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Abstract

The objectives of this study were to induce multiple follicular growths and determine timing of
ovulation in ewes treated with flugestone acetate and FSH. Cross-bred non pregnant ewes (n=8; 10
months of age) were intravaginaly inserted with flugestone acetate for 14 days and were intramuacularly
injected with FSH twice daily for 3 days, starting on day 12 after flugestone acetate insertion. Ewes
underwent laparotomy at 48 and 72 h after flugestone acetate removal (day 0) to count corpora
hemorrhagica (CH) and at 192 h to count corpora lutea (CL). Blood samples were taken to determine
plasma progesterone (P4) concentrations on day 0, 2, 3 and 8. Ovulation rates (numbers of CH
expressed as a percentage of the total number of CL) increased (P < 0.01) from 37.0 % at 48 h, to 56.5 %
at 72 h. Plasma P4 concentrations were high on day 0, and remained high on day 2, but increased
(P < 0.05) on day 3 and greatest to 4.09 ng/ml on day 8, after formation of the mature CL. These
results indicate that synchronization with flugestone acetate and FSH can be an effective protocol in
ewes to induce multiple follicular development and ovulation in order to achieve successful embryo

transfer programs or the development of reproductive technologies in farm animal species.
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Fagqse sdveamsiiuasaiimednuimamiisnnmsianmsvesleadidanazmanlyluung
LWﬁLﬁHQﬂN ulagls flugestone acetate 53uAY follicle stimulating hormone (FSH) Tagmmmaaes
Tuunzmeidiogan andelildsumsn wiugrseduiondu “ainaass @wau 8 @ ergwas 10 iHeu)
° 1 o - o o = ) o o =) o
MM3 09 flugestone acetate TuFos0Ins viugimaeotuna 14 Tu nazimnsfagesiuu FSH Juag
2 a5a Wuna 3 Tu Guduluiui 12 mendams oa flugestone acetate NATUINANTIHUTIUIU corpora
hemorrhagica (CH) finan 48 wag 72 $lue menasnamsasu flugestone acetate (Tl 0) uag
WU corpora lutea (CL) #1 a1 192 $11ua 1agdF laparotomy uagyinmsifudiedaidealuiui o,
2, 3 waz 8 wehhAlangimanudnduvedldsn melsu (P4) wammaass wuh 9anmsanly
@Anflues dudves “a uszried g CH Audwiu CL waving) W@y (P < 0.01) 91a 37.0 %
i 48 Mluaii 60.4 % Nnan 72 Flw szvanududuves P4 Juiui 0 nasldeuulauiios
nties Tuiui 2 wdeziiin s¥u (P < 0.05) TuSull 3 waz 9 o (P < 0.05) Twiul 8 (4.09 ng/ml)

dv v U v 1 [ v FY d‘ o
namInAaedliiiuiimsls flugestone acetate 53uAU FSH auldsuasudnedu 1nsamileninms
o/ a a 1 ) = 1 g ad A v A o [ o a ¥
Wanmsveseadiauazmanlyluunzimade suhsihdsmsiazldinerhly 'anu i5alumséie
thndeeuves “alidsugiadeli

M Ay : MananmIvesleadlda minnly ung flugestone acetate FSH

UNUN (model) voamsAnulunyudlaa (Senger, 1997;
Redmer et al., 2004) 8e1al5AMNMINDY UBIHD

= Al [ IS) P2 1Y) '
dawdhdnnudszannsunzveslanizil goflunlumanszdumsanlifianuulslsm g

wnlinaaaiiomnduuMInaaIin 99 (FAO,  (Gordon, 1997) sailadagananiaiudedia

2006) agmamsiannmveamaluladms uiug  §ylunsudadiseulues fiansunazas

1 qlasimvngedndsmandauasmsthodindieen  siannmsrarhadiden (Cognie, 1999).

4 o o g6 ¥ o o a as v 1
Tagminndssgndldsslemilugn mnssumsnda mana audsmslumsnszdumsanldlu

ungagNI19vIN (Gordon, 1997) lumsiiazwdn yasiinsdnmrduedienitevaneluseringd

fseuduumnn wsumsieshadseu suiluaz
Feahmsmilenhmaiamnmsvesleadidanse
mInszduasanlinen anu wnIalumsieuen
nawesnsanldldedamiug Juiu e 1@yde
MsiannMIn afion MsUf usludejudanns
mséredindgen mslaauia wiemswann
malulaBms “uiugin ol Gausfhunzmeadie
Hu “aiifidnsagmeiinnms “uiuiadoads
funyudindl o uwaz wnsalfifunuuiiaes

A.d. 1985-2000 usfimsanwiesmnluFesna
vesmsanlimendmnmsimiienhmsssgifla
voavoadlAa (Walker et al., 1986; Joyce et al.,
1998) iavesgadluuimhindaw lduA GnRH,
Syncro-Mate-B (SMB; norgestomet), PMSG uag/
vise ESH wiluszmalneddsifineanlan men
FumsAnimaney ueswesmsmienhmIeiay
wulavesreadiAanaznmsnszgumsanlylu “ad

X X < . v &
1Ag009YUIALaN  (small ruminants) A4UU



@

=b.

260 3

35 atun 2 wweu-Igweu 2550

UAUINYAT

o ¢ = av ¥ X A

Taqlsy advesmsfnyiduassiiiiona euns
Aoy uesdemslFaesluuuazliziiunaivesns
anldlunnzgan wngnmilenidie  flugestone

acetate 39UV follicle stimulating hormone (FSH)

4 a
qﬂﬂsmuamﬁms

l§unggnu N3znIeiiug Rambouillet fu
A o‘d’l =) o o/ d' - 4! 4
WUTWUINDI 91U 8 A7 91g1Ra8 10 199U BIEN
Taishumsn siug 1hms eaaeslun flugestone
acetate Buuls0 malsu “uae (Chrono-gest ©,
Intervet, UK) Tugiweain (sponge) Bausiazduussg
flugestone acetate ¥U1A 30 AaANTH 19N

o/ . . . . IS o

97830 (intravaginal insertion) 1Wuna1 14 YU
NNUUINZYNAIIZYNAnAIEsIny FSH (FSH-P,
Sioux Biochemical, USA) 1dhadmiilioiuas 2 asq
(Fuduluiun 12 meviaams o flugestone acetate)
Junm 3 Jufadeiudil de Juf 1 Aa FSH
5 units; 3UN 2 3@ FSH 4 units uaziuin 3 2a FSH
3 units UMMM 3Iaeu flugestone acetate 9NN
i “aimnualiiduiun o (Day 0)

MM3inIaseama (laparotomy) Mx
35msweq Jarrell and Dziuk (1991)N1an 48, 72
uag 196 ¥l Menaansaou flugestone acetate
HAZHUNUIUYDY corpora hemorrhagica (CH) uag
corpora lutea (CL) Msngeguusaly el
o o/ T 4 dﬂl ) o
MUIUMONTINIANIY a9l A awau CH
4 : . 4 4
ninaguaaznadeiiues CL nlsnngilena
196 $1139 MANITAMTV0Q Stenbak et al., (2003)
Tagfvuneudadoliil “ainaassrzgniae au
2 %1l Ao Xylazine hydrochloride (Rompun)
TutSmnar 0.075 wa. uag Ketamine hydrochloride
(Ketaset) TuiSinas 1.0 wa. minuwnmsilagessio
(abdomen) I¥fiannendszara 3.5 W1
eaTmlduazmmsiunuIuyes CH uag CL
Tuugazgdrnm wetiudwiuves CH wag CL 1L 50

v a =\ < A Y v

ua? Yathauwanuiilnemsidvlantviesuas

AaenliFzeiia Penstrep 5 wa. iijeiloafiums
AniFonvaiide

msfuiedadennn wdeamiiae
(jugular vein) Y@IUAZNNGI TuSuit 0 (Aewhms
00U flugestone acetate), gfuﬁ 2 (48 %',ﬂm)’ ’qfuﬁ 3
(72 $2Tue) uazSuit 8 (196 $lua) iierhly
IANLIMANUITNTUYEY P4 1ae35 Immunoassay
MNITAI15UY99 Munro and Stabenfeldt, 1984.
laols P4 enzyme immunoassay kit (Assay
Design, MI, USA)

MMNANiToyany aAveddnnIan
limldlaeds Mantel-Haenszel Chi-Square 'ausﬁ'ayja
doifiea 1dud S0 CH, CL naz anaduiuvea
P4 mlalagmsiianzdianuulsUsiumuisas
GLM procedure (SAS, 2001).

NanIINeaaN

NAMINAABIWUTIUIU CH uag CL 993
unzudazdluudagzizazinaiianuulsin 9
(Table 1) $1uan CH augt 1-10 uas 2-12 uuii 2
(48 w) wasud 3 (72 ww) mwedy luvasd
wuswau CL faud 7-20 Tuuii 8 (192 wu) iile
fnsandsdunasvessou CH, CL uasdanms
anlefiszeznasheg wuh $1wu CH, CL uas
danmsnnld & a1 dwe Aullanuuanaenu
e 8@ (P < 0.05) ldua wu CH vise CL
Widuan 5.0 W 7.6 uas 13.5 Wuuil 2, 3, naz
8 mudiy Tusaigisanmsanliiia st (P < 0.05)
i 37.0 1My 56.5 % melunm 24 $1lwe @10
48 8472 3.) tefisandermnduduvesseili
P4 Tuwan an (Fig. 1) wuh anududuvessesluu
P4 fidnndslusgdu 9 (1.58 ng/ml) Tuiufl 0 uag
Tiwasuntas (141 ng/ml) Wiuit 2 usaziiin g
T (P < 0.05) Wiuil 3 (1.97 ng/ml) uaz 9 @
(P < 0.05) Tuuit 8 (4.09 ng/ml) FuiluFudi CL &
AN ayselidwi (mature CL)
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Table 1 Number of CH, CL and percentage of ovulation at several observation times after

induced by flugestone acetate tlas FSH

Ewe no. Time after flugestone acetate removal
No. of CH No. of CH No. of CH
Day 2 (48 h) Day 3 (72 h) Day 8 (192 h)
1 1 2 12
2 1 8 8
3 4 6 7
4 5 5 9
5 8 10 13
6 5 9 19
7 10 12 20
8 6 9 20
Average sot1a’ 76E1.1¢ 135+1.9°
Ovulation rate’ (%) 37.0° 56.5" 100.0°

* Calculated by expressing the number of CH observed at laparotomy as a percentage of the number of CL observed on day 8.
"' Means & S.E.M. differ within row, P < 0.05

o Percentage of ovulation differ within row, P < 0.05 (Chi-square test)

Pooled S.EXM = 0.21
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Fig. 1 Concentration of plasma P4 on days 0, 2-3, and 8 (day O; day of flugestone acetate removal) in ewes treated

with FSH for 3 days and evaluated for time of ovulation
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'3msafwamswmaa\1

mslseesln 2 sfiatamdulumsmiien
thmswannmsvesleadidanazmsanlylunnziia
8 ¢ wun wlvg (56.56 %) azlimaanlinmelu
N 72 su. mevdimsasugedluu  wifimde
sznal 435 % agfimsanlewdann 72 s, &
i ansmiwenldmidahmsanldifietu a natla
HidoaRIAUNBNLYE Walker et al., (1986) Wy
1msls FSH vi50 PMSG Ay GnRH viselils
GnRH
(Merino breed) lvianlaviaaly (multiple ovulations)

Tunismiignhungiugineselu

Ianaiiuiuen e 79 % fimsanlimelu 54-66 s,
luunz 'u Stenbak et al., (2003) eNUNMSIE
Tsn moelsu “uasey (SMB; norgestomet) 1y
ne 14 9wny FSH  ulngiiziimsanliiia
Bumelu 36-48 wu. Feiiuilonunudeyavesha
Uszimanazmnanamsanmasaiishdom wiis
M3lEllsn melsu “uangismiy FSH wlng)
wiimIanlifndussning 36-72 wu. mondms
aeugesluueanname Aumasvessnu CL lu
Suit 8 vesmsnaaed Ao 135 + 1.9 Wuwann
Msl¥ FSH @ademuiiunar 3 34 wuvanany
iWnduasuudaziu (decreasing dose) Famudung
nndlumsmaaesifimsney uesde FSH Tav
finsannndu CL fidnng o Suit 8 (§wna
NUNIUCL Aehnanhvisendy 4 o aeh “add
MInoy usedemMslFaasluy FSH uag madiuiu
CL fiognn 4 u asn “ailifimsaey uesdems
l%e03luu FSH; Stenbak et al., 2003) 8813ls
Amumaney uesdensldzesluu FSH ey
furfiauandininga sunisilaiodug W g
9113 wAZMIIAMIANY (Cognie, 1999) W3
msAnIaTail 1 ¥ee3Tun FSH-P (Sioux Biochemical,
SD, USA) &sii "2un wwesseiluu LH Uszina 10 %

5EAUANNITNTUYDY P4 Tuwan anvesuns
a Suit 0 e¥anewhmsaen flugestone acetate

agluszdn 9 (Mneds anududuves P4 nnamn
1 ng/ml MUABTVIBYSI Munro and Stabenfeldt,
1984) 1 gl¥Fiums oa flugestone acetate Ml
e P4 # slussuuvyuidoulafiauazinadens
Judle (negative feedback) nsnasgeslun
Tnulalnsiiu * (gonadotropin hormone) AsiaN
16 wes ¥ “ainaasdlin asermsidu“a
Lﬁ'aﬁwmsa@u flugestone acetate 396U P4 9zanay
IWasemsmauYesaesluulamnlalnsiu ” “ad
LU ANDIMNST AuazAnlUMNI (Senger, 1997;
Bister et al., 1999) :AmMsNaasasa wudluiu
il 2 szduves P4 Biwdeuasaiaudaiungus
iailenil wgnnungii 1 ez 2 wlvgiing
anliRatundn 48 v, 3¢ wwalifszauves P4
gl dsumlasnatin mendmnmsanly Tase
HaveaeadiAafiunneenniennldaziinns
Wasumlasmswannves luteal cells vipfiFont
luteinization 1¢Tase $efiGeni1 CH waz CL
audduTase Fudananimhilums “uansi P4
Wioas mmmsaaies Tuung CL asiimswiafv
Toufiuft (mature CL) Tdufi 8-10 wewesoums
i “a (eseumsiih “nvesunzinae 16.5 1) mn
“aflildsumsn wiufrdedaios CL vz1ew
mell (luteolysis) s¥iu P4 zanMal nazisu
Fnsseumsiiiu “adnadmie daumsldllsn m
olsu “tiangiaiifaguss sdifiearuquuie
wienhld “adn asermsiiu e mowdimsasu
gosluuoonnNnINMeY "7l
mslFgasluu flugestone acetate (Chrono-
gest @) lugivlenh Bausazduussy flugestone
acetate U@ 30-40 Haan3u oAMNOTVIZING
(intravaginal insertion) Wunar 14 Jwiihias
MmN ganuashie (Billings and Katz, 1999) Wiz
Tisnfludeshmsilegesluu (implant) naglivili
“afiedoannanuiiuhe 1 eaadesiundnms
v9d ¥ Amn a7 (animal welfare) aghalsAany
Aoums eaflFtuiudosuioindeuenhde
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1391130 (disinfectant) iWotlosiumsfnize uas
A3MMs oal ‘sdtjuuia  iieilesiumsiia
maunausnaeTedz uiug (Nelis, 1997)
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mamilsnhmsiannnsvesoadida
wazmsanlyluunzimeiiiogan ulagld flugestone
acetate 39mAU FSH ihidsmavilaiiiilss “nimmw
Tag dsaMUUAKIaAILANIA1IuNIANlYYeq
“af "wlnafld (mamnaaesilinanh 50 %
amsanlimelu 72 o) Jumnzaumanly1g
Yszlominunmsn wifien M151AUTIVIINLEA
“wiuginais mIndauazmsdeshadisey
fensiaumaluladnis “uiugdu_qves “ad
ieisgnasio
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