari et al 2000).
McKelvey (1999) stated that MOET has the potential to
double the rate of genetic improvement in a given
population through increasing selection intensities and
decreasing generation intervals. Moreover, MOET can also
be used as the main component to a low cost route of
exporting genetic material across international boundaries
(Cognie 1999, McKelvey 1999). The latter is widely
acknowledged as the best available option to control disease
transmission during imports of genetic material into a
particular country and hence to ensure the health status of
the national stock (Singh 1988, Foote et al 1993, Singh et al
1997, Parker et al 1998, Thibier and Guerin 2000). MOET
has the added advantage of allowing imported stocks to
develop in recipients well adapted to local conditions and
canbe used as a means for disease resistance in the breeding
objectives and breeding strategies in either indigenous or
other susceptible sheep (Saberivand and Outteridge 1996).

An appreciation of the potential benefit of MOET,
briefly reviewed above, was perhaps best demonstrated in
dairy cows where it has been applied with considerable
success (Wilmut et al 1992, Lohuis 1995, Callesen 1996).
However, the application of MOET techniques to small
ruminants has been much more slower mainly due to the
lower economic value of these animals but also due to
difficulties as a result of the reproductive anatomy of such
animals (Armstrong and Evans G 1983, McKelvey et al
1985, McKelvey 1986, Ishwar and Memon 1996, Loi et al
1999). Overcoming such difficulties is therefore important
not only as a method of increasing the number of elite
animals in a herd but also from an economical and practical
point of view provided that limitations are understood. For
example, although, cryopreservation has become an integral
part of the commercial embryo transfer industry its
application in sheep embryos is based on comparatively few
studies (Boundy et al 1985, McKelvey and Simm 1995,
Ishwar and Memon 1996) and the process continues to be
improved and simplified (McGinnis et al 1993, Naqvi et al
2001). To date the information on the success rate of such
cryopreservation techniques is scarce, particularly when
applied to the large-scale movement of sheep embryos
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ovoTHUATOS TV Indurdy atdpwv (Armstrong and Evans
G 1983, McKelvey zaw ovv. 1985, McKelvey 1986, Ishwar
and Memon 1996, Loi zouw ovv. 1999). Katd ovvémeia, n o-
VILLETDILOT QUTHV TOV TEOPANudtv €L dlaitepn on-
nooto Sy uévo emeldn divel t duvatdTnta Yo expetdh-
Aevom Tov YeVETHOU duvauxrot emheyuévav Lomv evog
%OTadL00, OAMA %ol ATtd OwovouLrY doyn elvol o oup-
@épovaa amd v ewoarymy] Loviavdv Lomv ue v meov-
t60eom oL elvou vatavontd ta petovermuord . Lo mwo-
dderyua, eva M ratdpuEn epfeimv amotelel avardoma-
OTO TUUAL YLOL T UETOPOQA TOVG, OEV VITAQYOVV ETAQRELS
TANQOQOQELEC O 6,TL APod TNV ATTOTELE CUATLROTNTA TG
ota mpdparta (Boundy xow ouv. 1985, McKelvey and Simm
1995, Ishwar and Memon 1996) xou vedoyel ovveyég ev-
SLapépov Yo ™ PeATIMON TV EPAOUOLOUEVMV TEXVIRMV
(McGinnis xow ovv. 1993, Naqgvi xat ovv. 2001), daiteoa
uéoa ot Thaiowe e domivong eupoimv UeToED Ywedv.

H napotoa epyaoia amotelel turua £vog evpiteQov
€QEVVITLROV TEOYQAUUATOC, TTOV XONUATOdoTHONXRE 0Tt
v Evoonaizn "Evoon rau elye og »ipLo otéyo v exti-
UNON TS TOLGTNTOG ROLL TS EUTOQLROTITAS TOV TTALQAYO-
UEVOU TTEOPELOV ROEATOG OTLS UELOVERTIRES TTEQLOYES TG
Kowdmrac. Eldundteoa, 1o aviireltevo g OUYRERQLUE-
¢ epyacioc Ntav va extiun el ) duvatdtta xeNoLmo-
monong teyvirdv molhamhiis mobuvlaxriopongiag, rotd-
PYuENg naw petapoeds eppoimv and mpopativec g Ka-
QOYROUVIRNG PUATC.

YAIKA KATI ME®OAOI

ZUYY00VIGOG 0I0TEOV %KL TEOXANG1) TOAAATAIS wOBV-
AaxtogonEiag

IMevnvra (50) mpoPatives nhniag 4-6 eTddv TG QUATC
Kapayrovviro yonowomomOnrov wg détotec. Ta Lda &-
TuAExMrO 0t To TTolUvo Tov EOvirot Idpvipotog Ayoo-
Trdv Epevvav e Kapditoog oty apyi e avamoga-
yoywrig Toug mteplddov (apyés Tovviov). ‘Oheg oL mpofa-
TIVEC EXTOEPOVTOV RATM ATTS NULERTATIRES CUVONRES RalL
TOUG {OONYOUVTAY CUUTANOMUATIXA UIYIOL CUUTTURVOULE -
vov LwoteopdV yLoL TV RAAUYY TV BQETTLRGV OVOYRDV
tovg (ARC 1990). To puéco copatixd pdeog (£.B.) tov
TEOPATLVAV ity 63 YAY. naw 0 uéoog deintng OpemTinrg
rnatdoraong frav 2,75. ‘Oheg elyav TEOYUATOTOWOEL TOV
TEONYOUUEVO TORETS TOVGS TO Agr€uPoLo xar 1 didonela
™G TEELOd0L yahovyiac vitay 6 efdouddec. Oumpofatives
yootomrayv o€ 5 opddec v 10 Ldwv xat ot ovvéyela
GQYLOE 1] TTQOETOLUALOTOL TOUG YL TH CUAAOYT] EuPoimv.

I to ovyyeovious Tov olotEov yonouomow|onray
eVOOROATILROT OTGYYOL EWTTOTIOUEVOL Ue TTROoYeoTaydva (45
mg cronolone, Chronogest, Intervet Laboratories Ltd),
7OV TTALREREWVAY EVOOROATTIRG, Yiat 12 nuépes. H modninon
mohharhtic woBuhanoponElog €yive pe evdouuing xoon-
ynon ovvolxrd 10 ml opshoyng woBuviaxiotedmov opud-
g (0FSH, Ovagen, Immuno-Chemical Products Ltd). H
oFSH yopnynitnxre oe 8 .oémooeg d60eLg og 12-wpa dua-
otquata (1 ovvolxy ToooTnTa, TOV XoONYON®E ovTL-

across international boundaries.

The present work formed part of a wider series of
studies, supported by the European commission, designed to
assess the quality and marketability of sheep meat produced
in the less favoured areas of the Community (LFAs). Our
specific objective here was to assess the possibilities of using
multiple ovulation and embryo transfer techniques in small-
sized breeds of sheep indigenous to LFAs of the
Community. The work concentrated particularly on the
superovulatory response of donor ewes, embryo recovery,
along with embryo cryopreservation, embryo survival and

quality.

MATERIAL AND METHODS

Synchronisation and Superovulation of donor ewes

A total of 50 mature (4-6 crop) Karagouniko ewes of the
National Institute for Agricultural Research in Karditsa
Greece, were prepared as donor ewes at the begging of their
breeding season (early June). All donor ewes were kept
under semi-extensive husbandry conditions and were fed on
amaintenance diet (ARC 1990). The mean live weight and
condition score of donor ewes was 63 kg and 2.75,
respectively. Their immediate past lambing was December
of the preceding year with a weaning period that lasted for 6
weeks. The donor ewes were housed in groups of 10 and
were prepared for embryo collection on consecutive days.
Donor ewes were synchronised in oestrus using intravaginal
progestagen pessaries impregnated with 45 mg of
Cronolone (Chronogest: Intervet Laboratories Ltd)
inserted on day 0 and then left in situ for a period of 12 days.
Superovulation was induced by treatment with ovine follicle
stimulating hormone, FSH (Ovagen, Immuno-Chemical
Products Ltd) that was administered in 8 equal doses at 12-
hourly intervals (total dose equivalent to 9 mg NIADDK-
oFSH-17) commencing 60 hours prior to the end of
progestagen treatment. At the last ovagen injection all
sponges were removed. All donors were also given
prostaglandin F,, (0.5 ml Estrumate: Coopers Animal
Health Ltd) at the time of the first injection of Ovagen.

Semen collection and Artificial Insemination

Fresh semen was collected on insemination days from
two 4-year-old Karagouniko rams (average live weight 90
kg). Rams were allowed to mount an ovaroctomised ewe
treated with oestradiol benzoate (50 pg). Semen was
collected using an artificial vagina and was diluted with
phosphate buffered saline (PBS) to give a minimum
concentration of 10x10° spermatozoa per ml. Intrauterine
insemination was carried out at 48 hours after the end of
progestagen treatment, using the laparoscopic method of
McKelvey, et al (1985), with a dose of 0.1 ml diluted fresh
semen for each uterine horn, containing approximately 10
x 10" sperm.

Ova recovery and evaluation
Embryos were recovered by the laparscopic/surgical
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otowyovoe oe 9 mg NIADDK-oFSH-17) Eexwvdvtag v
e ddom 60 whEec mELV aTd ™V agalpeon Tmv gvoo-
ROATURAV OTTGYYWV. Ze GAES TIS TEOPATIVES, TAVTEY OV
ue v e déom ovagen, yuvdtay xou xoorynon 0,25 ml
mpootayhavdivng F,,, (Estrumate, Coopers Animal Health
Ltd). Katd v tehevtaia xoerynon oFSH ywvétay xou o-
POLEEDN TMV EVOOROATILHDV OTTGYYOV.
XuALoY1]) OTEQUATOS ROL TEXVITH CTEQUATEYLVON

Nwné onéoua OUMEXTRE TIC NUEQES TS OTEQUATEY-
¥uong amd 800 xeLdoLa nriog Te60dmV ETOV (Ue UECO
2.B. mepimov 90 yhy.). Z1a %QLd QLo ETETEATN VoL O eVTOUV
ue tpofartiva Tov ™S elxav agalpefet oL wobreg nal
™G elye xoonyn0el n amapaitnm woodmra (50 ug) Pev-
Cotnnic owotadioine. To amépua ouMEYT®E UE T Koo
TEYVNTOU ROATTOU %Ol QOO RE UE POOPOOLRS QUBULOTL-
%6 dudhvua (Phosphate Buffer Saline, PBS), dote va €xel e-
Mo ovyxrévipmon onepuatolmapiomv 10x10° avd ml.
Moarypatomorinre evdourtola omeouatéyyvon 48 weeg
HeTd TV eEaymyr| Tmv ontdyymv ue ™ né0odo hamao-
oxomnong (McKelvey xou ovv. 1985), ue €yyvon 0,1 ml -
QAULMUEVOU VIITOU OTTEQUATOC, OF nA0E REQAS TG WTQAC,
mov mepLelye mepimov 10 x 107 omepuarolodora.

Xuihoyn epfovov za aElohdynon

H ovhhoyr] twv epupoiav yive v Extn NUEQa UeTd ™)
oneopatéyyvon. Ta Eupova ovihéynrav oe PBS ue €x-
TAVON TV REQATMV TNG WHTOOS CUUPOVA UE T ATTOQO-
oxromuxn/yeroveyry uébodo twv McKelvey zatr ouv.
1985, 1986). ‘Oha ta fradoiua Eupoua TaEvoundnray ue
Bdon v motdmTd Tous. To %ELTiELOL YLOL TV TTOLOTLXY] TOUS
raTdToEn Mrov: (1) N %avoViRGTNTA TOU OXHUOTOS TOU EU-
Bovov, (ii) o xDEog ov ratardufavay ta Practoue o,
(iii) ot dLapoEc 0To ®UTTAEWGS PEYEDOG, (IV) YOWUATIOUSS
2OL VY] TOV RUTTAQOTAGOUATOG, %ot (V) 1) OLAUETEOS TOV
eupovov. Avdroya pue 1o 0TddLo avdmttuEng ta Eupoua xa-
tatdyOnxrav og: (1) otddio medLov woELdiov rat LoLdi-
ov, (2) otddio ovptoryotc poediov, (3) otddio TEMdUNS
Braotorvotng xow fractoriomg xal (4) otddio extewd-
pevng Practoxrvotng row exrohagbeioag Praotoriog.
AdBnre Wialtepn TEOCOYT 0TV ATTOQUYT] CLUEPUOEMV 0T
untoa uetd v eméufaon. To eEntepurd g Tolymua Thv-
VETaY OXOMAOTIRA, UE NTTAQWVIOUEVO 006, ZT1) CUVEYELL OF
Ohec Tig mpoPfatives — dGTELES XoENYTIONKROY EVOOUVIRG 2
ml o§utetparuxiivig paxeds dpdong (Oxyvet 20% LA,
Veterin, SA). Ov tpoPatives TaQ€ueLvay *AeLOUEVES OTO
TROPATOOTAOLO Yo Alyeg nEeg uetd v exéupaon, dote
v glvar duvaty 1) OTEVH TAEOXOAOTVONON THE CUUITEQL(O-
Qd¢ ®ow ™S VYO TOUS TTELY avaty8ovv 1e To vtdlouto
TOLUVLO.
Katdyven enpovov

Ta éupova petogpéednrav amd 1o didhvpo PBS og véo
VITOOTOMUA NTAQVYG TTOV TAQAUOREVATTNRE UE TNV TTQO-
otxn 1.000.000 povadwv Bevioiung mevirthhivng, 1 g Oet-
g otpemropvrivng »ow 5.000 povddwv nrapivig oe 1 M-
TEO PUOLOAOYLXOU 0Q0YU. ArOAOVONTE 1) TEOETOLUATTXL YLOL
ratdyPuEn pe v mapardtm dadiracio. Kot agyiv ue-

procedure described by McKelvey et al (1985 and 1986) on
day 6 following insemination. All viable embryos were
graded according to quality. The major criteria for
evaluation included: (i) regularity of the shape of the
embryo, (ii) compactness of the blastomers, (iii) differences
in the cell size, (iv) colour and texture of the cytoplasm, and
(v) overall diameter of the embryo. According to their stage
of development the embryos were evaluated as follows: (1)
stage of early morulae and morulae (2) stage of early
blastocyst and blastocyst (3) stage of expanding blastocyst
and expanding hatched blastocyst. Specific attention was
paid to minimise any post-operative adhesions in the uterus;
its external wall was carefully washed with heparinised
saline. Subsequently all donor ewes were injected with 2 ml
of long acting oxytetracycline (Oxyvet 20% LA, Veterin,
SA) and were kept indoors over the next few days in order
to monitor their health status before being allowed to return
to grazing.

Embryo cryopreservation

Embryos were transferred after 5 washes with phosphate
buffer saline into a new heparin medium that was prepared
by adding one million units of benzyl penicillin sodium, 1 g
streptomycin sulphate and 5,000 units of heparin to 1 litre
of normal saline. Subsequent freezing was carried out as
follows. Firstly they were transferred to 0.5 M ethylene
glycol for 10 minutes, followed by 10 minutes in 1.0 M
ethylene glycol and finally 20 minutes in 1.5 M ethylene
glycol. The embryos were stored in straws and were frozen
using a programmable freezer (see Table 1 for detail).
Thereafter all straws were plunged into liquid nitrogen
(-196°C) where they were kept until their use.

Embryo transplantation

All frozen embryos were transferred in the UK. There,
they were thawed and re-hydrated via a 2 step sucrose/
ethylene glycol gradient. After thawing, 89% of frozen
embryos remained suitable for transfer into recipient ewes.
A total of 100 Scottish Blackface ewes were used as
recipients. They synchronised in oestrus by the use of
intravaginal pessaries impregnated with 30 mg of cronolone
(Chronogest, Intervet Laboratories Ltd). The pessaries
were inserted on day 0 and then left in situ for a period of 12
days. At sponge removal 300 IU PMSG (Intervet
Laboratories Ltd) was administered by intramuscular
injection. Using the method of McKelvey et al (1985 and
1986), 182 embryos were transferred, generally in pairs, into
82 recipient ewes. Any return to service was recorded using
teaser rams, with marking colours. The confirmation of
pregnancy to the transferred embryos was done by
ultrasound scanning at day 55 after transfer.

STATISTICAL ANALYSIS

All statistical analyses were performed using the
GENSTAT 5 (Lawes Agricultural Trust, 1993). Embryo
recovery and embryo survival were calculated on an
individual ewe basis. Chi-square analyses were used to
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taéptnray og dudhvua 0.5M aubviriic yAuréing yua 10
Aemrtd, ot ovvéyela og udhvpa 1.0M awBulinnc yAuroing
yia 10 Agerd won, 1éhog, og dudhvua 1.5M awbuhniic yAv-
%#6Mg vy 20 hemtrd. Ta épupova amobnredmray o cwin-
viorovug xat oot rataylymroy paduaio (PAEre miva-
»a 1) og mpoypaupotiiépevo ratayint, fudiomuay o
VY6 Glwto (-196° C), 6o o TaQEUeLVay UEXOL T XOT-
o1 Tovug o€ oPatives dEnTeC.
Meragogd epfovov

‘Ol ta Eupoua uetd Vv ratdpuEr| Toug uetaps -
xav oto Hvopévo Baoihelo (Zxwtia). To Aexéuporo tov
iov €roug ta Eupoua amoviymray o evudataonray
oe dvo otddwa pe Pabuaia TEoobixn covrEGtng/abut-
#is YAurGAng. Katd my amdypuin 89% tov natepuyuévov
eupolmv mapéuetvay ratdAinha Yo HeTapoed o€ TO-
Boativeg-dénteg. Qg dénteg yonoomowitnxray 100 mpofa-
Tiveg g Ul Scottish Blackface. Ou mpofativeg avtég
el oUYOVIOTEL U YO1[oN EVOOROATIRGV OTTGYYWV TTOV
nrav eumotiopévol ue 30 mg cronolone (Chrono-gest,
Intervet Laboratories Ltd). O ontdyyor mapépevay evdo-
rohmxd yio 12 quépec. Ty oty ™g apaipeons tmv
ondyyov oe e mpofativa €yive evdopurrr €yyvon 300
I.U. PMSG (Intervet Laboratories Ltd). Zuvolud, 182 €u-
Bova petagépdnrav, xuplng ot Cevydoua, o 82 mpofarti-
veg 0énteg ue ™ nébodo twv McKelvey zau ouv (1985 non
1986). 't T drastioTwon TBAVAdY ETOTEOPAMY O€ TEOPaL-
Tiveg — dénteg yonopomomOnrav rowdoa aviyvevtéc. H
Sdyvmom TE ®voolog £yuve ue T Porj0EL CUOREVNS V-
eV TV 551 NUEQQ UETA TN UETAPOQG.

LTATIETIKH ANAAYXH

H otaniotzn avdluon twv omoteheopdtwy EYLve pe ™
yorion tov GENSTAT 5 (Lawes Agricultural Trust, 1993).
O vohoyopol og 6,tL agod ™ ouAhoyH, ™V aElohdynon
™V ROTAYPUEN ®an T Prootpudmra twv eufedmv éywvoy Ee-
YmELoTd Yo ®dBe mpofativa. I'io ) o0yrELOoN TWV TTO0O-
0TV TTOV APOEOTY 0TV AvTIdQAON TWV TEOPATLVAOY 0TV
OGN ON TOAATTAYS woBVAAXLOEENETOS ®oL T Bunotud-
™Ta TV ERPeimv xonoomowdnxre to xortijoto . Emnl-
o1, Yot T ATHOTWOT TOV dLOPOEMY TTOV APOEOTV OTIV
AVTOTTGROLOT) TNG UETAXEIQLONG TV TTROPATLVAV-O0TMY RO
OV AUENON TOU COUATLROT BAQOVS TV YAAOUYOVUEV®V
aQVLAY xonowomonxe n avdivon daxipavong (one-
way analysis of variance). Ot cuyxQioeLg ueta&d Twv Hécmv
GomV £YLVaV LLE TO ROLTHQLO I-test.

AIIOTEAEXMATA

Avtideaon TV 000n%dV TOV TEOPATIVGY 3TNV TEOXAN-
o1 ToAramAis woBvrariogonEiag

H avtidpaon twv wodnuav tav tpopatvav, o xon-
opomomnrav wg d6ToLeg otV TESHANOY TOMMOTAMIS -
oBvhaxtopenEiag xuudvinre amd 0 uéyxot 27 now GuVoL-
%4 €0moay 596 moBulaxioponEies, e uéoov 6o avd meo-
Bativa 11,9 (s.e. 0,87) (nivarag 1). Téooeoig (4) omd Tig
mpofatives dotoLec BewpEnBnray Gt dev aviédpacay oty

IMivaxag 1. Aladiraoio xatdypuEng epfovmv

Eninedo/ Awadizacio Avdpxera
oTdoLo (min)
1 ond 16°C uéyor -1°C, - 1°C/hemtd ¥
2 Axwvnromoinon yio 5 Aemtd 5
vl orafepomoinon tov doyelov
3 - 1°C/hemr6 péyortovg—7°C 23
4 Anwvnromoinon yio S hemrd 5
5 - 0.3°C/hemto péypr tovg —-30°C 81
6 - 0.1°C/hemt6 puéyoL tovg -33°C 30
7 Axivnromoimon ya 10 Aestrd o ot 10
ouvvéyela epupdartion oto vYEo Ny
* BEEaptdron ammo ) HeouonQaoto exriviong.
Table 1. Procedure for embryo freezing
Ramp/ Procedure Time
Number (min)
1 From16°Cto-1°C, -1°C/min ¥
2 Hold for 5 mins to stabilise chamber 5
3 -1°C/min to-7°C 23
4 Hold for 5 min to seed 5
5 -0.3°C/min to-30°C 81
6 -0.1°C/min to-33°C 30
7 Hold for 10 min and 10

transfer to liquid N,

* Depends on starting temperature

compare incidences of oestrus and embryo recovery rates.
Data for responses of recipient ewes and growth rate of
newborn lambs were analysed by one-way analysis of
variance. Means were compared using a student t-test.

RESULTS

Response to superovaluation treatment

The supervulatory response achieved by the donor ewes
ranged from O to 27 and totalled 596 giving a mean of 11.9
(SE: 0.87) ovulations. Four (4) donor ewes that did not have
responded to the superovualation treatment (< 4 ovula-
tions) were consequently not flushed.

Ovarecovery and fertilisation rate

Table 2 shows the superovulatory responses of donor
ewes and embryo yield. The mean ova recovery rate was
10.5 (SE 0.84) ova representing 80.9% of ovulations. The
fertilisation rate of 87.6% resulted in a mean embryo yield of
9.2 (SE 0.79). In only one donor did fertilisation completely
fail and a 100% fertilisation rate was achieved in 74% of
donors (34/46).

Embryo grades and cryopersevation
A total of 327 (77.5%) of the viable embryos were
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Iivaxag 2. Avtidpaon tmv mpofattvdy oty m1ooxrinom mtorhamhitic moBviaxiopen&iog

Table 2. Superovulatory responses of donor ewes and embryo yield

ABndg mpofativarv Méoog 6gog (s.e.) Evgog Xvvoro
No of donor ewes Mean (x=SE) Range Total

QobuvhaxiogomEieg 50 11.9(x0.87) 0-27 596
Ovulations
Qdoua Tov CVAAE TRV 46 10.5(+0.84) 0-26 482
Ova recoved
QdLa Tov yovipomouionrav 46 9.2(=0.79) 0-23 422
Fertilised ova
"Eupova mov roroptymroy 46 7.1(x0.74) 0-21 327

Embryos frozen

ayoy TEérANoNg ToAhatiig woBuiarioponglog (< 4 w-
oBuhantoenElec) nauw dev yonowwomomBnray yua texvnmi
OTEQUATEYYVON).
XuAAoy] 00QIOY %L KOGOGTO YOVIRLOTOINOTS

H péon 1 tov aptfpod twv oapinv ov GuAAEYT-
rav avd spofativa firav 10,5 (s.e. 0,84) wov avirtpoom-
meveL 1o 80,9% twv moOviaxrtoeonELdv (rtivaxag 2). To
T0000TE yovipoporoimong 87,6 % &lye wg amotéheona (o
uéom amédoon oe Eupova 9,2 (s.e. 0,79) (stivarag 2). M6-
vo wa rpofoativa ddtg dev yovipomonxre, xow oto 74%
TV tpofatvdv (34/46) 1o TO00OTS Yovipooinong @ra-
oe 10 100%.

Kardayvén tov enpovov

A76 10 0vvoho Twv guPoiwv ov cuMETRaY, 327
(77,5%) B mevinroav wordAnia (otddwo 11 2) yio rotd-
Yu&n. H avdmtvgn tov epfoiwv xupouvsétay o 1o otd-
dLo Tov GYLpov poediov uéyxeL exelvo g TApoug fha-
otorvomg. Ané ta 95 Eupova, Tov dev xatapiyOnxay, To
17 potorovtav og o) TEOXWENUEVO OTAdL0 avATTVENS
nOL ®ATA CUVETTELD RQIOMKAY ARATAAANAQL YLt ROTAYVEY.
T vEGhowta (78) Nrav ExQUALOUEVA 1] ROKTS TOLOTNTOC.
AmoyvEn epfovov zau frocpétnta

Zrtov mivara 3 diveton 0 aplBude tav eufeimv mov &-
mupiwoav oe oxEon pe Tov aplipd eupoimv Tov PeTApEQ-
Onrav. A6 ta 198 cuvolxd ufoua tov amoyiydnray,
15 éupova (7,6%) dev empPiwoay g draduraoiog rotd-
YuEng. A6 ta vréhoura (183), mov elyav Bemoen0el na-
TAMNAQ YL peTopod, exturinure gt m modtta 20 ep-
Bovwv (10,9%) vroPabuiotnre og 0TAdLO ROTHTEQO TOL 2.
Tnv 551 nuéoa netd ™ pnetagpoed damotdbnre pe vie-
oNYoY0dpo 6Tl ®voootoay 69 mpofativec-déuteg and
€va otvoho 82 mpofativav wov elyav dexOel Eppoua. TIowy
omtd Tov ToreTd dVo (2) mpoPatives améPalay rou uia, Tov
rvopopovoe didvua EuPova TEBave. OL vtGhowes 66
o Pativec-0€xnTeg ohoxAEWOaV e emLTvyic TNV ®KVOQO-
ola tovg naw yévvnoav 115 apvid, arnd ta omota 4 nrov
Bvnouyevn.

Iivaxag 3. Buoowwdmra eufeimv o€ ox€on ne tov apldud tmv
eupoiwv mov ueTapépbnray ot mpopartiveg-d€xnteg

Table 3. Embryo survival in relation to number of embryos
transplanted

ABpdg eppovov  Awmhi petagoed  Tourhn peragopd

mov empPimoav Twin Triplet
Foetal burden transplants transplants
0 11 2
1 16 4
2 38 8
3 0 3

assessed as being of sufficient quality (Grade 1 or 2) for
cryopreservation. These embryos ranged from late morula to
expanded blastocyst and following freezing were
transported to the UK by airmail. Of the 95 embryos not
frozen, 17 were of a too advanced embryonic stage (hatched
or collapsed blastocyst) for freezing and the remainder (78)
were degenerated or of poor quality.

Embryo thawing and survival

Table 3 shows embryo survival in relation to number of
embryos transplanted. Of a total of 198 embryos thawed, 15
embryos (7.8%) had not survived the cryopreservation
procedure. Of the 183 embryos deemed viable for transfer,
20 embryos (10.9%) were considered to have been
deteriorated in quality below grade 2. The results of ultra-
sound scanning, 55 days after implantation, revealed that 69
out of the total of 82 recipient ewes were pregnant. More-
over, prior to lambing, 2 recipient ewes aborted and 1 died
(all identified as carry twin pregnancies at the time of
scanning). The 66 recipient ewes, which lambed succes-
sfully, produced 115 lambs of which 4 were stillborn.

Effect of embryonic stage on embryo survival

Table 4 shows the rate of embryo survival as influenced
by their stage of development. The analysis of the embryo
survival rate in relation to the embryonic stage frozen
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Iivaxag 4. Buwowdmra eufoimv og ox€on pe 10 otddio avdmtuEng Tovg

Table 4. Survival rate of embryos as influenced by their stage of development

Ltddo avarTuEng Ao18udg eppovonv ABpdg eppovov IHocooto empPimong

Stage of development OV PLETOPEQOIN KAV mov empimoav (%)
No of embryos transferred No of embryos surviving Survival rate (%)

‘Ovppo popidro 23 11 47.8

Late morula

[Modwun Prootontom 49 39 79.6

Early blastocyst

Bhaotoxiom 45 30 66.7

Blastocyst

IMujong praoctontiom 47 37 78.7

Expanded blastocyst

L1ddo avdmxTuEng nar frocudtnta Tov pfovov

Zrov mivara 4 diveton 0 aplBuds Twv epPodwv mov e-
mpiwoav og oyxéon ue to 0Tddo avdmtuErg tovg. H ota-
TLOTLXT] VAAUOT TV OESOUEVAV TTOU 0LPOQOTY OTH PLmot-
uotTa v euPovmv og oo te To 0TddLo avdTtuEng oto
omoio ratapvynray, amodenvieL ST 1 PLocudtnTa TV
BAaotortotewv, ov amoyiytnray (75%), itay onuavtt-
%d (P<0.001) peyalitepn amd 6,m exeivn Twv poedimv
(48%).

Avderers 2vogopiag, AVENOT ToV CORATIXOU fdgovg
TOV YOAOUYOVUEVOY 0QVIDY

Ztov mwivara 5 divovron  uéon didprela xvopopiag
TOV TEORATLVAV-OEXTAV #aODE %Al TO COUATIXG BAOOC
ot YEvvnom rat 0 uBUGS avAaTTuENS TV VEOYEVVNTWV
aEVIAV uéyoL Ty nhuria twv 6 gfdouddwyv. Aev vtjeEav
ONUAVTKES OLAPORES S TTROS T OLAOKELXL TNE KVOPOEIAS
TOV TEORATLVADY RO TO fAQOG 0T YEVYNON HETAED HOVE-
duuwv row didvuwv apvidv. Enpoaviry (P<0.01) duapo-
04 Spmg PeEONre 010 PUOUG AVATTVENS HETAED novedu-
UV %o dOUUWY AEVLGIV.

YYZHTHXH

Zmv Toovoa eQyacia €ywve aElohdynon g epa-
HOYTIC TEYVIRMV TTOAMATTAM S mOoBVAa®I0ENEIOG ®aL HeTa-
POQEAS eUPETY ATS pa EYXDOL QUAT] YUAARTOTAQOY -
YOV TEORATMV Ue TGO TN LETAPOQT. TOUS O TROPATIVES-
déuteg oe AAAN Ea. XONOWOTOMOaUE EVOL TEWTOROA-
o solhasthig woBuhaxioponEiag o emheyuéveg moofa-
Tiveg — 00toLeg ™S Quiic Kaparyrotviro, otoyetovrog
otV oAy weydiov aplfuot eupfotav. X ouvéyela,
€ywve ouhhoYN TV EPPEUMV, AELOAGYNON TOVS ROl ROTA-
Yu&n Sowv velOnrav watdhnia. Ta rwoteyuyuéva €u-
Bova petagépbnray ot Zrotia ot meoPativeg — dénteg
™C QuATic Scottish blackface. Ta amoteAéopata £delEav
OTL 0L TEYVIREG TTOU EQPUOUCOTNRAY ETYAV TAQSUOLA, ETTLTU-
ylo pe avtiotouyes GAwv epevvntayv (Dingwall zow ouv.
1991, Ishwar and Memon 1996, Bari xou ouv. 2000). Avop-
@ipoha, auTd elvar onpovard, Yol TaQéyel faorés -

IMivaxag 5. Méon didpxrera ®vopopiag, OOpati®d BAQog aQ-
Vi ot YEvvnon xat guiuds avEnong toug néxot my nixia
TV 6 efdopddwv

Table 5. Mean gestation length of recipient ewes, birth weight
and growth rate of newborn lambs up to 6 weeks of age

Movdédvpa Atdvpa

Single Twins
Awdprela xvopopiag (MUEEES) 150.6 150.5
Gestation length
Zopatind faoog ot yévvnon (xhy.) 3.50 3.40
Birth weight (kg)
PvBudg avdmruEng (xhy.Mmuéoa) 0.240 0.182
Growth rate (kg/day)

showed that thawed blastocysts (75%) had a significantly
superior (P<0.001) survival rate than that of morulae
(48%).

Gestation length, birth weight and early growth rate

Table 5 shows the average gestation length of recipient
ewes, birth weight and growth rate of born lambs up to 6
weeks of age. The difference in gestation length and birth
weight between singles and twins was not significant,
however, there was a significant difference in the growth
rate between single and twins; single born lambs were
growing faster (P< 0.01).

DISCUSSION

The main objective of this study was to test the
possibilities of using multiple ovulation and embryo transfer
techniques in an indigenous Greek dairy breed of sheep. We
stimulated selected donor ewes of the Karagouniko breed, to
produce large numbers of embryos after the induction of
multiple ovulation by gonadotropin treatment (super-
ovulatory response). Subsequently, the embryo recovery,
along with embryo cryopreservation, embryo survival and
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0oQieg oxeTra ue ™mv eqpaouoyn mg IIRME og mpofa-
TIVEC EYXDOLOV PUADIV, OL OTTOTEC EXTOEPOVTOL RATM ATTS L-
duatovoeg ovvBnres, Grwe AVTES TG YMDEOS LOC.

H yeveuur feltimon tov eyxdouwyv guhay tpofdtav
omolyOnxe oe peydro Babud to tehevtaio xoovia oy &-
POLOUOYY] TG TEXVNTHGS OTTEQUATEYYXVONG. O TETEL, MG,
VOL TOVLOTE L GTL, OIS QPO UETM TNG TEXVNTIIC OTTEQUAL-
TEYXLUONG aELOTOLOTVTOL OL SUVATGTNTES EVOS OTEQUATO-
06 %00, £ToL »aw ) egapopoy] me IIQME diver ™) dv-
vordmta agLomoinong ONArOY atéumy VymAg yeveTinng
oElog (Ishwar and Memon 1996, Loi zow ouv. 1998). To
mpwtérorho IIQME, mov xonowuortounifnxre oy maQov-
o0 €QeVva, lye M ATOTELETUA T CUALOYH VYMAOT aQLd-
not waimv xaw VPNAd Tocootd yoviudtrac. Ta amote-
Aéopato autd oy ovyrELTLRd eVVOIROTEQQ ATl exElvaL
7oL elyav emitevyOel o TEONYOUUEVES EQEVVES UE THV €-
papuoyn taedpomy texvirav (Dingwall zow ouv. 1994,
Cognie 1999, Bari naw ovv. 2000). Eivow yvwotd 6t o wpo-
BAuarta mov oxetiCovral ue ™ UeTopoed Tmv eufeimv
UITOQOTY VO, OVTLUETMITLOTOVY 0RO PE TV ROTAYVEN
toug (Tervit and Goold 1983, McGinnis wow ovv. 1993). H -
qTvy o TS TEXVLRNE TNE RATAYVENG, TTOV EQPOQUGOTNRE
omv mopovoa €pevva (92,4% twv eufiwv tov ratopv-
XTNROV, ATOYOYXTNRAY UE ETLTUYINL), HTOV TTOQOUOLOL UE €-
®elvn mov avagpépdnue oe TEOYEVEDTEQES EQEVVES OTO.
npépata (McGinnis xat ovv. 1993, Ishwar and Memon
1996, Bari »zow ovv. 2000). H Broowwémrta tov eppfimv
(66,1%) fitay vymASTeEn oe ovyrELoN pe dAAa TTEOYQA -
pota peTapoeds eppeimv Teofdtmy, Tov XONOLUMOTON-
oav roatepuyuéva - amoyvypéva éupova (Tervit and
Goold 1984, Heyman xou ovv. 1987, McGinnis zat ovv.
1993, Cocero »zouw ouvv. 1996). H avEnuévn Broopudtta tmv
eufevmv Tov otadiov mg PAAOTORTOTNE 08 OUYRQLON UE &-
%EIVO TOV 0Tad {0V TOU PoELOoY CUNPVET LE ToL EVETUOL-
ta v Armstrong and Evans (1983), aAAhd dwagpépet omd
TS Tapatnenoels tov McGinnis xow ovv (1993), mbovov
AGY® TV JLAPOQETLRMV KQEUOTQOTTATEVTIAMV TTOV YONOL-
postoOnray. ‘Ommg TEORVITTEL ATTO TNV TAROVO EQEVVA
TO GELOTO 0TAdL0 AVATTVENS TV EUPRUMmV, TOV TRO0EICo-
VIO Y10t ROTAYVEN %o €V OVVEYETD LETAPOQA, EIVOL EXEIVO
™ TEOLUNGS PracTORVOTS. e 6,TL apod TV eTtLTUY e ™G
UETAPORAS TV EUPEVMV OTLS TEOPOTIVEC-OEXTES TEOXY-
TTEL GTL 1) SLAQRELDL TS RVOPOELAS, TO PAQOS TWV CEVLEIV
o™ YEVVNON ®o 0 QUOUGS AVATTTVENS TOUS OTLS TTOMTEG €-
Bdouddec me Twng Toug eivon ToSUOLAL (e EXEIVA TTOU Q-
vagépovtal og yohovyovueva agvid e Quirs Kapa-
yrovviro (Delligiannis 1998). H mpoomdOera yuo ) due-
Ovn netapod eufeinv amd pua eYXDOLOL YOAIXTOTAQO -
YoYS QUAN Ttpofdtmy, T pui Kapayrotvixro, eiye avri-
oToU ETLTUY 0L UE TTEONYOoUuEVeES TEOOTAOELES, 08 dAAES
XDOES, TOV OTGYO ELXAV TN UETAPOQA EUPEVMV OE v
unovxraotnd (Russel and Bishop 1990, Brebion »ow ouv.
1992, Singh »aw ovv. 1997, Parker now ouv. 1998, Thibier
and Guerin 2000).

Me pdon ta amoteléouata, Oempovue 3L 1 eQaOUOY
g teyvriic MOET eivou Suvatdy va amote éoel §va eQ-

quality were assessed. The results have shown that the
MOET methodology employed here produced a similar
superovulatory response to that experienced in other studies
(Dingwall et al 1991, Ishwar and Memon 1996, Bari et al
2000). This is important because it provides basic infor-
mation about the application of MOET in indigenous
Greek dairy breeds of sheep reared under a particular
climatic, management and production environment. Such
information is crucial for adoption of such methodologies
by the sheep industry in Greece.

Sheep production in Greece has been well served by the
application of artificial insemination (AI) for many years.
However, just as the full potential of a ram can be utilised
through Al so the application of MOET allows a much
greater impact of selected superior ewes in the genetic
development of indigenous breeds of sheep (Ishwar and
Memon 1996, Loi et al 1998). In our study, the ova recovery
and fertilisation rates also compared favourably with that
previously achieved with similar techniques in other studies
(Dingwall et al 1994, Cognie 1999, Bari et al 2000). The
problems of distribution of embryos can readily be over-
come through their long-term storage by cryopreservation
(Tervit and Goold 1983, McGinnis et al 1993). The results
of our study showed that the success of the cryopreservation
technique (92.4% of embryos frozen successfully thawed)
was similar to that previously reported in sheep (McGinnis
et al 1993, Ishwar and Memon 1996, Bari et al 2000). The
embryo survival rate of 66.1% compared favourably with
other sheep embryo transfer programmes using frozen -
thawed embryos (Tervit and Goold 1984, Heyman et al
1987, McGinnis et al 1993, Cocero et al 1996). The
increased embryo survival rate with blastocysts compared
to that experienced with morulae is in agreement with the
findings of Armstrong and Evans (1983), but was at
difference to the observations of McGinnis et al (1993),
most likely due to differences in the material used for
cryopreservation. On the other hand, the gestation lengths,
birth weights and early growth rates were similar to those
recorded in the purebred Karagouniko (Delligiannis 1998).
The overall success of the exercise in moving ovine embryos
across international boundaries followed similar successful
movements of small ruminant embryos (Russel and Bishop
1990, Brebion et al 1992, Singh et al 1997, Parker et al 1998,
Thibier and Guerin 2000).

Based on the results we suggest that MOET could be
used as a tool to force the genetic improvement in dairy
sheep production. It is worth noted that, up to now in
Greece, MOET has been applied only in dairy cows and
only recently few studies have been focusing in sheep
(Amiridis et al 1999, Lymberopoulos et al 2001). To our
knowledge this is the first attempt to test the technique in
indigenous dairy breeds of Greek sheep together with
exploring the potential of superior animals to produce more
offspring. There is no doubt that the main reasons for the
slower uptake of MOET in sheep production is due to the
lower economic value of sheep and the technical difficulties
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yahelo Yo Ty emLTAVVON TS YEVETLRIS PeATimong Tav
YOOIV uAMV Ttpofdtmv. Eivar aEloonueimto T pué-
XOL ONUEQQ. OTY XDOO UAS, OL UELETES TTOV ooV 0TV
epapuoyn texvinic IIQME ota eMnvind mpdpata eivar
Myootéc (Amiridis xow ouv. 1999, Lymberopoulos xaw ouv.
2001). H mapotoa €pevva amotelel mpoomdOera eqaouo-
i e ovyrexouévng texvinnic IIQME og moofarives ey-
YDHOLOE PUATS YOAORTOTTAQOY YDV TEOPATMV Ue 0TéY0 ™)
yxonowpomoinon Lomv vymiig yevetunyg aglog yia mv ma-
oaymyn ueyahitegov aplipot amoydvav. Qotéoo, TEé-
mteL vo onuelmel, 611 drwg mpoavapépinxe, oL #ioLES OL-
TlES YO TNV ROOVOTEQENON TS EQAQUOYNS TNG TEYXVLRIG
TIQME ora tpdfata ogpethovial, ®veimg, 0T oxeTLund Y-
unAr} orrovoury aEla tov Lomv avtdy, o aUyrQLOY ).
ue to fooeldn, row otg TeVIRES duorolieg ov oyetiCo-
VTOL UE TNV OVATOUIC TOU YEVVITLXOU GUOTHUATOS TMV TTQO-
Batvav. Ta tehevtaia tpophjuata ®abLotovv Ty epap-
noyrj g IIQME oe gpummoourt] whipona 0oretd d001oAY
(Ledda »ouw ovv. 1995, Callesen xow ovv. 1996). H wopov-
oo €pevva odnyel ot dramtioTwon 6t M emTuyio TG pe-
0680v ota TEGP AT PTOEEL VAL ETtNEEAOTEL ATt dLAPOEOUS
TORAYOVTES GTTC ®al ot dhha £{01 TV TAQAYWYLRHV
Chmv. Elvaw yvmotd Gt magdyovieg 67mg 0 YeVETUIog Tmv
Cdav, N »aTdoTooT TG LYElng Toug ®ow 0 deintng Bpemti-
YNNG ROTAOTAONG, RAOMDS RO 1) ETTOYY] TOV €TOVG, UTOQOVV
va LettovEyroovy EexweLotd 1 og cuvdLAouS, GOTE Ta O-
moteéopata va givar avopoloyevi] (Armstrong and Evans
1983, Callesen now ovv. 1996, Singh zai ovv. 1997,
Delligiannis 1998, Cognie 1999, Naqvi zaw ouv. 2001).

SVUITEQAOUATIRG PAIVETAL OTL TO RATEYVYUEVQ EN-
Bova eivan emtvyég pé€oo deBvoiic uetagpoeds TEdpelov
yeveTrol vMroU, alhd 1 emhoyn Tov otadiov avdstuEng
TV eUPEVmV Elval aToQaoLoTrT|g oNuaoiag. Av ol 1 To-
oUoa HeAETN EYLVE, RUEIMGC, YL EQEVVNTLROUS OROTOVE,
paiveTon OTL T AT TELEOUATA UITOQOUV VaL oupuPdhovy Be-
TG O€ (MOl TEQLOCOTEQO TTRAXTLRY TTQOTEYYLON OTO UEA-
hov. Me dedouévn v »otdotoor g eAM VKIS Teofato-
te0glog (Zygoyiannis 1999), Oempotue Gt n eqpopouoyr Té-
TOLWV TEYVIRMV TTOETEL VO dLepevvnOel oe peyaiteon wh-
poa, ot OlveL T dUVATETNTA YLOL TY UETAPOQA YEVETL-
%00 VMU artd o TRog ™) Yoo nac. EmmAéov diver m
duvaTETHTO ALOTHENONS YEVETIROT VMROU ATtd EYYDOLES
QUAEC RO dTmV oV Teivouy va eEapaviotovv. H modta-
on pag eivan va dmuoveyndoiv ovyreroluéves ouddes a-
76 eEeldinevpévoug emoTiHoVES, oL 0TToloL, 0€ CUVEQYQ-
oto e ta Egevvnund Idptpota now opddes mpofototod-
POV TTOU CUUUETEYOVY OE TROYQGUUATO YEVETIRNG Pehtin-
ong, fa avaldfouvy v £QaQUOYT TOV TEXVIRMY TOAAM-
7Mic woBuvhantoponElag xou petapods eupoinv ot TEo-
Bativeg eyxdOLOV QUADY.

EYXAPIXTIEXZ

H rapovoa €gevva yonuatodotiinxe and mv Evow-
moixy) "Evoon (DG VI project No CAMAR 8001 CT 91-
0308) »ou amotehovoe LEQOS EVAC ROLVOU EQEVVNTLROU
mooyeduuatog uetal tov Hvouévov Baotheiov, g

associated with such animals that make MOET not
commercially popular (Ledda et al 1995, Callesen et al
1996). The above problems together with the technical
details, which require accuracy and timing, are vital to the
success of the technique. It should be noted here that
success of MOET in sheep could be variable just as it can in
other farm animals. Factors such as breed, season, age, body
condition and certain genetic differences all combine to
produce variability in results (Armstrong and Evans 1983,
Callesen et al 1996, Singh et al 1997, Delligiannis 1998,
Cognie 1999, Naqvi et al 2001).

The current study was performed mainly for
experimental purposes, with the prospect of a more
practical implementation in the near future. Given the
results of this study we argue that within the context of
current status of the sheep industry in Greece (Zygoyiannis
1999), such techniques should receive special attention
because they facilitate transfer of genetic material both
within and outside Greece. Hence, we suggest that
specialised teams, which will be linked with research
institutes and sheep producers that participate in sheep
breed improvement programs, should be responsible for the
application of such methodologies.
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EAMadag row g Tomaviag. Evyaprotoiue 6hovg 6oovg
ovppetelyov ®atd o Oudgopa oTddia TS TaEovoug €-
pevvag. Edurdtepa, BEhovue va evyaolotioovpe vy &-
QEVVNTIXY] OUAdC TOV REVIQOU YEVETIXMV EQEVVEHV TOV
Edwpovgyou yro my morttun forjfeid toug xotd T oui-
Aoyn) row T UETOPOQT TV EUPEUMV. 4
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