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ITpéxinon mohaming woBula-
kioppnéiag ova Kouvélia pe Yopii-

ynon PMSG ka1 hCG

A. Zapéron', O. Torkiyidvvn', Besenfelder U.?,
A. Avaotaotddng’, E. Baivdg’ kai Brem G.?

IEPIAHWH. Xnv epyaoia autd SiepeuviiOnke n Suvaréta
anotedecpauknig epappoyig piag amononpévng pedéSou mpd-
kAnong moAdamig woBudakioppniag (ITQ) ka1 surdoyig wa-
piwv - {uyotdv - epPpiwv (Q-Z-E) kouvehidv ka1 éy1ve ouoyéuon
tou ap1fpoy ka1 tng no1dtntdg toug pe o Ypdpa ou frevvoydvou
tou aiSofou. I'ia 1o oxoné auté ypnoponoifnkav 35 Onukd kou-
véha @uliig New Zealand ka1 5 apoevikd @uig California. H
npéxinon ITQ éyive pe pia evbopuiki éygyuon 20 IU PMSG /Kg
LB. H Texvnti Zneppatéyyuon (TE) npayparonoiifnke 3 npé-
peg apydtepa tautéypova pe pia evbopdépia éyxuon 120 IU hCG
/ Cwo. Ta Ondukd kouvédia BavardOnkav 19 h perd v T ka1 ta
0-Z-E ouldéxOnkav pe ékimuon wwv wayoydv. To 54,29 % wwv
Onduxdv kouvehiov exbhidwoav ITQ (opdSa A), 1o 40,00 % Sev
efyav v avapevépevn (< 10 wxpd copdua) avtibpaon (opdSa B)
ka1 10 5,71 % Sev eiyav kapia avtidpaon (opdSa I). O péoog a-
p19pég 1wv Q-Z-E nou culdéydnkav and wa Oniukd kouvéhia g
opdabag A fitav 18,53 + 10,77 ka1 ané exeiva g opdSag B Arav
6,69 * 5,49 (P<0,05). Qotdoo, Sev napatnprifnke Srapopd avd-
Aoya pe o xpdpa tou Brevvoybvou tou ardoiou petad v (dwv
kdBe opdbag. Aev mapampribnke oxéon pera&y tou ypoparog tou
Plevvoybvou twv yerdéwv tou awiboiou kai Tou mocootoy v (-
wv nou exkbidwoav [1Q ka1 exefvwv nou Sev efyav v avapevépe-
vn avii§paon. Lta kouvéhia tng opdSag A, o peyaditepo noco-
ot6 (P<0,05) Q-Z-E ouddéxOnke and autd pe kékkivo xpdpa tou
BAevvoydvou wv yerhéwv tou wdoiou (96,20%) ka1 w pikpdtepo a-
né exeiva pe 108eg (66,08%). Qo1é00, Ta 10000Td TWV KAtdAAn-
AoV y1a nepartépw Yeipiopolg Cuywtav - epPpiwv (Z-E) e b1¢-
@epav pe Bdon 1o ypdpa tou adoiou kat kupdvinkav ané 65,71%
twg 72,67%. Lva kouvéha g opddag B, wa nocootd wv Q-Z-E
8e S1épepav pe Paon 1o ypopa tou PAevvoybvou tou aiboiou kat
kupdvOnkav ané 84,00 % - 96,43 %" Siépepav dpwg onpavuxd
(P<0,05) wa nocootd wwv kardiindwv Z-E, ta onoifa kupdvinkav a-
16 33,30 % ota kouvéda pe pobadd xpdpa aiboiou péxp1 84,38
% o€ ekefva pe 100eg. Lupnepaiverar 6u n péfodog avi éxer 1ka-
vonomnuxkd anotedéopata kat emmdéov eivar Suvard n emdoyn wv
{owv Sotdv pe fdon 1o xpdpa tou Prevvoyévou tou aoiou.

Aée1g eupempiaong: Kouvéhia, modhamiit woBuhaxioppnia,
PMSG

Epeovntikn
Originalfarticle

Induction of multiple ovulation in

rabbits using PMSG and hCG

Saratsi A., Tsiligianni Th., Besenfelder U.?,
Anastasiadis A.’, Vainas E.” and Brem G.”

ABSTRACT. In the present study, the feasibility of the effective
use of a simplified method for multiple ovulation and for the
collection of oocytes-zygotes-embryos (O-Z-E) was investigated.
The relationship between the number and quality of O-Z-E and
the color of the mucosa of the vulva was also studied. Thirty five
New Zealand does and 5 California bucks were used. Does were
given one dose of 20 IU/Kg BW of PMSG i.m. Artificial
insemination (AI) and administration of a dose of 120 IU/animal
of hCG i.v. were carried out 3 days later. Does were sacrificed 19h
after Al and the O-Z-E were collected by flushing of the oviducts.
54,24% of the does presented multiple ovulation (Group A),
40,00% did not present the expected (< 10 corpora lutea) reaction
(group B) and 5,71% presented no reaction at all to hormone
administration. The mean values of O-Z-E collected was
18,53+10,77 in group A and 6,69+5,49 in group B (P<0,05).
However, the mean values of O-Z-E in each group were similar in
does presenting different color of the mucosa of the vulva. The color
of the mucosa of the vulva was not related to multiple ovulation
rates in both groups. In group A, the highest (P<0,05) percentage
of O-Z-E was collected from does presenting red color of the
mucosa of the vulva (96,20%) and the lowest from does presenting
purple color (66,08%). However, the color of the mucosa of the
vulva did not affect the percentage of zygotes-embryos (Z-E) that
were appropriate for use and ranged from 65,71 to 72,67%. In
group B, the color of the mucosa of the vulva did not affect the
percentage of O-Z-E, that ranged from 84,00 to 96,43%. However,
the percentage of Z-E that were appropriate for further use (a Z-E)
was significantly different (P<0,05) and ranged from 33,30% in
does presenting rosy color to 84,38% in does presenting purple
color of of the mucosa of the vulva. We conclude that, the results
of this method are satisfactory and the color of the mucosa of the
vulva may be used as a factor in the selection of donors.
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EIXAT'QI'H

H ovveydg avEavEuevn meotiunom omé Toug ®oTovo-
MoTég ota Aevnd npéata ovvéPaie otn dMmuoveyia fropn-
KOVIEIG LOQPNG ROVIXAOTQOMLRAV ETtLYELOOEWV. Emuthé-
OV, TO %OVVEM aTOTEAET € TTOMES TEQUITTHOELS TO TTELQA-
HTGLmo emAoyig, eteldn etvar Lo molvototouns xou To-
Mduudtoro, €xel rEo HETOOLAOTNUA UETAED TWV TOXE-
TOV ®oL YOUNAS ®G0TOC EnTEOPYS. ‘O00V apod TV €ev-
VoL OTOV TOUEQ TS PLoloyiag avamagaywyng vat g pLo-
TeXVoLoylag, N avdiTtuEn vEwv TEXVIRGV, 6TImE 1) ATTaQo-
OROTLRY UETAPOQA EUPQUMV ROL 1) YEVETLXY] UNYOVLRY, €-
XEL TROOODOEL ONUAVTLRG QOAO OTO ROUVEAL OGS TTELQOUUL-
t6Cwo (Lieble 1996).

Baowi mpoimtéOeon yuo ty emituyy eEEMEN TV eo-
YOUUUATOV AuTAV elval 1) avamTuEn rat M Tumomoinom e-
VOGS 0oTELEOUATIROT OYNUOTOS TTEORANONE TTOAAATTAYC -
oBvhaxtopongiag (T1€2). Me tov todmo avtd, rabiotatat
duva 1 otafeon magaywyn ueydiov aQlOuoy ratdAin-
MOV YLOL TTEQOUTEQWM YOENOHOTTOMON WALV - LuymTdV - gu-
Bovwv (R-Z-E).

H wobuvhariopenEia oto novvéh mporaheitar u€om
™ oyelag, N omolo dieyelpeL TNV €xrELon EVOS RUUATOG
™g wyeLvorotntxig oouévng (LH). Awamiotdbnure dtun
woBuharogenEia cuupaiver 10-12 doeg petd my rota-
voagy g uéyrot tuig LH. Twa v mpéxinon mg wo-
BuharoponElog oto rovvél €xovv yonowwomomBei 1 av-
Bowmelog yopwany yovadotpomivy (hCG) »aw  LH
(Hagen 1974, Boussit 1989, Zgaipdmoviog 1991).

H avtaméxroion twv wodnrav oty aywyn meorinong
Q amotehel T0 ONUAVTRGTEQO U EAEYYOUEVO TORAYO-
VIQ, 0 0TT0{0g ETTNEEATEL TV TTaaywyT] Tov embupntos a-
00T ratdAnhwv Q-Z-E. Yrdyel peydin atopun mo-
padhaxTrdmTa 08 6,TL apoEd OTNY AVTIdEOT TV WOBY-
1AV oMV ayoyn tedxinons Q. H mapahlhaxuxdmta av-
™ ogelleTan 08 EVOORQIVOLOYLROUC TTALOAYOVTES, GTIME TOL
ETTEDO TV OQUOVAV TTOU EAEYYOUV TOV OLOTOLXG RUKAO
%O OE OTOULROUS TTOQAYOVTES, GTTmE 1 YEVETLXT| TEOOLAOE-
on, N BpemTny] ®ATAOTAON, TO COUATIRG PAQOC, | NALRIQ,
N QUM .. 210 ®OVVEML, LOLaTEEN onuaoia divetar oy
emidp0oN OV 0o%OVV Ol TEQLRAMMOVTLHOL TAEAYOVTEC
(Bepuoxrpaotia, vypaoio) ®ol ®VEIMS OL TAUQAYOVTES TOU
TEOROAOUV natadvnon (Schranner 1993, Liebl 1996).

H mpdninon I oto rovvéh emtuyydveton ue eEwyeviy
XOOYNON YOVAdOTESTMV 0QUOVAV, XOOLUHNG (000YOVL-
dotpomivn £yrvag poeddag - PMSG), 1j uroqpuotaxiic tpo-
€hevong (xolpera mobuvhaxriotedmog opudvn - p FSH), oe
ouvvdvaoud pe hCG v LH. Meydhn onuaoia €xgLn yoon-
yovuevy moodtta FSH zaw PMSG. H PMSG yoonyelton
oe 1 éwg 3 d60¢eLg mov xupaivetor atd 50 we 120 TU avd
To. H FSH yoonyetton ouviog og 6 wg 8 030eLE pe weao-
dudomua 12 wedv ov epLéyovy 0,155-0,5 mg avd d6on
avd Eio (Maurer et al 1968a, Maurer et al 1968 b, Fischer
1987, Besenfelder 1990, Carney and Foote 1990, Illera et al
1990, Schmidt et al 1992, Yang et al 1992, Besenfelder et al
1993, Chrenek et al 1998, Kauffman et al 1998).

INTRODUCTION

Rabbits are widely used as laboratory animals because
of their favorable reproductive characteristics and their low
breeding cost. As far as the research on biology of
reproduction and biotechnology is concerned, the
development of new techniques, such as laparoscopic
embryo transfer and genetic engineering has given a new
important role to the rabbit mode (Liebl 1996). The
successful realization of experiments in such fields
presupposes the creation and standardization of an effective
protocol on the induction of multiple ovulation, so as to
establish the maximum production of ovas, zygotes and
embryos appropriate for further use.

Ovulation in rabbits does not occur spontaneously. It is
induced after mating by the secretion of an LH wave. It has
been reported that ovulation occurs 10-12 hours after the
recorded LH maximum. In order to induce ovulation in
does hCG and LH have been used (Hagen 1974, Boussit
1989, Sferopoulos 1991).

The ovarian response to the treatment for induction of
multiple ovulation is the most important uncontrollable
factor affecting the production of the desired number of
ovas-zygotes-embryos (O-Z-E). There is a great individual
range when the ovarian response is concerned, which is
caused by the fluctuating hormonal levels that control the
estrous cycle and/or by other factors, such as genetic
predisposition, nutritional condition, body weight, age, race
etc. Environmental factors, like fluctuation of temperature
and/or relative humidity and especially agents causing stress,
are of great importance because of the sensitivity of rabbits
to every stressing environmental change (Schranner 1993,
Liebl 1996).

Multiple ovulation in does is induced with an
administration of a follicular stimulating hormone (FSH or
PMSG) in combination with a luteinizing hormone. The
dose of the follicular stimulating hormone is of great
importance. PMSG is administrated in 1 to 3 doses that
range from 50 to 120 IU per animal, while FSH is injected
in 6 to 8 doses of 0,155-0,5 mg per animal, every 12 hours
Cdo (Maurer et al 1968a, Maurer et al 1968 b, Fischer 1987,
Besenfelder 1990, Carney and Foote 1990, Illera et al 1990,
Schmidt et al 1992, Yang et al 1992, Besenfelder et al 1993,
Chrenek et al 1998, Kauffman et al 1998).

A repeated administration of FSH and hCG may cause
various problems, such as an increased number of
haemorrhagic and cystic follicles and a profound decrease
of the number of ovulating follicles, as well as disorders in
the capacitation of spermatozoa and chromosomal
abnormalities (Bedford 1970, Wettemann 1970).

The color of the mucosa of the vulva is commonly used
by rabbit breeders as sign for the selection of does for
mating or insemination. Purple color of the mucosa of the
vulva is thought to be a characteristic of estrous. However,
the highest pregnancy rates have been recorded from does
that presented red color of the mucosa of the vulva by the
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H emavahopfavéuevn xooriynon ts FSH zow g hCG
elvon duvatdv va mporaréoel dudpopa Teofiiuata ota
rovvéha. Evdewtind avagépetor o avEnuévog aptbudsg
QUUOQEAYLRMV ROL KVOTLRDY woBvAarimy rat ) onuavTt-
%1} uelmaon tov 0eBuoy v woBuhortoEENELDY, oL data-
QUYEC OTNV EVEQYOTOINON TV OTEQUATOLWAQIMV, RUBMDg
AL XOMUATOTOUATIRES AVOUONES ®aTd TNV OAORATQMON
™¢ Ing perwnxrng duaipeong (Bedford 1970, Wettemann
1970).

To yowua tov frevvoydvou Tov adoiov XONoLUoToL-
elTaL amd TOUg ROVIRAOTEOPOUS YOl THY ETLAOYY TV Chdwv
ota ool O yiver oxeia. To oupgpognuévo audolo, Lidoug
xodpatog, BewoEitoL YaEarTNELOTIXRG TG EXAMONS Oi-
0TEOV. QOTE00, T0, VYNAGTEQT TTOCOOTA ®VOPOETOS TOQA-
monray dtav n TZ €ytve 0e ROUVEMO UE ROUKLVO QDU
tou Prevvoydvouv touv awdolov (Theau-Clement and
Roustan 1991).

Z1070¢ ™S ToRoVoag EQEVVOC EIVOL 1) TUTTOTTOMOY) €-
vé¢ amhomotuévoy oxiuatog tedxrinong MR xaw cuiio-
y1ig Tov peyoaritepov duvatol apluol Q-Z-E. Emmhéov,
€yve mpoomdBera va tpoodoplobel mowa Lha elval va-
TaAnAdTeQa yia ddTeg pe fdom to xodua tov prevvoys-
VOU TOV aitdOloV ®0Td TN WEEa EVOEENS TS OQUOVIXYC O-
YOYNGS. XONOLUOTOONKRE EVO OTTAOTONUEVO OO 0Q-
UOVLXYC OYWYY|C, TO 0TtOl0 TTeQLeMAuPave e evOouvixny
€yyvon PMSG xan pa evdophéPra €yyvon hCG. Enlong,
dlepevvnOnxe 1 O£ TOU YOMUATOS TOV PAEVVOYOVOU TmV
yeEwv Tov adoiov #oTd ™) HEQO EVOOENS TS OQUOVIXNS
AYOYNS UE TNV OVTOITTOROLON TV WOONROV 0TV arymyr
medxAnong I1Q »au pe tov alfud row v oldTnTa TV Z-
E mtov ovMAExOnnay.

YAIKO KAI ME®OAOI
Iewpaparoima

2wy €pevva auty yonotwomowmnxrav cuvolxd 40
®ovvélLa. A6 avtd, ta 35 fjtav Onlund, uing New
Zealand, nhxiog 5 unvav zau Bdoovg 3,5 - 4 Kg, nov ta 5
apoevird, puhic California, nhxiog 1 - 1,5 etdv now fd-
povg 5-5,5 Kg. Tal woLotind yoQonTnoLoTind ®ot 1 YOVLLO-
TOLNTLXY] LROVOTHTOL TOU OTTEQUATOS TV ROVVEAMDV €YoV
mponyovuévag eheyyOel in vivo xaw in vitro. ‘Ola T ®ov-
véMa otafMToviay og atourd VITEQUYMUEVE CUOUATLVOL
#AOUPLA. ZUYREXQLUEVY TOTGTNTA TOOPYS, TTOV TTEQLEAAU-
Bave cvpumurvopévn Tmoteoen 0 MO OVUITNRIMY
(pellets) zow oove unduriig, XoENYOUVIOY Mot oA ™V 1)-
uépa. To vepd mapeydtav amnd avtdpates motiotoes. H
pwtonepiodog puBuiomxre pe ) forifera TexVNTOU PoTL-
ouot og avaloyia 16 dpeg pug/8 wpeg orotddl. H Bepuo-
®noaoio meQLpdihovtog rupavétay amnd 20-25°C row n v-
yoaoia omd 55-65 %.
ZuyyQoVIGOG 0iGTEOV %ol TEGXANON TOAAATATS ®0OU-
Aaxropgngiag

Ze Sha o InAund rovvéha Eywve o evdouuing €yyv-
on PMSG (80 IU/ Lo, Intergonan®, Intervet, OMavdia)
96 h v amwd mv T nou ®atayedenxre T0 YODUA TOU

time of artificial insemination (Theau-Clement 1991).

The aim of the present study was to standardize a simple
scheme for the induction of multiple ovulation and the
collection of the maximum possible number of O-Z-E.
Furthermore, we tried to determine the optimal time for the
beginning of hormonal treatment on donor animals using
as an indicator the color of the mucosa of the vulva. We
used a simplified hormonal treatment scheme, which
consisted of an intramuscular injection of PMSG and an
intravenous one of hCG. We also investigated the
relationship between the color of the mucosa of the vulva
on the first day of hormonal treatment and the ovarian
response to the treatment as well as the number and quality
of the collected Z-E.

MATERIAL AND METHODS

Animals

Thirty-five New Zealand White nulliparous does and
five California bucks of proven fertility were used. The
females were five months old and weighed 3,5-4 kg and the
males were 1-1,5 years old and weighed 5-5,5 kg. All animals
were reared in individual elevated wire cages in rooms with
controlled light (16:8h L:N). They received a commercial
diet (pellets) according to their reproductive condition and
alphalpha hay ad libidum. Room temperature ranged from
20 to 250C and relative humidity from 55 to 60%.

Synchronization of estrous and induction of multiple
ovulation

All does were induced to estrous synchronously with
intramuscular application of PMSG (80 IU, Intergonan®-
Intervet, Holland) 96 h before AI. At the same time the
color of the mucosa of the vulva was recorded. To induce
ovulation, does were injected intravenously with 180 IU of
hCG (Chorulon®-Intervet, Holland) at the time of insemi-
nation.

Semen collection and artificial insemination

Semen was collected with an artificial vagina. After
semen collection, any gel was removed and sperm
concentration and motility were recorded. Inseminations
were performed with a dose of 0,5 ml of TRIS-glucose-
citrate diluted semen, containing 15 x 10° spermatozoa.

Embryo collection and evaluation

Embryos were collected 19 hours after insemination.
Does were sacrificed and their ovaries and genital track
were removed. The oviducts were prepared and rinsed with
PBS medium, which contained 10% inactivated fetal calf
serum. A 20 ml syringe and a special metallic needle were
used for this purpose. A reverse stereoscope (20-400x) was
used for the detection and quality evaluation of zygotes.
Furthermore, the number of corpora lutea on every ovary
was recorded. The presence of >10 corpora lutea per doe
was considered the awaited reaction to the treatment for the
induction of multiple ovulation.
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Brevvoyovou tov xelthémv Tov audoiov. AeraevvEa DQEC
7LV ATt6 T CLVALOYT] TV epPoimv xoenyntnxe evOopAE-
Bra hCG (180 TU/Ckho, Chorulon®, Intervet, Ohhavdic) xo
tavtoyeova éywe Teyvnm Zxeouatéyyvon (TX).
Xxeguoaroinyio - TX

To omépua oUMEYON®E Le T YENOLOTOMON TEYVITOU
GAITTOU YLOL ROUVEALDL RO THV TIOQOVOTNL EVES BNAUROT ®oV-
veMov o€ 0{0TE0. Auéomwe PeTd T Mjym Tov oEUatog, &-
YLVE 1] EXTIUNON TWV TOLOTLRAV {OQOKTNQLOTLHAV TOV. AXO-
AOUBME TO OTEQUOL TWV 5 OROEVIRMV ROUVEMMDY avoulyOn-
%E ROl ALOOLMONKE UE AOALWTIXG TTOV TEQLELYE WS PATLRY|
ovota TRIS-glucose-citrate. H yovipomoinon tmwv Oniv-
OV ROUVEMADV €yLve pe o evdorohmunn TZ, uetd amd ra-
TdAMNAn ovyrpdmon twv Ldwv (Ewdva 1). T to oxomd
oT6 yonowomomtnray ewdirot xabenjoes (ujrog 28 cm,
duduetog 0,6 cm). Ze vdbe ONAvrs novvél Eywve €yyvon
mtepimov 0,5 ml apatmpévou omépuatog o mepLelye 15 x
10° toodeuTind ®ivotueva oeQuaTolwdoLa.
Xulhoyn - extiumon Tng TotoTnTag TV ERfovov

H ovioyn twv Q-Z-E €yive 19 dpeg petd mv TZ. Ou
dGToLEg BuaLdoTRAY ROl TOVS ApaLREOnray oL mobixeg
%O O YEVVNTIRGS OMAMVOG. 2Th CUVEYELY TTULQUOREVAOTH-
%oy oL waywyot xou ta Q-Z-E culhéyxBnrav uetd and €x-
TAVOT TOV waywydv we vidotpowua PBS mov wegleiye
10% adpavoromuévo 006 eupeiov uéoyov. T'a 1o onomd
a6 yonopomoinxre pia ovpryyae twv 20 ml pe eldunn a-
Toawpatx petahhny Beldva. H evidmon xow m extipnon
™ oo rag tov Q-Z-E €ywve pe maparionon (20-400x)
0g avdotEogo otepeorEooxrdmo (Ewdva 2). ITaodihy-
Ao, ROTOUETONONRAY TO WYOE OCOUAETLA TTOV VTTROY ALY OF
®rd0e woOun. OemENONre ®S AvOuEVOUEV avTidoaom
oty aywyn tedrinong [Q n wagovoia >10 myedv ow-
patiov avd Loo.

TraTiotizi avaivon

T ) otamotxy] ovdilvon Tov aroteAeoudTmy YoNoL-
pogouiOnray ou e&rjc uébodor: To z.05 yonopomoundnxe
¢ RELTNOLO YLaL TN 0VYxELON PeTaEl v Tooootwv. H a-
vaivorn duardpavong meog wo xatetfuvon (one way
ANOVA) rawn doxywj Dunkan yonowpomomiOnxay yie ™
oUy%ELON TWV PECHMV GRWV TV TAQAUETOWY TTOU UEAETY-
Bnrav. Ta amoteléopata expodomray oe X = SD. TN tov
EAEYYO TNG OUOLOYEVELOS TMV OLOUKVUAVOEMY YONOLUOTTOL-
NOnxe n donwun tov Leven (Leven test).

AIIOTEAEXMATA

Stov mivaro 1 gaivovral ta Tocootd Tmv Onlurdv
ROUVEMDV, Ta oTtolo avtédoacav (>10 wyed coudtia)
omy aywyn tpdrinong IQ (oudda A), twv rovveldv
7o dev agovotacay v avauevopevn (< 10 myod ow-
pdta) avtidpaon (oudda B) xow exelvov mov dev endii-
Mwoav rapta avitdoaon (oudda I), rabhg nan ta avii-
OTOLY O TTOTOOTA TMV ROVVEMMV ATtd TaL 0TT0l0r OVAAEYON-
®av Z-E ratdhAnia yio e antéom (onotuomoino, avd-
Loya e To xedua Tov PAEVVOYSVOL Tov adoiov. A ta

2\

e

Ewova 1. Svyxodtnon Onivxos xovveAiov ue oxomd y dievép-
yeta T2.

Figure 1. The way to hold does in order to carry out AL

‘@Q‘
Saee 3"‘
@ﬁ‘@@f
O®PO@Q
e® v e

Ewoéva 2. Extiunon tns wototyrag twv 2-Z-E. a. ayovipomoin-

70 wdpto, . Luywtd, y. EuPovo oto otddio Twv So Practouegr-
Olwy.

Figure 2. Evaluation of the quality of O-Z-E. a. non-fertilized ova,
p. zygote, y. embryo in the stage of blastomere.

Statistical analysis

Comparisons among percentages were performed by
z.05 criterion. Analysis of variance (ANOVA) was used to
compare mean values of CL, OZE and pZE among does
presenting different color of the mucosa of the vulva.
Comparisons between means were performed by Dunkan’s
new multiple range test. Distribution was normalized with
the proper transformations, when needed. The results were
expressed as mean + SD. All analysis were performed using
the statistic software program SPSS.
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Mivaxag 1. Katavour vovuvehav avaloya pe v avtidoaon twv wodnxdy oty aymyy mooxrinong ITQ o 1o xowpa tov PAevvoysvou

Tov oudoiov

Table 1. Distribution of rabbits in relation to the reaction of the ovaries in multiple ovulation treatment and the color of the mucosa of

the vulva
Xoopa prevvoydvov ardoiov
Color of the mucosa of vulva

Qyeo Podaid Konxvo Iodeg Xvvoho

Pale Rose Red Purple Total

n (%) n (%) n (%) n (%) n (%)
A@Oudg xovveMav 2 9 13 11 35
Number of does (5,71) (25,72) (37,14) (31,43) (100)
Avtidgaomn modnxov Zuvolndg aLBuds xovveldv Tov €dmaoav ratdiinia éufoua
Ovarian reaction Total number of does that produced a Z-E
Opdda A - Group A
ZUVOMRAG OLOUGG ROVVEMMDVY 0 6(66,67) 7(53,85) 6(54,55) 19(54,29)
Total number of does 0 5(83,33) 6(85,71) 6(100) 17(89,47)
Opdoda B - Group B
ZUVOMROG AOLOUGS ROUVEMMDY 2(100) 2(22,22) 6(46,15) 4(36,36) 14(40,00)
Total number of does 2(100) 1(50,00) 5(83,33) 4(100) 12(85,71)
OupadaI' - Group C
ZUVOMRAG AOLOUGS ROUVEMMDY 0 1(11,11) 0 1(9,09) 2(5,71)
Total number of does
35 Ondond novvéha ta 19 (54,29%) aviédpacav oty o- RESULTS

yoyi medrinong I1L, ta 14 (40,00%) dev magovoiaoay
™V avapuevouevn avtidoaon xaouta 2 (5,71%) dev mogov-
olaoay rapio avtidoaon. Avo rouvvéla (5,71%) elyov -
%06 xodUa 0LdOTOV ®ATA T HEEX EVARENS TN OQUOVIXNS
aywyng, 9 (25,72%) 0odard, 13 (37,14%) »néunivo nou to
vréhowta 11 (31,43%) ubdec. Ta 2 rovvéha (100%) e -
%00 xoouo awdoiov Edwoav ratdiinla Z-E, yweis Suwg
Vo EXOUV TNV AVOUEVEUEV avTidQaon otV aymyr] Ted-
ninong IQ zow dev ovumeQLMjpOnzay ot oToTLOTIRY €-
neEepyaoia tov amoteheoudtmy AGym Tov urot agLb-
wo¥ Ldwv. TTohharmhy} wobBulaxtoponEia exdnhmooay ta 6
(66,67%) amd ta 9 wovvéha ue odakd, ta 7 (53,85%) a-
76 100 13 pe nénnivo non ta 6 (54,55%) omd ta 11 pe wddeg
xowua Tov fAEVVOYGVOU Tou adoiov. Ao rovvéMa, Eva
ue QOOUAG ®aL €va ue LDIES YO TOV BAEVVOYGVOU TOV
adolov, Oev TaEOVOTOTAY ROUIO AVTIOQOON OTNY AyWYT]
mpdrinong IIQ. Zmv opudda A ratdiinha Z-E €dmoav ta
5 (83,33 %) novvéha pe 0odaAd, Ta 6 (85,71%) ue nérnivo
zrowta 11 (100%) pe 1ddeg xodua tov PAEVVOYSGVOU TOv aL-
dotov. Zmv oudda B, woatdrinha Z-E £dwoav To
1(50,00%) nouvéh ue 0odard, ta 5 (83,33%) ue nénrivo
rarta 4 (100%) pe undeg xowpa Touv PAEVVOYGVOoU Tou -
doiov. Agv TaQamEY ROV ONUAVTIRES dLOPOQES OTaL TTO-
00074, ueTaED Twv Lhmv TS (dLag opuddac.

Ztov stivara 2 gaivetan o pécog apbudc = SD tov o-
X0V ompUatimv Tov ratauetonOnxray og ®dde wodfxn,
%1aBig o 0 pécog aLBuds twv Q-Z-E mov oulhExnrav
ot ®d0e waymys xal Twv ®ardAnimv Z-E ovvolnrd, o-
VALOYQ LE TO XOMUA TOU aLdo{ov, OTa ROUVEMA TV OUd-

Does are divided in three groups according to their
response to the treatment for multiple ovulation: Group A,
the ones that responded (>10 CL), group B, the does that
did not show the expected response (<10 CL), and group
C, the ones that showed no response at all. Nineteen out of
thirty five does (54,29%) belong to group A, fourteen
animals to group B (40,00%) and two does (5,71%) to
group C. On the first day of hormonal treatment, 2 does
presented pale color of the mucosa of the vulva (5,71%), 9
rose (25,72%), 13 red (37,14%) and 11 (31,43%) purple
color of vulva (Table 1). The two animals with pale color of
the mucosa of the vulva produced Z-E appropriate for
further use but did not respond to the treatment for
multiple ovulation. Thus, they were not included in the
statistical analysis because of their small number. Multiple
ovulation has been recorded from 6 (66,67) out of 9 does
with rose, 7 (53,85%) out of 13 with red and 6 (54,55%) out
of 11 with purple color of vulva. Two does, one with rose
and the other one with pale color have shown no response
to the treatment. In group A, Z-E appropriate for further
use were obtained from 5 does with rose color (83,33%), 6
with red (85,71%) and 11 with purple color of the mucosa
of the vulva (100%). In group B, Z-E appropriate for
further used were obtained from 1 doe with rose (50,00%),
5 does with red (83,33%) and 4 with purple color of the
mucosa of the vulva (100%). There was no significant
difference among percentages of the same group.

The mean values + SD of corpora lutea recorded on
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Mivaxag 2. Méoeg Tpég (x = SD) oyodv copatimv xaw Q-Z-E avdloya pe 1o oo tov fAEVVOYGVoU Tou cudoiov, 0 ROUVEMA TmV

ouddwv A non B

Table 2. Mean values (x= SD) of corpora lutea and O-Z-E in relation to the color of the mucosa of vulva of rabbits in groups A and B

Xodpa prevvoyovov  Agtf.  Agwotepr) Qobixn  Aekd Qobiixn  Agrotepds Qayoyds  AegBog Qaymyds  Xuvohlxd - Total
Color of the mucosa  {oov Left ovary Right ovary Left oviduct Right oviduct Z-E
/QX - CL /QX -CL /Q-Z-E - O-Z-E /Q-Z-E - O-Z-E

n x*+SD x*+SD x*+SD x*+SD x*+SD
Opdada A - Group A
Podald — Rose 6 12,17+5,95 14,67+4,55 10,67+4,23 12,67+5,85 15,33+9,87
Kéunivo - Red 7 18,29+6,10 15,57+4,65 16,14+6,82 16,29+6,52 21,57+13,36
Ihdeg — Purple 6 20,33+10,15 17,50+10,37 12,37+3,97 12,17+4,71 18,17+8,95
Zvvoho —Total 19 17,00£7,94* 15,89+6,65* 13,37£5,51* 13,84+5,80* 18,53+10,77*
Opado B - Group B
Qy6 - Pale 2 45+0,71 5,00+1,41 9,00+4,24 4,5+0,71 13,50+3,54
Podald — Rose 3 5,00+5,00 3,33+2,89 3,67+3,67 3,33+2,89 2,33+4,04
Kénnivo —Red 6 6,00+3,35 7,33+2,34 4.83+0,75 6,83+3,06 7,67+5,72
Ihdeg — Purple 5 3,00+1,87 3,40+2,19 2,20+1,64 3,40+2,70 5,40+4,45
Zvoho - Total 16 4,69+3,11* 5,06+2,82* 431+3,11* 4,81+2,99* 6,69+5,49*

* Méoot oot oty ida oTiihn #d0e Taauétoou drapépouvy onuavard uetal tovg (P<0,05)

* Mean values in the same column differ signifficantly

dwv A nat B. Zvvolnd ovihéyxOnray 6,69+5,49 Z-E and
%rd0g novvéh. Aev mapaTnoNdnroy duagopés otg uoeg
TWWES, TO00 TV WYE®OV omuatimv, 600 %ol v Z-E mov
oVMEXONraY 0g OXEoN Ue TO XEDRA ToV cawdoiov ueTagu
TV Lomv ™ dog opddag. Lot00, VTNEYE ONUAVTLXY
duapood (P<0,05) uetakd tov opuddwv A now B o Sheg tig
UEOES TWEGS TTOV avarydpovToL OTov TTivaxra 2, aveEdomta
0716 TO YEDUE TOV PAEVVOYSVOU TOV cudoiov.

Ztov tivaxa 3 votoyedpoviol 0 CUVOMrGS apLBuds
%o 0L T0000Td TV Q-Z-E, T omroia. oulEyOnray og oyé-
oM Ue 10 WA CMUATLOL TTOU ROTOUETEN OOV OTLS w0 0N -
%EC, RAODE 1L 0 OVVOMRSS AELBUGE %Ol TO TTOCOOTA TWV
rnatdhMnhwv Z-E avdloyo e to xomua tov awdoiov, ota
rovvéha twv ouddmv A xal B. Zmv oudda A cuvolrd
ovMExOnrav 517 Q-Z-E (82,72 %), and ta omola ta 352
(68,09%) Z-E rjtov notdAnia. Ze 6,1 apoed 0To Yowua
Tov awdoiov, o ueyoaritepo (P<0,05) mooootd Q-Z-E ovh-
AéxOnre amd o ®OUVEMA UE RGUHIVO YODUC 0Ldolov
(96,20%) nan o mrpdtepo (P<0,05) and avtd pe 1hdeg
(66,08%). Ta t0000Td TV ®atdAnhov Z-E vvpaivoviay
and 66,52% €wg 72,67% won dev mogovatalay duapoeég
avAaloya 1e To Yemuo Tov Aevvoyévou tou ardoiov. At
™V oudda B culhéxBnuay cuvohxrd 148 (89,70%) Q-Z-E,
omtd ta omota ta 107 (72,30%) Z-E vjtov ratdhnha. Aev
opaTnENOnray dLapoés ota Tooootd twv Q-Z-E avd-
Aoy ue 1o Xomura Tov frevvoydvou tou awdoiov. Qotdoo,
10 ueyolitepo moooots (P <0,05) ratdniwv Z-E ovk-
AExOnxre amd ta ®ovvEMa ue Ldeg yodua awdoiov (84,38
%) %0 TO rEGTEQO OIt6 exeliva ue 0odars (33,30%).

YYZHTHXH
H moérinon IIQ, n dievépyeia T otov ®atdhnio

every ovary, O-Z-E and Z-E appropriate for further use
collected from every oviduct in relationship with the color
of the mucosa of the vulva are presented on table 2. In
group A, the mean value of Z-E appropriate for further use
collected from every doe was 18,53+10,77 while in group B
it was 6,69+5,49. There was no significant difference among
animals of the same group as far as the number of O-Z-E is
concerned in relation to the color of the mucosa of the
vulva. However, there was a significant difference between
group A and group B in the entire mean values presented
on table 2, independable of the color of the mucosa of the
vulva.

Total numbers and percentages of O-Z-E related to the
corpora lutea recorded on the ovaries and total numbers of
Z-E appropriate for further use related to the color of the
mucosa of the vulva in both groups are presented on table
3.In group A, 517 O-Z-E were collected (82,72%) and 352
(68,09%) were appropriate for further use. As far as the
color of vulva is concerned, the greater (P<0,05) percentage
of O-Z-E was collected from does with red color (96,20%)
and the smallest (P<0,05) from those with purple color of
the mucosa of the vulva (66,08%). The percentages of Z-E
ranged from 66,08% to 72,67% and did not differ
significantly in relation to the color of the mucosa of the
vulva. In group B 148 O-Z-E were collected (89,70%) out
of which 107 (72,30%) were appropriate for further use.
The differences recorded in the percentages of O-Z-E in
accordance to the color of the mucosa of the vulva were not
significant. However, the greatest percentage (P<0,05) of
Z-E appropriate for further use was collected from does
with purple (84,38%), and the smallest from those with rose
color of the mucosa of the vulva (33,30%).
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Mivaxag 3. Katavowj oxedv oopatimyv, Q-Z-E vow rordAMnlov Z-E, avdloya e vy avtidoaon twv mobnxdy oty aywmyn medxinong

TIQ %o 0 WU TOV PAEVVOYOVOU TOV cudoiov

Table 3. Distribution of corpus luteum, O-Z-E and appropriate Z-E, in relation to the reaction of ovaries in multiple ovulation

treatment and the color of the mucosa of vulva

Xoopa prevvoydvov ardoiov

Color of vulva
Qyo6 Podaro Koxxivo Twdeg Xvvoro
Pale Rose Red Purple Total
n (%) n (%) n (%) n (%) n (%)
A@Oudg rovveMav 2(5,7) 9(25,7) 13(37,2) 11(31,4) 35(100)
Number of does
Avtideoon 0odnxanv
Ovarian reaction
Opdda A - Group A
Qy0d copdrio 0 161 237 227 625
Corpora lutea
Q-Z-E 0 140 227 150 517
O-Z-E (86,96)" (96,20)" (66,08) (82,72)
Kotdhnho Z-E 0 92 151 109 352
aZ-E (65,71) (66,52) (72,67) (68,09)
Opada B - Group B
Qyod copdrio 28 25 80 32 165
Corpora lutea
Q-Z-E 27 21 72 28 148
0-Z-E (96,43) (84) (90) (87,5) (89,70)
Katainha Z-E 27 7 46 27 107
aZ-E (100) (33,30)" (63,39) (84,38) (72,30)

“Tlocootd otV (da 0eLd e dapooeTind ex0€T dragpépouy onuavird (P<0,05)

“*"Percentages on the same line with different superscripts differ significantly

XQGVO %aL 1) OVALOYY| TV epPodmv elvar o ®igLa oTddia
TAQAUYWYNS RATAAANAMY Y10t TTEQOUTE QM YELOLOWOVS Cuyw-
TV - gupeov (Z-E). H yoviudmra oto vovvél emtneed-
Cetow ot ToMoUg TAQAYOVTES, HETAED TV 0ol elval
zow 1 dentundmra (Bettaglini et al 1982), n wpoOuuio On-
hadn tov Onhurot va dextel v oyela. Khvirnd onueio ofi-
0TV Bemwpeltor 1o ovppoenuévo adoio, WHdOVS xomua-
T0G. QOTG00, T0. VYNASTEQX TTOCOOTA RVOPOQINS TOQATN-
0MBMra 08 ROVVEALXL, TV OTTOLMV O PAEVVOYGVOS TV YEL-
Mwv Tov awdoiov ratd Ty TZ glye #OUULVO XODUOL HOL TO.
YounAdtepa, otav eixe wyod M 1wdec (Theau —Clement
1991). Emiong, €xeL BoeBel 6L TO TOGOOTS avtioToLyiog
PAevvoydvou thdoug yoduatog xow vymhiis avaroyiag (%)
AEQUTLVOTIOMUEVDV ®uTTdEmV elvan xed (Yynhdving
%o ovv. 1996). H moovoio veQomvomotué vy ®uTtdomv
VITOIMAWVEL THY AHENON TMV OLOTEOYSV@YV OTO aipat. QoTé-
00, O&V VTTAQYOUY UVAPOQES YO TN OYE0M UETAED TOU 0w~
HOTog TV PAEVVOYGVOU TOU cldOTOU RO THG AVTOTIOXOLONS
TV 0oONROY 0TV aymyn tedrinong I1Q.

Ta mocootd TV ONAurdv ovveM®V, Ta 0Tole avVTE-
dpaoav oty aywyn medrinong Y, Twv xovvelwv mou
deV TOEOVOTAOAY TNV AVAUEVOUEVT] OVTIOQAON ROl EXET-
vov 1o dev exdiimoay rauia avtidpaon, Oe oyetiCovrar
UE TO XOWUa Tov PAVVOYSVoL Tov awdotov. Emtiong, ta a-

DISCUSSION

Induction of multiple ovulation, optimal timing of
artificial insemination and collection of embryos are the
main steps of production of embryos appropriate to be used
for further experimentations. In does, fertility is influenced
by several parameters. One of these is considered to be
receptivity (Battaglini 1982), the willingness of the doe to
accept mating. A clinical sign of estrous is thought to be the
purple color of the mucosa of the vulva. However, the
maximum pregnancy rates were recorded from does with
red, and the minimum from those with pale and purple
color of the mucosa of the vulva, by the time of artificial
insemination (Theau-Clement 1991). Furthermore, purple
color of the mucosa of the vulva is not accompanied with a
high percentage of superficial cells (%) on the vaginal
smears (Ypsilantis et al 1996). The presence of superficial
cells on the vaginal mucosa indicates an increase of estrogen
blood levels. Thus, the relationship between the color of the
mucosa of the vulva and the ovarian response to the
induction of multiple ovulation has not been so far
investigated.

The percentage of animals that responded to the
treatment, of those that did not show the expected response
and those that did not respond at all, did not range in
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VT{OTOLY O TTOCOOTA TV ROVVEMMDV 0TS T 0TToTe, OUAAE-
xOnrav Z-E ratdhnha yio tepoutéom yonowomoinon Ogv
Topovoiaoay dLapoEES avdloya pe To Yodua Tov PAev-
voyévou tov ardotov. Ov Theau-Clement & Roustan
(1991) avagépovv 6TL TO TOTOOTS RVOPOETIOS UETA OTTO
devépyela TZ, ywoic aywyn todrinong I1Q, dwagpépe a-
VALOYQL LE TO MU TOV BAEVVOYEVOU ToU adoiov. Eidi-
%GTEQA, TO 75% TV ROUVEMGV UE HORKLVO, TO 55% ne Qo-
dahd, 10 40% e 1ddec non 1o 35% ue Wy YEWUL TOU
BAevvoydvou tov adoiov rvogopovy (Theau-Clement &
Roustan 1991).

Zta vovvéha wov exdnimoay TIQ, o uéoog apLbude
TV YDV COUATIMV TOU RATOUETENONRAY Ot ®dOE mOo-
BMun, Tv Q-Z-E mtov ouAAEyOnrav amd »dbe waryawyd o
TV ®tdAMNADY Z-E tov ouvolud culExOnray de Oué-
PEQE AVALOYQ UE TO YEDUE TOU PAEVVOYGVOU TmV XELAEWV
ToU cLdolov ®aTd ™) HEQX EVAQENS TS OQUOVIXNG aymYNS.
Metd and yopviynon PMSG rauw hCG o pécog aplbudg €2-
Z-E mov oul€yBnre amd novvéha vitav oty mapotod €-
QEVVA TTEQITTOV (0L0¢ pe avTdv ov avagépouy ot Chrenek
et al. (1998), aAhG peyaliteog 0mtd auTéy TOU AVOPEQOUY
ot Maurer et al. (1968b). Evdeyouévme, n dapoed ot va
opetheTon 0to 6TL oL Maurer et al. (1968b) yoprynoav tig
TOQATAVD OQUOVES UE OLAPOQETIRG TYNUOL KoL OGOELS
(3x30 IU PMSG %ou 50 IU hCG v 5m nuéoa).

Svvolxrd 1000014 Q-Z-E avdloya e ta durd pog ov-
véheEav na dAlol eQevvnTEC, oL omoloL xopnynoav elte
PMSG »au hCG, eite FSH »ow LH (Maurer et al 1968a,
Schimdt et al 1992, Besenfelder et al 1993, Chrenek et al
1998). O Kauffman et al (1998) »au ov Carney & Foote
(1990), ou omoioL yopriynoav FSH og ovvdvaous ue hCG
11 LH tapoatonoov ehagpag valitepa aoteAéopata a-
7té avtd e apovoag €pevvac. H yonowwomoinon FSH
TEORUAEL peyoliten ratamdvnon Tov Ldov (6 wg 8 d6-
oelc pue peoodidomuo 12 wewv), amartel TeQLOCGTEQO
X0G6vo xou PEPata €xel ueyahitepo véotoc. Emmhéov, 1o
amoteAEopata Ogv VoL EPPOVAHS XOUATTEQA AItS AUTd TTOV
TOQATNOOTVVTOL UE TOL ATTAOTIOUEVXL OYUATOL, OTE VO, EV-
000EUVOUV TN ENOLWOTOINOY| TOVG.

To oupTeAoUOTO TOV TEORVITOVY AT TNV TTOLQoVoC
€0EVVA EIVAL: LXAVOTTOM TG TTOCOOTO ROVVEMMDV EUPAVT-
Covv MIQ petd amd xoeriynon PMSG o hCG naw to me-
OLOGGTEQO 0TS QT SIVOUV RATAMNACL YLOL TTEQOUTEQM YEL-
oLopots tuymtd - éupova. Exiong, onpovtrd peyahitego
71000076 Q-Z-E culhéyetal dtav 1 aymyn medrinong I1Q
Eentvdel Tv QA IOV TO XMW TOV PAEVVOYGVOU TOU ait-
dolov elvar wéxxvo. Erouévocg, to xodua tov fAevvoyo-
vou tov 0tdotov Ba utoovae va xeNoLuoTotnBel wg ev-
dentLnd onuelo Yo tov xatdAMho xoGvo €vapEng e o-
povirig aymynge 1 yua my emmhoyn tmv Lowv dotdv, tote
vo CUMEYETOL TO HeYahiTeo duvatd tocootd Q-Z-E uetd
arté wpduinon I1Q. a

relation to the color of the mucosa of the vulva.
Furthermore, the percentage of Z-E collected cannot be
related to the color of the mucosa of the vulva, in all three
groups. Theau-Clement & Roustan (1991) reported that
pregnancy rates, after artificial insemination, without an
induction of multiple ovulation, range when related to the
color of the mucosa of the vulva. The pregnancy rates were
in detail: 75% of does with red, 55% of those with rose, 40%
with purple and 35% of does with pale color of the mucosa
of the vulva by the time of artificial insemination were
pregnant (Theau-Clement & Roustan 1991).

In animals that responded to the treatment for multiple
ovulation, the mean number of corpora lutea on every
ovary, and of O-Z-E and Z-E appropriate for further use
did not range in relation to the color of the mucosa of the
vulva on the first day of hormonal treatment. The mean
values of O-Z-E collected after the PMSG and hCG
administration, in the present research did not differ from
those reported from Chrenek et al. (1998), but are higher
in comparison with those of Maurer et al. (1968b) who
administrated the same hormones on a different dosage
schedule.

Total percentages of O-Z-E similar to ours were also
obtained from other investigators, after administration of
PMSG and hCG or FSH and LH (Maurer et al 1968a,
Schimdt et al 1992, Besenfelder et al 1993, Chrenek et al
1998). Kauffman et al (1998) and Carney & Foote (1990)
who used FSH in combination with hCG or LH obtained
only slightly better results when compared to the present
study. The use of FSH is stressful for the animal (6-8 doses,
one dose every 12 hours), demands much more time and is
more expensive than PMSG. In addition to that, the results
of FSH are similar to those of simplified treatments.

Conclusions drown from the present study, are the
following: A satistying percentage of does responds to the
treatment with PMSG and hCG properly and most of these
animals provide us with Z-E appropriate for further use.
Furthermore, a significantly higher percentage of O-Z-E is
collected from animals with red color of the mucosa of the
vulva on the day of PMSG administration. These results
lead us to the conclusion that the color of the mucosa of the
vulva can be used as a marker for the selection of does for
multiple ovulation, in order to obtain the maximum possible
number of O-Z-E. ]
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