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SUMMARY

This experiment was carried out to investigate the factors affecting superovulation in
rabbits and to determine the effect of pFSH and PMSG on ovarian superovulatory
responses and embryo production, and the effect of superovulation treatment with a single
injection of pFSH dissolved in polyvinylpyrrolidone on the ovarian responses and the em-
bryo quality, The results obtained were summerized as follows:

Superovulatory response resulted in significantly (P<0.05) higher ovulation rates and
more embryos in spring or autumn, compared with summer or winter. Repeated super-
ovulatory treatments with PMSG leaded to a significantly(P<0.05) decreased number of
total follicles and recovered ova. Superovulation with pFSH resulted in the higher number
of ovulated follicles and recovered ova than with PMSG. A single subcutaneous injection
of pFSH dissolved in 25% PVP resulted in the more ovulation points(33.2) and recovered
embryos (30.2), which were comparable to the multiple injections of pFSH (44.8 vs 37.7).
These results indicated that the treatment with a single injection of FSH dissolved in
PVP was an efficient and simple alternative method to the conventional multiple FSH
injections for superovulation in rabbits,
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= A9 Engle(1927) o] &t A YL Mouse
9] gt Tt M F-E F71% Ze) Bag
o]# Cole(1936)©] Ratell PMSGE o]43}o] aju)

£ 718 Ao FEITL &)

7t&H AESEANA Ju @ S Fdsle &
2EAA L TR FFe) mal folrt glen,
Fojal 9] 1}to](Zarrowsd Wilson, 1961), oA 3
(Gordon %, 1987; Shea %, 1984)¢) wa}r %= =}
ol7b ZA vheht 3 EF wigdest AFdE
zpol7F dE Re.2 BaH 3 gl (Vengo, 1950).
79 FuBH7)E 93t PMSGE At g3l &
2 GAE doloey, FSHE Al&3toda %359 3

#FE & v AUt (Kennelly$} Foote, 1965; Maur-

er %, 1968).

S'Jrﬁﬂ T /71T EXH o2 U Ao PMSG
EFAH BRG] o} W@ 744 E
@& % Hol W }(Scanlon, 1972) 3 39 =)
AL Z2 T2EAA Y d&FA0 ©E

o] AP A (Lubbadeh %, 1980), =3 &9 =)
SHAAANA AL F de dhe F3}I &4
(Onuma %, 1969), WHE-Fojo] m& i 9l
£ 94¥ 49 7+ (Maurer$t Foote, 1971) S 7)
Nk g= SRS R

duta o g FSH7F PMSGR T} uf@ho] B, )
YHA B dXY Frt Hon, £AHR HES
ol gon, #ATY qualitys] M= Hriz &
t}(Dattena %, 1994),

A HeFR71E A3t FSHE 31% 54 @
& Fojzte WS Mg BEdoz Aestw gl
£, o] W2 PMSGe| vl gt daules 43
T Ao QM & A58 ez goy v
#4717t 2~2.5A17F0. 2 Fro} 3~5U7F A& T3
of 3tH, = 23]9] Eolg WRE st WARS
o] 1L A2 FALEA HER FENA stressE
7teAE 387t e, ol e stressE fi
g 7 9 stressE& 7}3F ol A cortisold] Bt =
Al eI, cortisols] FEZF EEFE wl@El

- 128 —

Ao goh(Edwards 5, 1987).
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uki, 1993). Dattena 5(1994)& FHul {714 A
AASZE2RY F4E AAA I PVP (polyvin-
yipyrrolidone) & o] &3t Aud& FEdte ¥
2o #3Bg Bt A2, Lopez-Seb-
astian $(1993)& propylene glycol& FSHs} 7+
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2. Hormone HM|H|2| Z=H|

1) 22t R 7|2 28t gonadotropins2| Z=H|

(1) Pregnant mare’s serum gonadotropin (PM-
SG)

PMSG A A2l Serarumon (Denka Co., Japan)



£ salined] ml'g 100IU¢] F== 3143},

(2) Porcine follicular stimulating hormone
(pFSH)

@ pFSH AlA| ¢l Folltropin-V® (Vetrepharm
Co., Australia)& salined] mlgd 20mgel &
=2 g4sqh.

® Folltropin-V®E& 10% PVPo)] ml% 5mge] %
T2 N3t

® Folltropin-V®E 25% PVP] mi% 5mgd] %
=2 M3t

(3) Human chorionic gonadotropin (hCG)
Yuhan HCG (Yuhan Co., Korea)& salinedl] ml
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4) pFSH2| muitiple injection 2} single injection2}
g3t

(1) pFSH 1d 23 A& (n=15) : 6.6mg2]

Folltropin-V®& 19 23} 32 7}(total 40mg)
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(2) pFSH + 10% PVP A&+ (n=9) : 40mg
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2D 70% alcoholj 0.8 AZL A S| § F 32 %
A A4 A Fedyd ne FFHE 15cm
AAgte] e 4dFE MRS e =2AA
=28 F7I7t AxHA A AA Adart
FE HHAZE xEHIE Hol AT FAFH
AT we st st
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o}
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T8 FAEY FE HEEE FAs

5 Bl &4

Az BATEH E£4& SAS(Statistical
Analysis System) package& AME3ld GLM
(General Linear Model) procedure& A 8} zt
A& Fd S FA s

a4
1 A" e s2E U

Xz 328U PMSGE AHE-3te] s
F7INAE @ Ade whg 28 g A

ste] Table 13} 22 A3 & Aok WA =HA &S
BEL QlojMe 4Ade AR FHQ Aol E
YRR A gktot, wj@gel F FEe Fo 9o
ME ALo] 16.07] 9 2350 24 29] 33.871 9} 45.
670, 7189 405788 52,2709 Wty HeHe
2 9 vehgn(P<0.05), o &L 326709 42.1
M2A FFEAE Yehllo] A A Fo48
=HA gsitt gd FARY Fo AdME A
o] 13.571 24 &9 30.970 ¢} 71-&< 27.87] ¢l u}s
A 9A e 2(P<0.05), 7180 SEE EAY
B oEH ALL AR FIHL HA RS
on, JE3o] BAH 30,9704 Wi 189 =
A @A Ve (P <0.05).

2. gl Xelof mE S22 S

PMSGE AM&3te] wtEAu Ao & 52
B 982 Table 2614 R upol 2ok, wjghs A
B FEF] oA 13} sl @A )9 A 9.970
2AM 309 A9 23 sujd e 8.67l vl
opzk EA vebstou §o: 9l zole gigich W)
TFe Z2hzE 30.870 9 16.37/0 24 23 Il X2
e @A degen(P<0.05), 328 g2
2 ZF dEF M E 13 FalF A2 40.77)
o] vl 23 el AHeloME 24970 2A 2HA

Table 1. Effect of a various seasons on production of rabbit embryos following superovulation with PMSG

(Mean £S.EM)

No. of No. of follicles No. of embryos
Seasons

animals Unovulated Ovulated Total recovered (%)
Spring 9 11.8+2.9 33.8+5.32 45.6+6.22 30.9+3.4° (67.8)
Summer 7 9.6+3.3 32.6+6,0%° 42,1+7.0%° 18.9+3.8%(44.9)
Autumn 6 11.7+3.62 40.5+6.52 52.2+7.62 27.8+4.122(53.3)
Winter 6 7.5+£3.6% 16.0+6.5P 23.5+7.6° 13.5+4.1° (57.4)

The values with different superscript were significantly different (P<0.05),

Table 2. Effect of repeated superowlation treatment on production of rabbit ococytes

(Mean £S.E.M)

No. of follicles

Treatment No. of No. of ova
group animals Unovulated ovulated Total recovered (%)
1st 16 9.9+3.22 30.8+2.92 40,7+4.82 25.3+2.22(62.2)
2nd 16 8.6+3.2% 16.3+2.9b 24.9+4.8° 7.9+2.2°(31.7)

The values with different superscript were significantly different (P <0.05).
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SR AR 528 g AHNE B BA Y4
2 @ 4 Utk B2 FAFe) oA 13 il
A A4 25308 Baatdent 3020] A 2
A A2 TONE A5 R B2E AN %
goll W3l ol vhehdeh(P<0.05).

3. Gonadotropin2] Z&/0| M2 ezt {213

A7 thE JHAZ 528 PMSGS pFSHE
Atgete] Il #E #7142 A3t Fig, 29 728 2
F& AUtk vidpo] dolA pFSHe AHel77}h
45.170 2 PMSG A 19 26.2/0 ¢ ¥lajA =4
g5 (P<0.05), M@HA P& X9 Fi=
pFSHe] 14.370¢l vl&] PMSGY] 7% 5942 &
A Ve THP <0.05). 38 dAEe] ol glojA
= PMSG9] 16.970 ) H| & A pFSHE 2] 3¢
30.470 2 A Yo (P <0.05).

4. 22 RodHo| 2 S EEEE

pFSHA A ¢l Folltropin- V&2 Apgsted shujar
o FrIWHE AwA o Agde Q&5Fouy
9l multiple injection®} %<& 3 4E o o m
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ASHE AU WA G2 d¥FE AT
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ot 13 FsrFAsE 2] 11,0789 b8l A f9
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-V®g 25% PVPo| &35te 18] o aFAES
1387424 919 T 23 el g Hx) gvh o

29 WAL A&EFAF FoA 44.87), Folltrop-
in-V®2 10% PVPol &3)5le 13 9 stFA1 2
ol A 39.271, Folltropin-V®g 25% PVPo) 433}
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Fojgo] 71 BE wdHEY £E velidoy
A Ao oL JehR gt AAak
TIE2EYG NS B F UESFE AT AT

50
45 5
40 B it
35 I Unovulated
30 follicde
= Recovered

25 Ova
20
15
10

5

0

Fig. 1. Ovarian response following superowulation
treatment with different gonadotropin in rab-
bits.

Table 3. Ovarian response following different superovulation treatment with pFSH in rabbits

(Mean +S.E.M)
QOvarian response

No. of
Treatment groups . No. of No. of No. of

animals ) . .

unovulated follicles ovulated follicles total follicles

Multiple 15 18.5+2.22 44.81+4.22 63.31£4.12
Single (10% PVP) 9 11.1£2.8° 39.2+5,42 50.3%5.32P
Single (25% PVP) 13 13.8+£2.320 33.24+4.52 47.0% 4.4°

The values with different superscript were significantly different (P <0.05).

Table 4. Effect of different hormonal treatments with pFSH on production of rabbit embryos ( Mean =S.E.M)

Treatment No. of No. of recovered embryos

groups animals treated Total Fertilized (%) Unfertilized(%)
Multiple 15 37.7+3.8 34.1+3.5% (90.5) 3.6+0.72 (9.5)
Single (10% PVP) 9 22.4+4.9° 21.4+4.5° (95.5) 1.0%0.9° (4.5)
Single (25% PVP) 13 30.2+4.12 28.4%3.7%0(94.0) 1.8+0.72%(6.0)

The values with different superscript were significantly different(P<0.05).
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Fig. 2. Percentage of morphologically intact em-
bryos collected following time course after
hCG administration.
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Fig. 3. Morphology of rabbit embryos following superovuiation treatment and mating.( x 100)

A : normal zygotes.
B : dark cytoptasm
C : fragmented
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7. 8|2 X 2te| morphology Z7+

Zulgl FAY hCG FHF 20, 34, 48212k A o]
35E =TS Yy gy or B variationg 7}
A2 Atk 77 & BV f4E $REe 3
T8 AZPEE gekst ME GAE JeERa e
H, in vivooll A YE3le ¢ H3E R, AXEE
GAA g HE R, AZED 5 FHo
dojd A B9 viAG v Ao HFHU

-,
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Wolfenson %(1997) < steroid X2 A &3 <l
8913} heat stresst= ©E wdd] oA @2
FFL vITNT B Yed, A, He, A
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ok wjEd dExE HAAA NN Fad a4
o 2% stressEelol] oA & 7Fo] £A4LE FE
2.1 gonadotropin®] #H|u} A o £ ]
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Ingraham %(1976)& W¥7] F9to] 7129 9
3l AAdA FEH & BRH IS WG
3t 2w, Wolfenson 3(1995) & B X9} we-g &
% stressel] ¥l Zatcta ol

Ledwitz-Rigby 9} Rigby(1987) & sjA|ol|lA 5}
2t Lo A] progesterone] BH|7} o EHd e 7+
A%ohw st

Lucy %$(1992)3 Wolfenson %(1993)& 7]
stresse AHHOE Ao AN &FL oy,
THHLEE ANBAAGS E9M 7L G2
A 9] steroid 4ol GEE PIASL xS wWeof
g &g vzt 319t} Badinga % (1993) 3% Wol-
fenson §(1995)2 AAAQA a8k, HF2d 71L&
stresse X9 W WslE Yozl
298] dEHA estradiold] F& FE+ andros-
tenedione®] & Ao dojubn], YukHo
2 3¥ YA progesteroned %7} estradiol:
progesterone 4|7} 10} Av} 1R.t} F-& A+ atresia
o] Hr71gew @ (Ireland$t Roche, 1983;
Spicer &, 1987)8 Tt ZEFHCoE AAAYN 2%
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ol FE M AT itel lojA
AdAY] 4ol FFE v Al & v W
AFINE QAN AY A7 2R e B=rt
wolA M W75 4%& v, widd LH
surge® 7ZHAAlZItH(Madan® Johnson, 1973)3
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o, 22 NEAANFS AA Y o] A AidF
E£& FA] AAME B2 HHhddsd 2o @
F38g 278 (Fuquay, 1981). ¥y 29
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A=l (Rzepkowski %,1982), Harrison %(1982)
2 vjed LH surge 9} 34 22 9 A progesterone
9 BEE FAY] M e gL HFHT F
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o, PMSG+ sialic acidg& ©o] $f8t2 olA
P71 v ABRE SEFAE 109714 8
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Dielman %(1987)& oA FHufd {714
PMSGE w7717 2Bz wj@o]Fo % second
follicular wave’/} @ed ¥ B2 o] second waves
estradiol®] ¥Fe] EolA o|4) olHe] 7] 3
o g FFE vHG s

E7loA wE el wid&Y Asb B
(Foote9} Onuma, 1970) H A=, 53] 25 I%
EAqqAE uldge 74t vebdth(Lubbadeh
%, 1980). °ol¢} #ALEH AHEC] GE FEAME
Hol R g, & (Willet %, 1953), "% (Pal-
sson, 1962), A% (Linz} Balley, 1965) $olA 2zt
Z+ W@ Aol R HE A
o] olp7e Wi A Yl dig] o8 A
2 AYEHZ JEY 2 SE2EAA Y d&FA9
m& Ao 3434 (Lubbadeh %, 1980), 4
o AFHAAFAA A 4 de Ao {FEFHHG &
%4 (Onuma &, 1969), WHEEdd uwg Wiy
d x5 A (Maurerét Foote, 1971) 5 71919
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A ¥ 30Y0) AAe £718 9§ PMSGHAA &
olgdte] wrE T A wFdF, FEE
&, 359 el $7 1%} g TN uY @
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FeBH7E 9 E Ax) PMSGS FSHA) A
E dut3 oz ALEsta gled o 4HA=s
229 R vAS GXE U A FuEe
#7184 €. 238y PMSGE w77 de=s
W@ o] Folx ZE d¥ e AL f7ste 7]
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antibodyE& Fosted PMSGE =3 (Boland9}t
Roche, 1993) A|71B24 #2228 ZoF 7 gt}
2ol PMSGR T FSHA A & Bo) Al4-31d
Fuj&E fr13 sled, Yuty o= FSH7Y P-



MSGET wj@ 7t Bow, #3389 &g &
T FAFY Ao YAME (A F, 19868
Dattena %, 1994)2 BRI HI ) B HAPlA
AAATZ2EL PMSGY FSHE o] 838t |
€ F71N2 A v 4E dAe] e
A FSHE R3¢ 7497t PMSGY Rout
A JeEdEd o] A& Dattena(1994), Boland <}
Roche(1993), % £(1986)<] A3t A Ajsgioh.

4. FSH M|H[2] Multiple injection} Single injec-
tion

&3 AP FEANA FulE Rl F3E o4
oA 7pa 718 AQ &2 dA FSHE &
F71lM FE) FFE A dutF o AHE-H
2 o}k 28 FSHe AE%3 vxt717 2~2.5
Azgte g grovpz Hud-fr]A Holx & F
W ol 4 B ok sty @dE XA Ak BT
A g 7187 A b dubE e g A
3= Y& FSHE 3Y B¢t 37 74 *
o} &+ multiple dose® o]t} =221} multiple dose
He gl AFT uie} o] AF T} e
AAZEo) goenz FEA47A 3% stressE
gk ok ol hormoned Hod st AR A
T B A7+ energy & &R gk, o] 8@t o]
F2 s FSHY 34 8m& o|&3ted FSHe &
& AAAA hormone FAWYH-E ST
W ol A-7ztEd olsl A s gt

Lopez %(1993)& %ol A FSHe| &= & propyl-
ene glycol& AMg3te} A& F AN FF5T Ay
TH7 whee Rustged, ofAe Morell &
(1971) & propylene glycole] FSH & & g thAFE 9]
ol 7+l EAEA S W3lE d2AA hormone?]
BN g FIMASFE 448 AE BREGYSE F
=3t

Takedomi $(1994)3% Yamamoto % (1994)&
2o)A FSHel &wj& polyvinylpyrrolidone (PV-
P)& ol &ded, o Ed& 94 =g AP S
T 73 Bge FASIAEA MBIz F
o] 1-vinyl-2-pyrrolidone’}12 FA A, H7F £}
o] 10,000~700.000& zte 4] P Eoln &
AA, FEA], @ASFAZ JHRE AMEHA
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T & EAo|tt. Takedomi £(1994) & pFSHE
25%, 50% PVPd) &8st @dFAsA(E B¢
328 A7 77H5¢ FSHe 3% 58 450
2 FANA 94559 Wi T4 FAH T o
4 75T £ FE 5T BRAL
v, Yamamoto ¥(1994)& pFSH¢ &ul=2 30%
PVPE o] &3te] dX, 353 3@ F, of
Y F5d FATY £t AEFANG FoF 2
ol& YehiA gATT ATk £ AHAM=
25% PVP& &rj2 o]&3ta Fujdg {71212
Az WEse B £ & 223 Yrd
R e] A glojA FSHAA 9 d&5d wis
Zd3 THE VY EZ & A4F|2 7
A AT F e MAE TEE A WH ol A
LR

H B dad tEo AFAA k= 3L
E BY39 A8E M A AR g
ANYPF o}7] Ajgo] g o] &I itk AlYF o}
719] A&S g e M wA Fa@Eg f18t
ool o, FujF frle BYEAAAM A5A
2 2 ujore] o)A ojM Rk £AHEE &
o]7] 95t gl AFR-HI SUth EYFAAA AL
L3l AAAFTIEZELE FEAY s7HIAR
FSHAA S ®ol Al482 Ut ol AMgshe
FSH% £EdA #2% FSHs} vpastA = bzt
N7 gorveg HuE F71& M R F
W ool Yidsior stRE A&g we FAAA
£ 73 AAZRS FAolg & & Sich olEd ¥
A2ES #48 HHOE PVPE ol &3ty §8
oA s} 7to] FSH %o wye] &=HAE F
A 387t 2A2YA A& goh v ol
WE =71 A0 PVPAA A7t A @S] &
g3 JAlFAe 9EE HXA FeA, AHAA
Fal g ZAEL sA A Fo YU AFe
ZAL7} A8 E o ofgt s T

H
£ ATE AURTEEEY Fool 98 FEe)

FRE KA E AL HE AEFH R IR

9} AL Yidted 2 B3 FiL, New Ze-



aland White£9] E7| & A1 L3l A A4FIT2E
o] BoAd, VEuERI], TEEAAY o]
2 HAgulo BE Tl WAhurgy) da B
FAHY AAELE ZAEEY. 2 ARE 89
s ch2-2t 7hoh

1 AAAFEEE Edo 93 i FHAA E
7ME g3 7H&o] &% ALRY {9
Ho2 Be XIS (45.670 ¥ 52.271 /42.1
A R 235 FL 44 w3 58(30.97)
2 27.871 /18.970 2 13.570) & RATHPL
0.05).

2. AAATEEEQ PMSGE E7olM 43 2+
Ao R 28 A&RAEHIYE v, frexog v
& X407 /24.90) 5% FAIFE
(62.2% /31.7%) & RGP <0.05).

3. A¥AFEERo 24 pFSHE PMSGxTh
B2 GEW-S(45.17 /26.270) # dAE s
(30.471 /16.970) & B3 cH(P<0.05).

4. pFSHE& 25% PVPe] £33t single injec-
tion &AL AL wledse 5 4T
7} 33.270 9 30.270 2 1}eld o] multiple in-
jection & 7§29 44.8719} 37.77) Rt}
T BA dEste v oAl Aol g e
WA gtttk 2822 pFSHe| §uj2 PVP
& AH8-3+4 single injection & o] Eo
ArE EY 7 Y 2o e g8
2 AAE H o] dgela AR

X =3
HMoE
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