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2 ATE AF S5l ohEs /71 & 247 st EFsEEd v =
AAL dd AL, AW AT dsdAdAL g At 259 A
AFR Wae] WheS BEE Y. FSHE 493 83 50mgX FAFste] thu &g
7189tk A E 289 24 L radioimmunoassay(RIA)H 0.2 Z2Astgom &
N A= A HEAVIE SBFATY 250 AAE dAaer dEe] Ws

s B
B, 4 F 790 £V WA P o 35t

A3t A} progesterone FEE day -11¢9]
Sng/mL} oW day -20 F23] #HAaske} day 09lE 0.2+0.1ng/mLE

Xﬁﬂ% fFrAsH7F day 2 % ’%%o At Estradiol®] s%+% day -11¢l

10.6+4.3pg/mLY 2 day 0% 15.0+2.1pg/mLz HuAE 7]E3. LHE
EEE day 291 0.6+0. 2mIU/mLi 4354% 71538ka o] F e
t}. FSH 5%t day 09 02+0.1mIU/mL% H 1A E 7|55t o
Tk W3l FdE Bt

2. thelgxlg] & 9 E7] Feke] AST, ALT, BUN, creatine, cholesterol,
albumin % total protein & FHAssrA o] WstE FAS Ay 7t A3}

i

H
=

+

)
o

i_ll‘
o xR

)
spAe waks g Ao 3 WY W Aom FelH Aol Ut
3. 3ed 1274 F 62l FARe Ak oF ol d FABe

3771(59.7%) X .




.

A

s
fet
=K

E

14

17

19

o

o
il

el

26

wr
N
sl
,m.o



A&

FA A T892 1800~20001 Aol wkFEXA

S

T AR SH A38AA <

H
T

N o]
o P
T 5
e
=
=
B o
o]
S )
~
"o
X
% o
i~ ol
moNE
o
& =z
file) m
L
NI
el
~ W
T T
o N
< 9
—
O -
3/
Tl =
T 1
Ho R
L
 Ee
oL <H
o =
FHE
<
T

=

Ho

AN
A

Aol 769%2 WA 288%7F F¢=

= A

3+
sl

o}
=

)
K
o
=
ol

o

s, 2000). o] A

A7 = ekl

O~
T

[ei3
=

g

s

w
]

ol
AF

o]

<

o

fvael
&
X
0|

s
jond

o
oF

el
Njo
o

= 7]

o At

ol

LV 2 E= = A

sol 4

o] 4

2o

tof o A2

S

el

DU SE TR

¢] 214 (Shea

, 1999; Nasser %, 1993; Staigmiller, 1992; 7 %, 1980), A g

1984), thul &t

=N
[S9)

==
o

2] (Looney
9] % Z¥H(Ohboshi, 1997, Hasler, 1997), ©]2]H (2

%

o1

I

5, 1985)

1986; #

=N
o

o}

ol

]
1991).

CEERRX

1988).

=N
[SIE)

=i dE A e

=N
O,

Ft+= X7 v Boland

ol

o

< o o} (Bishop

uj &l

+o]

S

717F A

9] Yo](Breuel %5, 1991),

sd-o] vl Aol o

1996).

=N
[SIE)

’

=
&

Mo

&

o

A} 2 E 9

A

ol

o] FoJ7fAl Y (Bishop 5, 1996;

A

3

% (Staigmiller, 1992),

A5 29

A

al

_]
]
(Bishop &, 1996, A 5, 1980), A

A

1984),

1993; ©]

=N
O,

2002), A& AAE( Nasser

FH ol o2 v

Lindsell &, 1986; # <,

1994;

=N
S}

Bo

= SolA

A2 W
Folltrophin-V,
) tHGonzalez

LH(Luteinizing Hormone)3F &g 7271

15

1990;

R=N
o

AFg5 2

%ol



Armstrong ¥} Opavsky, 1986; Lindsell 5, 1986). =3 -4 WGx7} A3t 4
T o) A dsel s Astevs Hil(Lussier & 1994; Bungartz <}
Niemann, 1994; Pierson¥ Ginther, 1987; ©] &, 1999)7} 3ol =53 HALS &
dq HAGEE AAINAY SAGETE gl AMAE dEste] o] &3t Tt

thaf ek wkg-o] e P77 St AAARFEEEY s Foy
o] A Soll #I wWe "ol 9dth(Bishop &, 1996; Ellington &, 1987,
Prather %5, 1984; Gonzalez 5, 1990; Armstrong® Opavsky, 1986). -] i}2}ol]
A S e 3 AAxFEEE it g A (H T, 2002 4 5,
1998; = &, 1988; A &, 1984)5°] Aom Ffox= A7 ol AT
K a7p o] Foxl mprt glvh

A TEES A, HekeAl, GEAC s |7 2 A7) wE
of thufjgke] ¥k X
Hormone)®| 4] s gosls Aol FR3ith AHZOE T2
progesterone 23} ¥ A oA LHEYZS A& vjgda g s o
A gttt progesterone®] A eFEH Ao A A EE GETF AdSEo] wA o] uy
a2 LH surgest wjgo] FA]dl yeldth @A F27]5 <9 progesterone? %
= LAFAT N HaAE FASL wiE A 4~699] 543 AstEria 2
A At (Larson ¥} Ball, 1992; Folman, 1973; Henrick &, 1971b).

Estradiol®] ¥EX @AYo AAEEE Holx =1 9ol= 2 Wiy} Quu
2 & g tH(Henrick %, 1971a).
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L2000 AR Qe AAER fAH0R
WRE ERE 2= AAEClt T AFFHel AsE e 23w
g gAS] 9dd AFE FAAFANN £9H FA4AL ol gkt
FEL AGHE FEI N F2 SHYBL AAsGo, ALl W)

WAFE7] F oy A (Artificial Insemination; ADS day 0= 39S ),
day -11° 19g®] progesterones 3%k Controlled Intravaginal Drug
Releasing Device(CIDR PLUS™ Hamilton, New Zealand)E& 2 o] 49l A=
sl 84k 4] 3k A Ll i fr =8k ok Day -45-H
Folltrophin-V(Vetrepharm, Canada) 400mgZE 4¥ %t 12417 774 22 50mg® &

=

FAF 8al day 29 PGFa(Lutalyse®, 25mg)% FAbatal CIDRE Al A st
Zeeo olTsAL WA W sto]l T 1247 B 1247 7hA o2 23] 24
stom, ZF AFFA Al AA 2 straw(xﬂ = FHHsA)E /\}%0}04 A Al 3}
S 22 AFFH F 100ug GnRH(cystorelin®, Sanoti Co, USA)ES H{FA}
EIia=s
3. 7 sl 9 AA

B ¢ 7dAd FAHATS FFeded, IaE fAt FFALS 10%

FBS(Fetal bovine serum, Sigma®, USA)7} # 7}9 D*PBS(Dulbecco‘s
phosphate buffered saline, Gibco™, USA)E o] &3ttt FA T 35 oF 55
of A 2, 3 "w]FA}elel] 2% lidocaine(Lidocaine Hydrochloride 400mg, Eﬂfﬂok



5SmlZ Zuwl# & balloon catheter(FHK®, Japan)E AbgZhell 591 2 A=ks}
of HejaAl Wyor gl FAEE g4 T U PGFu(Lutalyse®,
2omg)s IFFARete]l vE AT AFS WASA I dRds
embryo con-filter® 1x& A& F vjFgAZ &7 10~160u1&2 2 A& n 7
(Olympus, Japan)stol A Abetsitt. 7 A e ASdAS st &2

= oA EE Ao r REsg

l‘ﬂ

2539 A (Medison Co, Korea)oll H2Hd 50MHze] A8 ©EHA=2
2o HIAS BEFAY. 229 HALE day -11, day -2 ¥ 29 A o2 Z
o] WS AAT T da g Ao AE g & EH45 A e A4
Yote] daE o WFSR scanningdte] Aol FEE, A9 EART.
yol waAdns AT dx dA FS 93] CIDRE AlAS e das
Axgom, 1 F 29 AR HAbste] wig A P 5o HAHS Fels)
R A2 FAZE detd WE g ow ddsqit

dF 32 & (progesterone, estradiol, LH, FSH)9 % & ZH3l7] ¢34 day

-11, -7, 4 F 2% AR 2F 4~5A7 AAMAA dd 10mlE ANFH 3

o, gl 4TolA 3000pmo.E 108 Fob 94 Bustel AYS Relg ¥ 2
s

TEEY gE AT WA 70T mashit
d % progesterone 5 E2] =42 DPC(Diagnostic Products Corporation, Los

Angeles, USA)9] Coat-A-Count® progesterones AR&3Fo] 100p0e] A&
RIA(radioimmunoassay)H 22 WAl 7l thS gamma counter(EG & Ortec Ge
detector)oll /| =A3s}o] ALttt & Coat-A-Count® progesterone kitell &
o] 9li= progesterone@ A7} F-2® 7} tubeol control¥ x| FHI A|ZEES 1000
A BEg T ImLA PI-progesterone Wol wulEE A -2(15~28C)ol A 3
Al st wigE k. Wi § tubeo v ASHAS AANILH, tubeE

gamma countero] A 1#3F S35}

% estradiol x99 =AHL DPC—J Coat-A-Count® estradiol S A}-& 3} o]
progesterone¥ #2 WH O E WHEAIZl & gamma counterol A 13 A 3H3A



t}.

g% LHE = 342 DPCY Coat-A-Count® LHS AM&3Fe 200p02] &7
S radioimmunoassay (RIA)H ¢ 2 WkEA]7l th& gamma counter(EG & Ortec
Ge detector)d| Al S 3te] Al4tetAtt. 5 Coat-A-Count® LH kitell £+
LHSA 7 H25 ZF tubeol controld AF 3 A|E52 200u0% 53k 10040
# PLLHE Yol & Azt wek wwksls ¥ 7+ tubedl buffered wash

solutions 2.0mLA Y3l 2% % tubed A+ FSAES AASAL o] 4S5 1
3] Wk 3k & 733 tubeE gamma counterol A 13#7F =33
%5 FSH 529 =42 DPCY Coat-A-Count® FSHE A}&35le] LHS #&

o2 Hk& A7l & gamma counteroll A 18-7F =43¢}

6. @} A5} 74}

Z7437] 984 day -11, -7, 4 & 2% Ao 0% 4

o 10mlE AHsAE DAL 4TlA 3000rpme 2 10
5 %_é;v‘i—ao} 7t At E =4 & u7px] 70T Baskd

=742 Bayer Health Care2] Al¢FS Al&35lo] A5d AR
ﬁn 7] (Express Plus, Ciba-Corning, USA)= o] 83} ASpartate
Transaminase(AST; SGOT), Alanine Transaminase(ALT; SGPT), Blood Urea

Nitrogen(BUN), creatine, cholesterol, albumin 2 total proteine #2138}
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7F AR E Al FF progesterone

=z &5 O o)
ATF559 BA F7] F DF progesterone
=
T

AFZ o] wA F7] F FF estradiol

=

O -

T =
O -1

FEE fig. 1o vERd wpep 2
day -119] 7.2+3.8ng/mLle™, day -2 523 7

fig. 104 Hinpe} zro]

o
CIDRE AY3dt day -11°] 10.1#4.4pg/mL o™ day 04+ 15.0+2.1pg/mL=

HADANZ 7|25l o]F Yo == Hol: AA

YT FEL 0
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Fig. 1 . Concentration of progesterone and estradiol in plasma of Jeju black

cow superovulated during the estrous cycle(Day 0 is the first day of Al).
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d A+0.1mIU/mLY 2™ day -2¢] 0.6+0.2mIU/mL=E FH 13 =
]E

N>

— Oz
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S

AFEZ$9 B4 F7] T BF FSHEEE fig. 2014 ®i vke} 7o) CIDRE
Ast= day 119 0.240.1mIU/mLA 2.7 day 0ol 0.2+0.1mIU/mL= 31X &
E3to] Aoz enkst ¥l gAS Bt
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mIU/mL
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Fig. 2 . Concentration of LH and FSH in plasma of Jeju black cow
superovulated during the estrous cycle(Day 0 is the first day of Al.
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Table, 1 Changes in serumn bipchemical walue during the estrous oycle in Jeju Black cow superowilated with FEH

(Day 0 is the first day of Al

Day
serurn blochernical itermns
(Unit)
Day -11  Day -7 Day -4 Day -2 Day 0 Day 2 Day 4 Day B
ALT (mmL) 144430 14,8443 1504 4 154431 164434 162227 16,0431 162435
AST (mUfmL) 467106  BO7x114 459478  ROA487  HRT7491 BORt74  BEZ192  BEG4117
EUN (mgfdl) 81231 97412 93220 95425 T4423 9611 6 80423 91425
Creating (mgfdl) 12401 14101 13401 144072 141072 13401 134020 15402
Cholesterol  (mgfdl) 9562172 976174 9424245 10262215 9731173 9741148  974x184 10371176
Alburin (g/dL) 39102 4102 41204 43404 41403 4002 40403 42403
Total protein  (g/dL) 7804 76205 82204 §2405 g440F 8609 81408 82407

1



3. 223 HAF

2 AFoNANE 25T AAE -3 2
CIDR A2l d &3 HALE &3 A7 EAsts a&¢E AAste] vl &
A g AA sk

g0 Aol A AF F9olA thild He Fou
3b e fig. 3A0] YERE whel o] FA e FAS & F gtk day 20&
CIDRel ] 3 4] ‘:‘”457].@}& »Moﬂ H% Li—‘;«ﬂ %%E]‘”lﬂr(ﬁgSB) day 2%

Fig 3. These images shows the real-time changes of ovary in Jeju black cow
superovulated with Folltrophin V(Day 0 is the first day of AI). A) day -11
B) day -2 C) day 2 D) day 5
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4. A AH A

TS 12%2 gud Agste] F 62709 FATS 3 FEUTE o] F o)A
EE T4 7t FA@ 37TMGBIT7%) o T oG oAb e AT e
Hyt 3170 THtable 2). o5 o]2 7bsgh 37709 AT wdETA = Al
7} 3171(83.8%), wlRkE7} 671(16.2%) % Y EFSEChHtable 3).

Table 2. Embryo production rates for Jeju black cow superovulated with

FSH
No. of total No. of embryos(%)
No. of donors b
embryos Transferable Degenerated
12 62 37(59.7) 25(40.3)

Table 3. Developmental stages of transferable embryos in superovulated

Jeju black cow

No. of No. of embryos(%)
No. of donors Transferable
embryos Morula Blastocysts
12 37 31(83.8) 6(16.2)
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2 AP AF S5l FSHE tujahs f7)8 & 247 52 5528
(progesterone, estradiol, LH, FSH)e &% AL & A3t AHAST, ALT,
BUN, creatine, cholesterol, albumin, total protein), AW A& LA HA}

ME AL F RS AAR Wil weE pES 4T v /b
HelE Al AF 599 dde WA AN 2 )z 4RE AL B
o2 #q3}arh FSHE ol §atel thifet Aelg sl o wao] wase o
del WAL A4 wAFo Aok 9T wasel Ak (Wenzel, 1997). =

|
sEEg olgd e Ag A el s2Ee] Wsldy, ¢ao Wil
ol okAS woltli:= ZHoltl o] AA

Ma 2Astel Zh7ke A4RE HA4 g

A Z 29 progesterone, estradiol, LH, FSH?| #H] HHE o}= AL

se Adsted F&8A AMEHT. ZHEOE SE

of ¥ FUMETa dutdgom ke glow FRE

—)Fiﬂoﬂ*ﬂ LHYES dAEA dholA M2E G225 ASA1AH 2F
S Al dozivta Haix o] gl th(Kastelic, 1996).

@ °ﬂ"1 FSHE o]&ste] thajat AelE stds vl 24 F7159 AF355

3% progesterone TEt fig. 13 o] CIDRE AHYst= day -11¢9

7.2+3.8ng/mL o™ day -29] 43 #A3stY day 0°l= 0.3t0.1lng/mL=E ZH A
S FASHE day 29 05ng/ml, day 4°] 4.8ng/mlL, day 6°] 10.9ng/mL=E
2239 th ©]& progesterone ¥%E7F WA 7)o HAXE VeI wig T =

7val7] Al#bste]l Haxlo mdaldnt o= B4 WA Frlek dAske AdE
B At (Larson ¥ Ball, 1992; Folman, 1973; Henrick %, 1971b).

Estradiol®] &%+ LH surge Ao w]2d AJdolA Huxe Zdshs
Aoz 4y drh(Henrick %5, 1971a). ¥ Ao A= CIDRE Ad3tE= day
119 10.6+4.4pg/mL$ 2™ day 09+ 15.0£2.1pg/mL= HILAE 7]&53F3 9]

T 92E FAE B ol AN A F7I9 dA e 2HE B
LH| Fx= FA7] 45 stel LH surge’t UEhd § Sopx= A= o4
9tk H AFoAE= CIDRE AdstE day -119] 0.4+0.1mIU/mL 2™ day

fzoﬂ 0.6+02mIU/mLE AL Z 7|28t o]F }o =312 molr)
FSH = 549 fgmrt gropx A wavh glov i Al7|7F LHe

O%F
lr
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HlS=sk Aoz deA v Hax = JfAIEe] 2ol 7F A3 A EHA|HE 6~124]
7Zto 2 ®axo] dtk(Dobson, 1978). ¥ A oA = CIDRE Ashs day -11
of 0.2+0.1mIU/mLY 2™ day 0ol 0.3+0.1mIU/mL& HixE 71%6}04 A A
o2 9k

3 W3 Y-S BTk LHS FSH 2% 3] v
=1 7]'X]J— MM‘:]' ] T EEE BT 92 %_ 7 Z
T3 LHe FSHE Hiu F3¢9 A 4
1979), 9AIZH(Akbar, 1974)o8ta L&zl Aoz B uf =4 7H7o] Ui Zo
Azt ZEREY HusFor At v volx Aoz Bttt LH surge
7F dojus m@d s Ve 3 & S 2] ApA

[e]
= 2 599 AHE HHE
T Atk éwgé}b‘mfﬂ Toﬂ HPEHOR AST, ALT, BUN, creatine,
cholesterol, albumin, total proteins< YA o 2 FR3HA YFoX L 3}
7 HAAR F2 FA43sE AST, ALTE S9oA XA Ay
Coles(1980)¢] H 19} ﬂooﬂ/ﬂ daAsteA S FA4 = %(1980)«] B el 7
o] fAsE 235 Bt 8% U BUNY creatines 543 A3+ table 1914
YRt = vhel 3Eo] ‘?—ixé—zrﬂ Sk AN B9 de e, = F(1990)¢ B
oAl g9 BUNA = 10mg/dL o= & A9 Ao} b3t 58 Ho
Tt} Creatine 94 Mitruka®l Rawnsley (1981)¢] H. ilo| A+ 1.54mg/dL, 3+
FolA = 1dmg/dLE AAAeF vls=gh FFo|dth(AH I 4, 1983). dH Wi
cholesterol, albumin, total protein =% X| O“/\], & dAFxEe] Hadl =43
9} f-A}3k —’F-’#—% HYow A4 HYE HAYPMitruka®t Rawnsley, 1981; =
5, 1990; ¢} ¥k 1990). A A s}stg A} ] ol A e fre] 4 zbol= A=A o
2 F9A4o] Qe Ao® Wyl i (Tainturier %, 1984) ol® 94 Ao
5

= AEAR G, ArGTE o] Aol Abm AR Apol, ARl wE Ao, A
WiHo] wWE Aolsd #Eol e Aor delAd Ak & AddAHE 4F o
ZEZ AEE #HAsta Q7] wEe] dom oy WHoer HAEV dasir

253 A S99 AY7] dHE Addetr] e AAsd 259 3
G = RUEE S8 AAzteR dAhe] AEHE AAE ¢ da AA AaE
a2 Al gl & = dolA FrolEofedl wWol AR H I vk E AFelA =
CIDR A A =3 HAALE S3 FAZ SAsts a5 AAste] vl
A2l E st om, s A 71 T FAo o] IS dES s thfig
3. vE AAT ks i e 20 d7|E AREste] dae] AV 9G¥
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of W Jia T HS AU dFS ST AAE FdEojof F o R AlRH
o}

5| =ato] FAbeh Az
1l table 3 I #o] A
otk WA & Fat 5270
A= FAH TR o
FA ﬁﬁgau H] &S 40%% . Walsh %—(1993)%
p-FSHE 447t FALste] vt 34 AT 5 96709 ol 47kse 4
oW Bo %(1994)& Folltropin-V& 447t 400mgs FA8ko]
of FATE IFsArt. FuUe AFAES teld Ay F
2 Z+7F 6.470(0] 5, 2003), 6.070(H T 2002)2 3]+ A
=2 ELS}ME} oA A ds o] ArtEd AT
o} o= E}HHEP A Al -] vl FFH AR
Fo ¢ 2 FAqNAY, AP Ad 5 o9y 29l 93 thh AolE Hol:

o4 b5 48
57

B oATR ozl AFHSY SE waed, FAAsEA, vl
wad AT S5 g 44998 Fsed
2=~ O
==
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o ol SHAAL, AU FA Y] TS AAAL, s X273t
259 AR GARES #F 55 Fote AFTH G s FHE A
AT S50 o] MAT7s A 2 7x ARE 9S HAoE ST
S5 1275 AAste] FSHE o] &3t vwigrs f7lstel 48 & 744
FATE 3 Fsta AT BEAAE FiRSI §E T o|drhed A
o2 EHedtt =& | 3]

2
o 28 a 289 AAME day -11, day -2 ¥ 29 1F
j=23

a1 EHS E 2
Ao Wi I g XZ e T gEAES A Yo AYsle] dAas o
2 WO 2 scanning 3t WAl Hy o WS AHE #EAC

L. AIF5%-5 FSHZ tld Agste] 2457 & €5 2289 558 54

sttt &% progesterone =4 Z3 day -11°] 7.2£3.8ng/mL% o™ day

s

-20 FA3] A% day 09l 0.2+0.1lng/mLE HAXZ A3t} day
2 & A53kgth o]E progesterone HE7F WA 7)o HA A E el I )
@ & F718H7] Al H oA mdste G HAg STl e dX e A
= ®Hvh

2. A|FE9=2 FSHZ thilad Ao WAF7] F estradiole] =4 23 LH
surge®] AlZd} HS2Rb Aol A FHax|o] o] Evhal ofelA Ut AT
A= CIDRE Y3t= day -119 106#44pg/mLie™ day 0=
15.042.1pg/mLZ HIAE 7| F8ka o] F vk $2& Hols A4 BAF

719 $ES nak

$= FSH= thej& Aglste] 2457 T LHY &4 23 day -11

o 0.4+0.1mIU/mL% 2" day 29 0.6+0.2mIU/mL=Z 31X & 7]23}3 o]

I e 38 Wtk LHY & 2A7)d FA4%3ste] LH surge’t Y
[e]

B F el gz deld ok 9 Ave 4 w4FEe £EL W

O

—
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At

4. AFZ5%
o 0.2+0
x—" sl O

5. thilgr A ¥ wgEo)

& FSH= thil @ Azt 2457 F FSH
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Changes of Hormonal Level and Ovarian Response
Following Superovulation Treatment

of Black Cow 1n Jeju.

Tae—-Hoon Lee

(Supervised by professor Tae-young Kang)

Department of Veterinary Medicine
Graduate School, Cheju National University

Jeju, Korea

Abstract

The objective of this study! was to determine changes in serum
hormone concentrations, blood chemical values and ovarian response
during the estrous cycle following superovulation treatment in Jeju black
cows. Superovulation was induced by subcutaneous administration of FSH
twice a day for 4 day. Serum hormones were assayed by
radioimmunoassay (RIA) and blood chemical values were analyzed by
blood analyser system. Ovarian responses were diagnosed in all treated
cows with ultrasonography. Embryos were collected from all treated black

cows using nonsurgical technique on day 7 after insemination.
The results of this study were summarized as follows:

1. The progesterone concentrations were 7.2%+3.8ng/mL at day -11 and
0.3%0.1ng/mlL. at day 0. The estradiol concentrations were
10.6+4.48pg/ml at day -11 and 15.0%£2.2pg/ml at day O. The LH
concentrations was 0.6+0.2mIU/mL at day —-2. The FSH concentrations
0.2£0.15mIU/mL at day 0. The lowest level of progesterone was
measured at day O. The highest levels of estradiol, LH and FSH were
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measured at day O, day -2 and day O, respectively.

2. The blood chemical values of treated black cows were no significant

differences in normal cow values.

3. 62 embryos were collected in 12 black cows. Among collected

embryos, 37 (59.7%) embryos could be transferred into a recipient.

These results would be use for the improvement of the reproductive

performance in Jeju black cow.

Key words : Jeju black cow, superovulation, hormone, biochemical value,

embryo
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