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QoOnkikn ka1 Qupeoe1dikn Spaocm-
V4 /4 4

p1émta npoPativev @uing Lacaune

owmv EA\dda katd m d1dpkeia vou ¢-

UG

I. Meveydrog*, X. Xad1d*, B. Aocénoudog*,
A. Kadoyidvvng*, E. Evdotpn*.

IMEPIAHWH.MeletiOnxke n woBnkikn ka1 n BupeoerSixni Spa-
owmpiétnta oe 10 npoPativeg tng pudiig Lacaune otnv Atuxi ka-
14w S1dpxeia evg £roug. O1 mpoPativeg Atav evorafhiopéveg, Sia-
tpépoviay pe 106pporo ortnpéoio Kal ATav AIOPOVWREVES and ToUg
Kp1oUg. Lxrondg tng pedéwng frav va kabopiolei n avanapaywyi-
ki nepioSog tng pulic Pdoer TV CUYKEVIpDOEWY NG IpOyEDTE-
pbévng efbopadiaiwv Serypdrwv aipatog. Iposdiopiomkay enfong
ka1 ta enfneda tng Bupolivng tou opoy. Enineba npoyeotepbvng
>1 ng/ml eni 8o ouveybpeveg efSopades Oew pbnkav evberkuxd
woBuraxioppnéiag ka1 wobnkikoy kikdou. Avo npofariveg ep-
@dvicav napapévov wypb cwpduo, o onoio nakivépépnoe o Pa-
014 dvorotpn nepiobo. H npdrn woBulaxioppnéia tng véag o1-
otpikiiq nep16dou napamprifnke oug 10 Auyodortou + 10 npépeg
ka1 n tehevtaia oug 23 Iavouapiou + 5 npépeg. H S1dpxeta tng a-
vanapaywyikig nep16dou (and v npdin éwg v tedevtaia wo-
Oudaxioppnéia) unodoyioOnke oe 158 + 8 npépeg. Lnpavuki ou-
oxéuon PpéOnke pera&y rou ypbvou eppdviong g tedevtaiag w-
oBulaxioppn§iag ka1 g Sidpketag g avanapaywyikig nepiédou
(Y=141,4 + 0,96X, 1’ = 0,71, P<0,01). O1 woBnxikoi xixro1 kard
n S1dpketa ng avanapaywyikig nepiéSou avirlav oe 9 £ 0,6 a-
vd npofativa. Mixpég avuypdoeig g npoyeotepdvng (<1ng/ml)
ané mBavég wypivonoiioeig wobulakiov f wxpd cwpdua Bpa-
yetag S1dpxerag (whig mapatnpAnkav oto édog g o1otpikig kat
10 péoo g Gvoiotpng nep16Sou (0,6 £ 0,2 avd npoPativa). And 1o
priva ZemrtépPpio éwg ka1 tov lavoudpio o1 mpoPariveg epgpdvicay
wolnkixi §pacmpiéra o€ mocootd 100%. H peyakitepn péon
pnviaia ouykévipwon npoyeotepbvng Ppénke o priva Oxtdfpio
ka1 n yapnAétepn toug piiveg Mdptio péxpr kat Iogvio. O Bupeo-
1611 abévag eppdvioe éviovn enoyiki Spactnpiéwnta. H peyadi-
1epn ouykévipwon napampridnke 1o Sevtepo Sekanevliipepo tou
AexepPpiou ka1 n pikpbiepn 1o mp@dTo 10U Auyototou. Xnpavukh
S1apopd mapatnpBnke (p<0,001) petay tng péong cuykévipw-
ong tng Oupo&ivng tou e§apnviaiou S1acuipatog nov peyakdver n
S1dpkeia e npépag ka1 exefvou nou pukpaiver (71,2 + 2 évavu 59,4
+3). Xupnepaiverar 6u o1 npoPativeg tng puiig Lacaune epgavi-
Couv peydin dvoiotpn nepioSo oe oyéon pie Tig eyxdpieg ehdnvikég

Epeuvvnuxkn
Original article

Ovarian and thyroid activity of the
Lacaune ewes breed during the year
in Greece

Menegatos ].*, Chadio S.*, Dosopoulos V.*,
Kalogiannis D.*, Xylouri E.*.

ABSTRACT. Ovarian and thyroid activity was studied in 10 ewes
of Lacuane breed during one year. Ewes were maintained separately
from rams and were fed. The aim of the study was to determine the
duration of the anestrus period. Blood samples were collected weekly
for the determination of progesterone levels. Thyroxine levels were
also determined. Progesterone concentrations > 1 ng/ml were
considered as indicative of ovulation, whereas levels between 0.5-
0.9 ng/ml as indicative of follicle luteinizations or short lived corpus
luteum. Two ewes showed persistent corpus luteum which regressed
in deep anestrus period. The first ovulation occurred on 18th August
+ 10 days. The duration of the breeding season (the interval from
the first to the last ovulation) was estimated to be 158 + 8 days and
the number of ovarian cycles during this period was 9.0 + 0.6 per
ewe. A significant correlation was observed between the time of the
last ovulation and the duration of the breeding season, (Y=141.4+
0.96X, r* = 0.71, P<0.01). Serum thyroxine levels in every fifteen
days samples fluctuate from 47 + 4 during the first half of August to
82 + 5 during the second half of December. Mean thyroxine levels
during the time of increasing daylength (23rd December to 22nd
June) were 71.2 + 2 ng/ml and during that of decreasing daylength
(23rd June to 22nd December) 59.4 + 3 ng/ml, (p<0.001). In
conclusion, this study showed that the ewes of the Lacaune breed
exhibit a long anestrous period compared to the indigenous Greek
breeds. Hormonal control of estrus is necessary for the out-of season
lambing. Finally, thyroid function shows a significant seasonality,
as has been demonstrated in all other breeds of sheep studied so far.

Key words: sheep, breeding season, Lacaune, persistent corpus
luteum.
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I. MENET'ATOZ, X. XAAIQ, B.AOXOITOYAOZ, A. KAAOTTANNHE, E. EYAOYPH

@uéc. H emdoyn npoPativdrv yia to yapaktnpioukd g npwipd-
nag efvat §okorn. O1 oppovikof yeipiopoi efivar anapaitntor yia
v npéxinon oketdv ektdg enoxfig. H Oupeoerbikn Spaotnpié-
wnta epgaviCer enoyikénta dnwg oe dAeg ug Purég npoPdrwv mou
éyouv pedetnOei.

Aé&eig eupetnpiaong: mpofativa, avamapaywyiki mepiodog,
Lacaune, mapapévov wypé owpduo.

EIZATI'QI'H

Ta o oto Twv ebrEATOV TEQLOYWV Elvar Lo EmoyL-
%d mohvoroternd (Goodman, 1988). To avamapaymyird
TOUG TEATLTTO YapaxrmEiletal arnd dvo dLapoeeTtrovg
ovBuoic. O évag elvat 0 OLOTEWAE ®URAOS, TTOV 1) OLdExrELd
Tov givon 16-17 nuépeg naw 0 GAOg elval 0 eTHOL0E ®UXAOG
™S WoBNHKNES dEAOTELSTITOS TTOL TTEQLAAUPAVEL TOUS OL-
otELroUg ®Urhove. To 0UVOLO TV WMOBNUIXMY XORAWY TTOV
seQLAaufdvovtat 0° évay eTHoLo ®UxAO aTtoTEAEL TV avaoL-
ToQaywywxi 1 owotown mteptodo (Asdell, 1946, Hafez,
1952, Williams et al., 1956, Robinson, 1959).

H €vop&n e avamaporymywrric teouddou epgpaviCeTot
Stav 1 SLAERELOL TS NUEQAS ALEYICEL VO, IHQOIVEL HOL TO TE-
Log g Gtav m dudorerd ™mg apyiCel va peyaraver. Extég
a6 ™ PoToTEEI000, 1) RANEOVOLRSTITO TS ®AOE PUAC
%o GAoL eEwyevelg modyovteg TalCovy onuavtiré GAo
om dudorela TS avamoaywywic teouddov (Hafez,
1952).

Tehevtaio pogOnre 6tL 0 BuEeoeldric adévac eupavi-
CeL emoy L] 000oTELGTNTA RO EIVOL OTTAQOLTNTOC YLaL TNV
€vaEn e AvoLoTtong TeELEd0V, apob oL Bupeoedirnéc op-
uéveg avEdvouy v evouctnoia g aeviTirtg Tohivogo-
ung eUBIONE TV 0LOTEOYSVM™Y oTov LToBdiauo (Webster
etal., 1991b).

Av nou ) oyt eEaopalilel T YEVVNOT TmV 0Q-
VIOV 0TV TTLO RATAAAAN yia TV e fBioot] Toug oy
(Lincoln and Short, 1980), mapapével meQLooLotindg mo-
QAYOVTOGS YLOL TNV EVIOTIXOTTONON TS TTOLQOYMYYIC.

H otyypovn »tvoteogio atotel TQoyQoUUATIOUE VY
AVOTTALQAY WYY KOL 1) TQOYQOUUOTIOUEVT) OVATAQAY WY
TTMON YVAON TS AVOTTOQAYmY RIS TTEQLOO0V THE ®dOE u-
Mg, 1oTe v eaEpocBel To ®oTdAnAo ovotua drayei-
owome. Etvou emtlong evpéme yvmotd 6L oL TmLIoL TORETOT
€X0oVV OC ATOTELeOUOL UEYUATTEQN YaharTLrY TTEQT0d0 RO
ouwviiBwg ueyaliteon yohaxtomagaywyn (Arootoldmov-
Aog naw ouv., 1994).

Znomdg TS Taovoag eQYaolog eival va xaboploeL v
avamaaywyw tepiodo mg guirig Lacaune. H guiy avmi
€xeL ELOOYOEL TOO ETAV OTN XWDOOL OC, XALOOXTNOICETAL (Tt
VMY yohartomaoymyn ®ow eivol vatdAAnin Yo evea-
TR EXTQOQN].

YAIKA KAI MEGOAOI
XonowomomOnxav 10 tpoParives meg gpuiric Lacaune

INTRODUCTION

It is well known that sheep are seasonally polyestrus
(Goodman, 1988). In the female sheep, the patterns of
reproductive function are dominated by two distinct
rhythms. The first one is the estrus cycle, with a duration of
16-17 days and the second one is the annual cycle of ovarian
activity, which is superimposed on the normal estrus cycle.
The number of estrus cycles, within an annual cycle,
determines the duration of the breeding period (Asdell,
1946, Hafez, 1952, Williams et al., 1956, Robinson, 1959).
Seasonality is governed by photoperiodicity with estrus
activity, starting during a period of decreasing daylength. In
temperate zone latitudes most breeds of sheep are
anovulatory during spring and summer (anestrous period).

Photoperiod, genotype as well as environmental factors
influence the duration of the breeding season (Hafez, 1952).
Recently, a role of the thyroid gland in the regulation of
reproductive seasonality has been implicated. In particular,
studies in sheep showed that thyroid hormones are required
for the seasonal termination of estrus cyclicity and the
induction of anestrous period. Thyroid hormones must be
present for the seasonal increase in hypothalamic
responsiveness to estradiol negative feedback, which causes
the transition to anestrus (Webster et al., 1991b).

However, although seasonality ensures that lambs are
born at the most appropriate time of the year, in terms of
climate and food availability, on the other hand, it imposes a
major restriction to intensifying lamb production.

Modern animal breeding relies on a realistic
management of reproduction and methods of controlled
breeding are available in order to achieve greater repro-
ductive efficiency (Apostolopoulos et al., 1994).
Development of more intensive lamb production systems
involves the application of controlled breeding programs.
The duration of the breeding season, which differs among
breeds, is one of the most important factors of determining
the success of controlled reproduction.

Therefore, the aim of the present study was to
determine the duration of the breeding season, as well as to
investigate the hormonal profile, in terms of progesterone
and thyroxin levels of the Lacaune breed, in an attempt to
improve its productivity.

MATERIALS AND METHODS

Ten ewes of the Lacaune breed were used. All ewes had
given birth at least once before. The study, which lasted one
year, took place in the region of Attiki, Greece, (37° 59 N).
Ewes were maintained separately from rams and were fed
with cereal straw and concentrates.

Blood samples were collected weekly from December
to November and after centrifugation, serum samples were
kept at —40°C until analyzed for progesterone and thyroxine
levels.

Serum progesterone concentrations were measured by
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0L 0TtoleC el YEVVIOEL TOUADLOTOV W pod. O melpa-
pnotopds €ywve ong eyrataotdoels g Etawpelog
EYPQITOIMHN omv Atux (37° 59 N). Ov tpoPartiveg
drafrovoay yweLotd arté tovg xorotc. H diatpogr] tovg n-
AV LOGEEOTY (AYVEO dNUNTOLARMY KO CUUTURVOUEVES
TROPEC) nau Pfolorovrav oe doLot BpemTivy ratdotaon.
Ou apoMpieg Adupavay ywoo vdde ePdoudda yio did-
omua evig €tovg. Ta delyparta aluatog ouAhéyoviay o€
SORLUAOTIROUS COAVES RO UETE T PUYOREVTQNON OL O-
ool dromEnBnray otouvg —40° C péyoL v NUEEO TOV TTROO-
ALoELOPOY T™E TROYEOTEQEGVNS ®aL TS BuEOEIvNC.

O 1R00ILOQLOUGE TN TEOYEOTEQGVIE TOV 0QOV EYLVE
ue padroavoooroyixy péBodo (RIA) mov avasttiyOnue
OTO €QYOOTHOLO UETA 0Ttd exyUhLom Tov delypartog pe eEd-
vio. To aviiowua o yonowomoOnxre Ntav 0pog ®ouve-
MOV avoooTOUEVOU EvavtL ¢ TEoyeoTeEovng 11-B-
hemisuccinate- BSA (SIGMA). H dwaotavomugvny avri-
dpaom (cross-reaction) voroyiomxe 100% yio v mo-
veoTeQdVN, 67% yio Ty 11-B-vdeoEumpoyeotepdvn, 1,6%
Yo TV TEEYVEVOLGYN »ow 1% Y10 Tal utGAouTo. 0TEQOELSY].
H gvauobnoia mg nedsédov mpoodiopiotre ot 0,15 ng/ml
%O O CUVTELEOTI|C TAQUAAAKTIXGTNTOC UETAED %Al EVIOS
™ duag dradiraoiag vitav 12% »ow 7% aviiotouya.

O oodropropde g BueoEivng (olxng) Eywve pe pa-
droavoooroyxn uéBodo (RIA) mg etaupeiog IZOTOP. H
uéBodog mapovadler evawodnoio 1,9 ng/ml. O ovvrehe-
otig aolhantrdtnrog oy 3,5% evidg naw 5,2% peta-
EV TV TQOGOL0QLOUMY.

Ta petewmpoloyurd dedousva eMjpnoav amd v
Elnvixn Metemporoywn Yanpeoio (E.M.Y.)

H otatiotnn avalvon €ywve pe ) x1on Tov xottoi-
0U t %ol T ®OLTHELo t xatd Levyn. Ou ovoyetioelc €yivay
ue v eElowon mahvdodunong. Ta arote\éoparta ava-
pépovtal wg PEo Ty = TUITKG oAl

AIIOTEAEXMATA

H avdivon tov amote e oudtmy PaoloTnre OTo TaQo-
RATM VO ROUTHQLOL ZUYRERQUUEVQ, ETT{TTEON TROYEDTEQS-
g 0000 = 1,0 ng/ml el dvo ouveydueves efdopddes Oe-
mEnOnray evdewmtind mobuviariopenEiog xol wodnxirov
»nOxhov (Cognie et al., 1978, Robinson et al., 1987) nauw &-
wimedo petaky 0,5 — 0,9 ng/ml (evdg delyparos) OeworOn-
%AV GTL TTQOEQPYOVTOV OO WYOLVOTTOOELE woBVAORIMV 1]
Y4 omudtia urerg didoretag Corg. ZTovg VToAOYL-
opovg dev mepLeMpOnoav dvo meofatives emeld eugd-
vioav ToQAUEVOY w6 omudtio. H tehevtaio wobula-
rnopen&ia €ywe otg 23 Iavovagiov + 5nuépec. H mpdm
wofuhartoponEic mg véag olotourng meQLddou €yive oTig
18 Avyovortov = 10 nuépec. Zmv ewodva 1 mapovordlo-
vTaL oL eFOOUAdLOlES CUYREVTQMOELS TNE TTOOYEOTEQOVNG
v ®G0g To nord T dLdErELH TOV TELQARATOS %Ol OTHY
ewdva 2 mopovordletan 1 efdopadiaio voTovour] Twv ov-
YREVTOMOEWV NG TTOYEOTEQGVNE GAwV Twv LAV YLt GAn
™ dudorela Tov melpduartoc. H didoxera g avamaooym-
g eQLodov (amd Ty R wobulariopenEia mg ™y

a method developed in our laboratory, after hexane
extraction. The antiserum used was raised in rabbits after
immunization against progesterone 11-f-hemisuccinate
BSA (Sigma). Cross-reaction was 100% for progesterone,
67% for 11-B-hydroxyprogesterone, 1.6% for pregnenolone
and 1% for other steroids. The sensitivity of the assay was
0.15 ng/ml and the intra- and inner assay coefficients of
variation were12% and 7%, respectively.

Thyroxine concentrations were measured using
commercially available RIA kits (IZOTOP). The assay
sensitivity was 2.6 ng/ml and the intra- and inner-assay
coefficients of variations were 3.6% and 2.65%, respectively.

RESULTS

Data analysis was based on the following two criteria:
Progesterone levels =1.0 ng/ml were considered as
indicative of ovulation (Cognie et al., 1978, Robinson et al.,
1987), whereas levels between 0.5-0.9 ng/ml as indicative of
follicle luteinizations. Last ovulation occurred on 23rd
January = 5 days (mean * S.E.M). The first ovulation of
the next breeding season occurred on 18th August + 10
days (mean * S.E.M). Figure 1 shows the progesterone
concentration for each ewe during the whole experimental
period. Figure 2 shows the weekly distribution of
progesterone concentrations of ewes during the whole
experimental period. The duration of the breeding season
(the interval from the first to last ovulation) was estimated to
be 158 = 8 days (mean + S.E.M) and the number of ovarian
cycles during this period was 9.0 + 0.6 per ewe.

Mean number of cycles (color area) and number of
follicle luteinizations (black area) of ewes per month is
shown in Figure 3 and the monthly percentage of ewes
showing ovarian cycles is presented in Figure 4. Figure 5
presents the mean monthly concentration of progesterone
during the experiment. The highest concentration was
detected in October, which did not differ from those
observed in November and December. The lowest values
were observed in April, May, June and July. No difference
was detected between the previous and those observed in
February and March.

No correlation was found between the time of first
ovulation and the duration of the breeding season.
However, a significant correlation was observed between
the time of the last ovulation and the duration of the
breeding season (Y=141.4 + 0.96 X, 1* + 0.71, p<0.01),
which shows that for every one-day delay in the occurrence
of the last ovulation, the breeding season lasts 0.96 days
longer.

Two ewes (No 051 and No 458) were excluded from the
analysis of the results because, according to the
progesterone profiles, the first one showed a persistent
corpus luteum from 23rd December to 8th May and the
second one from 1st December to 3d April. The latter
showed again persistent corpus luteum from 19th
September to 9th November (Figure 6).
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Figure 1. Progesterone profiles of ewes during the experimental period.
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KATANOMH ZYTKENTPQIEQN NPOrEZTEPONHE (DISTRIBUTION OF PROGESTERONE

CONCENTRATIONS).
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Figure 2. The distribution of weekly serum progesterone concentrations of the ewes.

tehevtala) vrohoylomxre oe 158 = 8 nuépeg vat o aLB-
UGS TV WOONHIRDV ®UXAMVY %aTd T1 OLAQUELD TS AVATTOL-
paymywic mteLddov oe 9 + 0,6 avd mpofativa. yowvo-
momoelg woBuhaximv eppdvioay TEGoEQLS Ao TIC OYTHD
TEOPATIVES 0TO TELOG TS OLOTOLKY|E TTEQLGdOU RO OT1 Pat-
Bud dvoloton mepiodo (0,6 = 0,2 avd mpofativa.

Zmv ewdéva 3 paivovion oL wodnxxol xirhot (UEon TL-
u avd pofativa avd wiva) ®abmg row oL Tlavee wyoL-
vomowjoels (enimeda mpoyeotedvne <1,0 ng/ml), evd
oV erdva 4 10 TOo0OTA TV TEORATLVAV YLol A0 pnva
ue enimeda mEOYEOTEQOVNS neyahitepa tov 1,0 ng/ml. H
REom unviaio ovyrEVIQMON TG TEOYECTEQOVNG TALOOV-
owdleton omyv ewdva 5. H peyaliteon PoéOnue 1o wijva
OxtdfoLo yweis va duapépeL amd exeives tov Noegpufpliov
nan Agxepfolov. O younhdtepeg Tapaterdnroy xotd
10 ddotua ot 10 Mdgto uéxot tov Iovho wow dev dié-
pepav oo exeivn Tov PePovapiov.

Agv eppavioTre OUOYKETLON UETAED TOV XOGVOU EUE-
VIONG TG TR ™S wobBvAaxLoeenElag now T didprelag g
AVATTOLEOY WY LXTS TEQLODOU, OMAG ONUAVTLXY] CVOYETLON
Boétnxe netaEv Tov ¥EGVOU eppdviong Tg Televtaliog m-
0BUVAORLOQENETOG HOL TG OLAQKRELOS TS OVOTTALOOY (WY LRNG
mepdov (Y=141,4 + 0,96X, r* = 0,71, P<0,01), modyna
7OV ONUalveL OTL Lo A€ NUEQX TTOV TAQATEIVETOL 1) TE-
Aevtaia woBuhantogen§ia n avamagoywywy teplodog
mooteivetol vatd 0,96 nuépes.

Avo poPartiveg, oL No 051 xaw No 458, epgpdvioay mo-

The mean monthly ambient temperature and the mean
monthly natural daylength in relation to the breeding
season are shown in Figure 7.

Serum thyroxine levels in every fifteen days samples
fluctuate from 47 + 4 during the first half of August to 82 +
5 during the second half of December . Mean thyroxine
levels between the time of increasing daylength (23rd
December to 22nd June) and during the time of decreasing
daylength (23rd June to 22nd December) were statistically
significant (71.2 = 2 ng/ml and 59.4 = 3 ng/ml, respectively,
(p<0.001).

DISCUSSION

In the present study, the first ovulation occurred on 18th
August + 6 days and the last on 23rd January + 5 days. This
breed shows a considerable delay in the beginning of the
breeding season, which in other Greek indigenous breeds
occurs earlier. In particular, in the Karagouniko breed in
Karditsa the first ovulation occurred on 8th August + 7 days
(Menegatos et al., 1995b), whereas the same breed in
Thessalonici showed the 50% of estruses on the 4th August
(Vosniakou, 1983). Ewes of the Greek mountain Epirus
breed showed the first ovulation on 7th June + 5 days
(Menegatos et al., 1995a). In France, the Lacaune ewes
lambed mainly (>15%) in December and January (data
from ITOVIC- French Assoc. of Lacaune breeders).
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APIOMOZ QOGHKIKQN KYKAQN ANA NMPOBATINA ANA MHNA (NUMBER OF OVARIAN CYCLES PER EWE PER
MONTH).

--8008 5

AEK IAN OEB MAP ANpP MAI I0YN I0YA AYT ZEN OKT NOE

DEC JAN FEB MAR APR MAY JUN JuL AUG SEP ocT NOV
MHNEZ (MONTHS).

Ewova 3. Ot wobnxixoi xixdor (yyomues otijAes) xat ot wyowomojoeis wobviaxivy (uavees otiies) twv mpofatvav (Méon unviaia
T avd wooPativa,).
Figure 3. Number of ovarian cycles (color columns) and probable follicle luteinisation (black columns) per ewe per month.

MOZOITA NPOBATINQN ME QOOHKIKOYZ KYKAOYE (PERCENTAGE OF EWES WITH OVARIAN CYCLE).
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AEK IAN OEB MAP Anp MAI IOYN 10YA AYT ZEN OKT NOE
DEC JAN FEB MAR APR MAY JUN JuL AUG SEP ocT NOV

MHNEZ (MONTHS).

Ewova 4. [looootd moofatvay e ovyxevioioeis ToyeoteQovs evOeixTixés wobvlaxiooonias (€yyowues otijles) xat evoeixTinés w-
xowomojoewy wobviaxiov (Lavoes OTHAES).
Figure 4. Percentage of ewes with ovarian cycle (color columns) and probable follicle luteinisation (black columns) per month.
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EMEEZH MHNIAIA ZYTKENTPQEIH NPOrELTEPONHE (MEAN MONTHLY PROGESTERONE CONCENTRATIONS)
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Ewova 5. H uéon unviaio ovyxvtowon tne meoyeateoovns xal’ 6An tn dtdoxeia Tov meloduatos.
Figure 5. Mean monthly serum progesterone concentrations throughout the experimental period.
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Ewova 6. Ta dayoduuata tng meoyeate0dvns Tov 0o twv mpofatvdy No 051 xat No 458 mov eugpdvioay magauévov wxod owudto.
Figure 6. The profiles of serum progesterone concentrations of the ewes No 051 and 458 with persistent corpus luteum.

QUUEVOV Y6 OOUATLO, 1) TEMOT oo Ti¢ 23 Aexeufoiov
uéyol g 8 Maiov »aw 1 devtepn amd v 1n Aexeupoiov
uéyotr g 3 Ampihiov. H dettepn emaveugpdvioe mopaus-
vov w6 antd tig 19 Zemrepufolov uéyol g 9 Noeufolov,
emdva 6. Zmv erdva 7 maovodletol 1 dudorela g M-
ué€oag xat 1 ué€on Bepuorpacio oe oYEON PE TNV AVOTTOL-
aymywri TeQiodo.

Ta emimeda g BueoEivig Tov 00T (edva 8) ota avd

It is well known that although the beginning of the
breeding period is influenced by environmental conditions,
it remains a genetically determined characteristic (Wheeler
and Land, 1977).

Last ovulation took place on 23rd January * 5 days. In
ewes of the Greek mountain Epirus breed and the
Karagouniko breed in their place of origin, this occurred on
13th January * 7 days and on 15th February * 5 days,
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Ewova 7. H didoxeta s nuéoags, n uéon unviaio Osouoxoacia xat 5 SLAQXELR THE AVATTAQAYWYIXIS TEQLOOOV.
Figure 7. The duration of daylength, the mean monthly ambient temperature and the breeding season.

denamevinueo delypata xupudvonrav and 47 = 4 ng/ml
10 TEMTO denamevOueo Tov Avyototov uéyolL 82 = 5
ng/ml 1o devtepo Tov Aexepfpiov. O nécog 6p0g Tov £Tovg
frav 65,3 = 2 ng/ml. Ztatotrd onuovtry] diagod mo-
patnonOnxre uetay T nEong ouyrEviomong g Buo&i-
VNG YL To OLdoTnua Tov 1) dLAQRELL TS NUEQAS UEYOAD-
vel (22 Agxrepfoiov — 22 Touviov) xot oS Tov avtioToL-
XOU OLaoTRUATOS 7OV 1) didorerd Tg wrpaivel (71,2 £ 2
ng/ml wouw 59,4 = 3 ng/ml, avtiotovya, p<0.001).

LYZHTHXH

H mpdym woBvhaxioponsia tav meofativay €yive otig
18 Avyovotov * 6 NuéEeg o eppaviter onuavtiny xadu-
OTEQNON 08 OYEON UE TIS EYYDOLES PUAES TTOV EXOUV UEAE-
™0el. Zuynerouéva, oty Kapoyrotviun gui, oty Kao-
dltoa, N aviiotoryn nuegounvia fitav 8 Avyovotov * 71-
uéopeg (Meveydrog row ouv., 1995b), eved otn @ecoahoviny
1 O UM eupdvioe to 50% Twv oloTewY oTIS 4 Avyou-
otov (Boovidxrou, 1983). ‘Ocov agopd mv Ogewvn Uiy tg
Hrtelpov oe melpapa wov €ywve ota Iodvviva fogfnre st
AT woBularoeonEla (vaTd TV EvaEn TE avamaa-
yoywmnic teeddov) €ywve ot 7 Tovviov = Smuépeg (Meve-
YATOC o ovv., 1995a), yeyovde o emPefoudver v mom-
woTTo ALTg TS PUAY|C. Palvetar 6t 1 EvaEn g ava-
TOQAYWYWHS TEQLGOOV, av ®ow ETTNEEATETOL QTS TLG HAL-
potohoyréc ouvinres ndbe €toug, elvan yevetnd naboot-
ouévn (Wheeler and Land, 1977). H tehevtaia mobuha-

respectively (Menegatos et al., 1995a,b). However, in the
latter breed in Thessalonici the breeding season lasted until
21st April (Vosniakou, 1983). This difference may be due
to milder environmental conditions in Thessalonica or/and
to ram influence during the daily estrus checking. Moreover,
it has been showed that poor feeding had as result the early
incidence of anestrous period (Bizelis et al., 1990). The
duration of the breeding season for the Lacaune breed was
shorter (158 + 8 days) than that found for the Epirus breed
(219 = 11 days) and the Karagouniko breed (190 * 9)
(Menegatos et al., 1995a, Menegatos et al., 1995b).

A considerable difference for the number of ovarian
cycles (9 = 0.6 per ewe) was observed between the breed of
this study and the other studied Greek breeds. In particular,
Greek mountain Epirus breed showed 12.2 + 0.5 cycles per
ewe and the Karagouniko breed 11.5 + 0.4 ovarian cycles
(Menegatos et al., 1995a, Menegatos et al., 1995b).

The number of follicle luteinizations or (short lived
corpora lutea) were also lower for the Lacaune breed
compared to Greek mountain Epirus and Karagouniko
breed (2.3 = 0.3 and 3.1 0.3, respectively).

The observed luteinizations took place towards the end
of the breeding season and in the middle of the anestrous
period. As far as the other breeds are concerned, similar
luteinizations were detected both at the beginning and at
the end of the breeding period for the Epirus breed and at
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OYPOZINH MPOBATINQN ®YAHZ LACAUNE (THYROXINE OF LACAUNE EWES).
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Ewova 8. Ta enimeda tng Bvoo&ivs twv moofativdy xatd Ty didpxeia Tov €Tovs.

Figure 8. Ewes’ thyroxine levels during the year.

©0eNnEla eppaviomre otg 23 Iavovapiov + 5 nuépec.
Zug eMNVIKES QUAES TTov €xovv uehetnOel, M TeElevTaia w-
ofulaxiopon&la eppaviomre yio v Ogewn e Hrelpov
otig 13 Iavovapiov = 7nuépeg, eva oty Kagayrovvirn
UM otig 15 Pefoovapiov + S nuépeg (Meveydrog ron
owv., 1995b). 2w Oeooarovixn 1 Boovidrov (1983) Bori-
%e OtLm oLotewry tepiodog g Kaparyroivirng Quirs eixe
duapreta uéyor mv 21n Ampihiov. IIBavév n duagpoed av-
™ oy (0L UAY| va oetheTan oTIg ®oAUTEQES TTEQLBOANO-
vurég ouvOTreS ™G TEQLOYNC TS Oeooahovinng oo &-
netveg g Kapditoog 1 og ndmora emtidoaom xoLov, agoi
omv ggyaoio vt peletiOnxay xou oL ototoot. “Exel emi-
ong ey Bel 6L 1 eEMMITNG SLaTEO QY| ETLTAXUIVEL ®UQIWS TV €-
vaEN ™S dvoloteng tepuddou (Bizelis et al., 1990).

H dudorera ts owotouuris tepiodov yua tig mopativeg
™g mopovoag epyaoiag (158 = 8 nuépeg) vohelmeTan on-
uovtird o€ oxgéon ne g eEAAVIRES QUAES, ol M pev
Opewi mg Hrelpov mapovoiooe dudorewa 219 + 11 wan
n Kagayrotviun 190 = 9 nuéoec ( Meveydrtog »ou
ouv.,1995a, Meveydtog naw ovv., 1995b).

O 0pL0USg TV WoINUIXDY RORAWYV, GTTME TEOGILOQT-
omxre oy apovoa epyacio (9 £ 0,6 avd mpofativa) el-
VoL TOAD PLrQGTEQOC EXEIVOU TMV EAMVIXGV QUADV. Zu-

the beginning of the breeding, as well as during the
anestrous period, for the Karagouniko breed. ( Menegatos
et al., 1995b, Peclaris, 1991). All ewes exhibited high
progesterone levels, indicative of ovulation from September
to January. In the present study, the highest progesterone
concentration was detected in October. In previous studies
with Greek breeds, it has been reported that for the
mountain Epirus breed the highest value occurred in
January and for the Karagouniko breed in November
(Menegatos et al., 1995a, Menegatos et al., 1995b). The
lowest progesterone levels were observed during the time
from April to July, whereas for the Epirus breed this was
observed in May and for the Karagouniko in June.

In the present study, no significant correlation was
detected between the time of first ovulation and the
duration of the breeding season, which makes difficult the
possibility of selecting ewes for precocity. On the contrary, a
positive correlation was observed for the other Greek
indigenous breeds studied so far, the Greek mountain
Epirus breed, the Karagouniko and the Serrai breeds
(Vosniakou, 1983, Menegatos et al., 1995a, Menegatos et
al., 1995b).

However, a positive correlation was found between the
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yrexouéva, N Opewri mg Hrelpov magovoudler 12,2 =
0,5 nawn Kapayrotvirn 11.5 = 0.4 woBnxrixoig nwixiovg
ava tpofartiva. (Meveydtog rat ovv.,1995a, Meveydrtog
%o ouv., 1995b). Entiong, ov oyoivomowoels wofulaxinv
(0,6 = 0,2) Rrav onuavtred AyoteQes am’ auTég Twv 0o
eEMVIRAY QUADY, 2,3 = 0,3 naw 3,1 = 0,3 yuo v Oewvy
g Hrtetpov xaw v Kapayroiviun, avtiotouyo. O oyot-
VOTIOWOELS QUTEC OVVEPNOOV 0TO TEAOC TG OLOTOLXYS RO
0710 PEOO NG dvoloteng tepLddov. Ztv Opewvy g Hrel-
QOV EUQPAVIOTNRAV OTO AXEA TS OLOTOLRNE RAL TNV dvoL-
oten, evd otv Kapayrotvirn oty aoyy] ™g oloTtournig
%o 0TV dvoLoten mtepiodo (Meveydtog xal ovv.,1995a,
Meveydrog xau ovv., 1995b, Peclaris, 1991). ‘Okeg ou mto-
Botivec Tov melpduartog elyay emnineda TEOYEOTEQOVNG EV-
dewnrnd woBviaxrloENElag amd to ujva ZemtépupfoLo pé-
xou xou to ufva lavovdpro. H peyahitepn ouyrévipmon
TEOYECTEQGVNC eUavioTxre T0 wjva OrtaPoLo xat dg
OL€pepe amd exeives Twv unvav Noegupotov, Aexeupoliov
®aL oL xounAdtepeg amté Mdoto uéyot Iotvio. Z guiig
Opewn g Hrelpov m peyaitteon eugpaviomue to uijva
Tavovduo xa de ditépepe amd exelvn Tov Zemrepfpiov, &-
vy 1) xaunhSteon to uiva Mdwo. Zmv Kaayrotviun guii
1N ueyahvteon ovyrEévipmon epgpaviotnxre to unva Nogu-
Boto ra de diépepe and exeivy Tov AgneuPoiov ran -
%p0teEN 10 Wiva Iovvio (Meveydrog rat ovv.,1995a, Me-
VEYATOS AL OVv., 1995b).

ZToV ToEEVTA TELRAUATLOUS 08V TaQovoLdodn e on-
HOVTLRY OUOYETLON UETAED TOV YOGVOU EPPAVIONG TS TTOM-
™s woBuhantoeEnEiag Twv TEORATVAY Kot TS dLdOHEL-
0g THE OVOTTaRAYYNS TTeELddov. To yeyovdg autd xabi-
014 d0oroln TV emAoYY TEDLOV Cdwv. AvtiBeta, oTig
eyxwoLeg puiéc, Opewv g Hrelpov, Kapayroiviun xo
Zepowv Pognxre dtL vdeyet Bt ovoyxétion (Boovid-
%nov, 1983, Meveydrtog rot ouv., 1995a, Meveydrog nan
ouv., 1995b). Bpébnue Sumg St vmdoyet Betiny] ovoyénon
HETAED Tov XGVOU eupdviong TS Tehevtaliag woula-
%©000NElag (0oBNroU ®UXAOV) %ot TN dLAEXRELOS TS O
VOTTOQAYOYLRTC TEQLODOV, YEYOVAS UE OUAVTIRY TTQOXTL-
%1} onuaoio agpot Oa urootoay va emttheyotv Lda tmv o-
molmv N avamopaymywrt tepiodog Ba tehelwve apydteQa.

AY0 TTROPATIVES EUPAVIOAY TTAQAUEVOV WY CmUd-
Lo, N TEMTN artd TIg 23 Aexeufoiov uéyol tig 8 Maiov »at
n devteon amd v 1n Aexeupoiov péxor tic 3 Ampuhiov. H
delteQn emaveupavioe TOQAUEVOV wyd amd Tig 19 Xe-
sreppotov puéxot g 9 Nogufolov. AEwoonueiwto elval 6-
T ®otd ™ Pabid dvoroten meiodo Ta Taapévovta wyed
cwpdtia taivdpdunoay. IBavEey 1 pelwon twv emuté-
OV MYEVOTESPMV OQUOVAY KUOIMS TS MYOLVOTTOWTRNG
oouévng (LH) »atd mv dvoloton mtepiodo 1 mbavij evi-
oyvon mg dpdong e eootayhavdivig F2a va tailel o6-
Ao 0TIV TTOMVIQOUN O TOV MYV COUATIMV.

‘Ooov agopd ta enimeda g BupoEivng Tov 00T ota-
TLOTRA ONUOVTLRY] OL0POQA TTOEATNET BN ®E UETAED TV OU-
YREVIQWOEWV TS BUEOEIVNS YLt To ddoTua ®atd To o-
moto M dudorera g NuEag ueyardvel (23n Aexeupotov
- 220 Iouviov) xow ToU SOTHUATOS TTOU 1) OLAQUELDL THG UL~

last ovulation and the duration of the breeding season, a
finding that from a practical point of view may be of
significance in selecting ewes with an extended breeding
season.

Two ewes, No 051 and No 458 showed persistent corpus
luteum, the first from 23 rd December until 8th May and the
second one from 1st December until 3rd April. These
persistent corpora lutea regressed during the deep anestrus,
possibly due to incomplete luteotrophic hormones secretion
or to an increased prostaglandin F2a action.

The ewe No 458 showed again persistent corpus luteum
from 19th September until 9th November.

Thyroxine levels fluctuated from 47 + 4 ng/ml during
the first fifteen days of August to 82 = 5 ng/ml during the
second half of December. The annual mean value was 65.3
+ 2 ng/ml. Concerning the indigenous breeds, this value was
found to be 60.8 + 1 ng/ml for the mountain Epirus and 65.4
+ 0.9 for the Karagouniko breed. During the period of
increasing day length ( 23rd December to 22nd June) the
mean thyroxin concentration was 71.2 =2 ng/ml and for the
period of decreasing daylength (23rd June to 22nd
December) was 59.4 + 3 ng/ml. These results are in good
agreement with those of others, which showed that thyroid
function is influenced by the season. (Lincoln et al., 1980,
Almeida and Lincoln, 1982, Moenter et al.,, 1991,
Menegatos et al., 1994). Thyroid hormones along with other
hypothalamopituitary hormones, thyreotrophin, gonado-
trophins, prolactin and melanocorticotrophin, which control
food consumption, growth and metabolism, play a role in
the induction of the anestrous period (Webster et al., 1991a,
Webster et al., 1991b, Dahl et al., 1994, Dahl et al., 1995,
Thrun et al., 1997). It has been clearly shown that thyroid
gland is required for the termination of the breeding season.
It has been postulated that the epiphysis through the
photoperiod exerts its action in the secretion of melatonin,
which further controls the release of the gonadotrophin and
thyrotrophin releasing factors (Norris, 1997, Virgin et al.,
1999, Anderson et al., 2003). The highest thyroxine levels in
the Lacaune breed were detected earlier (second half of
December) compared to the other Greek breeds, first half of
April for the mountain Epirus breed and second half of
February for the Karagouniko breed. These differences may
reflect differences in the duration of the breeding season.

In conclusion, this study showed that the ewes of the
Lacaune breed exhibit a long anestrous period, compared
to the indigenous Greek breeds. This could be explained if
one takes into account the origin of this breed, which lies
quite Northern than Greece (Tarne, France, 43° 50 N).
Hormonal control of estrus is necessary for the out-of
season lambing. Finally, thyroid function shows a significant
seasonality, as it has been shown in all other breeds of sheep
studied so far.
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npaivel (231 Iovviov - 22a Aexeufpiov) 71,2 = 2 ng/ml now
59,4 = 3 ng/ml, avtiotorya, p<0.001. Zuc eyxdolec Qurég
Bo€bnre ST 0 eTolog néoog Gpog Nrav oty Kagoaryrov-
virn 65,4 = 0,9 nou oty Ogewviy e Hrtelgov 60,8 = 1
ng/ml. Ta asrote Aé opata autd elval 08 CUIPVIK e EXEl-
va dhhov epevvntdv (Lincoln et al., 1980, Almeida and
Lincoln, 1982, Moenter et al., 1991), aAhd nou pe dedopéva
TOV EYYDOOLOV QUADY TTov €delEav Gt 1 BupeoeLdinn Aet-
TovEYio eppavitel emoywdmra ue TS BuEoEivng peyo-
Mitepeg natd to Sidotnua tov 1 uEpa peyaidver ( Meve-
ydrtog xan ovv., 1994). H eupdvion g emoyirdmrag me
Bv0EivNg elvar ouvdedepévn pe ™mv €xxLon xol dAAAwv
VITOPUOLORADY 0QUOVAV (BuEe0eLdoTEATOV, WoBVAIXLO-
TOGTOV, WYQLVOTTOWTIRNG, TOOMAKTIVIG, UWEAOVOYQWOTL-
%0TEGTOV) OV TaL{lovv QGho oV emtLflmon tov eldovg
(0U0won petapohlouo, puiuds atEnong. uetaforéc ota
REQATIVOL EEAQTHUOTOL TOV dEQUOTOS —TOUYES, HEQATA, Y1)~
AEQ) naw oty EvaEn g dvoroteng tepédov (Lincoln et
al., 1980, Norris, 1997). Tehevtaio foéOnue dt o Bugeoet-
g adévag elvor amaQaiTNTOg YLt TV EUPAVLOT TS dVOL-
otEng mepuddov (Webster et al., 1991a, Webster et al.,
1991b, Dahl et al., 1994, Dahl et al., 1995, Thrun et al.,
1997). ®aivetor 6T TO ETLPUOLOTEGTO CVUTAEY A HECW
™ PwTomeELEdoV QUBNILEL TV ExrELoN TS pehatovivig
AL OUTH TV ATtEAeVOEQWTIRMV 0QUOVAV THS BuEE0ELDO-
te6mov (TRH) xow twv yovadotpomvayv (GnRH) (Norris,
1997, Virgin et al., 1999, Anderson et al., 2002).

Ta enimeda g Bveokivne vtepéPnoay exeiva Tov &-
Toov HEoov GQov To detteQo dexramevirjueo Tov Oxtw-
Bolov, evdd oy Kapayrotvien guin awtd cuvépn to de-
Boovdoio xaw oty Oewvn g Hretpov to Mdgtio (Me-
VEYATOGS %ot ovv., 1994). Ta ynidtepa enimeda BupoEivng
OTOV 000 TOV OLLUATOS EUQPAVIOTNRAY VOQITEQX OTLS TTO-
Bativec e puljc Lacaune (devtepo dexamevOjuepo Ag-
®euPolov) art’ 6,1 otig puiég Kapayrotviry nor Ogewviy
™ Hrelpov (pdito denamevOjuepo Pefoovapiov vau
Amoihiov, avtiotoryo (Meveydtog zat ovv., 1994). IIiba-
VGV oL dLapoEg avTég oyetiCovral Le T dLapoQeTiry o-
VOTTAQOYWYLRY TTEQLODO TMV PUADY CUTAV.

H @ul Lacaune givou quly) vymiric yohortomapoym-
g H @uli rnatdyeton amd ™ Noto Tarhio (teproyn
Tarne 43° 50 N) ;rov folonetan onuavtird Booeldtega mg
YOS UOC YEYOVOS TTOV OLratohoyel T neyding dudoxnet-
ag dvoloten eeiodo. O uijveg mov eppaviCoviol Ta pe-
YOAITEQA TTOOOOTE TORETAV (>15%) eivan 0 Aenéupolog
xat o Tavovdprog (Aedopéva amé ITOVIC- Zuvetaiot-
opdg Fdrhwv extpopémv guing Lacaune) xmig va diev-
%OWILETOL TO TTOCOOTS TMWV TORETEHV TTOV TQOEQYOVTAL 0TS
oVYXEOVLOUGS Tov oloteov. Zthv EAMAda yonoutomoreitan
ong mpoPartives g QUM avtg 1 pEBodog cuyyeoviouoy
olotomv e evOorRoATIROUE OTTdYYoUE ®oL 0pudv PMSG
ue zahd amote héopota (75-85%, Meveydrog un dnuoot-
gvuéva dedopéva).

Svumepaivetal 6t oL mpoPatives g puing Lacaune
eupaviCovy peydin dvoLoten teQiodo oe oyEon Ue TS ey-
yooLeg eAnvirég puhéc. H emmhoyn mpofativav yua to yo-
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QARTNELOTLRS TNG TEMLUASTNTOE Elvar dUo®OA). Ot 0QUOVL-
%O XELOLOUOL E{VOL ATTALEALTNTOL YLOL TV TTOGRANOY TORE-
TV entde emoynic. H Bupgoediniy dpaomordtra eppovi-
CeL emoyrdTTo 6TImg 0g GAeg TS PUAES TTEOPdTmYV IOV €-
XOUV uehetnOet.

Evyaguotieg: Evyogplotovpe v etalpeta EYPQ-
ITOIMHN (Anuoxpartiog 67 TAION) yia Ty ooy don-
on »ou dratrienon Twv Ldwv xaw Tov %. ©. Boryyehi yuo
Borfela otov epapations.
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