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ABSTRACT

The present study was carried out to assess the effect of superovulation response and efficiency of embryo pro-
duction induced with injection of FSH dissolved in polyethylene glycol (PEG) in Hanwoo. Eighty-eight cows were
divided into four groups. In group 1, cattle were intramuscularly treated with twice-daily administration of 50 mg
FSH for 4 days. Group 2 and 3 were subcutaneously single injection of 400 mg and 200 mg FSH dissolved in 30%
PEG, respectively. Group 4 were subcutaneously single injection of 200 mg FSH dissolved in 30% PEG at 7 day after
CIDR insertion. The number of corpus luteum (CL) in group 2 resulted in significantly (p<0.05) higher compared to
group 1, 3 and 4 (185 vs. 11.2, 13.1 and 13.9, respectively). However, the number of total ova (7.9~10.4), transferable
embryos (3.7~4.7), degenerate embryos (1.9~3.5) and unfertilized ova (1.8~2.7) did not differ among treatment
groups. No difference was observed in pregnancy rate after transferring the recovered embryos among groups (36.0~
50.0%). In addition, blood progesterone concentrations at embryo recovery did not differ among all groups. In
conclusion, although no differences were observed in the number of total ova, transferable embryos and pregnancy
rate after transfer, a single injection of reduced dose of FSH (200 mg FSH) at 7 day after CIDR insertion is more
practical for superovulation treatments than frequent injection because of reduction of stress in Hanwoo and decreases
of cost and laber.
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SRS o]y JojA 7P #MAIARL F]sol xRt
ol2 7}ed TG HHAoL HEEAOR
o 2 Exdo] Fol vk A i A
PMSG$F FSH7F $ith. PMSG+ sialic acid

g gowag Fo § 23 GEE 2535
E22AN7)ed, 3ed ATy s
Ao| AstHxz FEo wigh xAot
of71&te] oS BA FU)o v FF
u)X] Al FrHMonnianx 5, 1983). o|&} Wi E 3l
A A F23 FSHE AHEsl= Thlek Az wie] 3
o 3EE FATY 2 PMSGEY 5381, 4~54]
7ro] &e wv|2 Q8] skl 234, 447 ALEA
Zodsjol 3t @] Ak(Walsh 5, 1993; Demoustier
= 1998). X3, 3 FEPME B TV F EEE
e AAY3 Fol2HAkbar 5, 1974; Nasser &, 1993;
Bo %, 2002)° whE wo|r} gown, 9 o] 2= st-
ress(Wolfenson 5, 1997), 3&¢9 2% 24 A8}
(Shea %, 1984), FSH AlAlol &= e LHE A&
H] & (Murphy s, 1984; Lindsell 5, 1986; Gonzalez <,
1990; Willmott %, 1990) 5% EAHo2 &4 Arh
FSHZ e §718 wo] A FAZ Ad
28] 2EHAE opy|3lH, 12413 HE 2.2 FSHE 79
ot st Sol WE =FE SRR A Aule] FIt
Zo] AAH g} olHF Fuljd Y EAHE &
Ast7] 93 FSHY) Al wizir]8 A8 ez AR
Z ¢ e WHOoZ FSH 48 A4 5 A&
A} #7182 PVP(polyvinylpyrrolidone), CMC(carboxy-
methyl cellulose), propylene glycol, PEG(polyethylene
glycol) & Algdle] 52EY T4 AFE S0l W
Hol AFEo] Yri(Lopez-Sebastian &, 1993; Suzuki,
1993; Takedomi %, 1995; 9 %, 1998, 3 5, 2002). =4
AqME AFFEY EZNA H 5(1996)°] Folltropin-V
£ 25% PvPell o] g f718te] 13 Fo7t v
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50% PEGO &31217] FSHe 13] FALe} 7]E9] 13] 5
Aol 28 WA whe-S vlw AR ARE vhd Fo9
H) 23S ), 30% PEGOIA 24 §718, Aarst A
AeR@d 7 | A Jebgen, FSHe FAF § 7Y
A 8% progesterone =% hE SujAlel vlsiA =7
Uehgtia B a3l

F Z(2002)90 2}shd 200 mg 13] FoI7F 400 mg 13|
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o] 5(1998)& 3-5-o] Iulgt Al FHe| ®ojide] At
I B st
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717} Adoln] AlA|EAE(body condition score,
. Edmonson %, 1989)% 1~5 7|£ 2 & 2.75~3.75%1
Fg Agsinh w3, opuhily, dd4 wrlBg,
npolgi=A &t SOl Ui N EE AU|He=
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T A= R S ARgEglen, AdwAd
el Fag-o BF F 9~13Y# FSH(Falltropin-V,
Vetrepharm, Canada)g 83| o874} 18] F93t =
& Helg AT Al 19 dETEA 19 124
b pAe® 23] FARSIHA 443 F 400 mge] FSH(1
3); 50 mg)E =HFAEIS T (Gonzalez 5 1990), Al 27
& 30% polyethylene glycol(PEG)?l -&81A171 400 mg]
FSHE Aty malol 13 FARBIY, Al 37% 30%
PEGO &31A1Z) 200 mge] FSHE AH dsto] 18]
stk Al 47 A A7 790 CIDR(proges-
teron 1.9 g, estradiol 10 mg, InterAG, New Zealand) %
Aelsti YA 30% PEGOl 831A1%] 200 mge] FSHE
AR Ao 13 FABIAT. AL Feshy] He)
PGF,a (Lutalyse, Upjohn, Belgium) 25 mgS FSH A2
T 48A A F5FAL S THFig. 1).
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Group 1. Multiple doses of FSH 50 mg
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Group 2. Single dose of FSH 400 mg in 30% PEG
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Group 3. Single dose of FSH 200 mg in 30% PEG
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Group 4. CIDR + Single dose of FSH 200 mg in 30%
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Fig. 1. Treatment schedules for superovulation and embryo collec-
tion. |}, FSH injection; |, PGFy; § 1, Artificial insemination; *,
Embryo collection.
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probe, sonovet-600; Medison, Korea)Z ol-g3le] a2
Mg z2ABkE FABE 358U rhFg. 2). T8 3
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A2 A 1~30]3 Afolo] 7 ml FAFete] FH 2 vhH
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Fig. 2. Ultra-sonography of corpus luteum in the ovary. A) 10 days
after estrus, B) 7 days after superovulation.
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Fig, 3. Embryos collected by using of Folltropin-V at 7 day after
artificial insemination (x100). A) Hatched blastocyst, B) Expanded
bistocyst, C) Intact blastocyst, D) Morula, E) Degenerated embryo,
F) Unfertilized embryo.

sted F9)a FUL 2~354 WEst] Azbeii, oF 8
3] A% wEsle] #FEHA embryo collection filter
(FHK, Nipro, Japan)ol #opr $4& AHE &olsH
&l

Embryo colletion filter(FHK, Nipro, Japan)& =Hd
1) 7 (Olympus, Japan) 10081 wlgollx H7At T4
o whe A9l SFS Linder?t Wright(1983)) 7]l
upe} ojefjet o] Fejeta o2 HrtetSItHFig. 3).
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terone ¥ %+ Coat-A-Count progesterone(DPC, USA)E
o]43}¢] Radioimmunoassay(RIA) ol ™2 COBRA
I (PACKARD, USA)Z Z7433th

EAXE

28 AT FAY BAL y test ol&ste] YAE
o foid BAEL sk3len, ANOVAS| Tukey-Kramer
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Table 1. Numbers of corpus luteum and embryos recovered by different superovulation treatments

Treatment No. of No. of No. (%) of No. (%) of transferable
groups® cow corpus luteum recovered embryos embryos***

1 23 11.245.1° 8.5+5.0(75.9) 3.943.1(45.9)

2 10 18.5¢7.5° 10.4+7.2(56.2) 4.3+4.0(41.3)

3 23 13.145.1° 8.7+5.1(66.4) 4.7+3.9(54.0)

4 32 13.926.4° 7.9+6.0(56.8) 3.7+3.8(46.8)

** yalue with different superscripts in the row were significantly different (p<0.05).

»
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: Cows administered total 400 mg FSH injected intramuscularly twice daily for 4 days.

: Cows administered a single subcutaneous injection of 400 mg FSH dissolved in 30% PEG.

. Cows administered a single subcutaneous injection of 200 mg FSH dissolved in 30% PEG.

. Cows inserted a CIDR at 7 day ago before a single subcutaneous injection of 200 mg FSH dissolved in 30% PEG.

Proportion data of recovered ovajembryos out of total number of corpus luteum.
" Proportion data of transferable embryos out of total number of recovered embryos.

Data showed Mean+S.D.
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7} B Ao wE FEg-o AT FAT
3l5= A= Table 17 2th Al 1, 2, 3 2 479 H &
A= 217 11.245.1, 185475, 13.145.1 2 13926471 =
vebdl. 30% PEGe! 314171 400 mge] FSHE 13 3
1 FAEE A 278 Urx] 3 FE FAFE 8| askq)
S uf frolF o g (p<0.05) A WEbETh 348 dAbet
A Frof 9ol ® z F2o] AU} 8.525.0, 10.4+7.2,
8.7+5.1 L 7.9+6.07] 2 H|Z23 £ E HYow, 71k
§o7l zlole AAA i) FHTES 3rE A
o} AT £5 FAF2 e @ HEgold, Al 1T
o] ttE Zd B8 Ee 358 (75.9%)F eI, 2
9 FFEL 562%2 7F Witk JgE FRF TN
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Aete] ¥ &S FSH 200 mg 13 A& 3772 54.0%=
B3, UmA 1, 2, 47eME ¥y
413% 2 46.8%2 ZAFE Bou, Fzro {4
Aol AR A gkt

88 ot

APE AT H7H= Linderd) Wright(1983)9]
7} 71%e] Wk 1559 259 $8EE o4 7hed
A 35FE WA 4552 VFARoeR BRI
o] 7bs FATL Al 3utelM 47NE 7P Hol vk,
4o A 37AE TP AA vgted Fo3Q] Aol B

¥ o

oA T} (Table 2). =3, 358 FAY Fof vj+A
gho] uhAlo] Jh we T A 370 18/%en, 17

oA 7 Ee 27018 B ol Aol Uk

ol Jbe® FAR 15T 257 £ 4 29 THE
3943.1, 4.3+4.0, 47+39 % 373872 W= ARE H e e A e s
Gom 4R A FAY & gl fo4e T $RG VIS w0l gl Fdgef o4
AE ) ekttt g4 Sl UE o4 sbse = 60UA 2A Wekel] mE A#E Table 3o HHERAAT
Table 2. Quality of embryos recovered by different superovulation treatments
Treatment No. of No. of No. of No. of
groups* cows non-fertility ovum degeneration transferable
1 23 2.7+4.2 1.9+2.0 3.943.1
2 10 2.6+3.6 3.5#4.1 4.3+4.0
3 23 1.8+2.8 22422 47439
4 32 24442 1.9+1.6 3.7+3.8
"1 : Cows administered total 400 mg FSH injected intramuscularly twice daily for 4 days.
2 : Cows administered a single subcutaneous injection of 400 mg FSH dissolved in 30% PEG.
3 : Cows administered a single subcutaneous injection of 200 mg FSH dissolved in 30% PEG.
4 . Cows inserted a CIDR at 7 day ago before a single subcutaneous injection of 200 mg FSH dissolved in 30% PEG.

Data showed Mean+S.D.
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Table 3. Pregnancy rates after transfer of embryos recovered by different superovulation treatments

Treatment No. of No. of transferred No. of pregnant Pregnancy
groups* recipients embryos recipients rate (%)
1 8 8 4 50.0
2 1 11 4 36.4
3 26 26 12 46.2
4 25 25 9 36.0
Total 70 70 29 41.4
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A 178 859 o]Asle 4F7F FEjE 50.0%= 7Y
wo 2g&S Booy, 7 7 FHIE2 364%, 46.2%
g 36.0%% 78S 2ol E Ho|x] gttt

8Z Progesterone ST

Zb7) o2 @ A el wek AR AHE @
o] ¥F progesterone FEE HAIF A= Fig 49
2} el X8 328< FSHE 50 mg® 3] 5
Z3} FSH 200 mge 13 FoI§ 4 FET 10035
ng/ml9} 105457 ng/mlE FAFEHITE YA FSH 400
mge 13 993 77 CIDRE 3 A2|3 FSH 200 mg
13] B79] $57} 142467 ng/mlot 157432 ng/ml=
§AEIG L, X F wRtheE ERAT 2 AeaE g
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Fig. 4. Comparisons of plasma progesterone concentration at the
time for embryo flushing in cows that treated by different su-
perovulation regimens. * 1 : Cows administered total 400 mg FSH
injected intramuscularly twice daily for 4 days, 2 : Cows admi-
nistered a single subcutaneous injection of 400 mg FSH dissolved
in 30% PEG, 3 : Cows administered a single subcutaneous injection
of 200 mg FSH dissolved in 30% PEG, 4 : Cows inserted a CIDR
at 7 day ago before a single subcutaneous injection of 200 mg FSH
dissolved in 30% PEG.

. Cows administered total 400 mg FSH injected intramuscularly twice daily for 4 days.

. Cows administered a single subcutaneous injection of 400 mg FSH dissolved in 30% PEG.

. Cows administered a single subcutaneous injection of 200 mg FSH dissolved in 30% PEG.

. Cows inserted a CIDR at 7 day ago before a single subcutaneous injection of 200 mg FSH dissolved in 30% PEG.

B9-2) B §7), BAF, o4 hsd $4@ & 2T
o) F FEHEL AT

g 3|4 AnEs AW BEY, FSH 50 mge th3] %, FSH
400 mg 13] %o, FSH 200 mg 13| o, CIDR+FSH
200 mg 13 FaA] sHlolE KA Afolg HE
7] 9k}, Dattena 5-(1994)9) B.aoi4= p-FSH 16 mg
& 30% PVP &d §3iA1A 1319t 03] Fof F 8671
o} 78709 FAFE 7S] £ A7 AFARG W2 B
A52 RAFYrh ole Fol® FSH &3] W& 2]
o} reks} bl F5E Apolz Qlate] Yehd AR
AT AT B A7 400 mg 13] oo BAlS
7} 185712 & E(1998)°] K3t 75 unit FSHS v
=ois} 30% PEGY| &aid FSHe 13] 5o F A3l
12671 2 248708} §AE ARSE BYh o)e I
A)e A EFo] TYGY] el vEhd 2=
Atz gk AAdME 30% PVPYl 8314121 20~50 mg
o) FSH 13] 2§FAF adAoldvka BialsATH(Ya-
mamoto =, 1994). ¢} 5(1998)° 2|5H 30% PEG &
#A171 75 unit FSHE| 13] el ths] Fof & 3d
wxle] & F= 247 1959 88710 e, o)A 7Hsdt o
A = 99709 54702 B A72] FSH 200 mg AHS-
3 ARt Atk o2ld A= FSHY A F
7} PEGZ Q18] 83] AU wEol Y=
ko2 FSHe &E adrt S7HEUE e €
o}, webs Fo] £ HNloR AMEIISNE
H)<3 A7E Hol=E FSH 200 mge) A&l
2 fEg Wielga Az,

Son S(2007)2 4Y3t 83] Fojdte
2ol 4 EB-CIDR®} GnRH-CIDRE 1 2|
B 7] 2o Tuje S I TS A4 S B
s, s 3] & F5 1007, 6770 R 9170
olnj, o]4 7hsd AT = 407, 4071 H 6.071=
oAl ztelE Holx| gkskrh AW A F7] T2
sl g AHol o aFHolzty RIsGIrh Lafri
Z@o02)el olstel gt A M| CIDRE A8t
AAHA B FIINAE Aok A B 7] T
of Hujgr AHE AJFste] PGRa FZ FAES HHY
ANFEA 2 NS W F Egd $AT e
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112709k 1117009, ©]4] 7hsd 3@ = 58749 6.1
Nz FA zto)7h fdvk sk¢ick LH peakst 2%
£ Azke] #e T Agols FuiTdd Ao A
& Azbo] FEXZY B3] g IFHe FATY
T A, AR AA AsE Belttn B3
t}. 2 A3o|A % FSH 200 mge 13| Foig 34 CIDR
2 A AYF 2FAA da v, FAS g oY
7Vsdt AT oA FoHQ AfolE HolA] goems
F2E H$S 29 5 Ju ALY AP A s
9] o]4 A7E XA F e CDRY A A7}
Tl Zeldl 9lo] &3 WHoR ALREY.

Human menopausal gonadotropin(hMG)ol| 4] Sugano
¢} Shinogi(1999)< 450 TUSH 600 TUE 30% PVPS} 4]
A 2522 13 FARE 23 600 IU £ 3¢ &< o3
FA}sE WY, FSH 30 mgs 30% PVPS 4ioiA wst=
FAlE WS HasgE o, o)A e FAEEY
7} hAMGE 5470, 7570, 6370 2 21%, vA@
o] H]&& 43.8%, 18.3%, 19.1% 2 48.8%= hMG 450 IU
9} FSH 30 mge 13] Fod FolA] v ue vigo

2 ol BlsiA FosiA B4 delR=, hMG 8%
o] Aoz @& A 7Iddsted yehd AFOR A}
s9@t) pFSHY 83 Fojs} B3} of7f9] Hafe] 7+ 13
43 Aol F B5E FRATY £ 1137, 9.070
2 1087009, A48 dAY £ 6371, 3671 R 5270
2 Busi gloH, o]y rhsd AW 487, 257 R
4502 FFE AQNIE LA f7ledE B7HEHA
BaE o3l Foo} v 4HS A 5 A o
g 53l &4 A Edo] eugE &5 AA7E A
A3 HE Bl FAOZH oA THs FAHUL I
S 249 ¥ sdvke e AU 5 UHBo T, 1994).
Ao] o4 71a3t =4 & Hl&o| FSH t}3] FodlAx=
68.2%°| 1L, FSH-PVP 13] FojollA= 84.0%= YEht 1
3] Foirt ol EFHHolHR HuFG o f(Dattena 7,
1994), £ A& 50 mg th3] Foo) 0|4 Jhad &
A vgo] 459%2 T 59 o) Jted FAT
H]§o] 413~54.0%% H|&g AAE Bk

A FRBY FEgd o] FE-9] BHF7I5
W, Ovsynch®} GnRH+PGF, afestrus detection®l] thehA
T o2 & FEjgo] 48%9 62%S B3, PGFalest-
rus detection®} CIDR-B A&7 wWeME 53.3%<}
62.7%, THF eCGE Fog 9 oY F FHEO|
57.6%% TFsHA Yebgom, fixTe o F FHE
417%80 FoHoz ¥ 4tHBo T, 2002). ©]¢ o]
FABR ol -9 BFF7IE Wl kA
olal F FElg9 zto|rt gTh & AP AelA A
A FADTE FEol ol2ste] HAHQL FEiEo] 414
%% UERTh ©]E Martinez 5(2002)°] A4l 7 gkt
54 FRADL oA § 27 53.8%%t 454%° FHE
S Yehd Ao vlus] & o v FHES B2 AL
2 AlgEY A A o2 AdE = EmT(L,
2), EmT-W % Holland Geneticsel A ©]2® A5&
Hasler (1995)7} B3k ul2 = v]9jaba Ald =43 o]
2l o ulBAbe-of Ao FeiEo] A4zt 788%
o} 60.7% = TSI frH e o Fokon, E HY
Axpt 84 52 FHES Bk o]4F d=9t A
HAE2E o]a] g xfol7t gller, o]l
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A= 61.0~732%F FoA AolE HAT olHF A
ol Fehpo] AtgHeE] 239 AoldA HIFHE Aol
Atggch 2 Ag9 AAEs nigoz qdd fujd A
2o o8 Ay FAT F9 FAAME Th Aols
Holz|uh 3 FHT FoA o4 rhed AU LE
Aste] ko] o]Agthd 47] o Fujd Ao
= FHEAE 27t gles & T Uk

2 dAellM 2+ A2 AP progesterone SEE
2AsEd, A 7 oA Aol BolA &%
t} & 5 (2007)2 CIDRE A A3 w3 AAEy T
of mujg xzld bl Tl Mgt AZAl pro-
gesterone¥} estrogen?] FZAA | S22 A
7 FXE Bk S Lafri §(2002)2 AHd WA
F7) Fol e A2 TR CIDRE A A& shHA
Tugt X2 wellA A g AR AHAM=
progesterone F%7F 14.8 ng/mlE © Fgkou, 3 ¥
T AFAA T TgelE AL Aol BolH] ¥& A
Tolny, ¥ 053 ng/ml °3tE HEHUDT B8
t}. w3, p-FSHZ Holstein {90l T3] Fo4(F 30
mg)dte] dF p-FSH s %7} 40~80 ng/ml TELE 3~
66717t Bt X&H s B3, 25%% 50% PVPel
43471 30 mg pFSH 18] 3} Ffoll= 40~80 ng/ml
HAE 3~60ANZ 5% EF F=E FASIHL Bu
g THTakedomi 5, 1995). ol2ldt A= L&A #F7]8
el =21 13] Foo] tha] Fojo} BluwsglE o EF
FSHO| s=7t vl&atA fxldrks Ae Jehidn &
AFANME AN BA A9 progesterone FIEolA ThE] Fo
g Z(F 400 mg)¥ 200 mg FSHE 13] T 1F]
H)4=8 232 KW, 400 mg FSH 13] F4<} CIDR$}
He3lo] 200 mg FSHE 13] 53 To] o £2 4
2 BAAT FolAH olrt gtk wEbA Fol B¢
¢} §o]3Fo| progesterone ¥22 WIE oPr|stAE &
tUe A& s

CIDRY] A A}k PEGe] &3)A171 FSH 200 mgd] F
o7} VA vk FeEHe $ARY] o F4, o4
F FEE, e HEA] 2229 Wg Tl oM o
& Awd FdHA zolrb AT wEA Tl 5
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