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P, : Progesterone (7’1 = A7 1Y)

E, : Bstradiol-17p (=& N7 A —/L)

A, : Androstendion (7> Ka A7 U7 V)

GnRH : Gonadotropin releasing hormone (M JRFIIFK A V€ > i A V€ )
FSH : Follicle stimulating hormone (JPfafill A L€ )

LH : Luteinizing hormone (B /LE )

WIDF : The first follicular wave dominant follicle (55 1 JFREJ 3= f&5 SrAa)
W2DF : The second follicular wave dominant follicle (5 2 JF@J 3= f&5 N fa)
PG : Prostaglandin (B A% 75 )

BFA : Blood flow area (Y IalBE ifi i7it i1 )

BF% : The percentage of follicle circumference with blood flow signals (HILifit 73 A7 E145)
EIA : Enzyme immuno assay (B%32 90/ 1IEE)

BSA : Bovine serum albumin (4+ILjE 7 /L7 X V)

cDNA : complementary DNA (FA4fif) DNA)

PCR : Polymerase chain reaction

LHr : LH receptor (LH 52 %%{K)

CYP19A1 : Aromatase (7 1~ % —t)

COX-2 : Cyclooxygenase-2

NO : Nitric oxide (—f#{b=EFH)

iNOS : Inducible nitric oxide synthase (7% —W2{l % 38 A %

)

M

op

eNOS : Endotherial nitric oxide synthase (L% PN 2 — Pl {b 48 56 5 il 3R)
VEGF : Vascular endotherial growth factor (IfiL%& PN 5 H4 5 [K] 1)

FGF : Fibroblast growth factor (#2445 (K] 1)
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StAR : Steroidogenic acute regulatory protein

P450-scc : Cytochrome P450 side chain cleavage enzyme (7 k 7 17— A P450 {HIH U EESR)
3B-HSD : 3B-hydroxysteroid dehydrogenase (3B-/KERFEMiKFEEERR)

GAPDH : Glyceraldehyde-3-phosphate dehydrogenase (27 U £ /L7 /L7 & K3 U U EEILKFREESR)
WICL : Corpus luteum formed after ovulation of WIDF (WI1DF HEJN% 35 {4%)

W2CL : Corpus luteum formed after ovulation of W2DF (W2DF HEJN% 35 14%)

TMR : Total mixed ration

BCS : Body condition score (AR7T 4 + 2> T 4 a « A7)
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7L DOFEEITH 9,000 AFRIN LA LIZ LB LN TERY, HEREOW=5L 245
AR L TCWEES (F—1a v 27 A, Bos primigenius) %352 LC, W7 7 Mz fls
ICESBPEIT LI &b, FIICEBWT, 7 TR ORIASCFEEMERIC NS
EEBIICFERLEN, ZOBITEFHHCBOTHOUERARAFE L R>Tolz, L
MU G, A RGEIR DR R SN D I EB O BN T > OFEETIZ L OB T 5
ZEMD, KR UV OFER AN IR 2R T 5720 Th o7 £ EZL BN TV 5, FAO
7 2007 F-OFEFHT LAUZL, HILCEFHE S TWD 7 OB 13 {5 6,000 TIHTH Y,
FOFARET VT HIBIZ 31%, HFRIBIOET A U BHIKIZ 29%, 77V BT 19%,
=1 v NZ 10%, BT AU DI 8%, A BT =TI23%E7m>T\D, [EH,LTIX
T UM 2{EEH, A 2 NI 1{E 8,000 5, 7 AU BARENT 9,700 8, FEIT 8,200
JEH, TABF N 5100 BEERE, AARITIE 40 TEPHET D, Tk 9t
AP TELLEARINTND T UG, KW, EALI I TAR R EREESN, T
FHRICBNTRBEELRFEDO—DOTHDH & SNTND,

ARICBITOFEE LTOY DL, WERELZTT I AHA, H25WITAEFOALE
i EBLET DO DA EET DAL L TR STV D, WHADEFEDTZD
FAMRFPNWIL L AEEEZ B 272 5 7o OI2iE, MR Lotk 2 0ERH D,
PEREDSRB BN AL T D72 DITIE, MEFDSZh=RANNEF 721 7 VTR Lok LT
SWENRDH D,

PR, HARZ BT elEREE TITRERS, FrIHERE 1 74720 ORI L
TWb, BARZBNZHIT S L, 1 7%72 0 QIR 1960 45121 2.0 BECTH > 7=
DIZHF LT, 1980 4TI 18.1 FH, 1990 4E(213 32.5 §H, 2000 ££12(% 52.5 BE# LT 2012
I 721 BHERD, 20 50 FFTRMREERBBILAN A OND  (BERAHE, =
MAKPER) . £T2, 7 OB ESCRABEHREITOMN FIC LY, LHFOEELEITE

AN HIMERZ S D, 7 A U IERETIL 1951 4025 1996 4F-I2703NF T 5,000 kg 7>
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5 9,000 kg LA B~ EAERPESEAILEN ML TV D (18), HARIZISIT 2 LA DA
PEEAFLE, 1975 F121E 5,826 kg THH=DITHR LT, 1980 1213 6,339 kg, 1990
FEIZIE 7,798 kg, 2000 1213 8,794 kg & L C 2010 4F(21%£ 9,286 kg & 72 W EH L < HAML T
W5 (FLAFBEREIRERAE D £ & D — PRk 24 2 —, FHRUWRFHE), £/, AF
ZBWTH 1 Y720 OFEETREIT 1960 F-TlX 1.2 BHTH > 7= DIz LT, 1980 FZ
135988, 1990 4EIIZ 11.6 88, 2000 4E213 242 6% LT 2012 4FICIZ 418 BHE 720, #
FAE & RIBRIC B BIRIE RS sz DD (BRERRHRE, EMOKIER).,

BURIZBWT, < OHFFFIIATRIEIC L V2R, 2 L CnW D 2 EnFmb T,
NIEAGOEKZRIZB L TUE, 7 A U AERETIEIIAFD 72% 92), AARTITIHA
4, WAL BIZ9S%LLE 44) Lo Tnd, D=, ZhERAID w72 1A D%
1% RANBIERGRE A LOBEARER L 2> T D, L LARD, Al s ifioy:
KITPES, FIERABORTRERBIFOLERIC SN, BHRGEOK T2 b6 L
TWo, F£7o, FHFICE L TIEmAfLICrEY, i To 2T v FREDTE (100)
PRSI TER Y, THUCHE D FIEMI b L ORIERBIF OB (55) [RKT 2
RNEFR AR e EOITR, WHIBRENFER CE 202 12 X 22RO TR & 721
L 7roTnD,

FOIb, TAYDEREEZFLE LT SEHEE T, BhAdEm -2 BRI FER L
EFURBZNNT, AT 0iE (72) RERERREZVEL LRWERF A LR 1
7T LAOBRESBEEIToTE (32, 50, 60, 77, 90), LMLZRRL, Zhbprm
T LEHNDHZ LT, BEFEAN ESED 2 LTI LD, ZhEFEOm FIZEL
TIHIHIEICE D ETITHDTERTE QR ZOZ 1L, 7 OBFHARICNT S
BYIESC, WFIRRRATIC 0 2 ER O & HITIZZIAROM 12 7 5O WMREEZ 1F
M5B 7 0 7T AOBRRBPHENL L TWRWZ EZRELTWD, £D7D, 7O

ZHAEPRT LA £ THR S TWRD 2 T2 U DU T O SR 2o e 21T -
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TV REND D,

MEASZRBL D 7= DI A AT D ARREDFENG LB S 4L, T ORMFITAWIHI MY RS
Tk, ZoMERERE NS, UIEFEIOLEEIM THY, 6~12 %
A s THERGMZIZE L721% (30), AR LZRVWRY 1 4208 U TSI IEE 2k 0 IR X

(2725, FEIERMIRIZIIIVERNEEY Ch 2 3R & IIfaD 5 E & PASH - 1B1T O JEHIRY
AL AHOND, 7 OFREGEMMOFE BT 21 A THL (30) 23, FENEHEBIO B
1318~24 A LIRDH D Z EBHMBILTVND (30), FEIFAMITRE AW (14~18 A
) COMIH (4~6 AR @ 2 DIT/EEND (30), FERHIIRIERIZINELAN THIA
IRRAAHEIR LB DARE D, SRR L7cth, SBTHABIMGT 2 £ ColI T
oY, FRBITRRIE L T OHINCE S £ TOMMA I & v o (30), IPiiomk
I DA 8T A= (By) DEABIOGWENDS 30) Z & TilH EREN
ERLU, EEDT7 0 — RNy ZHERIC K0 SR T TR A V£ v i AR v

(GnRH) D —3RGWHFHE S, TN FEIARTEECAER T2 2 & T, #HIEE
FRAVEY (LH) OF—ROBESEZ Y (80), AEAIEOPEINAZFHET 25 (94),
IR 2R LT 2 5k & ORISR S LH Y — I K fillish, £h
FIVRIEARAIR & /NSRRI Z b L, BT 5 2 & CRuIZHEIRD AL
STV B), HIRIE, HEEHDOT HEZAETHEE, MELTWE, Z0M%ITHE
RIBATERAR £ CHRRERYEEIR & U CHIFIET 20 JEIRDSHOL LRV S, FEND S A
7TV (PG) PS5 (54) Z & CHEIBATOBM S, HEARITAMITHE
INEB (11, 51, 67), FAMBIE, TP 2T ur (Py) BEL, SWENTEY (68),
BERDFEE IO P REE L B L Q& SIS T35 & 8B TRIsA £ C
i Py RV < HERF S 4, SERIBATBRARIC AR VR M rh PyREEIIIRF LT (57),

ZOX D REAEOFRET, MRl JONRLT, IR & PRI IS, FEIE A

WNEEND, ZOFEGEGEIR IIZINEAN T 2~3 BIOIIaEORE BB SN, €
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NN OIPRRED PN E B 72WIPIEN 1~2 DB THZ ENMLNTEY, ZOH
fZE B O—FHEZ I &V D (41),

U AZRBUWTIIE IS REL T D BAIOIAEIE, FEIEE THOIPENT 3~4mm
FEO/NIfD—HE (8~41 i) DOFEDBIGSAL, ZHZH VI E VS @41, £0
—FEDIIR O HTRROIMEN 1 D728 S i, LSO/ NPT 5, 2D
B S VT IRRE A FEIINE &, B 1SRRI o0 IR A 55 1 IR I (W1DF)
&S, WIDF (IFIEEHID 8~11 REE THE T D03, HIENS Py SEAFM ST
WO Y 725720, AT 52 &R TET, 20 WIDF IZFRCESFRgHL TL
9 @1, ZAUTLE TR ORB DB S, ZHEE 20k e v o, v
(ZITIPMEI A 2 SFFO b DL, 3 D OLDOMRFEL, TNENORAERITHBRIZH N
50O LOVERIC L 0 8725 Z g shvang (7, 16, 17, 19, 28, 39,
69, 74, 88, 108), JPHEI%E 3 DFFO T T ORIFFRIREE (66, 76) °b— kA |k
VASHET (10) THEINT 5 &0V ENH D, WIDF OALFHAR AT %o 2%
52 D ARetE A HER L TV 2o 48) ©d 575, FEMIZI Gz Tunzey, B
i % 2 SFFO T T, B 2 S OFBL R 3O 9~11 HETH Y, Jifak
%3 ORFOU U TIL8~9 HEHTHD & SN TW5D @), Jifai% 3 oRF>v v T,
3IMIIEDFEF AN 15~16 HEHTH D (4), £z, gz 2 SRov i & 3 SFfoy
TCHIIBATRIAAREY & G B At LTz & 2 A, SIRIRTTRRAAIRE I TR A
2 OOy U CHRANCBA S AL 2 I vs. 3 IR =16 HH vs. 19 HH), ZDFER,
FENE R AR5 (2 DRNE vs. 3 DRfEI=19~20 H A vs.22~23 HH) @), JI
fae % 2 2B H WL 3 DO D EL LOEEIZBWT Y, 1 IEE OFRBREX
PONEZ TH Y, 3K S I TN, PABT 2 L) ATl L T o7
O, 1 I A W Z IR B IS BT DSTIEZE . LinL, T8 1 IIaEs T

DEFEAFIZ I TRICITREICEZRIZE T D8I 70,
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WED AEFEP S AR I IATR T8 — R — IR A2 TP S TR D, FURTHET
IZ GnRH DF3AM T,  FEARRTE CIIIMafifd/L€ (FSH) & LH 2A"pish
% (80), PR TEBOIEFFEELESA S fc S 4172 GnRH 1L FIAAFIIRICA D (65), T
RRTEECAEM L, FSH 3 L ONLH D& & /paMEtE S %, FSH IFIROIEH I
ORI G 2RV ETHY, JMIBEFEBUCED S (6). LH O/ L RARGUAIE
GnRH OEhMH36 &8E) L TR0 (107), LHIZEMINaOBEEN & FHIMaORE, S
BICHEMIBEI D DB NE L THD (36), BURTEROTEENT, JRENOSMESNHMEART
2o RFRLEY B BLUP) IR 74— Ry ZEEi SN TWD, EOHEICE
W, I P REDMERFT LH O3V ZBHEDSEINT 2 Z &, —J5 T PyRED =
WIRHZ LH OV ZBEEENBD 5 Z E BT S (15, 52), LH D73V AARSG
XFEIE DR B ICLETH D720, M PR EIRE 2 5 WA T, TR
OFFITIHN SHPINTE D Z LIRS BEHL THL, L LR s, H#EINET LM
H P, JREEAMRV VIRDLCIE, LH 7 OVABEEEN ER32 2 & C, IR EMESN, Ak
IR CREAE SV a0 S, I B RN ERT %, A B IREO ERITHUR
THEDS L GnRH — U235 [ 2 S, EAUTHES LT N EARTFETIL LH —
DEHE S, RIS (81),

REAEHI & OERESEBIRT 0D ™7 & DIRELZ I8\ N C—VRIFREHINE o0 J8 B B b R A <
PN T FARINETR S LD, D%, FREFEEN LY, FURINIIRE 2B L,
ZOFE ZBtG LTI — IR & KT s, —RIFRERIR A B Y A TV 2 9Pk
BRI X AFEDE UL R E 725 (63), & BITNL{b Uiz BRGHla s, Sy 5
Z L TERREMIE L 220, S BIZEDOIMAlIZ NI R D PHATIRRE & 72 b R
L 722 (49), ZOBMEETIE, IS /L€ (FSH B XU LH) ITKFF
T2 LR BENEITT D, KA OBREDTHA, DF VD BIEZROPINICE 1 H D

VNEES 2 I FEIIE (W2DF) OPSHAE Z % &, RISk E Ml CRad: &
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NHA e B OMHPREMETT 5, A b EUd FRAREECIEM L FSH O %
P32 720, PEIRBECFRmIRRPASHBRAS & & HIC FSH O — RN Z 5 (62).
FNEZT T RIMEO A HHUT LT 8~41 {#, R 3~dmm FEOIIEOFEE A BtA
Sh, IR ORBLE 225 (17, 34), NI & U CEIE S oI TrE R L€
RN B A/ T 5, ZO—FEOIIfIE 1 HM4720 1.5~2.0 mm OHEETHE L T
< (37, IMEEEDOFENG 2~3 Ak 25 &, —HEOH THRAIP ORI M Z T
LH SZHEPFEBLL, B EAEMNMTOND X 212725 (13), By id FEAFTEEIZIER L FSH
ORI 5 (38), ZOREE, IR OIIEREO I CIEIMNE & L CE S
STERIFELLT O FSHARAFEDO IR I B BHERF CE TP L T <, LInL2RR s, &
RIPFEFHERE A LH SRR A 38B135 2 & T, ZORE % FSHAKFEED S LH K
FEMEIZS 7 b 57280, LH 7SOV AORIERZSZT T, BT 5 2 LR < BHEHER SN
%o ZOMFRAEERE &, BE SN BRI A EEIMa L VD 43), T ORI
BT D ERIMAOFEERT 8.5mm ThH Y, WHEIMAOFLHERT 7.7mm & ST
% (35), WIDF 1%, BEEDER S, A PIREN EA-TORINCRE T 5720, 13
ENEDPINCEDL Z ER<HABLTLE S, —FT, W2DF TiE, FEH LT\ 5 HIH
(ZEERDIBTAEE Z 0 L Py IREEAMIE T L, LH 2OV ABEEN BR32 2 & CEFI
DIBEDHEFFS I, JIHLED B, WEAB I OGS D, EORSE, LH —
MEE L Z &3, W2DF 13 LEEIRICE 5,

ZOHE 1 IIEICIN T, FOFEEEECR/LE CEBICE L CEEIICTIA S T
W52, WIDF HEOMWER, ZHEGEAEBCZ I RIZ TR L Tid 43I
Bt S TN, BRORA~Z L 91T, & 1 IR & I E T 5720,
WIDF {JH Py #EEDMEAED SR 2 2 BRI DR AR 2, —75, % 2 Sa 3
EI3CHEA L TSR B 2 BbAT 5726, W2DF (I A Py JREE DS @ 2R 2 pllR

T %, FHEIMADFREF I FEIARFTEED B3 SID LH O3V ZARDOUWHWHT
7



& 57=%, WIDF & W2DF 2 E T 5 IR COMA Py iREHEEN /25 Z 210k D,
LH 7V ZBEEEDIEVRFEE T 5 FEIMEORE ORI AR A 7o 6T 2B 2 bivd,
WEDOWIFEZ AT, WIDF & W2DF OPEECHEREDIE A0 S Huis: L 72FE1 3T &
A EFTONT e ol £ 2C, WIDF ORFE OMESMREE I 5N T 57291,
WIDF & W2DF OME % kil L7z,

72, WIDF OREZHHHT 5 BREZH LI 572012, 5 1 IR E B $Ic
BT LMEAT B A RAVEVEIES, JIRANTRET DKL ONLERRZ & OFER &
WIDF OMWEZ T 5 Z E1C Lz, S DI, WEORED HEENTFAET HIPHE L [F
MOFEADONIERD Py IRENREWI & (20), HEIFRTIMEAFIET 2IPE & [AflDIR
EROBRENENIE (99) BNMBLITEY, [T COIR & 15 M ORH:7 Bt
DFIET D 2 ERBEN5, L L7223 s, WIDF 2 [E—FIRNOERS 75 A1k}
L CRFTINC ED X 5 e B% 5.2 2 O LT-FFRIE R 72 570,

AMFZETINT, 52 ETIX, WIDF OMWER LUBEREEEZY 6T 570, IR
P2 VT, IaOsBEEIRE & SRR T % DO IO A L OWEINC 2 2 iR Ip
RABEIME, A7 A REEER JOYEREMIE CRELL CODRT, S SIZIEPI%ICE
RSN DRSS E % W2DF & i L7,

53 ETCIE, WIDF OFF &Ml 2 EE 2 50T 5720, WIDF OFFR, F
B OMmA Py JREER X OVE—IIREN CTOREKOF I L HINRFATN TOR R %
ST B DODEFINT -,

54 B, LA Z AV, WIDF BNESEAPIC E D & 9 82 5.2 20 % BRI,
EEINIEAN AR & RUADIREIAAES 2556 & BOHMANTAFET D58 O a2 ol L
7=
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2—1. i

O 1 S IR - BEIE TES D SINRN TR 2 2 2 83mbn kY,
WEIE, BEBFET DR T CRET H72%, WIDF (3RIEEH D 8~10 A £ TIZMH
BL, PINCED Z L1370 41), v OIaDFERE, BHERBIORKICED LW
DUWTRIVE CENEA B GNTT 5 2 &2 BIIC, ZivE T WIDF IZiER U CEEMIICHEZE
DT TE (9, 53, 93, 103) 7%, WIDF HEOME, HEER L OYINGEER O
BIZHOWTII TR ST IR0 o7z, 5 2 UIREI 3585 A 100 9~10 HIZHEH -
FE L, EIEOBATICHOTEIAIRNR, FELZFHE LYINCED (88), 5 1 JMul
BRI & JUTHE T 5720, WIDF 13 Py REMEAED DR 4 12 EH-T 2RIk E:
T2, —7, %2 IR TERD TG L T bR E A BT 572, W2DF (i
H Py RS EAEARRE SRR T D, DFE D, WEIRMA Py REHERE R 2R T T
FETHT20, TNENOTEMIMPAOFETIRE, A7 v A REAERE, PNt > 2
K OBEIRRIC TR S 4L 2 IR DO TEREOMRE NN 72 2 FTREMED Y B 2,

% 2T, AETIX, WIDF OWER L OMREZ I 5720272720, A2 AT,
IRR T EBAE & AR TS OB, YRR IR OIPIRBEMYTE, AT a A R
FER L OERE ML CHBL L TV AR X BITIEHRIME IR S 5 55 R%8 5 % W2DF

& L~ T,

2—2. BRI EEAS 7 H H £ TO WIDF & W2DF OFEF#ER L O

YN BE I 1E 0D HLi

2—2—1. fEEY
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FRIRAOIZHERE T, IEH RGN AT DRV A2 A AAEFEFLA 8 BH (X5 -
50+ 1.8 %, Y TEEHERE) ZHWo, ISRAIHINBERTFREY  —/V MRS
YE—HNONRy 72T, a—rh A b=, FRR JONRIESEN RS Sz TMR
DEG-SH, HHPUKTE DRI THE STV, FRABIIHAGERF O LR

HZERITTUKR I TS,

2—2—2. EBHIE

8 HAD 7 I 1 I aABREE (n=4) &2 2 UMY (n=4) 2007z, Th
ZNORHTRERIE T 2 AR, 7T U TFEZHNTY n 24— —RBREa1T o7,
ZDI, FIENOFITIL8HHD Y URETEHEENL TS (n=8),

55 1 UPRRIERBRRE T, FARIEIERILATE 12 WFfE 2 & (B I G WP E & A T
RABE U, PEIPRIRIRON 2 RS U725 % Day 0 & L7z, JRREEAE T L7
EFEZBIVD Day 3735 5 FTOHIM, B EWREGRZIEERE 2 TR0 BigE 2
1To7z, FE7zDay 6 (2134 7 — N7 7 B 2WEEE 2 O CEEINR O ERE R L O
YNFEREm T2 HIE L7z, F7= Day 0~6 O], 1 HIZ 1 BIEFREFIRE i z=17-7-,

552 DNRIRHE T, BARREIEHE TR OYEINMEGE R % Day —7 & L7z, 5 2 SRz 3Bl
BT 572012, Day —2 (C WIDF OHEIFFEEL A B GnRH (100 pg FEfE ~ = /LF
LYY, BEREE  arkT—r; A E =y MERGHE K, BA) 285
L7z, GnRH #¢5- 36 IffE#% (OB E I BIGR2WrEEE 2 VT WIDF 23Rl Tno Z &
B L, ZTORENZ Day 0 & LTz, 20k, 251 U & [FERIC NI AE T L
7z BZ HL5 Day 3506 5 ECOMM, EBEREE2MEEE A AV CEEIIno )

EEZNE L=, 7= Day 6 (2130 77— R 7T B2 WiEE 2 O CERINE o E

11



Bl L OYNIERE MR OMIE 21T > 72, F£72 Day 0~6 Of#], 1 HIZ 1 [HIEHEFRRE D £k

Mza1T->7, AR 1 07 v b a— LK% Fig. 211~ LT,

2—2—3. YHfIfEREDBILE

Day 375 5% TOEMBIMAOFEIELT, 50MHzO U =7 70— 7 M@ LI R E G
EIREGZECEE HS - 101V, AZET, ZH, A ZHWTHIEL, 7n—"7%
FHEE & BICEBNITRA L, ZAMRIPNROWNEGR 28152 U7z, TR I oo S EHabrE
BN ERRIZIRD X O FRIERZ e L, /XY 3y BICEIEmZ2 B8 S, FEIeiEER L

DRROVHEEZFERE L, T—% & LTHW

Day 6/Z331F % FEIIEOEAER L OYPIEEE ML, 8.0MHzO U =7 7 a—7 (1739 -
RS0 —7 ; GEE{ AT ANV AT L, BUR, AA) ZHHE LIch 7 — N7 T HEK

G2 WEEE (LOGIQ Book XP, GEAT « WV AT L, W, HA) ZHNTHT—

— NI X W BIREIT o 7o, IMRBEMEOMRETEIT T v —7 2 Ffa & & bIZEGNICHE
AL, FFINaoWEs 2 8s: Uz, IMREED R THODMIRIEDS R KI5 &9 72
Ak E 2ok L, AR, JeBEMRRAE (BFA) & KON mEIS (BF%) ZHH
L7,

BFADE I, 508k L7k 23 =1 L NIZHLY JAZ, Photoshop 5.5 (Adobe Systems
Inc., San Jose, CA, USA) % MW TCifjifdsis A REEIZZ# L, Pop Imaging (7%
e B —A T Xy X, )L, BAR) ARV CIEREEZ B L, BFAL LTT—%
=AW (Fig.22) .

BF%I%, i L7cmig 2 FvC, SR JEIS 63 2 i oM oEE 27 ld 5 & D TH

v, DRRBEN TOMAE 5348 OFRE 2~ 751 & L CHV 2, Photoshop 5.5% FHVNTHRAEM

12



J& & MR BN D IaEED R S 2R L, MFsiA A 6 5 IEED & & 2 Jilg

ME TR LIZbDEBF% & LTT—4 & V-,

2—2—4. £

AR ODay 07> 561221GERIEF &~/ U VB ZERINE (R V=7 b 1 EZE R
M4, TERUMO, HUX) Z MW TEHIRE Y 10mlOERM 21T > 72, BB L 72 fiki3okK
I CTRmtR, 4°CT2,000 g, 2050 0L, IMAEDBER, M PJRERIEE T—30CIC

THARERTT LT,

2—2—5. IMHPAREEDOHIE

1L PR EE DR E T2 L DR HIETE (EIA) (2K VHIE L7z, EIAOFIH
IZLRTOMEITIEDSN T T 72 (64) o MBEL VP2 272912, fR200ullc =7
Nr—7v (BE(EY:, B, BA) 1LomEz, #f# Mix-EVR, #1417 v 7, 5
£, AAR) ZHNT00MHRNLT 7 AL, ZO%REIRIZ T MEE Lz, TD%, —30C
OWHEICEE L, 24K E0NT CTRBIHRE S B 7o, WG, R0 2 SmIisBRE 17
L, RZ7 M MNOT 4 —&—+ SRR L, 0CETEA SRR LY F/La—
TNV EER SET21%, S0CE T LA SHMRIC/2 5 F CRAICHB S ST, iRk, Ak
BIZT vtA - Ry 77— (7.12g ; NAJHPO,, 8.5g; NaCl, 1.0g; BSA, pH7.2 ; IN-HCL
TS Z200uz, 2050 LVT 7 A LTz, T ORIEIEIZ K DP,OHHZIE84% T -
7o EIAIIHU Y B FIgGhHUA (12.5ug/ml 5 AL TS, A, BA) THbhi
967XELISA~ L-— I (Corning Glass Works, Corning, New York, USA) %MW\ TiT-72,
BEEREIE, AZ X — B0 71150 & 100plDOPyR U 7 11— UHTIARERTE (OK-1)

(1 :300,000) & 100ul®horseradish peroxidase (1 : 50,000) ZVEFIL, 4°CIZT0MRFRE LA
13



R X E T, PyOREURERRFRIT0.05~50ng/mIDO#FIPHC, HIENZEELR L OVIERIZAEN I

NEN52%BLOT4% ThH o7z,

2—2—6. fiFHLER

FER T ROV SRS TR LT, P PyREHERB O ZEDOREZT 5 124722
T, 2 SEALESBOTTEIT, IEROE(LOFEMEZHN, ZEERPAEE TCH 725
%, Bartlet fiE 21TV OB —PEARRE L7, Post-hoc #iE & LT Schefe DAL
WARIE & V=, Day 6 123517 2 IPRRBE MR DO LI, FRE 21TV O —VE A fife
R L7z, Student D t FE A IV 2, fEBRERE 10%A0 (P<0.1) ZHmHY & L, fakr
5% A (P<0.05) THEAD Y & Lz, HaHBIZITHEHLEE Y 7 F T 5 StatView

(Abacus Concepts, Inc., Berkeley, CA, USA) %\ 7=,

2—3. R 2 FIER L OPHINHIERNC T 5 WIDF & W2DF O FEEIRE, JRIEEm

B LA B, L D Frii

2—3—1. fE#Ehy
2—2. FEL[EEROEM G LT,

2—3—2. EBHIE

R 1 LRI C T\ b a— LT 1 IR ek & 55 2 DN 2 Y L 7=,

Z 0%, BIFBIOPINFEZITO 2L 2 BRI, Day61ZPGFy, (25mg hE A%
v TuRA N, BANEE, eIy F, YT oA, B, BA) AF5L

WA TZARE L, 48 M1 Day 8 | GnRH %% 5. LHINFEL 41T > 7-, Day 6, 8
14



BIXW92H T — R 7T\ WS 2 VO CEFE IO E RS L OWNEEE 7 o
HIE&AT 72, £72 Day 6~9 DR, 1 B 1 BEIEFEHIRE 0 i E1T-72, &2 D

7'v ka—/L OB % Fig. 2.5~ LT,

2—3—-3. DNEREDOBIZR
Day 6, 83X UNZHIT D EFIPEOBELE L UYMEEEMmTX, 8.0MHzD Y =7 71—
7 (1739 -RS7'0—7 ; GERRIN AT 4 I AT L, WA, BAR) 2Lz T7—F
77 S ESEZWEEE  (LOGIQ Book XP, GEAT 4 IV AT A, HA, HA) #H
W 7 —F— RICK W BIEZITo 7=, JIBEMROME TR e —7 2 FR L L bl
ERSPICHEA L, TEIaoWE g 28152 Uiz, IIREAEN K TO- MR RIS

722 &0 7k AR L, R & [FRROITIE THAEEE, BFAB L UBFR& R LT,

2—3—4. £

BRI P ODay 6~9Z21GERIMET &~ R U UINEZERME (X Y= b T EZEER
#, TERUMO, B, HA) ZHWTREFIREL Y 10mORMATT -7, HEL 2 Mmikl%
HKKHIZTRMmE, 4°CT2,000 g, 2040 L, MAEDEER, MmAPIRER KO HE,

TREEHE £ T —30°CIZ THRERIFE LT,

2—3—5. I HP.E L UBIRE ORIE

M APHREEITRER] & [FRRDOFETEIAIZ K W HIE Lo, ZOWETEIZ X 2P0l
1380% Th o7z, MENZEI L OREMEITI TN ENAT%IB LV65% ThH-o7-, I
HEJRE 1 IDay 8OAAEETTo7-, MIEL W E AT 57291, mfR2.0mi =T v

——7 L (BB, B, AA) 6.0mlz iz, ##H (DM-301, 7 XUy, KK, H
15



AR) HRWTO073IARNT 7 AL, ZDOHERICTTO07HIFHE LT, £ D% —30COMH
FEICREN L, 24T CoEmIc ol S8 70, B, AR 2 10miERRAE 127 7 o b
L, RZ7 MDD —F—+ RRIRL, 0CETEAIERNR LT NZ—T L%
R ST, S0CE T EA SWMRIC/A D & CRAICHER I, f#%%, W{BEicT
v A Ry T 7 —Z200ulZ, 2055 AT 7 A LTz, ZOFEIC LV ET DR, %10
fEIAE LTz, 2 OREEIC L HEOMEZ=IF80% Th o7, WERIEIX, AZ ¥ —R
BLOY 70150l & 100Ul DE R U 7 B —F UFTRIERR (AS-A) (1:20,000) Z{EF1L4°C
(AR IR S B7-, £ D%, 100uldhorseradish peroxidase (1 : 150,000) ZiEFfnL, 4C
(ZC2RFMIREG S 72, By OFEYEMKRIZ2~2,000 pg/ml DOFFH T, HIEWNEER K OVHIER

EENIZNZEN6.5%B L TVT.6%ThH -7,

2—3—6. FEHULEE
AEFRIT T N O RS TR Ls, A PyiREE, ERINR OB R L UWH

JEBE I FEHERS O HEBNTIE, 2 JTRLE D HOT 21TV, 2RO ENEZ

~, BH

o

TERNAEE TH 72 b DIZ LT, Bartlet MiEZITWA OB M2 HE LT-1%,
Post-hoc 7€ & L C Schefe DZHEHIARIE Z1T -7, Day 8 (28T HIMH By IR DRHE
(WX FREIZ L 0 0¥ —MEERE L, Student Dt EZTT -7, P<0.1 Z{HfH Y
L L. P<0.05 THEZDY & Uiz, EHWEIZITHFHLEE Y 7 FTh 5 StatView (Abacus

Concepts, Inc., Berkeley, CA, USA) %M\ 7=,

2—4. 75k 3 : WIDF & W2DF [Z81F 2 HEFRTOIIIN AT 2 A RAR/LE REB LW

SRR EHII CHEL L TV D [RF D bk

16



2—4—1. @Y

BERAICHEEEC, ERRBIERME AT DRV AY A URIEILAE 7 81 CP54F
4.0+ 1.1 5%, FHEAREAERE) 2 W, U UIIIARERTFERET 4 —/L N
HZ—NDO/X Ry 71T, a—r¥A b—, HEEB JOREFENES S7c TMR 23
BE S, HHEPUKTE 2RILCERZE STV e, ERNFITHIASFERFO TR GE

ZERITTRRBE STV D,

2—4—2 . FEBIE

Fro7a ha— 355 2 LRRCH D, ARBRCIE LH —VERT (PGF,, & 5-
40 B5flij7% : Day 8) BELULH ¥—% (GnRH % 5- 24 HF[Et% : Day 9) O FIaOME
BAFEMICEHMIT 5720, JPlaikds X OGEREMIa 2 B Uil U7z, AR CIZLAT
4 RBRIEARR T 72, 1) LH - —VIREAIH 1 Sasit (n=7), 2) LH ¥ — VIRENiH
2 PR (n=7), 3) LH ¥ — UBREESF 1 JEAE (n=6), 4) LH ¥ — VIRi#
%2 IR EE (n=6) ThHD, 1) &2) ORHCITZ v 24— "— BRIC LY 7O
URETHENLTWS, 3) £4) ORECEALTT 1O YT, kMo E
Bh7ed, 20U EBBRE VRN LTI, 6 BHE W m 24— " — R L 7o
TWb, F£72, ENETNOREDO D L OERFIMR T THIDOFIG M T 21772 > T

%, @3 O7m a— ORI % Fig. 2912~ LTz,

2—4—3. EFFIMEOS] & Rk i o a]lY
TN OWE X, B REGZHEEE (HS-1500, ALEF, HE, HA) 2T
A EE I ZL N CORIBIPZERNC L W 1T 7=, B EfigazI1x, 7.5MHzOEH 7

7 —=>7 (HCV-3710MV, ARZFE L, Hi, HA) Z2HNTYTo72, 7o—7 0 LEEI2IE,
17



KI0emDZERIA DEL (74 AR—F T AP A-Z A 7, IHUERITEE, KK, AAR)

BIEETED LT TN D, JIRS I ORTHER & LT, IBAB L OSMNERED%Z X<
Vet Llc, I m—7 2B X AL, JIRZEN L VA LT R LICH LY
Tle. HEHEEZEEEE OB EIiE, IR0 A RT A U HVRSITNDHDT, T
DHA RTA 2 RIZREIT DI EIND LI LT, BEREBIEZE LN D, 18GD
B2 fERE 2 fr L CIPfaiE~ LI L, SRBRES K OMEhL @ Al 2 BRREH OdRE S g 72 v )
YT K VMBI L, BIBIEIES.0mITF 2 — T AR, KKHIZCRMTE, FEBRENOE
IREAMREE T CHERI AR & B U 7=, JEKLJE M 1L TriPure Isolation Reagent (Roche
Diagnostics GmbH, Mannheim, Germany) 1.0ml% [ % T2 S, —80°CIZ TmRNA
P OfRfF L7e, FERIEMiumEN g, JIaikiZ4C, 500 g T1000 M LA TV R E 5y
B L7-1%, BIAICL AP, BBIOTr Raxrr oty (A) EEREE T—30CI2T

WAETRAT LT,

2—4—4. JPREHEPs, Exds K UNALREE ORIE

PIfEHR L 0 A7 A RAVEEZRHT 572010, ol =T ro—7 /1 (BR
b5, Hat, BA) 1omlzz, 8 Mix-EVR, A7 v 7, #E, HA) ZHV
T30 HARNT 7 AL, DRI TA0HIEHE LTz, £ D% —30COMMERIC TBE)
L24IRFHIANT CoeI iRt S 7o, wibitk, MY ZSmEREIcT e hL, K77
FNDOD 4 —%—+ NATR L, 40CETEHSERN LY F Lo —TF LAl ST
%, 50CE T LASHERAIC/AR D TRAICHE S, %, RBEIcTvks - A
v 7 7 —%200uNZ, 2053 AT 7 A LTe, ZOFHEIC K VIIERP O AT v A Rk
TUESHICAR L=, ZORITEIEIC L DP,, BB X UOAORHZRIZZNE182%, 81%

BLOR% TH o712, PaB L UEOEERIEITED2—2—5B8L02—3—-5TitLi-t BV
18



Toh D, PaORIENZEES L OMIERIZBN I EINZH5.5%F L 1UT7.4%, E,ORIENES) TS
FOMEMZTT62%FB L UB.6% Th -7z, AyDIRENEITAL o F— RBI U 7
J5ul & 100l DAR Y 7 B —F BRI (A-3-CMO-BSA, =2 AE - A 4, HL, H
A) (1:750,000) & 100pl0>A-3-CMO-horseradish peroxidase (=1 A€ « /3o 4, HA, H
) (1:500,000) ZiEFNL4CIZCRFEIRE: S W7o, AyDRFEYERHRIE7.8~8,000 pg/ml

OFPHT, NENEER L OMIERZENIZNTN43%B L 052% TH -7,

2—4—5. RNAfht & U721 LPCR

Total RNADHHHHIILA T OFNETIT o7z, MR L 72V 7S 7 v m L LK Z2200ul
INZ T, 15HEIARLT 7 A L3RI ChiE L7214, 4°C, 36,000 glZ T1557fE 0B
Z1To70, 7 v nmds/L A & TriPure Isolation Reagent ¥SIRAHIZ /0B L CTUND 2 & ZHfEd
L, ZaafrAE@aRloLsmT = —7 1283, ZIUIS5000dA Y 7 a s ) — VIR

(3-Propanol) ZNNz, 15FMEAR/LTZ AL, 1050M=IEIC THE L=, 4°C, 36,000 g

IS L BEEAT o 7eo RNAD Ly b OIHEZHER LTtk (Y 7 a8/ — /U
WRabREL, 5000D80% =% /—/vaz, WFL, 4°C, 36,000 gl TS5yl Lotz
1Tolc, =& ) —)VaRER, BIRTHMNV Yy MEERESE, 6udy—F /L n i —
AAx— b (DEPC) ALBEKAEZ 7=,

Wil 5 [ X Superscript VIRO Reaction Mix ~ (Invitrogen., Carlsbad, CA, USA) % U\ 7=,
%9, Nano-Drop 2000 (Thermo scientific, Wilmington, DE, USA) % FV CRNAJEE &5
M L7z, #&IZ, RQI RNase-Free DNase (Promega, Madison, WI, USA) %\ TDNasefL
BA1T o7, RNAD lpg? FALHRNAEHL, 1uldDNase 10xReaction Bufferds & U2uld
RNase-Free DNasez{fl1 L, 37°C T30 fA > F 2~— K L7z, ZD%, 1uldDNase Stop

SolutionZ 1 2. 65°C T1043 A v F =X— | L7, DNaseLHE L 7= o 7 /LT 5xVILO
19



Reaction Mix%4ul, 10xSuper Script EnzymeZ-2ul/ll x, #RFEA20ullZ72 5 K 9 (ZDEPCLEE
KAEMRT-1%, 25°CTI053MH], 42°CT6047 IS LU CTS/flA o F 2~~— 1 L, cDNA

2VERR LT,

2—4—6. U7 /LH A LAPCRIZ K HmRNAFHLEOHRIE

V7 VA A LPCRIETL RNaseH Plus (577 7', AL, HA) Z{#H L, Roter-Gene Q (3¢
Ty, B, BAR) EHWTITo7m, 7.5u?DSYBR Green Master Mix, 5.75ul0>DEPCHL
BJK, Forward & Reverse?®D 7 7 A <~ —%450375uli1 %, #HBIZ1.0UDY > 7 V%I Z TR
&7, WET HmRNAN, LHZAAK (LHr) , 7r~v&—E (CYPI9Al) , >/t
F7 )= -2 (COX-2) , PGE, iR (PGES) , PGF, & fidie (PGFS) , &/
—R L ERGRIEE (NOS) , MAENEI—RERGHIESR (eNOS) , M PRIEEHE
(K (VEGF) 120, VEGF164, #iffEH-Haigsakl+ (FGF) -2, Steroidogenic acute regulatory
protein (StAR) , & k27 1 — APASOMIBHEIWM#E (cytochrome P450 cholesterol side-chain
cleavage enzymes ; P450-scc) , 3B-/KERAENi/KSERESR (3B-hydroxy steroid dehydrogenase ;
3B-HSD) BLO 7 U7 T R3U CEli/KERESE (glyceraldehyde-3-phosphate
dehydrogenase ; GAPDH) T %, GAPDHIZWNHMEMERIST-& L THWY, ZDIEL L DF|
BTORDIZ, 7T A ~—LPrimer-3% VTR L 72, U 7 /L4 A LAPCROJUSZRAFIF94C
TIOTHILER LT=1%, 94°CT30R), &x D7 =—Y o ZIRE TI0R IS LOT2°C TR D
A I NVEAEAT 5T, ZNENDOMRNAD T T A ~—D 3 — 2 T X ek LT % Table
23R LTe, LHY—IREERTOFRRIE ML % L TIILHrE K UCYP19AT mRNAZE S &
ZTE Uiz, LHY— VIR ORI 5 L CIZCOX-2, PGES, PGFS, iNOS, eNOS,

VEGF120, VEGF164, FGF-2, StAR, P450-sccds L UWBB-HSD mRNAFSHL &4 HIE L=,

20



2—4—7. fEHLER

Tl AT O EEERE TR L, IR OMER T 1A KR8 U RIER &
OYERLZE AL CHBLT 2 mRNA FEEEO IR LTI, £7 FREICL D 8Os —
PEERE L, S0Basen b4, Student D t EZETTVY, S5 HANRH HiLen
> 7285513 Mann-Whitney @ U fREZIT-7, P<0.1 ZHmH Y & L, P<0.05 THE
EHV L Uiz, MU ITRHLEL Y 7 R TH D StatView (Abacus Concepts, Inc.,

Berkeley, CA, USA) ZHu 7z,

2—5. Bk 4 : WIDF & W2DF OHEIFZ IR S D EERDIZRE, HEIRIMEEs & Ouf A

Py IR EEHER D L

2—5—1. (B

ERRAICHEHEC, ERRRMAMAEA T 5 A A S A VAT 6 T (P4 -
42421 %, FHEEESE) 20T, U AIHIREEREGE T+ —L PR
§—NOR Ry ZITT, A=, L=, S LOREERIANES Shit TMR 7
HEG S, B HOKTT X HIRGCRIAE STV, EBRINAI RS E R O R

ZERITTKGES TN D,

2—5—2 . FEBrJE
6 5HD 71X WIDF HEIp% A (WICL ; n=3) & W2DF #E¥pf A (W2CL ; n=3)
W23 T T, ENENORTEEE T 2 A%, 77 U HEEZANWTI B A4 — 33—

KB AT T, FDFD, FNFENORZITZ6BHDO T NETEENTWNS (n=6),

21



RO 7 v ha— W 3EER 2 LREECH DY, ARRER CITEmINEZ %KL T, HER
S, ZORICER SN D HIEREBIE LT,

WIDF & W2DF & $1Z, Day 8|2 GnRH Z#¢5-L, D 24 IKffi]d L O 36 IR 28
FIREHE AW R CHRIMMER 1TV, 24 FFEIAICHEIRE, 36 W14 % CLTHRIRA TERE
ST If % Day 10 & L7z, Day 9 12351F 2 ERINR OB S L OWRMERE M, Day
12, 15, 18 B LU 21 IZBI1F 2 H RO E AW L OEIKITEEZ I 7 — F 77 B E K
EHRZWTEERE 2 -V CTHIE L7z,

$72 Day 10~21 Of#], 1 BIZ 1 [FIERRFHIRE Y $RilL a1 T -7, B4 07w h=—

N % Fig. 2.15.0R8 LT,

2—5—3. Yk K OSEIATERE DB

Day 923317 5 FIEINE O EL R L OYIEEEME, Day 12, 15, 18F X URNIZIT
5 AR OWr R L OSRMFIE, 8.0MHzD ) =7 711 —=7" (1739 - RS —7 ; GEM#
AT 4 IV AT L, BOR, AAR) 28 Lo 7 — R 7 B Eikimig2mrisE (LOGIQ
Book XP, GEAT 4 IV AT A, B, AAR) ZMNTH T —E— RICKVBIEETT-
2o YIRRDFHNITER] & FERO FFETITY,  IRIEEE MR ORI T IEBF % 2 v iz, Bk
OWIEFEIE, FROWIEEIGR IR/ 5 X O Fribmasiskl, Y 3 B bEE 2%
B S, BRORR & ERROVEIEN S PEREZFIL,  CEYER,2) 314124 T
IO ERBEE A L, T2 I,

SIRILEOMAE T IEL, HEROKIEGZBIE L, HEIRBERE oK CO DML T
K272 XD 7efpbmiziosk L, sSRmgmEs " Lo,

FRME AR ORI, Fodk LRl % Ny 2 > NIZELY iA %, Photoshop 5.5

(Adobe Systems Inc., San Jose, CA, USA) % H\TIMiiiElk% AEEIRICE#L L, Pop
22



Imaging (F¥Z /- B—A 7 - o X, R ZHAWTIREEZ B L, #Rim

MR L L7 — & 2 v,

2—5—4. £

BRI ODay 10~211Z21GER e &~ R U UINEZERME (X V=7 b B2
M4, TERUMO, HUX) Z MW TEHIRE Y 10mlOERM 21T > 72, BEH L 72 fiiki3oKkK
I CTRmtL, 4°CT2,000 g, 2057 0L, IMAEDBE%, M PJRERIEE T—30CIC

THARERTT LT,

2—5—5. IMAHPHREOHIE
I FPPLJEFE OWIE IFFRER & [FRED T iETIT - 72, MIENEENR L OVIER A8 En

ZI6.4%FB L TUR.6% Th -7,

2—5—6. fralilit

FERITT SO AR ERAZE TR LT, SRR RS, SRR KO+ Py
IREEHER 2 Ll 212872 o T, 2 St ESHOTZ1TV, BIROZ b OH B E T
~, ZHEAERDAE T o T2856, Bartlet #7E 21TV VO —EZ2 f7E L 72, Post-hoc
RE & LT Schefe DERELLEARE 2 V=, HEINRTIRfQO A B A LT 5121, &
T F BUEIS L OB — M2 emd L72#%, Student D t MREZAT -7, P<0.1 Z{Hm&H
DL, P<005 THEEADY & LIz, SaHLBICITHFEHLEEY 7 FTh D StatView

(Abacus Concepts, Inc., Berkeley, CA, USA) &M\ 7=,

2—6. FEH
23



2—6—1. ABRIDFER

MAPHREEHERE A Fig. 2.3.127R LT, Al IV TW2RECTWIRRIC IR L TR E
W< HEE LT,

TSI D A EROHERS % Fig. 24128 LTz, WIDFOEYEAITABRIAME +, W2DF
IZH L CRELSEEL, FillDay 6ICHBICKE o=, £7-, WIDFEFANTIE, Day 3
BELUUDBDay 61200 THREICKE S FEE L7, W2DFEENTIX, Day 3725 Day 612
MFT TOREEICREL o7z,

Day 612331} 2BFAF L UBF% % Table 2.1.127% L7, BFAZS L UBF%IEW1DF CrEj\ M

&R L7,

2—6—2. AER2DOAER

FE IR O HERROHERS 2 Fig. 2.6\ Lz, FHEZROHESIL, WIDF2IW2DFIZLE
1 L CrlBRUIR T 208 L CARICE S HERE Ui, RBRIAM h oo ifn HhP, e FEHERS A Fig. 2.7.
(2R LT, Day 6123317 5 ML P2 1 XW2DF CWIDFIZHf L CHEISE M- T2, D
HOM AP IR EEHERS I MIRER T7E13 72 <, PGFy % 514 SIMIIK F L=,

BRI OBFA L UBF% DO HERE A Fig. 2.8.127~x L7=, BFAlZ, WIDFIZH\ TDay 9
CTW2DFIZH: L CAEEICE - 7243, Day 638 KOS CIImiRER CAET R, 77,
BFADOHERS 2 REN THE L= & Z AWIDFE L OW2DF & 4 1ZDay 67559 THEIZ
HEIN U7z, F£72, WIDFIZEBWTOHDay 80> HZ/N CTHRIZHEM L7223, W2DF Tl
HEREINTA S N2035 72, BF%IE, WIDFIZHVTDay 9 CW2DFIZHifie L TAHE IS E

o773, Day 63 LU TIXMEERH] CZAIT e o7, BFW B AZFFNTHIR L& 25
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WIDF CldDay 67)>593 X UDay 8750/ TAEICHIN L7=25, W2DF CldA B/
Y E Y VA N

Day 8(Z3317 5 i HFE R % Table 2.2.12 7/~ L7z, LA E R IIWIDE CAEIZE - 72,

2—6—3. RER3OFEH

LHY— VIREFRATC 31T D IR HE 36 L OALREENEL, WIDFCHEICFE - 7203, Py
IREEIZEITen o7 (Table24.) . LHY—VIREERIZIT 5, I P36 L OB RIS
221372 o 72 (Table2.5)

LHr & CYP19A1 mRNAZEHIE D5 R 4 Fig. 2.10.127~% L72, LHriZWI1DF CW2DFI(Z b L
THEIZEDI -T2, CYPIOAFRBLEIZ AT/ o7, COX-2, PGESI L UPGFS mRNA
FEBLEI SR CAIX 0 > 7 (Fig. 2.11) , iNOSH L TUeNOS mRNAFEHL &% Fig. 2.12.
IZ/R L7z, INOS IZZEIL 2D > 7oA, eNOSIZWIDF TV MEm 47~ L7-, VEGFI20,
VEGF16435 X UFGF-2 mRNAFEHL & DA F % Fig. 2.13.127~ L7z, WIDFIZEU T, VEGF120
B LOUFGF2 TV MR 47~ L, VEGF1641 3 EIZm D> 72, StAR, P450-sceds K UBB-HSD
mRNAFHEDREF % Fig. 2.14.127~ L72, WIDFIZFV Y TStAR Tl Mif{[A] 2 7% L, P450-sce

5 L UBB-HSD mRNA T A E 2 E > 72,

2—6—4. ER4DFER
Day 9(Z351F 2 WIDF & W2DF O EAES & BF % DA Table 2.6.027% L7, WIDFIZE
W OB LUBF%IIRE o7, sAWmfEHER 2 Fig. 216008 LTz, SR

I3Day 15, 183 X U1 TWICLTW2CLIZE#: L CHEICE D> T2,
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AR M FEHERS 2 Fig. 2.17.12~ LTz, SR HEIXDay 1235 L M5 TWICLTW2CL
(2 U CE RIS E o T,
MAPHREEHERS 2 Fig 21817~ L7z, AP LI L AmR ] A48 U CWI1CL TW2CLIZ

J:ti)( Lfﬁi ﬁ)O 71:_.0

2—7. BE

ARETORER 1 3L U2 205, WIDF i W2DF (2 LT, FEIMEO FEEE, Ii
FaREmyE, LH —IREEEAIOM BiRENEm -7z, £, A3 200, JIEKR E,
TREERS KL OWPRIR A4 JREE, TERIEHIIL CHRBLL T\ 5 LHr, MEFARF, 27w A R
A S O mRNA FHL&EY WIDF Crigco7-, k4 7°5, WIDF JEizIEmk s
D HEAROWaE, M & OMLT PaREHERE S SN2 LB LN LR o7, TNH DR
F D, WIDF X W2DF (20 LTl & LT R D ERERICIE I mnN 2 L 38 2 b
5o Flo, TIHOERENAEULFRKE LT, WIDF ZE BRI H ORI A Py R 1Y
9 VY LH 7SV A BEEENC 1 2 INRaARRE ~ ORI R S iz,

ARBR 1 LY, I REIRRAA S 7 B B £ COEMIMAORE & i35 &, Ik
HBHAER I D, FEFESEMIMAOFEIELIT WIDF TREL 2D Z LAVRETe, &
72, WIDF XWX W2DF 2N ENOREH-M T oM PyRE % i35 &, Day0 »5H
Day 6 |2/} T WIDF THEIKLS HEE T2 Z LB D E T, IBEOHTIZE W
T, BATERGIIEABIEIC I LT, LH 2V ABENEL 2D Z s SnT
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Fig. 2.1.

Schematic diagram of experimental model of W1DF and W2DF in Experiment 1.

In the first follicular wave, the day of spontaneous ovulation was defined as Day

0. In the second follicular wave, the day of spontaneous ovulation was defined as

Day —7. Ovulation of the first-wave dominant follicle (DF) was induced by

GnRH treatment on Day —2 to induce a new follicular wave, and induced

ovulation was confirmed 36 h after GnRH treatment on Day 0. W1DF; DF in the

first follicular wave. W2DF;DF in the second follicular wave. B-mode US =

trans-rectal ultrasonography. Color Doppler US = trans-rectal color Doppler

ultrasonography.
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Fig. 2.2.
Measuring method of blood flow area (BFA). Image of (A) is

dominant follicle with blood flow signals in the follicular wall
using color Doppler ultrasonography. The area of blood flow
signals which is enclosed by white line is measured as BFA

(image B).
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Fig. 2.3.

Comparative changes of plasma P, concentration of W1DF and
W2DF from Day 0 to 6. Day 0 = The day of follicular wave
emergence. W1DF; Dominant follicle (DF) in the first follicular
wave. W2DF;DF in the second follicular wave. Effect of group
(G) (P < 0.001), day (D) (P < 0.001) and interaction between
group and day (G,D) (NS). Values are mean + SEM of each point.
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Fig. 2.4.

Comparative changes of dominant follicle (DF) of WIDF and W2DF
from Day 3 to 6. Day 0 = The day of follicular wave emergence. W1DF;
DF in the first follicular wave. W2DF; DF in the second follicular wave.
Effect of group (G) (P < 0.01), day (D) (P < 0.01) and interaction
between group and day (G,D) (P < 0.01). The asterisk denotes
difference between each point, *: P < 0.05. Values are mean = SEM of

each point.
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Table 2.1. Blood flow in the follicular wall on Day6.

W1DF W2DF P-value
BFA(cm2) 0.32+0.05 0.21+0.05 P<0.1
BF% (%) 2437+264  18.35+3.17 P<0.1

Values are mean = SEM.
W1DF = Dominant follicle (DF) in the first follicular wave.
W2DF = DF in the second follicular wave.

BFA = Blood flow area.
BF% = The percentage of follicle circumference with blood flow signals.
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Fig. 2.5.

Schematic diagram of experimental model of W1DF and W2DF in Experiment 2.
In the first follicular wave, the day of spontaneous ovulation was defined as Day
0. To induce follicular maturation, PGF,, and GnRH were administrated on Day
6 and 8, respectively. In the second follicular wave, the day of spontaneous
ovulation was defined as Day —7. Ovulation of the first-wave dominant follicle
(DF) was induced by GnRH treatment on Day -2 to induce a new follicular wave,
and induced ovulation was confirmed 36 h after GnRH treatment on Day O.
PGF,, and GnRH were administrated on Day 6 and 8, respectively. W1DF; DF in
the first follicular wave. W2DF;DF in the second follicular wave. Color Doppler

US = trans-rectal color Doppler ultrasonography.

38



19 | —@-W1DF
- FW2DF |

Dominant follicle diameter (mm)
>

14 T G : P <0.001
D:P<0.001
13 T G,D:NS
12 1 1 1
Day6 Day8 Day9
Days from follicular wave emergence
Fig. 2.6.

Comparative changes of dominant follicle (DF) of WIDF and
W2DF from Day 6 to 9. Day 0 = The day of follicular wave
emergence. W1DF; DF in the first follicular wave. W2DF;DF in
the second follicular wave. Effect of group (G) (P < 0.001), day
(D) (P <0.001) and interaction between group and day (G,D) (NS).

Values are mean = SEM of each point.
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Fig. 2.7.

Comparative changes of plasma P, concentration of W1DF and
W2DF from Day 6 to 9. Day 0 = The day of follicular wave
emergence. W1DF; Dominant follicle (DF) in the first follicular
wave. W2DF;DF in the second follicular wave. Effect of group
(G) (P < 0.01), day (D) (P < 0.01) and interaction between
group and day (G,D) (P < 0.05). The asterisk denotes difference
between each point, *: P < 0.05. Values are mean + SEM of

each point.
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Fig. 2.8.

Comparative changes of blood flow area (BFA) and the percentage of follicle
circumference with blood flow signals (BF%) of W1DF and W2DF on Day 6 to 9.
Cows were treated with PGF,, and GnRH on Day 6 and Day 8, respectively. Day
0 = day of follicular wave emergence. W1DF; Dominant follicle (DF) in the first
follicular wave. W2DF;DF in the second follicular wave. For BFA, effect of
group (G) (P <0.01), day (D) (P <0.01) and interaction between group and day
(G,D)(P < 0.05). For BF%, effect of group (G) (P <0.01), day (D) (P <0.01) and
interaction between group and day (G,D) (P < 0.01). The asterisk denotes
difference between each points, * : P < 0.05, * * : P < 0.01. Values are mean *

SEM of each point.
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Table 2.2. Plasma E, concentration on Day 8.

W1DF W2DF P-value

E, (pg/ml) 7.5+0.9 4.4+05 P<0.01

Values are mean = SEM.

Day8 = The day of after 48h of PGF,, treatment.

W1DF = Dominant follicle (DF) in the first follicular wave.
W2DF = DF in the second follicular wave.
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Fig. 2.9.

Schematic diagram of experimental model of WIDF and W2DF in
Experiment 3. In the first follicular wave, the day of spontaneous ovulation
was defined as Day 0. To induce follicular maturation, PGF,, and GnRH
were administrated on Day 6 and 8, respectively. In the second follicular
wave, the day of spontaneous ovulation was defined as Day —7. Ovulation of
the first-wave dominant follicle (DF) was induced by GnRH treatment on
Day -2 to induce a new follicular wave, and induced ovulation was
confirmed 36 h after GnRH treatment on Day 0. PGF,, and GnRH were
administrated on Day 6 and 8, respectively. WI1DF; DF in the first follicular
wave. W2DF;DF in the second follicular wave. DF were aspirated by trans-

vaginal ultrasonography in different estrous cycle.
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Table 2.3. Primers used in real-time PCR.

. v o . Annealing .
Gene Sequence of nucleotide(5” -3 Size(b Accesion No.
9 ( ) (bp) temperature(°C)
Lnr F°  GCATCCACAAGCTTCCAGATGTTACGA 04 62 NM 174381
Rt GGGAAATCAGCGTTGTCCCATTGA
F  TTGCAAAGCATCCCCAGGTT
CYP19A1
R AGGTCCACAACGGGCTGGTA 151 60 232741
F TCCTGAAACCCACTCCCAACA
COX-2 R TGGGCAGTCATCAGGCACAG 24 60 AF031698
F GATCAAAGCGATTGCAGACA
PGF 11 497
OFS R CAATGCGTTCAGGTGTCACT 3 59 S54973
pgEs |~ CGCTGCTGGTCATCAAAAT 186 60 AY032727
R GGAAGGGGTAGATGGTCTCC
. F TCATCTTCGCCACCAAGCAG
N 1 1464
INOS & CAGTGATGGCCGACCTGATG 80 60 U14640
F  GGAAATCGGGGGTCTGGAGT
N 21 M89952
eNOS o TGGCGAGCTGAAAGCTGTG 9 60 8995
F CCCAGATGAGATTGAGTTCATTTT
VEGF120 o GCCTCGGCTTGTCACATTTT 377 56 M32976
F CCCAGATGAGATTGAGTTCATTTT
VEGF164 245 58 M32976
R AGCAAGGCCCACAGGGATTT
sar F GTGCATTTTGCCAATCACCT 003 543 V174189
R TTATTGAAAACGTGCCACCA
F  CTGCAAATGGTCCCACTTCT
P450- 2 . K021
S0-scc o GACCTGGTTGGGTCAAACTT 09 %63 02103
F TCCACACCAGCACCATAGAA
3B-HSD .
g R AAGGTGCCACCATTTTTCAG 18 563 X17614
F CTCTCAAGGGCATTCTAGGC
GAPDH 160 60 NMO001034034
R TGACAAAGTGGTCGTTGAGG
a F, forward
bR, reverse
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Table 2.4. Sex steroids concentration in follicular fluid on Day 8.

W1DF W2DF P-value
P, (ng/ml) 37.4+8.5 34.6+2.2 NS
E, (ng/ml)  1,942.4+247.9 1,169.3+90.9 P <0.05
A, (ng/ml)  161.8+26.2 104.6+12.7 P <0.05

Values are mean = SEM.

Day 8 = The day of after 40h of PGF,, treatment.

W1DF = Dominant follicle (DF) in the first follicular wave.
W2DF = DF in the second follicular wave.

45



/GAPDH

0.3

0.1

LHr CYP19A1

%

1 4.0
3.01

I
2 2.0

<

A4
1.01
0|

W1DF W2DF W1DF W2DF

Fig. 2.10.

The relative amounts of mRNA of LHr and CYP19A1 in WIDF and
W2DF granulosa cells on Day 8. In each figure, the black bar indicates
WIDF and the white bar indicates W2DF. W1DF; Dominant follicle (DF) in
the first follicular wave. W2DF;DF in the second follicular wave. Day 8 =
the day of after 40h of PGF,, treatment. The asterisk denotes differences, *:

P < 0.05. Values are shown as mean + SEM.
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Table 2.5. Follicular fluid sex steroids concentration on Day 9.

W1DF W2DF P-value
P, (ng/ml) 90.1+11.8 91.4+7.7 NS
E, (ng/ml) 82.5+20.7 64.1+8.7 NS

Values are mean = SEM.

Day 9 = The day of after 24h of GnRH treatment.

W1DF = Dominant follicle (DF) in the first follicular wave.
W2DF = DF in the second follicular wave.
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Fig. 2.11.

The relative amounts of mRNA of COX-2, PGES and PGFS of W1DF
and W2DF granulosa cells on Day 9. In each figure, the black bar
indicates W1DF and the white bar indicates W2DF. W1DF; Dominant
follicle (DF) in the first follicular wave. W2DF;DF in the second
follicular wave. Day9 = the day of after 24h of GnRH treatment. Values

are shown as mean + SEM.
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Fig. 2.12.

The relative amounts of mRNA of iNOS and eNOS in WIDF and
W2DF granulosa cells on Day 9. In each figure, the black bar
indicates WI1DF and the white bar indicates W2DF. WI1DF;
Dominant follicle (DF) in the first follicular wave. W2DF;DF in the
second follicular wave. Day9 = the day of after 24h of GnRH
treatment. The asterisk denotes differences, *: P < 0.1. Values are

shown as mean =+ SEM.
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Fig. 2.13.

The relative amounts of mRNA of VEGF120, VEGF164 and FGF-2 in
WI1DF and W2DF granulosa cells on Day 9. In each figure, the black
bar indicates WIDF and the white bar indicates W2DF. WI1DF;
Dominant follicle (DF) in the first follicular wave. W2DF;DF in the
second follicular wave. Day9 = the day of after 24h of GnRH treatment.
The asterisk denotes differences, *: P < 0.1, *: P < 0.05. Values are

shown as mean =+ SEM.
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The relative amounts of mRNA of StAR, P450-scc, and 33-HSD in W1DF
and W2DF granulosa cells on Day 9. In each figure, the black bar indicates
WIDF and the white bar indicates W2DF. W1DF; Dominant follicle (DF) in
the first follicular wave. W2DF;DF in the second follicular wave. Day9 = the
day of after 24h of GnRH treatment. The asterisk denotes differences, *: P <

0.1, *: P <0.05. Values are shown as mean £ SEM.
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Fig. 2.15.

Schematic diagram of experimental model of W1CL and W2CL in Experiment 4.
Day 0 = The day of spontaneous ovulation. Day10 = The day of W1DF or W2DF
ovulation. W1DF; Dominant follicle (DF) in the first follicular wave. W2DF;DF
in the second follicular wave. W1CL; Corpus luteum (CL) formed after ovulation
of WIDF. W2CL; CL formed after ovulation of W2DF. B-mode US = trans-
rectal ultrasonography. Color Doppler US =

trans-rectal color Doppler

ultrasonography.
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Table 2.6. Diameter and blood flow in the follicular wall on Day 9.

W1DF W2DF P-value
Diameter (mm) 17.7+0.3 15.7%+0.5 P < 0.01
BF%(%) 55.3+4.0 36.1+2.3 P < 0.01

Values are mean = SEM.

Day 9 = The day of after 24h of GnRH treatment.

W1DF = Dominant follicle (DF) in the first follicular wave.

W2DF = DF in the second follicular wave.

BF% = The percentage of follicle circumference with blood flow signals.
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Fig. 2.16.

Comparative changes of cross-sectional area of corpus luteum (CL) of
WI1CL and W2CL on Day 12, 15, 18 and 21. Day 10 = ovulation day of
WI1DF and W2DF. W1DF; Dominant follicle (DF) in the first follicular
wave. W2DF;DF in the second follicular wave. WICL; CL formed after
ovulation of W1DF. W2CL; CL formed after ovulation of W2DF. Effect
of group (G) (P < 0.01), day (D) (P < 0.01) and interaction between
group and day (G,D)(P < 0.05). The asterisk denotes difference between

each point, *: P <0.05. Values are mean = SEM of each point.
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Fig. 2.17.
Comparative changes of blood flow area in the corpus luteum (CL) of
WICL and W2CL on Day 12, 15, 18 and 21. Day 10 = ovulation
day of WI1DF and W2DF. W1DF; Dominant follicle (DF) in the first
follicular wave. W2DF;DF in the second follicular wave. W1CL; CL
formed after ovulation of W1DF. W2CL; CL formed after ovulation
of W2DF. Effect of group (G) (P < 0.05), day (D) (P < 0.05) and
interaction between group and day (G,D)(P < 0.05). The asterisk
denotes difference between each point, *: P < 0.05. Values are mean

+ SEM of each point.
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Fig. 2.18.

Comparative changes in the plasma P, concentration of W1CL and
W2CL. Blood samples were collected daily from Day 10 to 21. Day
10 = ovulation day of W1DF and W2DF. W1DF; Dominant follicle
(DF) in the first follicular wave. W2DF;DF in the second follicular
wave. WICL; Corpus luteum (CL) formed after ovulation of W1DF.
W2CL; CL formed after ovulation of W2DF. Effect of group (G) (P <
0.05), day (D) (P < 0.05) and interaction between group and day
(G,D)(NS). Values are mean + SEM of each point.
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Table 3.1. Plasma P, concentration on Day 6.
IG CG P-value

P, (ng/ml) 27 %03 3.5*+0.3 P<0.05

Values are mean = SEM.

IG; Ipsilateral group: Dominant follicle (DF) ipsilateral to the corpus luteum (CL).
CG; Contralateral group: DF contralateral to the CL.

DayO0 = The day of the first follicular wave emergence.
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Fig. 3.1.
The linear relationship between plasma P, concentration and
diameter of the first wave dominant follicle on Day 6. Day 0 = The

day of the first follicular wave emergence.

69



70r

6.0 F BIG R

Plasma P, concentration (ng/ml)

13 14 15 16 17 18

Diameter of the first wave dominant follicle (mm)

Fig. 3.2.

The linear relationship between plasma P, concentration and
diameter of the first wave dominant follicle (DF) on Day6 in IG and
CG. Day0 = The day of the first follicular wave emergence. 1G;
Ipsilateral group: DF ipsilateral to the corpus luteum (CL). CG;

Contralateral group: DF contralateral to the CL.
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Table 3.2. Diameter of the first follicular wave dominant follicle on Day6.

IG CG P-value

Diameter (mm) 155+ 0.2 14.7 £ 0.2 P <0.01

Values are mean = SEM.

IG; Ipsilateral group: Dominant follicle (DF) ipsilateral to the corpus luteum (CL).
CG; Contralateral group: DF contralateral to the CL.

DayO0 = The day of the first follicular wave emergence.

71



Diameter of dominant follicle (mm)

14
BIG
12
10
8 —
6 -
i G:NS
4 D: P <0.001
G,D: NS
2 -
0 1 1 [] 1 []
Day0 Day1 Day2 Day3 Day4
Days from follicular wave emergence
Fig. 3.3.

Comparative changes of the first follicular wave dominant follicle (DF) of
IG and CG from Day 0 to 4. Day 0 = The day of the first follicular wave
emergence. Effect of group (G) (NS), day (D) (P < 0.01) and interaction
between group and day (G,D) (NS). IG; Ipsilateral group: DF ipsilateral to
the corpus luteum (CL). CG; Contralateral group: DF contralateral to the CL.

Values are mean + SEM of each point.
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Fig. 3.4.

Comparative changes of cross-sectional area of corpus luteum (CL) of IG
and CG from Day 0 to 4. Day 0 = The day of the first follicular wave
emergence. Effect of group (G) (NS), day (D) (P < 0.001) and interaction
between group and day (G,D) (NS). IG; Ipsilateral group: Dominant follicle
(DF) ipsilateral to the CL. CG; Contralateral group: DF contralateral to the

CL. Values are mean + SEM of each point.
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Fig. 3.5.

Comparative changes of plasma P, concentration of 1G and CG from Day
0 to 4. Day 0 = The day of the first follicular wave emergence. Effect of
group (G) (NS), day (D) (P<0.001) and interaction between group and day
(G,D) (NS). IG; Ipsilateral group: Dominant follicle (DF) ipsilateral to the
corpus luteum (CL). CG; Contralateral group: DF contralateral to the CL.

Values are mean = SEM of each point.
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Table 3.3. Plasma E, concentration on Day4.
1G CG P-value

E, (pg/ml) 169 £0.12 151+ 0.15 P<0.1

Values are mean = SEM.

IG; Ipsilateral group: Dominant follicle (DF) ipsilateral to the corpus luteum (CL).
CG; Contralateral group: DF contralateral to the CL.

Day0 = The day of the first follicular wave emergence.
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Table 3.4. Sex steroids concentration in follicular fluid on Day4.

IG CG P-value
P, (ng/ml) 48.8 + 12.7 16.2 = 3.2 P<0.05
E, (ng/ml) 419.2 = 33.2 3394 + 53.5 NS
A, (ng/ml) 84.6 + 23.1 102.7 = 40.2 NS

Values are mean = SEM.

IG; Ipsilateral group: Dominant follicle (DF) ipsilateral to the corpus luteum (CL).
CG; Contralateral group: DF contralateral to the CL.

DayO0 = The day of the first follicular wave emergence.
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Cross-sectional area of corpus luteum (mm?2)
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Days from follicular wave emergence
Fig. 4.1.

Comparative changes of corpus luteum (CL) of IG and CG on Day 2, 4, 6, 8,
10. Day 0 = The day of the first follicular wave emergence. Effect of group (G)
(NS), day (D) (P < 0.001) and interaction between group and day (G,D) (NS).
IG; Ipsilateral group: Dominant follicle (DF) ipsilateral to the CL. CG;
Contralateral group: DF contralateral to the CL. Values are mean =+ SEM of

each point.
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Diameter of dominant follicle (mm)
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Fig. 4.2.

Comparative changes of the first follicular wave dominant follicle (DF)
of IG and CG on Day 2, 4, 6, 8, 10. Day 0 = The day of the first
follicular wave emergence. Effect of group (G) (P <0.01), day (D) (P <
0.001) and interaction between group and day (G,D) (P < 0.01). IG;
ipsilateral group: DF ipsilateral to the corpus luteum (CL). CG;
contralateral group: DF contralateral to the CL. The asterisk denotes
difference between each point, *: P < 0.05. Values are mean + SEM of

each point.
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Plasma P, concentration (ng/ml)
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Fig. 4.3.

Comparative changes of plasma P, concentration of IG and CG on
Day 2, 4, 6, 8, 10. Day 0 = The day of the first follicular wave
emergence. Effect of group (G) (NS), day (D) (P < 0.001) and
interaction between group and day (G,D) (NS). IG; ipsilateral group:
Dominant follicle (DF) ipsilateral to the corpus luteum (CL). CG;
contralateral group: DF contralateral to the CL. Values are mean +

SEM of each point.
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Figure 4.4.

Conception rates in IG and CG. Conception rates were
different between IG and CG in both lactating dairy cows
and dairy heifers. IG; ipsilateral group: Dominant follicle
(DF) ipsilateral to the corpus Iluteum (CL). CG;
contralateral group: DF contralateral to the CL. The asterisk

denotes difference between each point, **: P <0.01.
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