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1. L35

(B8] 8ERIIBVWTTARRTar BRI OLLLT LM THLERIN., EOERIL L HEE
RSmiETHEESNDZESEESN, TL T H4 T 2L LT ANRTar R 5wEN T
WBZEERLUI, BFEO BT, () Frinxe' 7 NoxFry (DHEA) kMLl H 5 wEh
TVDNELEBRFIL. () ZOFWEE N MBI OO RN T3 58, IbIZ, (i) K
#7yhL AL VT DHEA OUERFTIC BT AR ERETTTHZ2LTHS,

[Fi£] () BREELH»DE RNA 2L, RT-PCR #ERBLUYTLZ AL PCR EEAWVT
DHEA & RIZLERREF THD 17Ta-KEE{LEBEH/17.20 V7 —F (CYP17) DR T REERITL,

(i) LI T —T VB EAIT o 5 HEE 48 BB L UM 28 26 o>V C, Eirki B L O
REWREE SRR ME P DT AR AT o BL T DHEA IREZETHIEICED, TRbHHE
MLNED S WS TODMEMERFLIZ, (i) DHEA O.LIHERIE I REREFT 2720, 1
By ML E T R Y- 1(ET-1) $HBVE DHEA ICTAEL, ORI ER B IO R IE K
DFEETHD B ”F MY LFRANTFRBNP)DRHE T RERERF LI,

[#2] () EPLAICBWV T CYPIT ORBENBHON, TORBRITRITEOH 2x10° 3D 1 TH-
7o (i) ¥BRIEIZIV TS DHEA L~ W I RENREE I LB L CREFEIRIAIC B W TR B IR
27253 (P<0.0001) . fiLE7 NRFAT I L ~JUEBIBALIC BV TR B EE2 RO A -7 (P=0.74),

— 5. DRSSO TIIE7 AR AT a b AU RIIR T I 8 L TR IR BV TEE
@723 (P=0.0017) . [ DHEA L ~UIERERALIC BV TH ERZEZRO D272 (P=0.67),

(i) HE#SybOFHMRRIZIVT, DHEA (10° mol/L) 1. ET-1 IC XA LIl Em RO K2 H B
HL(P=0.031). ET-1 {2&% BNP @& FRBEOHINEZ H EIMHI L7 (P=0.001),

[E8] LBTARENS CYPIT MIETHBILUDIEA IZED TR THEN, A—rIT11357
FALELTOIE HITERAL TOBATHEMED &V, DHEA (O RFIRAIHIERZ2E +22805RE
NI=A, DHEA BEZEEHLTOBO), TARAT LR 1TR- AN U4 — U REE TN
IERLTOSONERIHTHY, S B OBREEE TS,

[(#£53R] HBREZLHAKIZBOTCYPITEETFHRBRL TWAILERLT, o, BBV
T LA S DHEA B WSh T VN AT AT Ehgn e DAREEHICEW TR VR AT R
UMRFWEI DHEA 3 WENLWZEER LT, 8o, BHE Ty b OMi#ilaiZdsy T DHEA &%
VNI DORBIES D ET-1 122 L IHHIIAE ORI KB LU BNP #HE FRBRORELH ST
FTHEETRU, AFEICLD, DHEA 12 OMAL RS, BH#EHDIVIZTORMEDZ L TH
BN, A—bITA 1350 T4 EL T LR RS TV DI EAVREESNT, - LD
FWEND DHEA 1ZLAEAEFIC BTSN TE Y, DHEA D47 ME TA LR RHEFTDIEIX
D—D k> TWBHREMEARIEE NI,



Summary

[Background] Aldosterone is produced not only in the adrenal gland but also in the extra-adrenal
tissues including failing human heart. This study examined the production of
dehvdoroandrosterone (DHEA) in human heart and elucidated the possiblec physiological
significance of the production of DHEA. [Method] Using RT-PCR followed by southern blot
analysis and direct sequencing, we examined left ventricular tissue samples collected from
autopsies for the cytochrome P450 |7a-hydroxylasc/17.20-lyase (CYP17) gene expression that is
required for the synthesis of DHEA. Cardiac secretion of DHEA as well as aldosterone was
examined by measuring their levels in plasma obtained from the coronary sinus and aortic root
during cardiac catheterization. To examine the significance of DHEA, we measured myocyte cell
sizes and the gene expression of B-type natriuretic peptide (BNP). a marker of cardiac hypertrophy.
using a neonatal rat cardiocyte culture system. [Result] RT-PCR revealed CYPI7 gene
expression in human left ventricular tissue. During cardiac catheterization. we found that DHEA
but not aldosterone was sccreted from control subjects (P<0.0001 and P=0.67. respectively):
whereas aldosterone but not DHEA was secreted from failing heart (P=0.0004 and P=0.31,
respectively). Using a neonatal rat cardiocyte culture system. we found that DHEA (10 mol/L)
significantly inhibited the increase in myocyte cell sizes and BNP mRNA levels upregulated by
endothelin-1 (P=0.031 and P<0.0001. respectively). [Conclusions] CYP17 genec expression and
production of DHEA were demonstrated in human control heart. On the other hand. cardiac
DHEA production was suppressed in failing heart. We also showed that DHEA inhibited the
increase in myocyte cell sizes and BNP gene expression upregulated by endothelin-1 in neonatal rat
heart. We concluded that DHEA. secreted from the heart. might exert a cardio-protective action
in an autocrine/paracrine fashion: and furthermore, that it is possible that reduced cardiac DHEA

production causes a worsening of status during heart failure.
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3. HEF

ABFREATICHIZ) KEENHZE TSV ELICRRARFEREREFEFLFE
REBARE DNIABERIR | RITILATBRCGREEARNEREFM AR, KEKRE
REREFFEBERFEENE- FZNHYE PE-ER RREJEHKE
B—AHY REEEEIRIGERERDIBELRLIT,

EATRIZBO T, EEEEEA VT L EMEREEE KR L, &
A4 IR ERAEZIILDELOIEFITHERIEH AN LET,
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BNP:
ET-1:
DHEA:
DHEAS:
CYPI11A:
3B-HSD2:
CYP21:
CYPIIBI:
CYP11B2:
CYP17:
CT-1:
TGF-B:
TNF-a:
MR:
113-HSD2
ACE:
ACTH:
CRF:
RT-PCR:

A-type natriuretic peptide

B-type natriuretic peptide

endothelin-1

dehydroepiandrosterone
dehydroepiandrosterone sulfate

cytochrome P450 cholesterol side chain cleavage
3B-hydroxysteroid dehydrogenase 2

cytochrome P450 21-hydroxylase

cytochrome P450 11f3-hydroxylase

cytochrome P450 aldosterone synthase
cytochrome P450 17a-hydroxylase / 17,20-lyase
cardiotrophin-1

transforming growth factor-f3

tumor necrosis factor-a

mineralocorticoid receptor

11B-hydroxysteroid dehydrogenase 2
angiotensin converting enzyme
adrenocorticotropic hormonc

corticotrophin releasing factor

reverse transcription-polymerase chain reaction



5. MEDNDEREEN

5-1. IDARRELEMNODBENDRILEY

DAREITARBE LIV = TP T oo Z Y g Y stz
FEYy © 2l DFRALEVEFRBEL (K 11-1), BEEE T LR 7HEe 2 R IERIZR
FLIIETHh . BRI nbIL LA B R LI EHfES TS, —F . A BEBLT
B BF RV LFIR~TF R (ANP, BNP) LR E LD WISI, £ORME M TH M
L SUVLOD R EOBEEFELELIEMNL , FHEMITEEOREELHEETS ™,
7. ANP,BNP [358 /1727 b U U ARIRIEH . MEIRIERZFEL, L=T 0
AT TARRT O R R R L LER T AN Y 20 RIL 0T
EOEITEZAFTDHUIR 57 TH5S,

5-2.  TFIERFAUIZDNT
5-2-1 ILRICHTASTILFRATAVERR

AT AARFNVEATIVATa—VEETLL ZDIZEALHBIB TERINDD,
W, B ERICBVOTTARZT I B0 THERESN, TOARITLHEESR
EMLECTHEIESNAIESRESN 9 KELIFEMAMEIZBITE T AR AT oY
BRERF DD DI T —TABEICBWT LEOEICAIELER LD
EROSTRAT HIATEMER) L OB EEER T2 MR RA T IEREIRIE
T—TNEFEAL. TENENDEMILERLMEFDOTNVRRT o RELKE)
IRESDBDOEBLIZMiEROT VRAT O ARELF B L, TORERE. E 112 2
RTINS, BE OEBEETIILE NSO T AR AT ST RO oDk
LT EENHBREHOT AR AT a MBI KREIRERIZLL~ATERMBIRCTHEIZ
BEETRL. FELENLOTARRAT OV SRS 29,

RIBICBITARATaAROERIBREREIIT T, TAVRAT o 38 B RERK
BIBWTERENDA, EOBRITITRHEIETEER (CYPIIA) | 3p-EFaF I AT
oA RFeRus F—¥ (3p-HSD2) . 21-/kEE{LBEE (CYP21) KL OT LR RTFar &
FRBESR (CYPHIB2) BLETHS N, B, TNORT oA NGRS L BRBERBEIC



DUV TEMNL @A AV TIRETL BI85 A3 D, Kayes-Wandover HIZENEH
D FRAEEIZB VT CYPLIA, 3B-HSD2 38 LN CYP21 ITFEBL TV 52 CYPIIB2 X
ZRLTVARNIEEZREL 2. Young HIETR & LEHHEREICIVT CYPIB2 DR

LTV BN TAILEARE L P, SOHICEMLIE. B 11-3 D&, LFRE
THRELUIEFNLERRUHRAEZE LHEMHIZITS CYP1IB2 DBEFREEMN
AERLDRBEZF LD STIEFN GERBRUCEEIC KI5 ENIVLFEILE L
EEREYTVEZALPCR ZRAWTRLE Y, $-FESIT. B 114 DL, 5BET
v MO E AW EEBRIZID ., DIBIZIITS CYPLIB2 OEEFRED ANP H5
VN BNP I L THEIIEISh B e &R LI Y,

.mo:SﬁL

cholesterol

WESGA R (CYPLIA)

l'l-h-\&uwpmgnendmc I de_hydrocpumrkos(c:m‘DHEA) I
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l j“
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5-2-2. LIS TEHTILERTOCDER

IRFNALFaLFZEE(MR) E 1IB-EReX 2T/ Fekas+—+F€
(11B-HSD2) DFETEIZ LIIC BV THIEEHAIN TERY % FARRTar 0L
LVERICEBT 2R EIEREETD P2, FleMokWTh, BELTAEREDAE
TP RUWBCTNVNAT O ZREBEREACa ) F7b DRAKEPFERATHDE
DRBPEBERFERELRESNTE) P LARLOERICTARATarBHEEL
TWAZEEHLNTHS ¥, SHICE 11-5 (R0, TSRS M
ERWIEERIZIDTANRT oy NOFMRCRTET oA T RGBSR
(ACE) B FREHREAMIBSEHILERLE M, ZoZbiZLBRARICL= Ty
AT TNANRRT O RORIT AT T A= R JHENTFEE T AL # B ML,
EHICBIBHROT AN AT DHRLT  LHBAROTVRATa 2L TA—
RNIGANRTIFA L ELTHREEL TO A RTREME AL R THOTHD, EIEERANZIE,
ZORIT AT 74— R VI I DR 2 ETIR R OEBR MR I TSR]
MR HBEE ZLNS,

5-3. TFEFOIE7UFORFAV(DHEA)IZDWNT
5-3-1. DHEA &m0 EEBEDEE

FeRuTtE 7 RFeXx7us (DHEA) BL R OREE AT L ThHhHRE T bR
7 RaR7al (DHEAS; DHEA IZAEMBPTARYEN DHEAS IZEBREND) 13E!
BRE TROARIISWSNBATOART, BIBT U Ralf  Liffans P77, 1
o DHEAQS)L VTR 3, IMEEEHITE T 775, 372905, 25~30% TR
EHUCELIZHITR 2 ITH L. 70~80 B TREL LD 10~20%ETET T2
#39) BHEETIILMICHA~I T DHEASI_RAMbELERL, 75 REELAkEL-
BnLbhE, £, Mm% DHEAG)L ~AOE TFiL, DEESLHIREE(LEFE RO
IEDDEBIREL TOBEWRENZIFET S O, EBR K 11-6 1IR30, &l
Sl DHEASIL NAPRBREEIZHEL TLALBE LBV THEEILELS, 2D
mFEL_ADETALREOEEEICHETIILERELL ), Znddic.
DHEASHIE(LDIBIELEZ LN TVWAD ALY LI ERBORELSIUER



(5L TWHEEZLN TS,

5-3-2. DHEA M4EE{ER

B EFOER ML FAVVAFSEL L T, Gordon HAAERIZIBVYT DHEA # 5
IV T T e— LT — R ERICH/ NS EBILEME LT 'O DHEA OFB)IRE
{LIERICEATAIFEIISHEMESN TS 7 AfELIE, <V DK~ a7
7— Vil AVHIEICEY . DHEA X BHNZIZT AV — L bDiER L AT o —
NEEEDORE, BHICITEML 272 — VOB RT NALDOEEFE) 2 QOB
& raTr—COFRLEIHIT A A ME L 0, F-FALIL, dbidb =
A% V-V T DHEA [3ATHgIZ 3175 glucose-6-phosphatase(G6Pase) % #il
HFBZLICENA A RY AR BEA A R ol LB wmE LIz WY,

5-3-3. DHEA O#FERE

Yen 51, FE B L TE T L/ DHEA, DHEA-S 2 FHER AL~V ETRESES
#MFE (50mg/ B) ® DHEA #EFEIE 533241250, HE/R sense of well-being D
RELRDLIEEREL P, Baulieu Hit, 280 ADHEFE F &2 DHEA 50mg/B %
BETAHILIZED, AR | ERITIEHFIC 70 U EOREIZB TS EEEOHFED
WA, R OREE, &3%EE . RIEORBLHROBUELROLILERELL 7,
FAEOIE, B 11-7 DL, 24 ADOEHEIZ DHEA 2Smg/ B2 &5 T524I2ED,
MENEBERIVCA RV REHOKENBONDLILFHRELR V), &b
Villareal Hik. &% B4 56 A (FHEM:71 5% . BMI:28) (Z DHEA 50mg/ B £7-1%7
FtERE 6 4y ARG L7225 MRI TFAIL =g mfEL K TRElmmEids
HIZ DHEA BED & 13em® AL, OGTT TFHHELI=A AU RHMEIL DHEA B0
I LI ZEEBRELE Y,

5-3-4. DHEA D&
DHEA HBIBEEERBIZBWTT LI R /arhb 1Ta-/KE(LEZEBIWU
1720 V7 —Flz L > TEREND, 26 2 DOEEFEIL CYP17 VO B—DEIRFT
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aI—R&h5, T72b5, DHEA O&RKICIE CYP1T BEFORBENYLETHS 35,
F7-. EEH AD DHEA W EITH 7 mg/B T, 20 80~90% D EI'E B ¥, %D 10~
20%BEHEIIIRR AR THD, BIB. HIRLAS ORISR TIL, A 0. K&, 14
{LE O BIUIFR P 1IZBT CYPI7T BB FORBEATESN TVODA, Ll
BERIZBOTIHETHY, ZORHETEL CODREL DA 22,

5-4. aJFJ—)LIZDONT

anFY—LBEIBRERRKELYRsh, EOEITIE CYPIIA, CYPIT,
3B-HSD2, CYP21 BKLU 11B-KE{LEER (CYP1IB) DLETHD ), iz, aLF
= LD WIRER FEH LA WENDILF b UK HAL £ (CRF) 8L
TFTRAENSHWENZBIEREIIZAN T (ACTH) ODXEEZT5-H . BNE
&Rl HIARLSETH&ICHT TRT LRBHICRAREL 2D, &b ol:
ARVRATREKE TEICHE, TEEEZNMLTAALFY —LOHWLTTETS ¥, an
F/ =N D3WEIT DHEA LRV —4AFBUTEDOMPL~NIT N 667,
51, DM ERBEBEEL TOBEVHIBELHS Y,

5-5. LERMERIEESOEX

TEEDAEKR® in vitro 12T DERRN., FAETY b OLELFHEBOYINEE
ERVAIEICE > TR SN, ZOERRICEHWT, LHMAOIEXRET. —
ED AR KIS BETF (c-fos, c-jun) DEIFHE 9 5 RAEEF (B-MHC,
MLC-2) DRHEFHE ™ ANP BLU BNP RED LAV EL RIEFORBAFHHE
T2 LSRN RNA E72132 40 7 BOEMNS D IR EOE K " e
Clzdo THESITDNR TS, ZhbDELiE, £FIZBTHLERBLITLARE
DA LIRML TRY, DA ERLOERBIVOLRE2OTARERR
LENTWD, 2O HFEEREZ AVIEIZEB VT, WKORDBERE F2 8
BTV, BRI, = FEY-1ETD) RRARE ol #I Y. 704
Frovy W ANTSH a7 40—=1(CT-1D) ™ NV RT =3I F S a— AT 7 75—
B(TGF-B) ™ B L UNMESESER T (TNF-a) 72 & THD,

L1



5-6. AHEOER

AEFEDE B, (1) DHEA Lo F Y — L ARICHEEATHSD CYPIT BiaTiL
VanFy —VERICLER CYPBI BEFAEMIREZELHICKOTERLT
WBIED % RT-PCR W THRETT 5. (i) EMUEED S DIIEA, TARAT R BX
VAT — A RBWEINTODNEDZ LA T — T VR BRI KRB R LR
FARIAOOERRL I MBP OFRNL T RELLLETOILICIIREIL . SHIZZDR
WEREAMERLOCARLBECLLE 5, (ili) DHEA O.ULEBTICRITZHRE
BEIZYMIGHEERONTRETTH2ETHD,



6.

6-1.

RERA A

##4
T —RRETF AP — (TAITEC, Saitama. Japan)
<A78aREIFTAY — (AS ONE. Osaka, Japan)
TRIzol reagent, /S ILTFF o R=VYANAMNT h=A 2 (Invitrogen Corp..
Carlsbad, CA. USA)
RNeasy mini kit, RNase free DNase kit (QIAGEN, GmbH Hirden, Germany)
SuperScript Iirst-Strand Synthesis System (Invitrogen Corp.. Carlsbad. CA, USA)
Taq DNA 7RYAZ—+ (TaKaRa Biomedicals, Tokyo. Japan)
[y-*>P] ATP (Amersham Biosciences, GmbH Freiburg, Germany).
BAS-IP MS 2040 film (FFuji film, Tokyo, Japan.)
ABI 310S Sequencer, ABI PRISM 7700 Sequence Detection System. TagMan
universal master mix. TagMan human GAPDH Control Reagents, TaqMan Rodent
GAPDH Control Reagents (Applied Biosystems, Foster City, CA USA)
N—a— )L UUMIFET AT I (BSA). DHEA (Sigma Chemical Corp.. St.
Louis. MO. USA)
=374 —- 1l (Worthington Biochemical Corp.. Freehold. NJ)
T REY -1 (Peptide Institute, Osaka, Japan)
Dulbecco's modified Eagle's medium (DMEM) (Nikken Bio Laboratory, Kyoto,
Japan)
T BR{FMIE (FCS) (Hazleton Biologics, Lenexa. KS)
FCS #&%s DMEM [10% FCS, HAEFI(100U/ml ~=3U>  100mg/ml AL
Th=A)]
i 7E DMEM [0.1% BSA, HiAEFI(100U/ml <=3V’ 100 mg/ml AkL-7h
<AL)]
A3y 77— [116mM NaCl, 20mM Hepes, 12.5mM NaH;PO,. 5.6mM glucose,
5.4mM KCI. and 0.8mM MgSQ, (pH 7.35)]
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6-2. EFEROHBBICHEITS CYPI7 BIZFRINOKRET
6-2-1. ErEEOFHBHBOEER

ENEZE LG IR R B AR L) o7z 7 ER GELRERH) BLUDL AR
TILLT 6 JEF (LAREHE) ORRFEAZTRHIIRIR L7, D 13 FlOFEMITE 10-1
IZRT, BIEHREITIER: 5 LRI 72, £ TOMEMIL-B0CIT THEHRIFLT,

6-2-2. £ RNA (il

BERENEDBHRIVBIBOMRBFH 1 ¢ 2IRBERPTT LY —AKEDS
AP —HEFVTHERELT, &512, TRIzol 10 mL #MA, v~ A 7aRESFT A —%H
WTREREL 72, 7aadib A2 mL&2A1Z  EIB T3 oRIMELZ#. 4°CIZT12.000G
x 15 HRE 0L, B 8L . BiBIC 2-7 0/ —)L 5 mL 24, ZIRT 10
SR ELZ% . 4°CIZT12,000G x 10 o7& LT, LIEEZBEEL. 75% T8/ —/L
Z1mliNz, 4°CIZT 7.500G x 10 73 & O Lic, BIEEMEHE, ML/ % . DEPC 4L
FEIK 1,000 pl (CEERELTC, Bl EHiE . IEMRIR% RNeasy Mini kit LT RNase free
DNase kit W THR LT,

6-2-3. Reverse Transcription-Polymerase Chain Reaction (RT-PCR)i&

CYPI1A, 3B-HSD2. CYP2l. CYPIIBI BXU CYP17 BEFiIIxt45754
< —IIF 102 17T, EELH I URIBHEE DML 724 RNA 500 ng % oligo
(dT) 275 A~—&L TRV 7= SuperScript First-Strand Synthesis System (2L D iR E
L7 HBEFITHL T, 88 cDNA 500 ng. 7 74~— 1.0 umol/L, bt~ %
> 1.5mmol/L. dNTPs 0.2 mmol/L. Tag DNA 7RUAT—¥ 3 U # B LiREHEE
YERRL . 95°C x 5 5y RDMNEZEMER . PCR KU (94°C x 30 #R. 55°C x 30 FhfE,
72°C x 60 FLRHI% 40-50 [E]) 21T o7z, FRHZ, WEEIGEIT > TORWEZE L
DM L7 2 RNA BLUBEIBHEBEAGIER LT cDNA (ZOWTHRETLA., PCR
EWITF O LT ae AR EIZLDT Ho— A5 VBRI THERL . S6ICF
SNURMLELYZ PCR WA ABI 3108 o — 7= Y —2HNTH AL Ih—ox
VAL, BERMOBEFET) & BRI L 7.

14



6-2-4. HHFUNATYF(HE—a ik
CYP17 & CYPI1B1 OBGEFRBFEZICHAN T Ha—R5 Ve Amr AT

NERBL  NATIVF A ¥ —a ] (6x SSPE, 1% SDS, 10xF >/~ LMK, 100
pg/mL = HF DNA) £z T60°C x 2D I L NALTVE A ¥ —Lar#1To7-,
£ 10-2 (2R F CYP17 & CYPIIBI BEFICH I u—T7 2L, [y-P] ATP &
AWz RIRV T & T o, ANATIFAE—a iBPICERATo—T %
Mz, 37C x 12 B NATYVEAE—ar&{Tole, ARV AL T L% 6x
SSPE (0.1%SDS &) iz TEIE T 2 @, 37°C T 1 BElBe#L7=%. BAS-IP MS 2040
~ 3 FFAZEHL,

6-3.  UZIAAL RT-PCRZEICLIEBIEZFREOEEN

Bk CYPI7, &b CYPILIBI, kb BNP 35LUT v BNP B FREADERDHTIT
TagMan 7 IARN) —& U T A Z A L RT-PCR IEIZ TIT o7, FBIGFICXHT 5
FA<—& TagMan 70— 71IFRK 10-3 (T,

ERCYP17. BN CYP11B1 8L U BNP B FOEESTIIL2 AT YT VTN
&AL RT-PCR &V =, 6-2-3 TERK L7287 cDNA 500 ng, &7 7A~— 800
nmol/L. TagMan 7’2—7" 200 nmol/L, 33X 1x TagMan universal master mix &
te 25 pL OIRABERE/ERL . ABI PRISM 7700 Sequence Detection System (SDS) %
FAVNT, 50°C x 2 43f. 95°C x 10 I OIMEVLERTE . PCR S (95°C x 15 #0R4
60°C x 1 43[E1% . 40-50 [|]) %17 >7-, —F. 7y BNP BIGFOERIZIT 1 ATy -
Y7 NZA 2 RT-PCR BV -, & RNA 500 ng, 747 —F7ZA~— 100 nmol/L. J
NR—=RAF54<— 400 nmol/L. TagMan 7’22—77 200 nmol/L. BEEE~> > 3.0
mmol/L . dA/dC/dGTP 300 pmol/L. dUTP 600 pmol/L. rTth DNA RYAZ—+ 5.0 U,
AmpErasec UNG 0.5 U, 3L TF Ix TagMan EZ buffer 2 & €p 25 pL DiRS R E1ERLL .
ABI PRISM 7700 SDS % i\ T, 50°C x 2 43, 60°C x 30 53f#], 95°C x 5 S0
BULEETR . PCR RIS (94°C x 15 #[# . 60°C x 1 43fé]% 40 [B]) 21T o7,

BEBRIERICIZ. ERCYP17, CYP1IB1 33K U BNP TiX PCR EEMZE AL T
AIF DNA. Zvh BNP TIEZy MLIEA ORI L 72 2 RNA DFREFEF |2 Iz, Fe.
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TagMan human GAPDH Control Reagents 35X T TagMan Rodent GAPDH Control
Reagents # VT, &Y 7V @ GAPDH #EZFRHEEZERL. el CYPI7,
CYP11BI1, BNP B8LUT v BNP ORGFRRABLEY 7 VEICHIELL,

6-4. ERLEMNSOTILFRTOL DHEA BXUVIIILFV =L 53 DRET

EMOBEES DD T VR AT 0 DHEA BEUGAFY — A D5WEBETTTHEHIT.
LA T —T A RERIGERIGAE RERES»OHLL, TomiRFb oM7L
FR7a DHEA BLUanFY —VEZRIEL, EFIIT S RIS T O T —
TNREZTHT0L 2R 26 Hil (FLERL.CAE: 11 5, BEIEMEOHEEZE 76, si
FEME LB -5 il AR RBLOAREE 2 B, S0 Fr PR RIE 1 | B) B L UMEH ot BRRE
48 B THBH (R 10-4), BFH X BEIIMHEREE B TARLIVER T, EHlREE.
EEREEERE BLOEEEFELED s ol REMMIIT4 B ENRES
FikL ., LA T — T NAREITRFAEERICIT o7, £ AR B ik ds LUMR
IR T REMEY XBICL DA TA— bR a v b e B, g7 ARRTa
DHEA BXUanF/—EIZRET vy EAHERTIZ T AL/ Ty A EER A
WTHIELT,

6-5. vl E
6-5-1. ISEMADE

“The Guide for the Care and Use of Laboratory Animals (the US National Institutes
of Health)’}o XU TREARKREEN M EERIES | ICEILIEITL, £% | BOHFAE
Wistar Fv & RV, Ty . DERSEZKAELIVERE Y77 — P T 4~8
SEILT, INODLER OB %, 0.04% 2757+ —F 11 £ 0.06% 737V T
FUohEENTTER YT 7—RICIEBESE | 37°C x 20 SRIBREMZ -, JOBEE
EEALERIZEBMBL NV ~OEEEY 6 BlIEVIRL . ZDOEIC LIEPFICEEND
BRI 72 DA (ORI L OSE L HIEE) 2455 | 1110 FROY VIEFIL
1B (FCS) A MABIEIZIVEBRERIEEE LS T, EHIZ, ZNOD.LEMEE RO
5B (300G x 5 43f8, 15°C) L. ImL @ FCS (TR, K EIHELR Y,
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6-5-2. (L EFfERRAIEE

ML A ITIICHIZD, N—a— VEIZEHE RN 2.LHMIBRELBITL,
40.5% G =3 — VB X 58.5% & /R—a— /LR ANy 77— ICTHE, LED
L EEE - L EMAREA 58.5% 5 N—a— L ICEREX -, S bEE L BE
(1,200G x 30 4¥R. 15°C) TAZ&I2&Y . LR AALIE 40.5% & /S —a— /L L 58.5% 5
N—a— )LD REER/S . FEOTHAE (LU TRMESF M) 13 40.5%F /N —=a—
WVERAMIZEERELT: ), 40.5% B /S —a—L L 58.5% 8 /R—a— /L OEREH DS
B L7 OO EIL. S D EHIREEED 51.6 £ 1.7%(n=3) & &
BTV, MLLT-L AR %E 10%FCS & T Dulbecco's modified Eagle's medium
(DMEM) % #53&ile L, B5Fa—hLi=67=AF 4y =120.75 x 10° B/cm? O
FERE T X, 37°C, 5%C0O; KAETIZTArFax—hliz, ZOFEICLD, £&4&
DH7ED 95%ALHHIAT EHONBIENBES TS 7,

6-5-3. FELFHHfEIEE

40.5% 8 R —a— L ER D ICERL M b I NI IEL MR X BER D ik THREERAT
=7= P, DMEM (10%FCS &) ZE#iksL, ¥5F o a—bliz ¢ 10cm F oy i
0.75 x 10° {B/em’ DFEETHEEX, 37°C. 5%C0O; KKE FIZTA > Fa—bLiz,

6-5-4. LRS- SR ARl IS RIC LA TOba—)L

ORI S L OGO HIEE DMEM (10%FCS &) IZTENEH 30 B %=
R—R 7%, ELHHEEDHZEN) 7 AABIZEIVEIRL , FE.0 /% O 5 H
D 20%DEI G TRESE IR LU, FOK. ALEELL TEMIE DMEM ~DO%
Wz ATV ZOREE LD DHEA ZIRINLTZ, DHEA 1245 12 B ORTLEEE  #H-iZ
M 7E DMEM LS | 358 HA% ET-1 F/21% vehicle iZTHRIEZE 1T,

6-6. METFHIREN
FERITTEEIE + HHERRZEIC TR L, HEFHARHTIT Wilcoxon signed rank
test & unpaired ttest Z AV, P 0.05 RigEH B EHIBILI,
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7. RERIER

7-1.  EFEBRDHEBICEITIRTO/RERBROREZTFRE

EZLUHAICEBITACYPIIA, 38-HSD2, CYP21, CYP1IBl LU CYP17Em
FORBARITH0. FIREELHEB (K 10-1 OEF: I ~T)ofHL-£
RNA (500 ng)%& #8517 RT-PCR #1727, PCR DV A7 VE1TE CYP11A:40 [E],
3B-HSD2:40 [E. CYP21:40 [E, CYP11BI1:50 Elfk LU CYP17:50 EITHD, K
11-8-A IZARTUK, ZF PO LT v AN REILLDT e — A VEITIKENIZ B
T CYPI1A, 3B-HSD2, CYP21. CYP17 BIZFDOREBRIIFEHLNI-A5, CYP11BI &
LFDORFBIIREDHONR 0T, [ 11-8-B (Vo nATVF A= a EOR R
T, IOFEIZEWTY CYPI7 IXHABARL 7T AL THEBRNPEEREINLA,
CYP1IB1 ORBUIBOOLNARN o, o, #ERITIITRL TVARVAS, RT-PCR EH)
T AV IR — I T REIT, EOEFINEEBOBIEFE I —BTHILEHEDR
L7-,

7-2. CYP17 B&LU CYPU1B1 BIEFLAILDEEDH

7-2-1. ERDHBERIBIZE TS CYP17 LU CYP11B1 BIEFLALDLLE
ENEZR LRSI U BRI S CYP17, CYPLIBl OFEETRER

BEESW 520, ZHEH 500 ng D cDNA 288 L TYT7 VS A L RT-PCR %

7o~ (K 11-9), EELFFIZHITS CYPIT BEFLVUIRIBOZENDH 2 x10°

D1 Tholo, o, CYPHBUEEFICEALTIE, PCREHOEIR R1ELN

DIFBEIBORT, LFIZETS CYPHB BEFITHERELUT Thoto,

7-2-2  EREELHBEIRMIZHITS CYPI7 H LU BNP EIZFLAILDEEE
FEFR 7-2-1 TRLI CYPIT BIBFL -~V EBICIX BNP #BiETFL~Nv %, LR
ZEE (R 10-1 DEF: 1~7) BIOVLARLEE (R 10-1 OIEF]:8~13) IOV TEFIE
(CHBR L7 R &R 11-10 (TR T, BNP BEFL /UL AR SIS THL V2B E
ZRLTDY, CYP17T BEFICOWTIEEEN CTHEARZE2RDoNh o1,
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7-3. ERODEEASDTIILRFRTOL  DHEA EEUDILTFY —IIL 57D RE

R 10-4 LB T —T VREEITSIOEROHE RERT, Fi. 43, L.
MEFISBHESLONLREEBICEEREZEZRO T LRI OAEETEEIR
&<, FBMIREEAE ., 2 EILEKHE. BNP IO REHTHEICEN 2T

-1 DA T —F AR KENRE (Ao E R IRIF(CS) DO 5 M L7
mEFDOTIVEAT Y DHEA BLUarF/ — ViR EERT,

XHHRBEIC IV T, M DHEA LI REIRERBICEEBL GEFARIFIC U T
HEIZED -5 (Ao: 0.80 + 0.05 x10®° mol/L vs. CS: 0.90 £ 0.06 x10° mol/L.
P<0.0001) . MEFTNARFRTa  BIPaALF/ — AL ~IWEEELIC W THER
EERHRHDT=(Ao; 171 £ 0.13 x10% mol/L vs. CS; 1.73 £ 0.13 x10”®° mol/L,
P=0.74. Ao; 38.33 + 1.91 x10® mol/L vs. CS; 38.89 + 1.93 x10® mol/L, P=0.97),

AU LT, DARESEICEWLTUL, WETANRT e b~ IE REIRESIC L
B CEBIRRICBOTEZIZE 753 (Ao: 2.01 £ 0.25 x10® mol/L vs. CS: 2.32
+0.27 x10°® mol/L. P=0.0017) . fiL#ff DHEA o X T AF Y — L ~UIZTERELIZES
WTHERELZRDID 272 (Ao; 0.65 = 0.07 x10™® mol/L vs. CS: 0.66 + 0.06 x107
mol/L. P=0.67. Ao: 40.81 = 3.43 x10® mol/L vs. CS: 40.46 £ 2.90 x10® mol/L.
P=0.82), DHEA/T VR RT3, XBEICEWTRBREBLVEFIKATEE
IZE<L DAEIZB W TIRKIRESBLOEFHF IR CTHERIE) o7,

7-4. BEESYMLEHRRIIXNT S DHEA DHE

DIERIZR 95 DHEA OREBE 570 BEZ ML FRR%E AV, DHEA
(2&D 12 BEORTLEZ 1T 7%, ET-1 THIR L7,

-2 R EZ ET-1 (107 mol/L) i3z b — /i8R AS R %
BEIZHEAREE(p<0.0001) . DHEA (10® mol/L) 1% ET-1 125 L ih iR miE ok
2/ EITIHIL7- (P=0.031),

1-13 R T R, ET-1 (107 mol/L)IZE EIZ BNP BEFL L EHEEL
(1.51 £ 0.11 . P=0.0016) . DHEA (10® 3L TX 10 mol/L) IZ ET-1 12k~ THIES L
7- BNP BB FL W E2FEIHHIL 72 (2612 P<0.0001),
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8. B

8-1. EMLAFIZH TS CYP17 EIZFH KU DHEA D18

FIRAFICEIRR L EE OB AV T, DHEA BXCanF/—L o8k
I ERBEROBGFREABRE L, CYP1IA, 3B-HSD2 BLU'CYP21 i¥£
FlIZIBWTHEAR S 72580 | BTEOMEREL—KLE 2P, —F . CYP17
D/RRIEMDOBER ICHE L TR TIREE Th o7, ZOV 7 FA DR REIS A
LI — I T RABL Y o NAT VT A —aiEilko TR NI, EHIT,
U7 V5 AL RT-PCR ZAWTEESITEIT12LIA, LFHICEITS CYPIT BIEF
DERBEIIFBOELNICHEL T2 x10° 50 | LB THETHALOO, BiEL
IR AR L L CRER ST, DIBOEENBIB DO 30~50 [FTHHIZ L2 EETHL
) LBICRIT BN ERG-VD CYPT BEFREBEREIIEIB O EL0.01%
BFETIHEEZILNS,

T, EEFMBRIC BV T, EHRIRICR T A0 DHEA L~ R REEERIC
BIIDZENIOLEREICEWIE, TRDBEMMEND DIHEA DR WESNDIEMHE
RENT, ZOZEICYPIT DEAL AL TOEHETTHLDTHD, L EDIENS,
EMEE.LAHIE DHEA BRWENTEY. E05WBIIHEO TMETHDH, £
XA —hIFANRGIFTAANTB B BIZH L TER L TWAATREE S HDHEEZE LD
nod,

ZHIZH LT, DRERFICBWTIRIIRERLEFHFIRREICI T 5 MEE DHEA
LRV EERZELZRDT . DEHSD DHEA SINIFER TERD >, ZOZ LT,
DAREHOEFNCERUICEE LHICLIEOTAREELRRIZ CYPIT BIBZTFAE
BLTWAEVIRER 7221 F EL TWAIICEBbD, ZOF EEMERATHIZHIC
IS HDOSLRIRPPLETHED, Fx PHEIEFATELTODHEFEL LU TITR
T, DHEA DAL CYPT BIETORBEEDHZ5F . CYP1T mRNA DR EMHER
1720 V7 —CIEHEICHIKETHEE ZOND, CYPIT i3 1 To-/KER(LEERE 17.20 7
—PiENEL D, IVF VS — L DA 1 7a-/KEE LB R TE M ICXVFFEE S, DHEA
DERNE 1720 V7 —EIEHEICLVFEINDD . THODEERIIV Ry I AS— ) —

20



THHU B PASO LF I Z— P B LT ab b5 IZLAHEiZZ T T0aE Y,

EC, AFELGIEIBFEBLCEEYVRIBEAVDILICEY, 17207 —BiEHED
AR REER 2OV ah P450 LE V4 —BIEENEFRIF L EERE
CTHBICIKFT 3585, vhros bs @& TEN VLR R ¥, 2Rk
BED. Uhyun PASO LF 7 H—PIEHEDIERT A 170-KELEERTEMEE(LSED
Z&i 17,20 VT —BIEMDIR T 25| SR I ZEAVRIBE AT,

17a-KEE(LAEFE 17,20 Y7—¥

AR & Vi-Dg H 17-OH 7‘1/9’*/13'/11 DHEA
NADPH

NADP*

7 I S hrmLbS

DL, 53 BEV 5-4 THRATZISRDINEIZEVanFY — b XV ARET
352 DHEA LUK T 35| ZEDBHDO— DO THHEE I LND, ZOBRRHEE
LA ZRDAREIZH L TIRESN TOARED LRI Y TR ER LTI, O
REBFITBVTI720)7 —BIE®RDETHEL, EDOFRF. DHEA D53 U350
ST ATREED D,

NADP* NADP

8-2. ILErITX9 S DHEA DR

M DHEA L~UEBEEF I L TLARLBF LBV THEICEL, £omd
LV DR TR OARROEEEIZHETH720 ) DHEA BOFREOREL LV
ERICHEL TV ALEESND, AR TSRS Y M HARE AV, DR
OEHBLODHIEROFEELSND BNP OB FRBEEZERSTTBIL2ED,
DHEA 2O IEKIGIERZ A TA0 B0 E R LI, ET-1 (33538 LB R L
TOFIEREBRSEBIENHMONTOEN D K 11-12 BLTR 1-13 1373 10<,
DHEA (10 mol/L) i ET-1 (2&5.0 MR i B O K #8 L OF BNP Bz FRHEL~
N DORIEEA ZIZHHILT-, 10° mol/L ¢ DHEA IZ1EER 1 #8 ¢ DHEA L~ {4
B35, TNHOFE R, AL ~LD DHEA PULFIEKEZFHREIE DL mE
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KRR FICHAL TUIRERICNO TS TTREMNH DL EERL TV 5,

8-3. DHEA OEEEALMIEER

DHEA 123 2B EARBENZEEHIIVWELRIEINTHRWY, LI~ T,
DHEA {20 THERARFIZEREZNMESNTOELO0 0 ZonF4
WEREFIITRHAOEETHD, Ll &I, DHEA 7 BHY/efE & EBALAS 0 i EHE
FOMME FICFEETHIENTREN 9, DHEA IXZOREEAET LT
EEBGOEEBE, v M ENEMIRICEITS NO AREEFZOTERLERL. £
DFEGIOLILT v O LSO T B LN TSR 259,

¥7-. DHEA OER#REICIT. ChoRBRERNZEEEZNLEREROMIC. T
RRF B R0 17B-T AN A — MRS N % IR DRI ER 155 %), £,
ODIICIE T o4 —ERFEEL .. DHEA ZUIBIZRBWTT AR TR 173-T AN
CA—MTERENBIEBNTEN TS ¥, iz TARRT O R 17B-T AN
A —MCH T A RAZEEITORICEETS ¥, Lichio T DHEA A0S
L CEBIEAL TOWAON, TARRT LR 17R-T AN A — L E L TR
IAERL T AONNITREATHS,

DHEA > ’ DHEA-R ?

ToROAFo YAy = FRAMNATRYy — : AR

Tavi—t

! !

TAREY = 1TB-TRNUA—L — ’ ER

ZIT H -4 1273, BRI MMFHEEZ T ANAT AV HAOE 17R-T A
FIOA— AL TRELZBED BNP B FRRLZRFLILIA AEHEEIWVTH
tH BNP B FRBEFEIMSILI/, 72720, TavZ—EHEFRICL->TRILEL
7-3%&\ZH DHEA 1 BNP B FRHHLF EICMHIL /272 . DHEA ¢ BNP #i#i%)
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BB 1TIB-T ARG A — MBI N ZEIL L > TRENBIR TRV ZEL LA
272572, LU, DHEA $HBWNEITAMAT O OWTNNRZEOREFL TNED
(ZOWTHWELERADEETHD, Fo, EMIBWT 17R-mANG A — A ~DE
BRLVRIDG VWAL T E TERLVD T, SHOISLRIRMHBLETHD, LA
EDZLED DHEA IZOFHERIMEIEREZET 3553, TOERIZIL DHEA IZX5E
BIERLUAMNZ, TFARAT B R0 1IB-T ARG VA — N E ORI E % I L7 [
ERBSEENDHREMELHD,

8-4. DEICHEFBINFY—I

EZLHIZBITRBE T, anF V=V SRV ERERFEDYS CYPIIA,
3B-HSD2. CYP21. CYP17 OEBIIFRHILDD , K ikBEFR THD CYPIIBI DFEEH
IEROHONAD T, ER KBIRERBLEFHIKFEICS T Mo F/—1L~ L
ORFTH., DREHBL U BELLICENUDBOSD I F Y — L S UNERD S
AT CYPIBI ORMD LMD HINTF Y — VRS BB EE 2 b,

8-5. ILAFREDBIZETLATASMNESHESR

XTHBEICRWTMmEE DHEA LU RBIRES CHEL GEFRIF TR RICE
Dol h DAREBIZB W TUIMENALIZRB T A M DHEA L ~/LIZEBRZEER
Mol DEVLENDD DHEA 73ibid, @EE TEROLNILODL 2 EE
BV TIIHEN TOAIENRHEIND, ZNIETR &L TEORWHS BRSNS
TNRATZa LR THRETHY K=<, DIRICRITDAT AR
RIVE AR —RIZLREOEITIZEST “Switching” SHTWBHEMSH S,
TROLTNARNRTar Gk DHEA & RORIATOA D/ 37 AN TFET B H]
REERHHLEZDNDN, EDONTABBIOVWTOR L DRFILLUTDEIT
H5, BIBEIZBWT, 70047y I ITARARTr OARERET DA,
DHEA &R IH T3, ZERLRLEHLUIRTLRISETIUE, DR 2
TIELHRFTICRITAL = T PA T U RMNEREEERATHADT D LR
2OEITEEHLICT AVRRAT O SR AMRESN DHEA &BIMEIIhE L2425,
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ABFFRIZISV T, DHEA 13 HE O LB H 5 S TRV LAERIMGIE A 2 Fr
OB, LARERE TILOENSD DHEA WA HI S TOAEWVIZEREAL)
polz, ZOZETLEIZRITS DHEA OS5 UWME T LA EETORED—o L7220
BHILERBL TS, LR T, MITARRAT o REOR85T, DEAT oA
FERRETAE T 2(AEMED DHEA ZHINSEHNERAF L VLR ETERERIE LS
AR BD, SO 4 1T, BILERFIZH W TLEDNS ACTH BARWsivT
WAHZLERELTEY P, LB TIAERTEH- TRE-BIEROFVELDEZINE
S, AR MEDREEED S TWHIENRHALY LD DDHD,

e

Anti-liypertrophy

o Anfi-fibrosis
Anti-inflammation
Anti-oxidation

1720 |_;|-_r—_, e [ CYPIT)
HO

1?-!|_\d.1\:|u'picu|=ndulic | dehydroepiandrosterone [DHEA) l

SpEFok AT T LL--‘r-!—'L (3p-HSD2) [

: t.u
C'I-E
I?[ %M‘Hbﬁﬁ{c\‘i 17 1‘.‘_.0 W= [C‘I'Plﬂ

17y o pmpcsmuh. andrsienedione

2)-AMEBRACYP2L)

Failing Heart

| — _u-;.;,-n-,*:—.;_w;-{-;tcwuaz} |

“Switching”
CH Ol
o, &0
o B

o

Hypertrophy, Fibrosis, Inflarmmation, Oxidation
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9. 5

£
[=]

p=T1111

AR TH 21T, () FIREZECH ARV TCYPIT BIEFNRERL.,
CYP11B1 BEFIERBL TV ZEERLI, Fi, (i) @RIV TLE
MO DHEA B HWSINT VRATar BLOaLFY — i pibsiignl e, OFRE
BEIZBWTITARRT oo D35 &N DHEA L 0aF ) — /W3 G iEiienl
LERLTC, IHIT, (i) ERF Y MUFHHIEE T MIZE\ T DHEA 5V NI EOREH
EWILET- 1 ICEA0HHREREOM R LIV BNP B FREL AV OHEIREFE
It 1 s N o o B

ABFFEIZLY, DHEA 30O WS, EHEHDVNITORHMEYZIT L TH
BENZ, =PRI TFANRFITA LT LG R ERIZE O TV DI EMR R ENT,
Eo DLW ENS DHEA I LR BE IS TNRISALTRY ., DHEA O 43 UMK
THOLREETORED— 2 Lo THOA R EEMEARIBI L,



10.

& 10-1. Bl OFHEBEIRILI-GER

RE LV EDERHA

fiE 51 85 (%) 431 1247
FLTLB (EFDERBERLGNT-ERD
1 24 it EEY
2 56 Bt B %5
3 71 Bt Fiti s
4 45 Bt B
5 55 it BB
6 76 =tk =8
7 65 =z B 5%
DALBEOLDARLICTRTLERD
8 46 = TEARTLLE
9 66 ik IR I 1 O A 2
10 60 ik PERTBLCIHIE
1 65 B AMLmEE
12 54 Ttk B 1 L TR AR 2
13 56 Bt 7o L 4 5




% 10-2. RT-PCRIZAWV=T3/v—,yHoJoyMiICAWW:TO0—J

BIZF

IBEES

ERBE®

o

CYPITA

3B-HSD2

CYP2I

CYPIIBI

CYP17

GAPDII

5-CCTGCAGTGGCACTTGTATG-3
5'-GGTCATCTCTAGCTCAGCGA-3'
5-GTGTGCCAGTCTTCATCTAC-3'
5-CAGGGTTAAAGGAAGGCTCC-3'
5-TGCCTGCCTATTACAAATGT-3'

5-GGTGAAGCAAAAAAACCACG-3'

5-TGCGCGTGTTCCTCTACTCT-3'
5-AGAGACGTGATTAGTTGATG-3'

5'-CTGCACCATGTGCTGAAACAC-3'

5-TCTCTTGCTGCTTACCCTAG-3'
5-TCAAGGAGATGACATTGGTT-3'
5-TCTATGGACTGTCCGTTGTG-3'
5-GAAGGTGAAGGTCGGAGTC-3'
5'-GAAGATGGTGATGGGATTTC-3'

Forward primer
Reverse primer
Forward primer
Reverse primer
Forward primer
Reverse primer
Forward primer
Reverse primer
Probe

Forward primer
Reverse primer
Probe

Forward primer

Reverse primer

O 00 & W g W

[+<]
W W —_— i
O
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£10-3. YT ILAALPCRIZEAW:TSAT—,TagManT—2

BIEF 1E & E ERABAM
b CYPI7 5'-GCGCTGCATCACAATGAGA-3' Forward primer
5-CTTACTGACGGTGAGATGAGCT-3' Reverse primer
5-CGGATCAGTTCATGCCTGAGCGTT-3' TaqMan probe
ek CYPIIBI 5-CAGCGCTGGCTAGACATCA-3 Forward primer
5'-ATGCTGGGCCTCAATATGAAG-3' Reverse primer
5'-TGCACCATGTGCTGAAACACCTCCA-3' TagMan probe
th BNP 5TCCTGCTCTTCTTGCATCTGG-3' Forward primer
5-TTTGCCCTGCAAATGGTTG-3' Reverse primer
5'-CCCGGTTCAGCCTCGGACTTGGAA-3" TaqMan probe
7wk BNP 5'-CAGAAGCTGCTGGAGCTGATAAG-3' Forward primer
S"TGTAGGGCCTTGGTCCTTTG-3' Reverse primer
5-AAAGTCAGAGGAAATGGCTCAGAGACAGC-3' TagMan probe




%% 10-4. DBHAT—TILBREBEZTo-ENOES

AEREE (n=48)

DARL2EH (n=26)

R (5/2)

i (%)

LA Ua)

EHMmE (mmHg)
LR E (L/min/m?)
FEARERAE (mmHg)
EEVLERME (mmHg)
BNP (pg/mL)

32/16
61319
70.4 £ 3.0
1023 +2.6
3.0+0.1
9.2+0.6
11.7£0.8
92+1.0

17/9
64.1+22
723+£3.4
111.8+74
23£0.1
155« 1.5
19.5+ 1.6

236.4+£453

NS
NS
NS
NS
0.0004
<0.0001
<0.000!
<0.0001




1. HBLUZDEREA
H11-1. EFEZDGHBEBICBT27 004 T o EREEFR(ACE)DFIR

Antibody: ACE ACE ACE
A En .':: :"‘.-t',;-'c_ . _". £
.r) .‘."': % e ‘: ‘\’ .‘yi-;.'; :I’
'_/-- ‘n :_ :;"- '.';’,—/--“-:.'o: '/z-
FEEN Sl -Eene

Antibody: ACE Myosin light chain 1  Preabsorption

(Hokimoto S, et al. Circulation. 1996;94:1513-1518.)

DR EERENSERRLUEHRAERLHHLOILLHEERE O LERIBRERICE
T AHACE B4 FV Vo i e iR,

A: FEEEIALIZBTHO0HMIIC BV TEMACETREIC LR E G IFRO b eh
Sz, BBLUC: PEHIBIZIB W TIZACED G R IEE78D7,

D: O EERSR E AL O F AL 42 L MRIZ BV T, ACEHIEIC LA %IE R
JE RO BIE, E (DEEHET HEAL): Myosin light chain 10 %8 KISHHER S, F (D,
E& e § HHEL): preabsorption.

PR A:x10, BEBXUC:x80, D~F:x13,

o —: ABLTD~F:100 pm, BIELTC: 50 pm.



X11-2. ERTE2INZBIFBT7ILERTAVD 570

FILKRTOY ACE &% BNP
* k%
(pg/mL) * (UL (po/mb) . .,
100 - 154 ¥ ** 800
& 700
o o—9 ¢ 5007
10 4 500 -
601 ¢—o—°
400 -
40 5 300 -
20 7 200 * ok k%
| 100 - O—9
O T T T G T T T 0 T T T
Ao AIV CS Ao AlV CS Ao AIV CS

® LT 2E(n=20)
O EE¥(n=23)

* % P<0.01
(FHE + RERE)

(Mizuno Y. et al. Circulation. 2001:103:72-77)

LR 20EF B I ORHREE 23EFNB T, LB T — T VRERIZ, Ao (KEMR
&) . AIV (BIERFHIK) B L UCS GEFARIR) Ao RU - MR O mE7T LR 7o0 B
B (pg/mL) . ACEWEM (IU/L) B LI EBNPEEE (pg/mL) 7R,

MmEE7TNRAT o REBLACEEMSE . LT 2HOAL TREIRES I LATERME
IRICBWTHERIEZRLTEY, INLOFRNVEVDRRELBIVSWENTWBIENRENT,
iz, MIFBNPEEIIMBELLISLEIIFWSHTOEN RE2LICEWT, ZOZWNE
BRIBIESNAZERENTL,
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E11-3. EREIBREZDARIZHBITATILFATOVEREER(CYP11B2) & FXIR

BNP CYP11B2
P=0.03 P=0.03
20, | ] 40, | !
. ! I
E 157 %: 30+
?:D O
0 (a8
Z -
| o ]
5 Q- 10
O T
0 - — 0
A2 ELTE2H DA2#  FELTLeH
(n=4) (n=3) (n=4) (n=3)

(Yoshimura M, et al. J Clin Endocrinol Metab. 2002:87:3936-3940.)

OARECTRERCL 4 EF B LUESE BT T L (RBEF LAV 3EFNHH
BEFIRL - EZ LFIZHT5 BNP BLUTAKRTor SEFR (CYPIIB2) D#EEF
BELTEZEIT AV IALRT-PCRICTE RS LIZERERT, (FHE + ZHEFE)

BNP I KU CYPIIB2&LIT, JELF 2L TUARRHICK A5 MG T RESEE

Lz,

(3%
S



K11-4. EESYMVGFRARIZCBTATILNATOVSEER (CYP1IB2) IZxT 3
ANPE L UBNPOMEIZHE

p=0.0012

p=0.0042

1aq |
T

12 - [

101 | TiOME + IR

0.8 -

CYP11B2 / GAPDH mRNA

o
A

Control ANP 106M  BNP 10M
(n=12) (n=12) (n=12)

(Ito T. et al. Circulation. 2003:107:807-810.)

ERT ML Xvehicle(Control). ANP(10® mol/L) 3BV MEIBNP(10° mol/L) |ZL-
TREFMABIN TV, EB#Ty LM B I AT AN AT o kB (CYP11B2)
B FRBERITANPH AV NIBNPIZ L TH & 10X,

LI
(8]



E11-5. EESYMMFHICETR37o0A T 0 TR (ACE) IZT 3
FILERFOVOMEE

|
|

* x  P<0.01 (n=12)
EHE + BHERE

N
o
L

-
o O,

ACE/GAPDH mRNA
arbitrary unit
(6))

0 L :
FILERTAY 105 (M) - + + + + -

AEQ/SUR (M) - - 106 105 104 104
(Harada E. et al. Circulation. 2001:104:137-139.)

HET v MO vehicle(ControDBH AV NI T LR RT 1L (107 mol/L) IZ& -~ T 24 BERS
MEIN TS, 2, AT /T 70 (10%-107 mol/LYIZT AR RTFu Az LA HIEBRA LY 10
EERRTICEME NI, id= ha—)L open bar, 7/VR AT oo BH|EL :solid bar, AL @/
TR HIRBE B DT AR AT a L R hatched bars TREN TS, % T v AFDIZE
FBT VATV BHEEER (ACE) BB FRBRIIT AR AT o il l-o THEIIEES L,
AEB/Z7b AL TR EICHSIE N,
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}11-6. M#BEDHEASH KUV IILFY—ILBEDEET

DHEAS JILFJ—I
A r=-0.63, p<0.0001, n=211 D r=-0.08, p=0.20, n=211
-\_61 5001, o §
o) 40090 o %0 o
= 3004 ® =
2 b2 9
2 o £
1 @]
o) o 1
Q+——>2old br> ) e —
20 30 40 50 60 70 80 90 20 30 40 50 60 70 80 90
age(years) age(years)
B © Control : r=-0.60, p<0.001, n=32 E © Control : r=-0.30, p=0.10, n=32
A CHF : r=-0.22, p=0.13, n=49 A CHF : r=0.16, p=0.26, n=49
3 5001 . T 243 .
2 4001 ° > 203 *o o
= 216 o ° gata, e 3°
300. ~ 4 o & 2P
9 S 12 o 8 Moo,
5 200 2 ] L AP
w = 8] * L
:DE 1001 8 41 o °
0- o
30 40 50 60 70 80 30 40 50 60 70 80
age(years) age(years)
C p<0.01 F p=NS
600 p<0.05 307 p=NS
j r————— j | em—————E—
B 5001 . T 251 . ]
D 400{ - 20 L, e
T : = 151 3- H
w 2001 : - : £ 101  Jdb % : =
5 100] .o Sov e b S s T o® :
L , -
L o ; S
Control | ] n-v Control | 1l n-v
(n=32) (n=20) (n=13) (n=16) (n=32) (n=20) (n=13) (n=16)
_
NYHA Class NYHA Class

(Moriyama Y, et al. J Clin Endocrinol Metab. 2000;85:1834—1840.)
1 DHEAST B IIME I VR T 358A), LARLRIZRDEMERE L DHEASDIE T
LOFBITIHETD(B), £, P DHEASBEOK TILLANEDOEAEE B 5(C),
MEEaLFY —VBEL, DREOHE N MDY EMEITHEELARVD. E), Fi:.
LAREOEEELLHEBELRVE,
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B11-7. DHEAQ25mg/ENEEICLHMENRBEES JUAV RO BRBHDHE

A B

(%) (IU/mL)
10 1 12 ~
5 *
5 8- * 107
%
2 8 |
g 61 -
E g 6 -
2 4 ¥
i=]
aé 4 * *
& 2 2
o
O T T T T O T T T T
Baseline 4 weeks 8 weeks 12 weeks Baseline 4 weeks 8 weeks 12 weeks
(mg/dL) (b 1U/mL)
200 - 32 -
2 ' £
2 160 z 307
@ g 28
E 120 2
D."__“ * % 26 -
2 80 5
& U; 24 1
> ©
5 407 $ 22
o 1
0 T T 0 T T T
Baseline 12 weeks Baseline 12 weeks
O DHEAH * P<0.01 vs. baseline
B Placebo#f Ti5E + ZgnE

(Kawano H, et al. J Clin Endocrinol Metab. 2003:88:3190-3195.)

DHEAQ25mg/ B EREEH DV T PlacebofBIRIEIZ, N EN24AND BHEA EIESICEID T
F72&25, DHEABHZ BV C EBBIARD Flow-mediated dilatationtZ B & 12 LR L(A). f 4
PAI- 1 EEIZH BITIE T L72(B), %=, Steady State Plasma Glucosel3DHEABECH FIZ{ET
L7-%3C). Steady State Plasma InsulinlZZ{LLAh->7=(D),



E11-8. EIROEHEBICEFTIATOMFERERFOER

A MN1234567FP

B MN1234567FP
CYP11B1 s YT
CYP17

7= DA A B L7222 RNA (500ng) % 85 & L 7-RT-PCRDFE R,

(A) 2% T Hue—2F VBRIKENOTF Oy L7 v AR, (B) HHFonATIFAE—
av R, M:¢X Hae 111 digest, N: 855 R IGE1T> TV VRV LKA B RO ERNA,
1-7L—2  FERVE RN~ T DR U 7o 2 DRI FR 2 | P BB,

3



E11-9. CYP17HLUCYPMBIRIEFRERNER
CYP17 CYP11B1

O

42 _\-\L - r=0.992
22 T T T T

R

L LTI VO T et G 1

RO A
8 1 T | — T ) T
105104 10-310210-110° 10! 102 10410210210 10° 10! 102

Starting Quantity Starting Quantity

Threshold Cycle (Ct)
S
|
Threshold Cycle (Ct)

B

107
100 -Heerr
10+t
1024

ARnN

TagMan 7 AR —Z U= U 7 L4 A LA PCR i3, PCR (215875 DNA OHEiEE L5 (TR
SNBLAR—F—tFE%E CCD A AT T PCR ANV @RI THZLICIVThS, (B)BL
DT, £hEH CYP17 BLU CYPIIB1 DEH A7 MIBITH 7T ABEDOE(A
Rn) Z7 oy hLIzb DT, 1 1 Z0, * FEIEEZRL TV, (A)BLTOIL, BERBED
FAIF DNA(CYP17:100pg, 10pg. Ipg. 10"pg, 107pg. 10”pg, 10~ pg, 10°pg, CYP11B1:
100pg. 10pg. 1pg. 107pg. 107%pg. 107pg, 107pg) IZHV T, PCR 7 AnftHEniED D
PCR HA7NVE(CH) Z R T HTLIVERS BRI CTH D, ZOMRBRICE ST,
DFBLORIF IR 2EBETREANERIND,
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®11-10. EHREZOMHICEITHCYPI7ELUBNPEIEFRIROLLE

A

T 45 -

0 40 4—

0. 35 A

<C 30 -

O 25 A

< 20 ] HH II ll

o 10 A

sos L el 1
123456 7 8 910111213

B

I30'

QO 25 7

%20’

(\915-

A 10 1

Z

0 I p— i m
1 23 456 7 8 910111213
< > < >
FELTEE DAEEE

FELREFHUEF:1-7) . DA VES - 13)hoERL-EELHERZIZIBITA
CYP1 7L UBNPEIZFRAEZTT,



=11-11.
FILKZFOY DHEA
(x108 mol/L) (x10-8 mol/L)
P<0.0001
3.01 P<0.01 1.01 ——
T 0.9
2.5- I/I
o 0.8
o
2.0 }9 0.7
a.
. % 0.6 I/I
' 0.5
1.01 0.4
T
0 Ao Cs 0 Ao CS

P<0.01

EMDEENSDDHEAB KULFY— LD 57 DT

J)LFYJ—)L DHEA/Z LKA TRV

(x10-8 mol/L)

50+

40- -
T

30

20:’

0 Ao CS

P<0.05
071 —
0.6- l/l -

S
0.51 T\ o
044 | |

P<0.05
0.3:/

0 Ao CS

Ao (KENAREER) 3o L OCS (FEFHIRIR) S ERL-MEF O M7 VN RTa B E
(x10® mol/L) . MAEADHEAIREE (x10® mol/L) LU/ F/ — /L IBEE (x10® mol/L) %
R, OlixtiEE, @LULALEHEEL, TRTh, FHE + HERETRINTVS,
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1-12. $BESYLEHMERIZHT S DHEA O3 R00 BRI EE(C £ B

1800 — P<0.0001 P=0.031

1600 —
1400 —
1200 — -
1000 —
800 —
600 —
400 —
200 —

0
ET-1 (molll) — 108 108

DHEA (mol/lL) — — 108

—~—~

EHE + IZHRE
(n=12)

Myocyte cell sizes (um?

¥ #T v MO IR ET1(10° mol/L)IZ&-C 48 BRI EN TS, Fi-, DHEA
(101 ET-1 Ic kBRI BAEA LD 12 BERIAT CHINE N7,

&gz brz—/bopen bar, ET-1 HMHIRK : solid bar, DHEA A% D ET-1 #IEK:
hatched bars TREN TV D,
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11-13. HEESYMLHHEREIZX T % DHEA OXRBNP (24 H5THT)

P=0.0016  P<0.0001

1 T 1

20 -
P<0.0001

1.8 —
16 -
14 -
12 -
1.0 -
08 -
06 -
04 -
02 - %
0
ET-1(molll) — 107 107 107
DHEA (mol/L) — — 108 10%

Tl + ISHERE
(n=12)

BNP/GAPDH mRNA
arbitrary unit

BERT LA ET-1 (107 mol/L) i2&> T 48 BERILEE N TV 5, 7=, DHEA(10°
BEC10° mol/L) L ET-1 [ZXAHIBHBAE LY 12 B alicimaiiz,

B®ix, @ ha—/L:open bar, ET-1 BAfl#E solid bar, DHEA RTAEHED ET-1 HIE:
hatched bars TRIN TS,



11-14. EESYOH#EEIZT S DHEA, TARXFOY
17B-TRRS A —ILE LU THRTEI—EHERIDHR

P=0.020
| P=0.014
P=0.018 |
P=0.047
| | l
P=0.0058
2.0 -
1.8 -
< 16 4
Z
QE: *é 1.4
T 2 12 -
Q - T
o g 1.0 - i
é-(% 0.8 -
% 0.6 -
m 04
0.2 |
0
IREY2-1 (moliL) — 1077 107 107 107
DHEA (moliL) — — 108 — — 108
FRRAFOL (moliL) — — — 108 — —
17B-TRRSS4— L (molll) — — — — 10-8 —
7ava—EEES (molll) — — — — — 108

BTy ORI ET-1 (107 mol/L) 12> T 48 BB I TV 5, F/-, DHEA, 7
ARAT O 1TB-LANTVA — ), TuvZ—EREA (2T 10® mol/L) 1% ET-1 {oL DRI
Bgsko 12 BERATICHRIE N, £T, FHE + FERETRINTVDS (FEEHE n=6),
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