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Effects of Progestagens on Estrous Synchronization
and Superovulation in Korean Native Goats
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ABSTRACT

This study was conducted to determine the effects of progestagen (Synchromate-B, Veramix, CIDR)
and hormone (PMSG, FSH, hCG) treatments on superovulation and estrous synchronization in Korean
native goats. Goats were initially superovulated by using progestagens (Synchromate-B, Veramix, CIDR)
and hormones (FSH, PMSG, hCG). The progestagens were removed after 15 days of insertion and 0.88
mg of FSH was injected intramuscularly twice a day from day 12 to day 15. In addition, 150 TU of
PMSG and 200 TU hCG were injected intramuscularly in the morning of day 12 and in the afternoon
of day 15, respectively. Estrous synchronization was induced by the progestagen releasing devices for
13 days and intramuscular injection of 400 IU PMSG in the morning of day 1.

The results were summarized as follows :

1. The responses of superovulation treated with three types (Synchromate-B, Veramix, CIDR) of
progestagen were 98.6, 99.4 and 98.8%, respectively. The average ovulation rates with Synchro-
mate-B, Veramix and CIDR were 12.58 + 6.52, 12.91 *+ 727 and 11.28 + 6.33, respectively.
The average ovulation rates of Synchromate-B and Veramix treatments were significantly higher
than that of the CIDR treatment (P<0.05).

2. The responses of estrus synchronization treated with Synchromate-B, Veramix and CIDR were
52.9, 72.9 and 75.7%, respectively. Veramix and CIDR treatments on estrous synchronization were
significantly higher than the Synchromate-B treatment (P<0.05). Among the estrous synchronized
goats, the estrous ovulation rates with Synchromate-B, Veramix and CIDR were 2.11 + 1.89, 1.35
+ 0.87 and 143 + 0.96, respectively. The estrous ovulation rates of the Synchromate-B treatment
were significantly higher than those of the other treatments (P<0.05).

' Corresponding author: Division of Animal Science and Resources, Chungnam National University, Daejeon, 305-764
Korea. E-mail: huns72@empal.com

Z4F7)% < F4x(National Livestock Research Institute, R.D.A.)

FFUEY FYRANE F55 252 Dept. of Laboratory & Companion Animal, Kong-Ju University)

[N}

- 241 -



3. The average superovulation rates were 11.76 + 6.00 and 11.07 + 6.46 for the PMSG treatment
and control groups, showing that there was no PMSG effects for the superovulation treated with CIDR.

(Key words : Korean native goat, Progestagen, Superovulation, Estrous synchronization)

I.M 2 of Hlste] INHoE oo YARE & -l
Al7lE g frlete HS dEASSER
H SN Bokes AHRAAE &7 (FSHyol v Yrt8dd JAAFTI2E(PMSG) S
g B3ty iUt L73ke §EE M B E Folste] thre] GEXE Ao SAT| L G
& AZsl7] st FAT), 2 - S HY L3 st ZE2ebE T H(prostagladin PG)
2 FAT] FARE, AT W, Fol4s F08 WeAgste gA9 7e® 7 24FL
o] &3 EAFES] A, KA wAFYd ¢ 2R 5 SAFI o b dsdArt waEHs
B HlAe A4 Sol e A7k 228 £ = gEaE Wl BHH Aoz nIIU.
WA AT H4, S FERAAE LEFE - AGAA AR A ALE proges
o] ExAAAM FolFHoR L?,ﬂ_ AR M, tagen¥} FSH 3 (Tervit 5, 1984), norgestomet
BrAXe] AYHEHERAS g Ag/&s}ai—; ear implant®t FSH '§30¥H(Pendleton %, 1986;
AT1E AEZFHOE AEFHT 9\1\:]-. Akin-losotu$} Wilder, 1993), FSH 9E=Exjaly
selete]l AANGS EIG W AGS & (Baril ¥, 1988), FSHS) LHS) &2 24 shed
3 MAEEEM OF WEEEd ved A YAPsHE Y (PulsKieingeld 5, 1991; Nowh-
ol g, 7129 HYAek SOIHOT, W4 sari 5, 1995) 2 FSHs PMSGS] Q3 wh% )y
Fe ol8F ANBHEALS AVSAL AFF (Ban 5, 1993) S B2HI ek
s 2957 Yok =, Wright S(1991)& F4 S, BAFI)L HNE o2 gee Az} 2
ol AF&ke) alpha-l-antitrypsin(ho-1-a)0] FHEE & Avjo] 2] PAHEE frals 2AE)
8299 AL, T2l Bbert SUMNE o] Bt 4sHoz A T PPoR B
Al A9 tissue plasminogen activator(tPA)E- &3] & 4 9=d Jxe wey Md=g cgHos
st ®AAS Ade AV ATAATL  Ase BE 93] UEES JE 22 4
Bystgon, =38 Ko 5(2000) -rﬂ‘/}»H 2l Z THE O, A0 AdAE ARz d s
e arekE o]§3ted A4 granulocyte colony sti- s JFHOE oA s ste WEHS EE
mulating factor(G-CSF)& #v]3l= A3 A g7 A o) GAEA A7) E ZA St ZRALH]
kS AatstE v BAg v Qo Eo| AstE-HstrA A A1 e 9 JE
olo} 7+ FAAMINYS sty Ak stst ) &} 8-(negative feedback action)& Al A%
7] e $4H0R bdge FHRE FHE o= AR wEs BL A7) LEE Fe
7] 1% TS ) ek 2] H(superovulation) Wejo] Qv @ - AgellA BAF ISt ek B
T} @] A= 7] 8Kestrous synchronization) & 2 fluorogestone acetate(FGA) H+= medroxy-
AHFOE FET 5 AU ¥ FHo| 254 progesterone acetate(MAP)o] 3H-¥ intravaginal
olty, I}, Ajefateke] gloiA s o} F MR T o] sponge 9} PMSG -8 ¥ (Armstrong 5, 1983; Robin
o thet SAF AHejugoe] FHER gk WE =, 1994; Freitas %, 1996), progesterone norgesto-
o o7 71X H© AEFF 7|YS o)L= met = melengestrol acetate”} ¥ CIDR{con-
At AL A7 H3 drh trolled internal drug release)E o] &3t W
AAZ A A 3 FA 7 wEgEE WA (Thompson 5, 1990; Scudamore 5, 1993; Fenton
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5, 1997), PGFy v 19 fAEEE ol &s=
v (Nuti 5, 1992; Beck 5, 1993; Romaon, 1998;
Zamiri®} Hosseini, 1998) 2 norgestomet7} &5
o] ¢l Far-implantZ ©]&3l= W Ruttle 7,
1988; Selgrath <, 1990; Senn$} Richardson, 1992;
Akinlosotu®} Wilder, 1993; Krisher =, 1994) 50|
Stk SloIA R vksh 2ol WHF/18 R )
@ §7] o) Lol weh g ks, 1
ATHE Aolsk Mg Ak Bl Fetete A
garcpe) B ATE T AR BA &8 B
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2. D22

FEH71E st B dPolMe ZE=AL
B}l (progestagen) & & 4] Synchromate-B(norges-
tomet 6.0mg, Sanofi Animal Health, USA), Vera-
mix(Medroxyprogesterone acetate 60mg, Upjohn
Limited, United Kingdom) % CIDR (progesterone
0.33g, Pharmacia and Upjohn, New Zealand)& A}
fatgon, AXNAZEZEA A 2= PMSG(1000
[U/vial, Pregnecol, Horizon Technology, Australia),
FSH(17.6mg/vial, Ovagen, New Zealand), hCG(5000
[U/vial, Sigma, USA)E AH&-3tsith

Synchromate-BE A 24tk Aol €& A As,
Olii /\5_0_ 6‘]— 1;].3 jﬂ—é‘].oﬂ injectorg— o]ﬁ.g]_o:]
1497 FY(Ear-implant)s}$1 3, Veramix® ZFE

A)(sponge) FE} Z A 14U 7F injectorE o] &3t 2

WAYsged, CIDRE 2 YHEZ injectorE Af
2-35o} 14 B AYstadth ol A AL
e A F 12dxRE Zh7t wielg 1501U 9
PMSGS} 0.88mgel FSHS 4947 W84 3o
m, 159" o} 2001U¢] hCGE Az gz A )
&E fr1sA

3. 4YE7IE /I

BAF7ISHE  $lste]  ZEAZER(progesta-
gen)A) A 21 Synchromate-B(norgestomet 6.0mg, Sa-
nofi Animal Health, USA), Veramix(Medroxypro-
gesterone acetate 60mg, Upjohn Limited, United
Kingdom) 2 CIDR(progesterone 0.33g, Pharmacia
and Upjohn, New Zealand)E 139 F<¢ # £+
Ao AYsty, ZEAZE AA 36417 Aol
59 PMSG 400IUE Z&FAMY 2457|318
FES.
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dadlA BRARE e A4 g5
e o34 S22 AT FAH Y
o saAe e e 3647 £ AANT L
2% Xylazine(Rompum, Bayer, Korea)& 5 kg%
07mgs AUMFAG ¥, FHAMZ EASAL,
BAGE Aoke] BAZM 2%9 lidocaine-d FA}
st} FEAAE FES THE, BHFAS A3
o HAE AR Eofliof wighd e s &
Ak A F7SA e 5737 E o8-shef W
dAg ER1EH AT vk, L S A&k 484
Zb Bt AN F 51 fd A

ok

Xylazine 2 7‘3"—'1—7%}’3}01 AR H o, veFol
45° A= ol E 71&olR et BAsEAT
oxu AEE TASR FEeRAE €A &%
3t T BY3 BEAR, 24 verres needlee] A
Qg o] A% 2% lidocaine s )3} FAM5HA

28 fEstged, B34S Bt AT
2 UAE FEAsY wBR AFE FA8Y
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1. 2yS7180 0= Z2AHAERIS| AR
M E7) 8o T]AX & Synchromate-B, Veramix
% CIDRe| &< otr) sised 3579 2z
A2ebAA F 1198 PMSG 400IUE Fo &l
13dA AAG F, 96A 7 AT F2F F3d
AAE7188S ZAMS A3E Table 13 ok

ZEALEE ol gste] AT IstE At
oro) B] &S KW, Synchromate-B # 2]+ 119%
% 635, Veramix Hg3& 2145 F 156%, CIDR
Al 388F F 292%77h wjghe FNE g ol
F19 90 Z2A 205 PMSGE ©]8F A
#aroro A o] WAE7| 8L 72k 52.9%, 72.9%
33 752%2 4] Veramix 2 CIDR * 215>} Syn-
chromate-B A2 7Rt #4208 A vebidtt
(P<0.05).

oj¢} 22 ¥ A3 9 A Saanen Y 659l
Veramix(MAP)E Zujoll AFY st sponges: A A
7] 48417+ Ao 400IUY] PMSGE Foale
100%9) 2457188 771319 the Mengatos &
(1995)9] A7} Boer AbeollA] 2e] Azt &
Lol A} 16U 280l 2mie] TEAeE3d Faa
& FqPE o] FrI8HE0] 95.1%((276/299) 22
H T3 Wancheng £(2001)2] A atoll wlglelE v
$ w2 FIH T T, S A B Akekel A Synch-
romate-B ¢} 400U PMSGE o] &3] 78%¢2| &4
£7]38 AUTHE Lee 5(2000)9) BH.Z9b ghikok
& ol&ate] AAw A H) medroxyproesterone
acetate(MAP), flurogestone acetate(FGA) sponge %
CIDR A3 &} 3001U PMSGE ¢l &8t w3 57)
LS F71819S we] LA Go] 2z 93.1%,

96.7% 2 100%z}3. 3 Motlomelo 5(2002)1 7

g

o} viye deolm & AP Ade v A
A& e T8y, WA e Indigenous 4t
ok} Boer 4Hkg ¢]8-3td 60mg MAPS}H 300U
PMSGE Apgate] LA F718E §7189E o,
75%% 85%+Y #7185 HUth= Greylingst
van der Nest (2000)2] H 7.9} Nubian AHokoll ui3}
o TEAAEHE0] 40mg g+
ge2t 300U PMSGE Al&3te] A E713E §7]
SRS o, HFEL 77.7%9 FHTHES I
th= Ahmed 5(1998)] Atel B AFe] Ade
v & fA%E Astely ALsEE ok Ty, s
o] otgl Boerat%¥ 15FZ MAPUHS 14UFQH &
W AY & AAstE BF5713HE st W),
=718-80] 53.3%e+= Greyling®t Van Niekerk
(1991)e] A= & A3 Aol Hlste] 22 ¢
Ay FeEoh

S, ZEALEPE oldete BHFIEE
FINAE qe) sFHE ZAS A Table 2
9} 7t} =, Synchromate-B, Veramix % CIDR]
AgFoa Zzre) Hawad ¢E 21121897,
13408770 2 1.42:£0.967§ 2 4], Synchromate-B
A Fd M FdHo 2 & AxE Veblne<
0.05).

oj¢ 72 AXRE thE ATRIS WA &
u}, 7F&ol Nubian 2FFS o}8-3te 24 F fluo-

% intravaginal spon-

Table 1. Effects of three different progestagen
treatments on estrous synchronization
in Korean native goats

No. of goats
Progestagens
Treated Responded (% treated)
Synchromate-B' 119 63 (52.9)°
Veramix* 214 156 (72.9)°
CIDR’ 198 150 (75.7)°

' norgestomet 6.0 mg

2 medroxyprogesterone acetate 60 mg

} progesterone 0.33 g

*b Different superscripts within columns denote signi-
ficant differences (P<0.05).
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rogestone acetate intravaginal pessary(FGA, 30mg)
€ At 2HF7IEE F2¢ A4 MEF
o] 2.1740.587 2 22 ¢ & 3 Romano £(1997)¢] B
3.9 B 249 9] Synchromate-B A &)1 &b A}
Aol e, =AY Ao Synchromate-B
£ 14UEet AYst PMSG 4001UE Synchro-
mateB A 7] 48A17F Holl Z&FAbete] WA F7)
LS 71319 S o, sigkdo] 5.29+0.627) k= Lee
5(2000)8) Byt w9 2 polE HolI Qirh

wepd, AALLE ol gl THEIHE #
718 739 v g9 B Veramixit} CIDRE A
J8E Aol Y RO AZIA W, AFE
2HE 7 $ol = Synchromate-B &7} f2]& &+
Atke A7t 2EHIYCRZ o= Hert g

2. IR 7|0 A|Xl= Z2AHAERHS| A&k

Fh gkl A= Synchromate-B, Veramix 2
CIDR®] g3k #H3l7] 93te T2 A2l
Th, 40~43A17F o] 9HQl S AAEY
AAG HaueEe 8 ZAMg 23 Table 3
3}z

Faekf7le] | )= Synchromate-B, Veramix
% CIDRY #Hujghs-718-2 7HzE 98.6%, 99.45%

% 98.8%EA A7 FoAdol AFHA &%
I, HEEdes zZhzb 12.5846.5270, 1291+
7.277] € 11.28+6.337] 2 CIDR A g7} t}2 A
glo) Hgle] fojHoR BYTHP<0.05). bt
A, itk oA TS {718 de
Synchromate-By} Veramix& 28]l Zlo] £&
ROz ZAH AT
o) ¢} 7+ A= Gao F(2001)0] B
kol 4 CIDR-B9} FSH 7 & o] 83198 ),
69.2%) W& 21.1146.4270¢] 7N 3422,
6.89+5.1870 9] GEFE et thE 2 3e} Wan-
cheng 5(2001)0] PGE A}&-3te) LA £7]312
13tds wo wieest 03ge] ZERALHE
F5-%2 vaginal spongeE ZU 49 9¢ ¥ A A&}
o]
of

N

e}

ol

WS o] &% W Agee & AoE
ol3L 3o}, Lee 5(1997)9) b= A 2 2+ el A
Veramix& 2 49 149 & A A3s7 2 20mg
o FSHZ o] &3fe] fets $7)34908 o w2
42 10.08+3.837] A th= wF 9k, Gonzalez-Bulnes
S(2003)8] Murciano-Granadina AFFoi A 45mg
fluorogestone acetate(FGA) sponge9} 3 ZE O F
cloprostenols} FSHE o]£-3to] uj &S #7138}
He W W FA e 14300579 =d B
A A Ze vla A AR 43R
o}

= orr oo

ik
or

Table 2. Effects of ovulation rates on estrous synchronization using progestagens in Korean native goats

> . No. of Ovulation rates Total
1T0g¢. €ns

gestag goats 1 2 >3 MeanstSD
Synchromate-B' 63 33% (52.3) 16 (25.9) 14 (22.2) 2.11+1.89°
Veramix’ 156 120 (76.9) 29 (18.5) 7 (44 1.34+0.87°
CIDR’ 150 110 (73.3) 26 (17.3) 14 ( 9.3) 1.42+0.96°

i

norgestomet 6.0 mg.
2 medroxyprogesterone acetate 60 mg.
3 progesterone 0.33 g.

* Values were expressed as number of goats ovulated and percentage (%) of goat ovulated represented in

parenthesis.

** Different superscripts within columns denote significant differences (P<0.05).
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Table 3. Effects of three different progestagen treatments on superovulation in Korean native goats

No. of goats Total
Progestagens no. of ovulation rates
Treated Responded (% treated) (Means=SD)
Synchromate-B' 153 151 (98.6) 1900 (12.58+6.52)°
Veramix® 191 190 (99.4) 2453 (12.91+7.27)°
CIDR’ 210 207 (98.5) 2335 (11.2846.33)°

: norgestomet 6.0 mg.
? medroxyprogesterone acetate 60 mg.

’ progesterone 0.33 g.

** Different superscripts within columns denote significant differences (P<0.05).

3. PMSGS| F7HF0{7} Rfu{ZH| OJXl= A

Aol Al CIDRE Z&ol A4 tha,
FSH+hCGA 2] 9+ FSH+hCG+PMSGA & 5-9] uj
FFE WA ZARGE A= Table 49 2 &,
PMSGE Fost A9 FoshA 2 M+t
o] g dd 5 11.1626.007] 9} 10.79+6.477)
EH Tor/];ao] ;q.o]L— o]x—]ﬂ;q O}OH:}(P<005)
mebd ujers7]Al PMSGE) %7} Rajo] o)a}
of ¥rE 23E dVle oEe Aor uvdn

ol9} 742 A= AffArekol A Ear-implantE
o] &-3}a] FSH(0.7mgx2/day)< 49 E<tof 1247+
7VA o % REody PMSG 150IUS hCG 100IUE
ARgste] Wi s R85k o, 100%] ) 57

&3 86709 AT HFudHsE Hd
(1997)9] Ao} vyl BH wiSF7]8L
AbslR g, B S E B Ao At

nlo 001'

or:10

T ¥ £A2 ushls A% et

PE
3, gkt g akekol A Synchromate-B9} S22 H O
=
(e}

rr

7%

o2t
tijo

% FSHS} hCGE Hestel Fde 47102
$o wjSeS 89.7%, HgE 4beel wado]
12.1£0.57] 27 ZEFH Lee (20002 2 sh=
EA §A8 29 e,

N2 %
B AL ghatA e Aok A 2 A AERA(Syn-

chromate-B, Veramix 2 CIDR)¥} AAA=S35 2 &
(PMSG, FSH % hCG)¢} #-&Az7t ¢4 5713t
9 Rl A 9FE FEeIA F
39 vl I AF4E ao%std oS3t 2ok
1. Z2A 273 PMSGS o] &3 A g Aok
WA =718 §7]&L2 Synchromate-By= 52.9

Table 4. Superovulation rates in Korean native goats as affected by treated either with or without

PMSG
No. of goats No. of ovulation
Treatments 2
Treated Responded rates
PMSG + FSH + hCG 48 48 11.16+6.00
FSH + hCG 33 29! 10.79+6.47

" Excluded 3 expected adherent goats and 1 intersexual goat.

,
~ Values were expressed as mean#SD.

There were not significantly different between the treatments (P<0.05).
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%, Veramix+= 72.9% 18] CIDRE 75.2%
ZH Veramix ¥ CIDRA &7} Synchro-
mate-B A2l rRt}t fFHoR A e
THP<0.05). £}, TEAAEtAG o] &3 O
AENSF7A g mRE dFE =
Atet A3, B 4= Synchromate-B+=
2.11+1.897}, Veramix= 1.34+0.877] 2 CIDR
= 142109671 24 Synchromate-B &+
A FFoez B2 AAE YePAhP<
0.05).

. ZZ2A 2~ebAQl Synchromate-B, Veramix ¥
CIDRE AF7|2 ZHsx FSH, PMSGS}
hCGE M BAE F71819e © Z2A
Zeple] o sG-S 77t 98.6%
99.45% 2 98.8%FA] A% 7k F&Ade] o
AHA FRY, FwdEFE 72H7 12,58
£6.527, 12.91+7.277F 2 11.2826.337]2
CIDR # g el ¥8le] Synchromate-B 2]
T Veramix X 2]l 4] froF oz itk
(P<0.05).

. CIDRZ AF7E 2437 AHAAIIZ=EE
© 24 FSH, PMSG& hCGE A elgk AP+
o} PMSGE FH3tA] &2 A7 Wiy
L Z+7} 11.16+46.0070 2 10.79+6.467] 2 A
oA Ao|7t AR HA dTh

=
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