Adrenal P-450 Activities in the Adrenal Tumors
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BB wTAT e FRLEVOESGRET->TW5DIT, EIBEHEF b 7 2 — 4 P-450 (cytochromeP-450, P-450)
FHRLELCE/ AF VY F—ERTHD. KGR, BIEREOBEN S JUERERRAIFERC ST, Zhb P-450 4
A7 FERKEDI SIS LTV AR ERBEHVATRENTAZLXENE L, BERVWThLFEMC L VLI
LEBREERTH), TOBTEEREERL, vVEIBKE I Pav NI TRICT2BE I 7 vV —ad b olEH X
REREPRAGE., XPTHEEATF eV, BFEEREERR IO T A2V EVBRSURIGREERL, B4 0BEAERE
DAL LB 203 - b 2HEMLA vF o= vV ik, RIBRE > TELNERYDOAT oA FEYHAILESE
P-450 EHEERDA. TOKR, RRET LV VAT v VIEEOBIFRERN P-450 kT, P-450 2 L 2 7 = — L QIRETHEESR
(side chain cleavage, SCC) 12.33+4.0lnmol 7L 7% / v v /mg Z&HA/min, P-450 118 55.84+3.70nmol 22 A F r v/
mg EE/min Td H WRE 6.50+094nmol v 7%/ rv/mg BH/min, 8.77+1.1lnmol 2 A F 225 = v /mg BH/
min GHELT, I rav VT P40 FEHOEEDO LREXRD, BT P-450 118 EH®O LRNEETH -, 7 v Y VIR
BRI ETIL, BIBERERN P450 M T $ 27 vy — 4 P450 17a O LA D B, BEE 0.056+£1.3X
107 nmol 4 Bi#/mg & H/min & LT 0.408+£0.03nmol £ M4/ mg BA/min L FRLFHEE ER AR L. IFEERIIFIR
Bk Tk, F% P-450 FEHE L SEFRETH VA ERRBEREDO LA B L UCEABR S Ieh -7, DLOKERL 0
EHEBEBCETE, BENAT S FEROBEESHCRITREITCL LR R DLh, TL LT P450 118 BV
P-450 17a FEMEIVRIERECES LTV AT REEARE I . ¥, FFRERRIBRBECSVCTLRERNAT = 1 FERD

BREUOFENHR I, TOAT A FEREOFENTR Shiz.
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DAFrA FhLEVESRABETIXF + 7 v — 4 P-450
(cytochrome P-450, P-450) A EE A HEH L R LTV 5.
P450 B —~7 e bRAT 4, Vv RBRSTFHELL, Bl
CO A2 b AR 450nm W KB E RTBBEHEMBEE T
BHEVEIBEREIIARS ELABORIBREF 72— 4
P-450 235 Z EREBRTVWAY, ZDH5 B Fav FIT7H
Bzt P-450 = L 2 5 = — v (i) 84 &) By B% 3% (side chain
cleavage, SCC) & P-450 1158 (118 3 L O°18, 190 KEE{LEE
F) A, ey — Uiz, P-450 C21 216 KER(LEESR),
P-450 17 (17a fZAKER{LIs X UM 17— 200 QUSHEIRTRESR) 2 RE
LTWwaBY, BIRBEATF e FhRALEVOASEDOBRETE
THRBFEHIT, chbfiAr» 3 SERMEERERLLALE
P-450 12 & » THBIC(LEBH L ZTH. 0k, FHEEOC
BRIV TV OEERBCKERPEBYEXHLELD
ho.
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FHETAHELMETAFAT e v LANLERTAY ZLIcER
L, 9 MZ K HMBYE2AERRBI bav ) 752
SFEL,00D0EIENFEIND ZEREL, 2000
TAFATF B VARBETIIRUAETFELL., ZOROFR
WroTohizy v PAS0 1B ICHfT Ay v — vk FiE
MR LD ENPSNICIL oYY, =, B PEBWLTT
N FAT e RRRER S R TRRNEED -2 TH LK
FHT AP AT e VEEEORLSIBREY H R TIR18
SARBCRIGDED, ZhETIRLBRESATE Y™, 7o
FAFa vARIZIAS I Pavy P Y7 P40 AED L 512
ELTWAMYER R, FITEEL, RREET AT
v UE R EORIREAGY HVTs b2y Y 7 P450 2l
B LEFAG D R T L F AT = VRSB B IRER
o P-450 SCC &8 L ¢F P-450 118 fEHIC > W T EREFRKIE
BlHEE (turnover number, TN) 2 RDEW L, FOREL RS
Lz,
ZhETirzey—4 P4S0 EHEKE LTI PZBWT
P-450 17a {EMDO L, FEROFETIIRD bRIh - b 5

FpD, NADH-cytochrome b; reductase; FpT,

NADPH-cytochrome P-450 reductase ; HPLC, high-pressure liquid chromatography; P-450, cytochromeP-450;
RT, retention time; SCC, side chain cleavage; TN, turnover number
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tmﬂ%ﬁﬁ;bsynf—AgkmwTé:&Klbmiﬂ
Bkl oo, ThLEBRBVTAT RS FERICEETS
T O P-450 BB L Ts o 72, ETTHAFRTIRINE
TK@BhtﬂEKM%T,E%%7»F%?HVEK%UK
Eﬁﬂ%womf:hbs&nf—AP%Oﬁ%%ﬁﬁ%ﬁ
P-450 M OLWTHERE T -0, i, A7 v ¥ v
FERERER L OERELIERECELTLThEREE
P-450 FEHEARIE LHERE T 7.

HEH LU FE

1. &

BEFREER R L OHERE X DR T AP AT 2 VLT
w2y v IERREE B S h, FRETIC L DR S hiE
BEAR . ¥ BRI R LSRR R e 0’ 5 FIE
FAThh i BIBEALLOCRBE LT, EE2AF=AF
B IOEE AT 24 FAFEEENTHRONSBRE O EH
Aoz E AR IR Grawitz EEEEZOMEAEIFY AL
1.

BENFCEE lg i LT 2.4ml @ 30mM DV VS Y 7 A
SE% GHTA) CBEL, 77r vEREDFAF-THRL
. muRrERIYYMBET AT I vEEES VI EE
L, Ea—by FEKI-TCHIEL. KICEFEAESF—F
% 30mM U vEES U v AGRE (PHT.4), 0.1lmM o F 4 A vA
b (ORI TR, KK, 0.lmM EDTA (JEE7 + 7 A,
R, 1% a— BT bV YA (RIEMEE), 05% =<y Y
918 (EET F 5 A) #&LRT 4C, | KR T {LET -
fo. DO P450 118 EHRBHELTXOEETHS
1M OF FF v aFaArATe v (Sigma, St.Louis, U.S.A)
BHENLTEE(L i ol FRUFAFAPBITAF A
4FFY 2 VEMCT—R{LEETRELEOBREELRD
P-450 DEEH DK E WEIBFIERE D BERA L. BB A
FRRIIERKET VAT R VEETH (B 3A, Lt 441,
2—T1F) 7 v v FREEBESH (B 1B, =i 2 61, 38—
54%), JEMSEENEIRREIF (B 26, M 16, 3788
) BIOHBSH (B5H, i3 H, 33—-62F) ThH-
fo. ek, FREASESREIVCTRLRBEATSHD, fHH
ANEESERITRERERET A FAT e VEHATIR
13~18cm, 7 v ¥ v ZEREHTIE 24~4.0cm, FFHEHENEE]
B TIE 2.2~3.2cm TH T

I. EFH5R

NADPH-7 Fv/ P v vBTEE, 7V Fevy,
NADH-# } 72 = — & bs 8 ;£ 8 % (NADH-cytochrome bs
reductase, FpD), NADPH-+ + 7 » — & P-450 BTEE
(NADPH-cytochrome P-450 reductase, FpT), ¥+ 7 » — &4
bs (bs) 7 & DB FHEE RFEEFEIL, Suhara P12 o TR #E U
THEHLTROZTESBEYRELL.

1. NADPH-7 FVv/ F¥v vBTER

voBEIBEEI V2V FUTINRBL, HHIERT
30mM U vERH U ¥ AEREEE (PHT.2) FIZ 2uM DT F v/

F% v v, 50M © NADPH, 20uM © # + 7 » & C
(Sigma) ¥&1r 0.5ml ORCHEEOMRERLML, F1 7
ma C OBTE XD 550nm QENGEMMOFEE (4550
mm=19.1mM™" cm™) %Kk, 1HMIC lumol ODF + 7 = A
C¥BLTTAMREY | Bful L.

I

2. TFL/ FEvv

v BEIBEE Y VRN LBERTOBRIRNART FCE
b 414nm O T AHIEHEH (€414nm=9.92mM'cm™) Z HWT
HELR.

3. FpT

SaRER Iz ey — AL oREEL, B 300mM ) VRS
v v LSS (pHT.7), 50uM F b 7 = A C, 50uM NADPH %
&1 0.5ml ORICHEROERESY ML, NADPH-7 ¥ L
Fv v BTEBRLARCLTRDR.

4. FpD

S a¥EE sy —anb FpT #BE T 580 DEAE-+
7 o e AEEE S L DB LIEEIIEER T 100mM Y VB Y
v MGG (PHTS), ImM 7=V ¥ 7 vEgAH Y v s, 100eM
NADH %%t 05ml ORERCHMEROBERERLMA 7 =
Yo7 vEBA A YO 4200m CRTBREERL DEE
(Aed20nm=1.02mM cm™) &R 1 HEC lumol D7 = U ¥
TVEBA A VEBTTABREY 1B L L.

5 . bi

SAEEI ey —AX0ERL, BEIRLETEANS
AT Acd09—429nm=185mM ' cm™") & A\ TRDI.

0. BIBKRESR— behd P-450 SCC FHRAE

[la, 2a (n)}*H] = v A7 = —/ (Amersham, Buckingham-
shire, UK) % #&CBE 120uM L, Y1 — 20 CEF{EEER
BOEE) 2N 0C TEHMA vEaN—Ya VLI VAT
p o ARERXRT. BRICTEHHE, KPTERISMT F
L Faeoy, 500BAT/17 FLv/ Fey viBTER, 15mM
722 VR IUEEARECRF T X -+, 30mM
Y vEE A ) Y A EBIR (PHT4) Bz 37C T2oMT vl v
¥, _"— 5 VEF -, 150uM NADPH (Boehringer
Mannheim, Mannheim, Germany) ¥ ¥ in L RIG %2 B%E L
37C TISHEIRIEA T\ 1.6ml OBER (22— 78®
kA A=1: 1) MG RE L. REREELLT
[4-4C] 7 v 7 % 2 v ¥ (Amersham) % IR % 7ok 0.5ml DFREK
T AR IO EE RO, 14M3,000@E CE OB L .
HESEEY SR LI, RREELIEDO Y » oL ATH
BERL, vV HSLERB e ST T T (0.6 X 9cm,
G25UV, Macherey-Nagel, Duren, Germany) ARy b LI,
vrm~Fy o EBeFL=6: ABSKRTCRER, 3 vEY
HEIRTAT oS PR L. Bl LcERpE 7 V- T
mhE DRy v FL—va vh vy 2— LSCETL (T 7
B, ®g) THVIR /B v O EEM % 3R L P-450 SCC %
R,

V. BIBRESX— FhD P-450 118 FHRE

FIERiE 30mM U vE S U v ARG (pHT4) % VT2 R
03ml &L, 50nmol DFA#F v anFarT eV (Sigma) &
dnmol D7 Fuv ./ FEvy, 02 BEOT7 FLr/ FEy vEL
BE, SOBTFEEREERYD. WELTMLS. P40
1B R REERHERTH DA, L 100nmol NADPH Z#in L
RIEREPER L, RISHEEE, 37C T2HM7 v v oS-
v e v, EEAREDEBRESR - NT T -, KIE
i, 37C T 3HBTVRIGELE, RIGRCPIREEAT = 1
FLLT, 19K/ AF A F AT Y 10nmol Eink ThbHER
IR B L. WY No BT, 40C LT THSR - %8
X 100% 2 & 7 —AED LHH Lic A7 oA FE@EERE

!
|
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ZREEIBEEEBZBTHF + 7w — 4 P-450 {Ei 733

ya=< bt 2% 7 4 — [high pressure ligid chromatography,
HPLC (CHEMCOSORB 5-ODS-H ¢2.1 X150mm (¥ & =, X
) CHEE - EB L. AT e A FOBEEL 240nm ORILT
WEL 50% 22/ —AERIZTHE 08ml/5, »5 2RBE
45C THBEL:. 1o, AT A FOEEIL, HPLC Fr7 5
ANERTAFEMNEDOAT v FOY—~ 7 EREERY DL —
IEROHHRD, FAFCATEEA T 24 FhbEIRES
HEL, ERYEOHELTT 1.

V. BIBERESR— behD P-450 C21 EHERIE

YVIEBTHDBL T VRANKRAT s F 000 v
(dilauroilphosphatidyl choline, DLPC) (Sigma) % &7 30mM ¥
vEEH Y U ARRER (PHT.4) dic 200uM D 17a (2 KER{L S =
¥ A5 v v (Makor, Jerusalem, Israel) # @ik, 8EBHERED
BBk ECR— RNk, EREFEESRL LT 0.3mM
NADPH, 1.IzgM = + 7 = — & bs, 6.0x10° B A7 / 1FpT,
48%10° Bip7/1FpD &I LEISREER L 37C T2H5H 7
VA vEF 2= 3 v 7% 0.3mM NADPH 2 & » TRIG%:
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Fig. 1. Effects of various concentrations of adrenal homo-
genates on the activity of P-450 SCC in the reconstituted
system. A. Normal adrenal tissue. The assay was
carried out in the absence (@) or presence (O) of 40 M
of purified P-450 SCC. B. Adrenal tumor. (O, Cushing’s
syndrome; @, aldosterone-producing adenoma; A,
non-functioning adrenal tumor. In this assay, conversion
of pregnenolone from cholesterol was measured, as P-450
SCC activity.- Each point represents mean+S$.E.M.

BAtA L7z, 37TC TIOHRIEXRAHATERE L LTI KER
b7 v Feax5vosty (Sigma) 20z 1. 1 U CHBEE
Bk, R - ERI L. 100% T b= bV ATE
X i, HPLC % [CHEMCOSORB 5-ODS-H ¢2.1x
150mm (7 & D) I THHEE, T8 L. JEsktx 32% K2
v b ST 4 AAT NS MU (RN YRS L S
Z ARE 40C, 7 aMHE 0.2ml/HI2 T -7

V. BB Eg Y03 /0 / —aBOS R - BY
BBHEBE KL TRBLF 7o VR ESFAF—THRBRL
%%, Kominami YO FEWCE L, #BELICTIZ7e ) — 0B
Bt L. AT L 2Rk [EAEE, 0.1mM EDTA, 0.1mM &%
AAVUA b=, 1% a3 =g, 10% V4 —v20% By 1 B
Btk P-450 17 FEHNEKA VW, ¥, BAEERY - —
Ly MEZX Tt

VI. BBz 0/ —Lhd) P-450 17 a SEMRIE
RIGHBIE 200uM D7 r# 2 F r v (Sigma) V7.
HINTABFEREREERL, 1TV, LY, EBxE
PRIV, KI-THELREEEI 7y —a%n
Ztz. 37C, 455R, RIGERFTVAEEEER 7 v 4 FIZiL1962
JAFAMATFaVvEREWE, AT e FHH, HPLC &Fi
V.G, B 6% KB 7 e~ 757 0087 2=}
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SHERTT ST,
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Fig.2. P-450 SCC activities in the control adrenal tissue
(control), aldosterone-producing adenoma (APA), Cushing’s
syndrome (CS) and non-functioning adrenal tumor (NF).
Plots show enzyme activity of P-450 SCC and each bar
indicates mean+S.EM. #*, p<0.01 vs. control; NS., not
significant.
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VI. &8 FEIE P-450 BMERIEICRETRICHR, 250
[CHSF 7 0—L4 P-450 OB%E

e b 8% P-450 SCC, P-450 118, P-450 C21, P-450 17a &%&
ERMECEL, RICRHC LS P450 OFHOBE L XD
A, FRFR, REC5x— }BH 02mg, *1 P-450 17a &4
LTI 7y —2FEA 03mg WTRRIEKEIZRT 5
ERATF S FEYHBRE Uiz, 270, &% P-450 iEHE
2, ThEhOBEFEERFERITRLIGEMER TS Mh
RHERT DD, EWEEOBE P-450" 4 P-450 SCC
40uM, P-450 118 20uM, P-450 C21 8uM, P-450 17 20uM, &
—EREML, 0., V., V., . CEUCTCREEF-1z.
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Fig. 3. Effects of various concentrations of adrenal homo-
genates on the activity of P-450 118 in the reconstituted
system. A. Normal adrenal tissue. The assay was
carried out in the absence (@) or presence (O) of 20 uM
of purified P-450 118. B. Adrenal tumor. (O, Cushing's
syndrome ; @, aldosterone-producing adenoma: A,
non-functioning adrenal tumor. In this assay, conversion
of corticosterone from deoxycorticosterone was measured,
as P-450 118 activity. Each point represents meanz
S.EM.

B &

. BIBRES KR~ bhOD P-450 SCC F

1. WHEE (n=8)

ARG BT 240 (Fv 2% vav) © Ri {Ei2 046 ©
B0, WEEE L D RDMEINKITTY 89.3+6.6% Th-1e,
7, ARIGZ AT - VEH 0.3mg 2 TEHBERTRES
b o THMRIGERL (B1A), TDOEE X bR TN 1
6.50+0.94nmol 7L 2%/ rv/mg BE/min TH -7z,

2. BRER n=13)

ARG B CHEBREFCB W ThES X — P ERKER
BRERFEEY b > THEIRIEERL (K1 B), 0 TN it%h
IThRERREETAL AT e VEBER h=7) T 12.33+40]
nmol 7V 7%/ wv/mg BA/min, 7 v vV S EERBER
(n=3) T 8.80+040nmol 7"V "%/ w v/mg BH/min, i
BEUEIRREN n=3) T 593%1.99nmol L ¥ %/ mr v/
mg BH/min TH Y, FEET L FAF o VEBRBETIZ, %
BELLEELT P450 SCC BAELTVAHERALS -7
(P<0.01) (X 2). IREFHETOFHEMNEKIL 91.4+44% Th -
7z
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Fig.4. P-450 118 activities in the control adrenal tissue

(control), aldosterone-producing adenoma (APA), Cushing’s
syndrome (CS) and non-functioning adrenal tumor (NF).
Plots show enzyme activity of P-450 118 and each bar
indicates mean®+S.EM. =*, p<0.001 vs. control; *#*,
p<0.1 vs. control; NS., not significant.
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HMENBERYTHAHINF AT R Y, 18KEB{LzLsFa A
Fayv, 8KB{LFAFYarFarTFey, TLFATR
v, B HBEEAT v A F (1ML L TFARATEY)D
AT A FORFRHH (retention time, RT) XX h £Hh60
4y, 304, 144, 254, 124y, 653 TH Y, PIRERT m 4
FOEIRL Y hRdIEREE 87.6162% THo7z. 3HHEO
AvF =Yg VERBWTL, £ arFa2RrTrYE
FTUNSKEILT A F Y I AFIAT R VDATHD IAFIR
FrvInI8kB{LtarFaRTFaY, TLFRATRVYANDR
EOEFCHELTAERYDELEIRDbhich . KRG
CEWTIE, P450 118 Elr arFarxTe vOERERY
T TN &Lk, ¥, AR BV ThrESR— FEH
0.3mg * CBEHKEEY b - THEMKIEERL (K3 A), TD

11-deoxycortisol (nmol)
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Fig.5. Effects of various concentrations of adrenal homo-
genates on the activity of P-450 C21 in the reconstituted
system. A. Normal adrenal tissue. The assay was
carried out in the absence (@) or presence () of 8 uM
of purified P-450 C21. B. Adrenal tumor. (), Cushing’s
syndrome; @, aldosterone-producing adenoma; A,
non-functioning adrenal tumor. In this assay, conversion
of 1l-deoxycortisol from 17a-hydroxyprogesterone was
measured, as P-450 C21 activity. Each point represents
mean+S.EM.

TN 12 8.77x1.1lnmol 2 F 225 r v/mg BH/min TH -
7z,

2. BREHE (n=13)

RBEHC B CTEEYIL, sAFa3 AT VB LUI8KEE
bkFt*vanrsgaxserycho, TOMEINEIT 884t
6.5% Thotc. i, BHLLF TR - VEAKEBEEKRESE
h-THEML (K3B), TO TNRIThERERERET LV FA
7 a vEEMRER (n=7) 55.84£3.70nmol 2 A F AT B V/
mg BA/min, 7 v v v VEGERIEER (n=3) 11.80+5.29
nmol aAF a2 A5 v v/mg BHA/min, FEELIIFTIRER
(n=3) 4.27+1.4lnmol =2 A2 A F n v /mg BEH/min TH
D, NBELELTHLERETAPAT s VIERERD
P-450 118 BEHEDOERc R E D (P<0.001) %9 6.37 f5DiE
YR E (K4).

0. BIBRESE— RO P-450 C21 Eid

1. ®B¥E h=7)

ARG RTHEE 1TRKBLTe XY AT rY) 8LTF
WENBERBDTHHFAFYIAFY =L, IAFV ),
TUFRAFVYOA VRSO AREREAT a1 F (1967 KEE
k7 v FerAFv)REATFrAL FO RT 3 EFh625, 21
o, 534, 94, W04TH O, UKL 876+£6.2% TH 7.
L0 LRISERG AN KBIERE L AFA$ v ars
V=ADHTHD 1Ta MAKBILRIGKIZ7 Vv FrRATF VD
* v OBHIIAEERR TRTVERr . KRS EWT
L2MKER{ERIGIE, c B — P EOBEKRERCHEML
(®5A), TN i2067+£0.12nmol FAF v arF '~ /mg &
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Fig. 6. P-450 C21 activities in the control adrenal tissue
(control), aldosterone-producing adenoma (APA), Cushing's
syndrome (CS) and non-functioning adrenal tumor (NF).
Plots show enzyme activity of P-450 C21 and each bar
indicates mean+S.EM. NS., not significant.



736 = I
B/min TH -7z, 1. HEBH#E (n=5)

2. BEFE n=12) ‘ ARG B TEEE (FerAsey) 8LUTFHEIh 24

WTRDIRERI 3T RIBESE 2L KB LR IED LT BMTHD 1Ta KB{LTerAsay, 7y Feaxsvoy
HH, TYFeRAF vt vOERIIADEBIH -1, RER Y, FEAFVaALFY-L, FrEFErvaisFarTayEID
DEUREKIL 86.4+8.2% Thotc. EFLbFTLx -V EE WEREETHBIM /AT A AT vD RT BFRERILLE
BEKFWD P-450 C21 FHEHLED (X 5 B), P-450 C21 Kt 5y, 364, 324%, 134, 294, 249 Thole. KEGEIT 2
CETs TN REhEh, REETAMYRATFa v ERER ERHIT e FATF eI hD 1Ta LABIERGI L% 1T
(n=6) 0.86+£0.11, 7 o v vV EEBEER (n=3) 1.00£0.12, KEBILT v 5 AT v v BIUEOBIT2AMICKEB LIRS 574+
MM BB IRER (n=3) 0.32+0.10nmol F#+*F > 2 1+ FLYANF Y —ARSPR TR P AT v v L ) EE2AKERL
V—n/mg BEE/min THHVWTHhOBLNBEIELTE BhBFAFvalssazsre vyORTHD, 1Ta KigHL7r
Bictm, B E@DEh ok (K6). FAFrv D CITC20 fIgREIMRIETH B 7 v Fe a5y

V. BIFo0Y—~Lh) P-450 17 o 55t A VOERIE, B bhieh st Lizdis T, P-450 172 0

EEE, 1Ta KB{ES e ¥ AFr v RBIOFHSsvanys
V=L DEEEDRIE L » TEDOEM L Lic. KEISIET

Product (nmol)

A AEUEEKIZ 894233 TH Y TN L, 0.056+1.3%x10 " nmol 4
B¥/mg BE/min Th-7 (BTA) .
2. RER (n=11)
VTR 1Te KELRIG S ARSI 1Ta KB T r 7 257
B BVDETHNTVIFRATFVEF VOERBITED BRIt -
To. ARG BT 5 EIRRKRIZFEY 82.4+4.6% TH D, TN X+
NERERET7 v VAT e v (n=5) C 0.061+4.2x107,
7y v VEEE (n=3) T 0.408+£0.03, JEMELEIBKE
o (n=3) T 0.07410.048nmol 454/ mg FEH/min TH 7z (K
) TB). ZORER»LIZ, BELELTECY v v v 7 ERR
/W B3
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Fig. 7. Effects of various concentrations of adrenal micro- | e
somes on the activity of P-450 17a in the reconstituted 0 ®
system. A. Normal adrenal tissue. The assay was Control APA cs NF
carried out in the absence (@) or presence (O) of 20 M (=5 (=5 (n=3) (n=3)
of purified P-450 17a. B. Adrenal tumor. (O, Cushing’s Fig.8. P-450 17a activities in the control adrenal tissue
syndrome; @, aldosterone-producing adenoma; A, (control), aldosterone-producing adenoma (APA), Cushing's
non-functioning adrenal tumor. In this assay, conversion syndrome (CS) and non-functioning adrenal tumor (NF).
of 17a-hydroxyprogesterone and 11-deoxycortisol from Product consists of 17a-hydroxyprogesterone and 11-
progesterone was measured, as P-450 17a activity. deoxycortisol. Plots show enzyme activity of P-450 17a
Product consists of 17a-hydroxyprogesterone and 11- and each bar indicates mean+S.EM. *, p<0.00l vs.

deoxycortisol. Each point represents mean=®S.E.M. control ; **, p<<0.l vs. control; NS., not significant.
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BT P-450 1Te EMHOZERL LR (P<0.001)
729 FEOEWEEN (K8).

V. &EE PRI P-450 FHRAEICRETREF b 70— L4

P-450 OFHE

ARIGEAVREEEAREAN T, & P-450#EE L LM
RiciEE P-450 wwxf LT P-450 SCC Tk, v/ mv T
17.0nmol/min/nmol P-450, P-450 118 TiZ, aiF2rFm v
- 11.2nmol/min/nmol P-450, P-450 C21 Tit, FA+Fv 3
=) — LT 13.4nmol/min/nmol P-450, P-450 17a Tik 17a K
Bt7e AT R VYBIUFFF Y anLd V-4 T 1.8nmol/
min/nmol P-450, DY EF 2D (K 1A, 3A, 5A, TA), AR
EREBT2BEFEEREERVEDBEMERLTVD 2 &
P, HERIh.
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Fig.9. Effects of incubation periods on P-450 SCC activity
in the adrenal homogenates (0.2 mg protein). Cholesterol
was converted to pregnenolone. Each point represents
mean+S.EM. (), Cushing's syndrome; @, aldosterone-
producing adenoma; /\, non-functioning adrenal tumor;
7}, control adrenal tissue.

Product (nmol)

01

0 10 15

Incubation time (min)
Fig.10. Effects of incubation periods on P-450 118 activity
in the adrenal homogenates (0.2 mg protein). deoxycorti-
costerone was converted to corticosterone, and 18-hydroxy-

corticosterone. Each solid line indicates product of
corticosterone and dotted line indicates product of
18-hydroxycorticosterone. Each point represents meand=
S.EM. O, Cushing’s syndrome ; @, aldosterone-producing
adenoma; A\, non-functioning adrenal tumor; [, control
adrenal tissue.

V. &t FEITE P-450 FHEARE (CRE T RICERO®RE
SHREE (n=3), BERUETA VAT 2 VEE (1=3), 7>V
ZHEBERE (n=3), FBENEIFIRER h=3) B\ TE&HL D
P-450 SCC RIGTIX, 1 V¥ o <— v g VB304 % Tl
ERANC RREFEE MG EZR L (K 9). P-450 118 X
BT, BBELH5SENL, BITERYICERGRELEEYD -
THWMRISER LA, 5 9L, ToEIMRIG, REHE
MAERLISKB(LaAFa AT o vOERYED, 1 VF 2
N—v g VR E LS T OAREER, LTV AEAHN
BHote. RIGERAIL, ERHLIEVRIRDOLNT, EREET L
FAF R VBB ThaLFa AT e vE L ON18KAE L=
NF AT R VOELEFERPRDIN, TLFATrRVYOER

11-deoxycortisol (nmol)

,%

1 @ ) Py 0 @
Incubation time {min)

Fig.11. Effects of incubation periods on P-450 C21 activity
in the adrenal homogenates (0.2 mg protein). 17a-hydro-
xyprogesterone was converted to ll-deoxycortisol. Each
point represents mean+S.EM. (O, Cushing’s syndrome;
@, aldosterone-producing adenoma; /\, non-functioning
adrenal tumor; (], control adrenal tissue.

Product (nmol)

0 T T T —T
2 % 0
Incubation time (min)

Fig.12. Effects of incubation periods on P-450 17a activity
in the adrenal microsomes (0.3 mg protein). Progesterone
was converted to 17a-hydroxyprogesterone and 11-deoxy-
cortisol. Product consists of 17a-hydroxyprogesterone and
11-deoxycortisol.  Each point represents mean:S.E.M.
(O, Cushing’s syndrome; @, aldosterone-producing
adenoma; A, non-functioning adrenal tumor; (], control
adrenal tissue.
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2, Badich ot (M10). %7z, P-450 C21 ¥ & U° P-450
17a RISz BTk, #BE R0, 1ZITERBTHEM
BiExRT 00 1Ta KB{L7 e 527 v vIEFELS TV Ve
AF VU VOERIIAD bRhich -1z (K11, 12).

% 8®

195848, Klingenberg® iz & » THF 7 = v — A @ —E{L
REXRESILH E 450nm KRINEAEZTRTERIERLE L,
196248, Omura H®IC X > TEFFbhicZD~2EHE (F
b 2 m—a PASOY L, FOB, RF e FrRLEVESREIL
e, avasre—nRH, €& 3 vDRW, 75+ FvBK
M FORE A e KBERBCEEL TS Z EXHLNEER
e ¥ e ZORERSM L, BER LUK, i, 2
A, B, PNBKE, BE, B LS OFBCESSHALTE
h, TOBRENEEKEY I hbE. TEREBBIUHT
IEBENEL, BIBKBE i 72y —ARO P40 EBIERE
HMTH lnmol/mg THHFR I 7ny —4D P450 §& &
HE L CRBRERETH S LDOMOME L HET 5 L EB/LE
BYELTEY, SLKEFREDCI P2V FVT7TRIsm
VAR KELHBLABRETEEL, FEOI 2w Y 7T
D P450 I AEXL LEBZEDMBRD LI, &
D L5, BIBEECETS P-450 OFEINELMCERSBIT
2h, FORIGHERDERECHLMCERD L5 We»7z. D
0, BIBEBEOMEOI bav FYTEI 7y — A2
DODPRIHHDO PASO BEFEERIRELI rav FIT7T0OE
FiEERIL, NADPH 2 ET#5#$L L7 vESED
NADPH-7 F v/ F& v VEBTER, 1+ vERBETHET
FL/ Feovvifan P-450 L hHRE A, —F, 37¢=
V- ADBEFEETRE NADPH # 7212 NADH » B ¥t 5k &
L, P-450 BB E P-450 X DRI ND. ZHhIZL - TA
Fra FhrrevrOEaEoREEECEBRECTmbAER
favAFe— At tav FY) 7THTHETINYST -0
B, B7AHFSEOMBEE LB S{LRBHEZTRED
{L¥EEY boRVEVHT Lo TRARFESWEhS. &
DISXANIZITBERELTHThENREBEEREL D
DEREP-A50 AT w1 VEARORBMBER TERLERERR
T LEDOFEWOERIL, £BAT nf VELRKKEEELR
BT LR N,

EHR4ESHTIIAR P-450 OBM LI, EBHER
LBEIBP450 DAF e A FREGE®RLHEENRD L O5ICT2-
TN, e, b MR AEADOAT RS FEARTRER
DWTZOEIE P-450 ORI S, 1977TF, HRP
i, Y AA FEIBBHROEC S TEHRICTE LR
s P-450 SCC # B L, ThE CZh b DRSS 20a-KEE
{LEERRBLT WA EDHEY o LT D ARE P-450
SCC RiBwhrZ Ex BN LI,

THhETKLEIBEENTC, ERUETAFATRVE, 7 v
ov JIEERE, FERRENRIRIRE 0L BRIFREC ST
REEMRTOMTAILEIRTED, e THIE IR, FIF
TR SR RIFERAERERL, TOAT A PERE
PWE LI, FORNTIEDIZ, ZALEBRECE T
ik, EEERPICETBAT oA FARIZESTAREERICE
WREADALER L. 50, EENEHETIIZOBR
OEMREWIL, BERET7 L FAF 2 VTR P-450 118 2%,

=3

2y v v SRR P-450 17a 23, ¥ic, FEBEEHEIRERE
T2 P-450 SCC %< #BERMNBEE LTV 2 Z EHFB LMK
ot

ALRABICITIE, BEFEERIC NADPH 28 TW5,
F b7 m— 4 PAS0 NDEFLEOKE, RETHA——F=*
Y F7 =4V (0) BERRZ = X7 ) VHFELTES,
IhE7 VLV 7uaizBEx, 7 Vv 72 eaik, NADPH »
LOEFOBEHRXHBL, 2OBRBTER O 2E$5. =
OFER, P-450 FEMEEIR D2, TOEEL O DA SN
YOy —THBTAINL VB HFEIRDII LI VHEY
CREINBY. IOk, AZRRCK T, OB X OFE
BHEOHEYZLTHRAT B A, FETFEERUNL, 72
a e VEE 15SmM iz tc. FREERIEKEL TREFO
40uM D¥EEL P-450 SCC, 20uM @ P-450 118, 8uM @ P-450
C21, 20pM D P-450 17Ta ik, AR BT 5 EFREREE
EBIVTAzTNE VEBOHRICOEFES BB TEAIL
BlzhrHR L. TOER, £RIEEL b P-450 SCC Tl 7V
7% / = v ¢ 17.0nmol/min/nmol P-450, P-450 118 Tl =
#a x5 v € 11.2nmol/min/nmol P-450, P-450 C21 Tiz5
A% v arF Y — /T 13.4nmol/min/nmol P-450, P-450 17«
T 1Ta KL 7 r ¥ AT r v BIOFAF v ars sy -
T 1.8nmol/min/nmol P-450, DEMAERIG & FITFETHK
WML TW5Z EBRHRIh, AITOBEFRERIRS BF
L, TRINEVBOPGREZDOWTLTESH D L ERL
i,

La L, P-450 17a RIEWBAL T, ARIGOERERX I LK
MIT 579, NADH-b: BTTEER, bs, XML EREILE
B LRt o, Zhik, EEER S vrsrxsmy, ey
AFayv, Te7erAFay, 11 KBt r A7 v
EX TRATHAEELFERIIBOR e o7, ZHIT, & MC
BWTIL P-450 17a BEOIEELS, RO TEVOX, (2707
V' — A LTRIET S P-450 C21 L HEHRENTET
Bicd, HEWLEEORINELD LR IBZNIITHTH
B2, KRTD P-450 17 iIEUOREIZRETH 7. 2Ok
B, LIRS 7 r Y- ARIETOEEY ED 5 HIE]
B L DEBEOBIC X T i 2 ey~ ABREH LT P-450
17a EERWE LI, ZOZ &k, BELERTIX, Ak0H
BeORBESESSEB LT\ Z Eizie s, BB RT
BoRBEOBEFEERRILLERDLDOTHY, TOBTIRE
Rz, EBRENRVCI LI NEBREMRLID I 7Yy -4
Brmt LTERRELTS 2 &, SIBesT 2RHEEE
RRLBBLDEELI. 40, KEFEMADIELC LT
P-450 17a HEWARETRES 750 & M2 & 5 & P-450 FEHR
ENTREL LT,

BEEETLFATF R VETIE, ZhETRLBEARAAT A
FAER, PWCBELTEEaLFaf FREBVWTTAFAT
Y PHADAT e FOBRELEZBREZI LTV, T
bbb, BEREETAV AT e VEREOMF R IUVBRENAT =
4 FRAEVOPFTIE, THFATFr VDAL TaLFa
2Fayv, 18KE{baLFarTay, TryFRFrVinED
$RxSLaLFal FOSMUEENER IS, KEZEC
TAFAT RV ORESWT HRIBHRERETIIR B
ShanFad FREE" LRSRIECH DO TR b EHEE
TR, ChbgBEarsFal FOEERRO—EFLL
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CEECRTAIBERAT v 4 FARBEROERE, Bz
P-450 118 fEHDTTEIBIS LT WD Z 12, TTIELENE
&0 Lo dy, ABERMIIALKER LD & ic bF 18 KB L x 1T 5
TEEELDHL, ELDTHARBIBREELLNS. 41,
Fiow, BERBILBRETIE, EEETA VAT o VERERN
P-450 118 FE#EVE TN T 55.84+3.70nmol a4 F 2 25 =
v/mg BH/min THHWBE 877+ 1.1lnmol 2 Fa x5 u
v/mg BA/min CHELCEFBRCEVEBEEELRLE
(P<0.001). 4, BFEERCHVCEERIT, v vEIBR
Y, et UAOBEI b BLhLDTHS. 2D EIE, &b
BB D P-450 ZWEL, TOBNELY LT HEBCIZ, 208
ENBEILCER CREE A TENRDS. LL, $EOKR
Ho k3, A—&H TRV TREMNY ERMCET 2 -
Lid, EHFEEE Bbh, BRERET AV FAT e VEOREREE
FIEWIC BT P-450 118 iU A EF BB b LT REH
6.37 fEDOER EAELRLTWA & WS SEDOERERIL, 55
BEAGHTOMREERR LB LTWALBEARD. L
L, KBEBEBITHIAT oA FEENRIRXFAaLFaL FE
fLLle-TWBZ ExHBET5 LT, Dufau 52 23R T Wi
BEEZC KT S 1Te KB ERIGOERET OFEIL, AR
RTIREDLRIeH o7,

7y vy SEBEBCECTIY, BB P-450 17 FEDHEM
RS, FOEMEL, TN T 0.408+0.03nmol 4 K4/ mg &
B/min T, WBE 0.056+1.3x10° nmol 454/ mg &
B/min WWHLTH 729 S EBHETH -7 (p<0.001). Li
L, 7y 27 e vt PA450 1Ta 12 & » T 1Ta (k@b 2 S
F 1TakB{t 7 ¥ A5 e vICEBI NI, €512 P450
Cl T & » I KB L2 F T FAFvansdy—Lbicbo
By, 1Ta fIKE(L & FhizkE < C17C20 IS EINIRIE 2% 7
VRRRAFVOFVERBDONI, MEBEOHENIIEE DR
SRBERL, AV EVOELBICHEEY LS LDEELLN
%. Sinzawa 5%, ELE ., FEIBIDEE LI 7r Y —
L% P-450 C21 & P-450 17a BEOEEIZ S THRETL,
AT aA Pkl vESDORBERIZERZHh D P-450 0 T8
DEFEEDLTEEIND LD T, P-450 BEEEK DR
SN EERREL R LT BEHELTL S, AhT
1, P-450 C21 BX U P450 1Ta &7 w74 ) Y — 0%
BT EhFh o NADPH-P-450 BB ROEE 4 21- 584,
BUERRECR L TRER LR T, ELMREESNE S
AW, 1T fERERL & 0 2UKER LiE M AR TBER T3 MR T
BERTZERBELTVS, i, Ty are v RBIE
% P-450 C21 D@ &Eh L7254, P-450 C21 ExHN&¥ 3
L NTakKBE T v ¥ 2T a0 vOERBEIIBLTEAF A+
NF = LDEFRIIES RS, TV FrAF VYot vOERE
KHIZEALEELEX VI EXRELTWAY., ZhbD
HEEIL, ey AFevDi zey— B AR CREN
HFRHED 1Ta KER(LT 25" 25 2 vid P-450 2 HREET 5 =
L7 BRI S h, FOBICHETT S C17—20 fISSEI%
(V7 —%) RIGE 7002, 2 KB LIS RB I h 5D Z Lo
LTws, LiedtisT, AERRCZBWTTrFRAFr VLD
D P-450 17 &M ORIE I B\ CTERBIT 1Ta KEET = 7 =
TRYBIUV, ZhKS & AMKBLEITC L 574+ +
ANF T~ N DRI L 5T P-450 17Ta DFRE LD,
SEERBATO P450 17a HEEXRBLTV52EE20h

L. L, ARIBRIZEWT 1Te KB{L T r ¥ 257 2 V28]
EFMA TV FRAT Y OFVOERBOThOBCEWTLE
Dbhigh-TZ &, EROBICHENT 2B EEREESE
DRELEHERTFOREIEZ bh, EEEAATORBNEY
YECRBTAED TRV DEBbh B,

FFHEN BB FEEE T2, P-450 SCC 5.93+1.99nmol 7
7%/ av/mg EA/min T, P-450 118 4.27+1.41nmol = 1
F 227w v/mg EF/min, P-450 C21 0.3240.10nmol 5+
Y anF ) =N /mg EA/min, P-450 172 0.07440.048nmol 4
B /mg BE/min, LERHEEBELTHINCELRL
FTZLRTET, LLAEADEFSOBEBENKEVOMNE
Mot ZhE CIERENEIBRENERERY R VER
ELT, 1) ABHERERER AT oA P kBRELT
5, 2) EMEROFCRAT oA FEBRCHWTHH, BRE
ERVEDTEYTHS, 3) FlAT oA PeEET I,
BREREZ BT HCRRTHETHSD, 4) A7 VEEE
R, MEBEEIRTHED, L, SEZEE MK
BT, AFad FRECBLWTERICERIID D L ODLF
THREP-AS0 IES AT L L0, ZhbIERENRITREC
THIEE, AIENDOAT A FERERBELTWSLDLE
Abhic. EE, FHRENIBRE: EbhThifEfltan
FV -V OBEESWHED BRI E VD REFP 2 EEH

B, BIBBEER YA Uk W 3 RE™ o KB S TR E

RERSHZ v v v ZEBEIAERC THRE S, FEEEE
BREOFIZH UFEFVSENDLOLBEEINS. T,
B, BRIRRERNIRE D D IERERBIBRECE, 1)
AVATR=LDRDAREFEDTAT A FERNE 72K
T Tl Wi OB TeiaE % b o BiaRE L,
2) ELDBET e AT aVEhaAFaIRTF Y E o7
EWFNEROBCEIRELELAT 2/ Far T veARL
HRFVC A EMROPRELY L<ER LTV BAREE X
TEAEHELTV5. FREBZBVWTAT =4 FERE
RORBVBDONHZ LD, ZTAHOEEIEADAT R
1 VEAREEZEL VDI EXHELTWS, 2oz ik, &
EODORBLEHTHLOD, —HTATF A FEREBEEDOM
ERFIFET LRSI SE LBV & BbR 5. Ohnishi
BRI ALEF LY VR PAO B DaLFaxFarvnhT
NFAT e vADIEREPIEEST S Z L2 8E LT b5,
REMRIBIE T, BERFEROA TR, ZoMAERT
BT AFBELERBTAILEND DL EDN S,

Fio, FEBREMBIERECIR S Fatd ot RECk LT
LA T v A FEZELT, zon+BEREEESR, B4
BhAT oA FOMBA~ORIHEECRHEESE, B0
RFoBis5s o, REANOEEEEAEELFEEL LT
REtEhicnwZ &, ROBRET O LELR DL LRI 3.

HE, BEFRICEETEYOEE L BECBERL TS
B, BETDO7e—= v I7EHIARELTER. I
P-450 EF= P-450 BTEERIETFD 2 v —= v 7/ IZ5WT
LHEL DRI Eh, & FREHD P-450 SCC, P-450
C21, P-450 17, <% P-450 BITEEFRIZ D\ T — RIS RE X
no0, QKB EBE R R BT & OBE TR EORIBERA
OEFCHEBAIh T V5. P-450 118 B L TH FDOHEHNE
BREERITIEERTAFATF v VEREBENSDT7 LV F AT
m v AREEER, P-450aldo DREHO® 22 RAT R & A RINM
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P-450aldo /Riffc & DBEMNIL TR TS, P-450 115 1244
HEBERTHHYY, 44, BETHFELBL, KBLREED
BN B IR TV 3D EEbh 5.

AFRIZ L - T, BENRBREECSVCRBET L FA
Fr VBT, P450 113 \MD, 7 v v v 7R
BT, P-450 17a HEHEQEMAFRONEE R R 2 &2
RERTC. ¥, FREMRIIBREBECSVTL, A7aAF
EREOEETAMENEITEB I, AIBKRAKCE T,
BETEECR LTEEA L EVARBERANERShDZ L
bD. OB, BRI AN EVERBEYRTEYOE
Ak ENCEBREETIREEL 5. BE, BRICH
WHERTWAERE LT, ERUYETAFRAT e VIECH LTA
e/ 37 URT I IAFE IR, ¥k, 79 v VIEE
BEFTIX, opDDD, A F5RvHBWIE, I rRZVgE
OFERERNFERINEL. AR T2 VRT3 INF
£ 3 Fik P-450 w2 Eh g LEERIEE, #1c P-450 118 &b
7o D BIRAICIEETH L OBEL H OO, “hix, EEOR
B’rOLEETAIRHREDEREELDNRD . —7,
op-DDD, AFFHvR, +YrAZvicFOBEBERNL,
HF LD P450 17Ta 2 LCHRERRXEET SO TR
WO R E CRORIRIIC P-450 17a #FRET B &\ 5 EHIiE
HEIhTULWD, FHRRESICHTS 2 » & v FERFIC
BWTh, & HBIROTEEAEZHORENEE LWL EEXDL
hs.

®

BRUETAFAT e VEE, 7y v v JiERERS X OFERENS
EIBBREC 31T 2 FH BIRERY A CIRERN P-450 SCC &
¥, P-450 118 ¥, P-450 C21 EM R IR I 7 vy —a
P-450 17a ERETE, BB LkofEREE.

1. BERMETA VAT VEOBIBRERN P-450 E X,
P-450 SCC, P-450 118, P-450 C21, P-450 17a T, ¥h ¥
A, 12.33+4.01, 55.84:+3.70, 0.86+0.11, 0.061+4.2%x10™*
nmol £ #/mg BEH/min THH, WEHE 65014094,
8.77+1.11, 0.67+0.12, 0.056+1.3X 10~* nmol 454/ mg BH/
min & LT, P-450 SCC {E¥:D LFH % L 0° P-450 118 EEHD
ERRERYBDL. ERUTA VAT r VEDORENAT =
1 FAROBEREEICIZ, ERBEIBEMRL LK T ERELD
AEBbh, i P40 118 EUO EAFBEE LTS Z &2
RERI.

2. 7y v v 7 EGRBOBBRERN P-450 FHHEix, P-450
SCC, P-450 118, P-450 C21, P-450 17a T, *h Eh,
8.80+0.40, 11.80+5.29, 1.00:0.12, 0.408+0.03nmol 4 54/
mg BB/ min THH, WBE L LT, P-450 17a FE¥E DR
It bRERDI. 7o VvV IERBORERNA T =1 FEHO
BEREHcD, ERABERMIAETALRERDH LD
., BT P-450 17a FEHO LRPEE L TWBH T EHRET A
7o

3. FFESEMEIRREORRRER P-450 FHHI1X, P-450
SCC, P-450 118, P-450 C21, P-450 17a T, *h ¥ h,
5.93+1.99, 4.2741.41, 0.324:0.10, 0.07440.048nmol 4 B4/
mg EH/min THH, HBBLHELT, HHANEEEEED
LRBIUVEAEED bhieh o, FRENEIFRECS
WTLBEENRE, AT7 e  FEREEXEL TV I L HRE

1

Ihiz.

4. ERUTLVFAT e VEE, 7 v vV IIEER, JElfkY
EIBREL S ORERBERE ST ARENAT =4 FABRE
FENERF L, BE4EIBREBERCESFTHAT A VES
BRI, A7 VAEBEF 7 e —a P-450 ORBR
EBRRE LTV AAREATRE .

& 3

MRz swhich, HEEEHEEE & LB EREEAER
BoEAR LT, o, REHEE, HPEES ¥ LEeRAEERY
AR M ERERT S LORMES V- FOBEES, LV
CRENERZRECEEVCESERAEEERBRBBIFERBOH L
FERMH L ET. APIELME L HEiEH, HFREE F LRk
LB AREZ 288, AERTEL, LOORHEER0%
Bz Zhrh bR LT,

¥, RARNOBEE, BANEEE BT Ve vELRKE BE
TRHBILE (19894, ¥R), HEARSWELF62EME (1989F, K
), BTEXERSWES (189, v7 L) TRELL
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Abstract

In the adrenal cortex, steroid hormone biosynthesis is regulated by the catalytic action of monooxygenase system such as
cytochrome P-450s. In order to clarify the role of the adrenal cytochrome P-450 in steroidogenesis in the functional and non-
functional tumors of the adrenal cortex, quantitative determination of P-450 activities was performed, using a reconstructed
cytochrome P-450 system. All adrenal tumors were obtained from patients during adrenal surgery. Elements for electron
were isolated and purified from bull adrenal cortex mitochondria and microsomes of pig testis. The reconstituted system
containing the matrix steroid, adrenodoxin, NADPH, adrenodoxin reductase, and ascorbic acid was prepared with soluble
adrenal homogenate of various protein concentrations. The amount of steroid generated in the reconstituted system was
measured and various P-450 activities were evaluated. In aldosterone-producing adenoma, activities of P-450SCC and P-450
118 were 12.33+4.01nmol product/mg protein/min and 55.84%3.70 nmol product/mg protein/min, respectively. These
values were significantly higher than those in the control groups, 6.5040.94 and 8.77+1.11 nmol product/mg protein/min,
respectively. Microsomal P-450 17« activity in the adrenal adenoma of Cushing's syndrome was 0.056+1.3 X 10~ nmol
product/mg microsomal protein/min which was significantly increased compared to the control value of 0.056£1.3 X107
nmol product/mg microsomal protein/min. In the clinically non-functioning adrenal adenomas, both mitochondrial and
microsomal P-450 activities were also detected, but these values were not significantly different from the controls. These
results demonstrate that the adrenal cytochrome P-450 enzyme activities are increased in the functioning adrenal tumors
which account for the altered steroidogenesis in these disorders. Though to a lesser extent, P-450 activities were also present
in the so called "non-functioning adrenal tumors", indicating that these tumors may also synthesize adrenal steroids.
However, it remains to be investigated whether these non-functioning adrenal tumors eventually evolve into clinically
symptomatic adrenal cortical tumors.
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