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Cortisol ORBIcPIL TR, §TBUEALLEL L
fﬂﬁ.biﬁﬁént I\l)~7)' 5 },B)~l|)‘ £ lem)‘ 4
WOy o ey PP RED in vitro R
in vivo EBRICTEX cotisol KRBMEW b5 BEF

EFEhTV3, ThoicdFHELRBMERLL T
&, £9 d'-reductase ¥ 3a, 38-dehydrogenase
Ik 5ABDEIL, 118-dehydrogenase, 20a, B-
dehydrogenase ¢ &% C-11 fir, C-20 Lt &L,
6a, B-hydroxylase &3 C-6 if® Hydroxyla-
tion RURSEOB{LMERE ST . S5k ho DR
BEEY I £ OKXIS A glucuronyltransferase i &
Dy e rBES%, —8IiIE sulfokinase 12 & b
HRASES I TEH AV RH LT CHsh s &
BEOhIEEIATVAEY, L LEHESAICKS &2
DODHFBIBL TEATRIEL, R E- &b RFEMICH
EINTELE PBVTE A, Kk cortisol %
#5 L TRPEINS W32 RBEMO S SEMDO 6D
1360%icBEBVEEAY, BRicBWTH Kornel
5 OFRASHARBMEN ORIE™. Bradlow 5D car-
boxylic acid BRIRBMEMOIERE? L LhHhH#EX
hTEh, ThoDFLLVREBKROEHZ LSKOM
BTh5.

PER steroid RBOMELRIFE L LTHEHVL in
vitro T® incubation EEk & RhBEEY 5 ¥ ic
&% in vivo RBORIAMBETH 1. bBEAAHF
iF steroid REASICBVTHLHBEEE IR LT
VWA, THLUACHBLE L, OREICBLT ster-
oid REMEEZBAL THV®™®, Eic in vitro O K
BEEHLZBLEPTREBATEY, Z0RLY
in vivo TORBELERNLCEKTHET S L 13
LW, —HRD steroid DMHTIIRBO B AR

Studies on Metabolism of Cortisol
Internal Medicine (II) (Direcotor :

#RBLIITEAH, ARBICERESOL, 550
WEME c s L 7 cortisol bsikEAickittah s & T
DBEMBEDELIICL > TVWELRES EMNTER
V., 2OEKTIHG B & URBBHORBENO ST
BETHIM, SECRFHLERIARRRLAL
RohTwisuw,

&1 >DREEIR steroid RBOERZETH 5. A
BIiZS vy b, o FLERULTOE FERFLL cortisol
2EELELTHMT AL OHER Human Endocri-
nology NEBREFNVELTELHVWONTE . L
LB LTEEYT B LVE VHE—TbZONEM
El—=HhE»RERBFT T LTV,

EFR TR NS0 EMRAT < RIS cor-
tisol 5 —ERMEEoMmbis & UFFIc B 5 R %
EyEnk, BE, ERETVWETORBEBLOT
#WET 5.

AR THEAT IERSG, BSRLUTIRTHED T
$5.

Cortisol(F); ‘cortisone(E); 20a—-dihydrocortisol
(20a-DHF). 118. 1Ta. 20a, 21-tetrahydroxy-
4-pregnen-3-one; 208 -dihydrocortisol(208—
DHF): 118. 1Ta, 208, 21-tetrahydroxy —4 —pre-
gnen— 3-one; 20a- dihy rocortisone(20a—
DHE): 17a, 20a, 21— trihydroxy —4 —pregnen-3,
11-dione; = 208-dihydrocortisone(208-DHE): 17
a, 208, 21-trihydroxy-4-pregnen-3, 11-dione; 6
B-hydroxycortisol(68-OH-F): 68, 118, 17a,21-tet-
rahydroxy-4-pregnen-3, 20-dione; 68-hydroxy-
cortisone(68-OH-E): 68, 17a, 21-trihydroxy-4-
pregnen-3,11,20-trione; 68-hydroxy-208-dihydro-
cortisol(68-OH-208-DHF): 68, 118, 17a, 208, 21
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-pentahydroxy—4-pregnen-3-one; ' 65-hydroxy -
20a-dihydrocortisol(65-OH-20a-DHF): 65, 115.17
a, 20a, 21-pentahydroxy-4-pregnen-3-one; 68-
hydroxy-20a-dihydrocortisone(65-OH-20a-DHE):
68, 17a, 20a, 21-tetrahydroxy-4-pregnen-3, 11-
dione; 68-hydroxy-208-dihydrocortisone(65-OH-
‘208-DHE): 68, 17a, 208, 21-tetrahydroxy-4-preg-
nen-3, 11-dione; tetrahydrocortisol(THF): 3a, 11
B, 17a, 21-tetrahydroxy-58-pregnene-20-one;tet-
rahydrocortisone(THE): 3a, 17a, 21-trihydroxy
-bB-pregnane-11, 20-dione; cortol-20a: 58-preg-
nane-3a, 118, 17a, 20a, 21-pentol; cortol-208: 5
B-pregnane-3a, 115, 17a, 208, 21-pentol; cortol-
one-20a: 3a; 17a, 20a, 21-tetrahydroxy-56-preg-
nan-11-one; cortolone-208: 3a, 17a, 208, 21-tet-
rahydroxy-58-pregnan-11-one;118-hydroxy-aet-
iocholanolone(11-OH-Etio): 3a,118-dihydroxy-5
B-androstan-17-one; 118-hydroxy-androstened-
ione(110H-AD): 118-hydroxy-4-androstene-3, 17-
dione; 11-oxo-aetiocholanolone(l1-oxo-Etio): 3a
-hydroxy-58-androstane-11, 17-dione; 68, 118-
dihydroxy-androstenedione(6, 11-diOH-AD): 68,
118-dihydroxy-4-androstene-3, 17-dione; 58—
hydroxy-adrenosterone(65-OH-Adreno): 68-hy-
droxy-4-androstene-3, 11, 17-trione.

ERMEEFHE
RERFE
I. Cortisol-1,2-°H (S.A. 40-80 Ci/mmole)

New England Nuclear Co. X OBA L, & A
i Bush Bs ® paper chromatography iz T#fi{t
LERLE.

I. 5 steroid

68-hydroxycortisol(65-OH-F) & Dr. S. Bern-
stein (Lederle Laboratories) OiF&IC & v, & ot —
Rz Lederle Laboratories XA LK. T hll
#A @ steroids (& Sigma Chemical Co. LA L
7:. 68-hydroxy-208-dihydrocortisol(65-OH-DH
F), 68-hydroxy-208-dihydrocortisone(65-OH-D
HE) k&£ hZ 4t 68-OH-F, 68-hydroxycortisone
(68-OH-E) ® C-20 ketone % Bradlow &7V © K}
#12T sodium brohydride T&ul TE®IL, 20
al 2080 RMEIE 5 % boric acid i impregnate

L 74k % Franz® oY TREHASML /.

. BREE

H§H8ERIE & Beckmann Liquid Scintillation

H

Spectorometer i & 0 #]5E L 7= . Scintillation Sol u-
tion 13 2@ %A\, System 1 (dimethyl-POPOP
0.25g, PPO 5 g, toluene 1.000ml) i alcohol &
o BEMBIE <, System 2 (POPOP 0.3g. PPO 11
g, Naphthalene 450g, methanol 160ml, ethylene
glycol 40ml, p-dioxane 2,500ml) i3 7Kki&ik © B K}
RIE A L. radiochromatography @ scann-
ing i3 Aloka Model TRM-1B 2 Wi,

ERG*®

2HDBES ~6kgDHRREHER Ketaral (50
mg/kg)ic THREER% , Cortisol-1, 2-°H 5mci %2V &
® ethanol IiEM, £EAEKICTAMELIh Z
ik & b REicEE, 15008 cBEBRkE 0~/
MESR S THRM, RMES LHFERO HL 7.
Mk i3 FH5469ml, FF 32722 TH » 1. Mz &
LIELOAMETY, MBRFEE SICROBELT
-20°Cic TRFEL 1=,

I. mH

M AERE L IRT &L TH 5. M3FiE meth-
anol, MELRFCTREQMH 2T, EAR n-
butanol THMH L ALY TEEL 2%, 75% meth-
anol IZ7AM L n-hexane &PUE(LRETEHEL &

BL7., BEEZKICEMML ethyl acetate TR
RBEY 2 L. £ 727 homogenate & L

#%. acetone-ethanol (1:1) TRESOMBL, =
B n-butanol THEMHETVWEOETEEL 2.
Z D% OBIEIMEE & FREICIT- 72,

0. BEEEREEYD Oy

Bt A1 paper chromatography ® system
BEFLICRTTELTHS. $<T Bush type
D system THh 5H, 5% boric acid T impreg-
nate LAM#ETTS> T Lick b glycerol type @
QEEHET 3 steroid DN MBEBECRIFTH -
f-. Sample % apply L Z&i##%id chromatogra-
phy#% v 7 OthT 3RS equilibration LU - % B
L. EBROEMIRBED OB GB 2 cRTHE
ICTfT-7%. ¢ Bush Bp system TRBL., &
50 7& peak % methanol & 85% methanol
KTHE X oA LIBREED system T &5 8
L. Z DBEREE DO flic pilot & L TARK steroid
ERAEAL, RE&ICEBML radiochromatogram
@ scanning & HE SN peak OB EF & Ei
ROENEHBLL.

. aARKRBEY OO

BERIRREY L Mg, KECE- LIEARRY
M3 Bradlow OAFE® itk b Amberlite XA
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Fig. 1. Extraction and separation procedures

Tissue Homogénate Plasma
Acetone-Ethanol (] :1) (2x3vol) Methanol-Carbon Tetrachloride(]:3) (4vol)
Deproteinization Deproteinization
Supernatant Protein Precapitate Supernatant Protein Cake
' Butanol Extraction(2x3vol) l Butanol Extraction(2x3vol)
Evaporation

Addition of 75% ag. Methanol

n-Hexane and Carbon Tetrachloride Wash
Evaporation

Addition of Water

Ethyl Acetate Extraction(2x3vol)
|

{ 1
Ethyl Acetate Phase Water Phase
Chromatographic Separation Amberlite XAD-2 Column
of "Free" Steroids
Methanolic Eluate
High Voltage Electrophoresis

Separation of "Conjugates"

Numbers in parentheses indicate the volume of solvent used :
e. q. (2x3vol)=extraction twice with three volumes of solvents.

Table 1. Paper chromatographic systems

degiygsrg;i?on Solvents (proportions by volume)
Y ethyl acetate/chloroform/methanol/water (25:75:50:50)
S-I benzene/ethyl acetate/methanol/water. (50:40:50:50)
(59 boric) (same as S-I) before application, paper was dipped in
° 5% boric acid and dried in hood.
Bp benzene/chloroform/methanol/water (50/50/50/50)
B-5 benzene/methanol/water (1, 000: 525: 475)
(594 boric) (same as B-5) before application, paper was dipped in 5%
° boric acid and dried in hood.
SL,, toluene/tert-butanol/methanol/0. 02M boric buffer
(pH 9. 0)(170:40:30:100)
(paper preimpregnated in the boric buffer and dried)
B-1 petroleum ether/toluene/methanol/water (25:25:35:15)
B-3 petroleum ether/benzene/methanol/water (33:17:40:10)
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Fig. 2.

X
68-OH-20a~DHF

6 8-OH-20 B-DHF

ortols

Bp 2ortolone
Oa-DHF
(x] ’—”-Eos ~DHF

20 a~DHE:
. 208-DHE
'I‘HE

B-
—E (x])—

L C] 9 steroids

For designation of chromatographic systems, see Table 1;

-1
(x2)

Paper chromatographic separation of cortisol metabolites

s-1
68-OH-200a~DHF' 68-0H-200~-DHF
63-01-[-208-01-11‘]—53;‘)’“"“” _[GB—OH—ZDB—DHF

H 8-OH-200~DHE p B‘°“‘§gg‘D“E
"Polar ~OH-208~ ~OH-208~DHE 68-0H-20a-DHE
steroids X 66-0H-208-DHE l ) —-‘5“’““’——{53—05—205-::33
(x] B-OH- 68-OH-F (x2)
cortol-20a. rtol-20a
cortol-208 ortol-208
L 68~OH-E ] (x5) 6-OH-E
ortolone-20u ortolone-20a
20 a~DHF 20 a—-DHF
- (S%borlc)
°°§E‘S§§“e 203 (x4) cortolone-208
("5) 20 8-DHF
20a-DHE B-5 20a-DHE
zos—nas (S%boric) 208-DHE
(x3) "‘3’

numbers

in parentheses indicate the length of the run, e. q. (X3)=3times
single length run. For steroid abbreviation and nomenclature see

footnote in the text.

D-2 column i THH L. $7bbKk40ml %220g
@ Amberlite XAD-2 2-2% 7 column i Lk
80mIT#:# L150ml® methanol i THEMLA. A
IR T HI1285% LI LT H » -, ki Kornel @4k 3?
KELBEREBLR KBTIV o Y BRIAS &
MASE DML/, $70bE Amberlite XAD-2
column & » ® methanol BEHEEHEL . b %
/LI ® n-butanol : 70% methanol (1:3) K&
#2 L T Watman 3 MM ##« apply L, pyridine
Fedei@dmE pH2.2 T 1.000~1.500V 2 B[k
AfT5E 700 v BEASREALC IS, HREAR
SOBERAICEHLOMSh:, Vo v BIasE
Mg st n%2pH6.4THIkEIT5 LpH2.2
KB LD b LD BEBAIAEBL, Shvicalish
1o, TOBRBREAU~BET MmN peak BAH
Sht s, TORBEM>VTRINL Lo
Tblib -1,

1. 7vs o yBRESBRBEY O S

BREXBAICOMEL 2 7V 7 o Y EIAASE IR
&V 75% methanol : n-butanol (3:1) BLV
methanol TEHMBHEL, ZOBREE KICERL

M@ @k CpH4.51cFBI L B-glucuronidase (H
HAk251.300u/ml) 2 ml% DA 368/, 37.5°Cic T
SBELUKEBL ., WHEL 72 steroid (3 ethyl ace-
tate (< CHHH L, &% paper chromatography @
system i TEHMBERBMEN LEROLETHEL DR
BMEMCETTHREL 2.
2. WMBARASTAMEY Oy
B 1 BOBRKE I THRE L - HRIEAR 5 B &

2% 4&bE T pH2.2 THIkEEZTWAILL T75%
methanol : n-butanol(3 : 1) & methanol T
HUBBRMDBWAEDMPEF LA TER
%, Kornel ®»/H&EY 125~ T solvolysis %17 -
fo. THbLERBEEK 3 HiCTHEM, ethanol 4ml,
equilibrated ethyl acetate 20ml %##n& 37:5°C
18R 3B 7 E=T7T K THML TERL - .
158 ethyl acetate ® equilibration B4y#k o —
M i250mld ethyl acetate, 5mld 20% NaCl &
WEMAS0%mMBIcTpHL.0E T A Lick b
L. ELcBREGECB~IFECT, Amber-
lite XAD-2 column THitE L methanol &H#& %
WEL. WL /- steroid I3 EBERRBMEY &
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¥ —®# o paper chromatography THREL 7.

IV, MRG0 v BIEATRKRBEY O REE

&% paper chromatography i THREL 7 ster-
oid i, FAFNhO—WEMBGREMFE Bt L 12k,
chromatography LE—® steroid % pool L &
Wig system TH chromatography %% reverse
isotope dilution &ic & Y RIE%TT > f:'. F0HB
¥ Berliner & Salhanick® cH#L, Mkt
steroid ARBMEYICHY T 2 ERGHEEEE steroid
(0.3~0.9uM) % carrier & LT/MA, BE#NL
system T chromatography L scanning # peak
il 20 1/10 B2 HBEEERMEIRS T, 1/10~
17208 % {LFH12 240mu AR, blue tetrazol-
ium KM, Zimmerman RIG% ETERL dupli-
cate T specific activity (DPM/uM) %23k% , &
b iz periodate B{k (glycerol BAIgH% - b
®), bithmithate #{k (dihydroacetone 3}
2b280D) HED derivative formation %7
W, HEHM system (B-1¥72i@B-3) Tchro-
matography 2fTOWFHH S © 3 BEIE O BL—d peak
MEL, ZOBEHIMIOVWTRDL
tivity » derivative formation D®jkic B8\ T

specific ac-
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RETHD LA b-TRIEL. %D steroid
KOVWTOFMIEE2IRTLLTHS. KB 5Ha
E 58D MB L UC-IIRBEY O HMRIERITH
hot .

= £

#IRT CEKME, Lo ht corti-
sol REEY 2 ME THAER30.2%, 20.8%., 7 v 2
o v MEATE0.6, 71.3%. WEIEARI.2, 7.9%T
Y., FTRERERIS6.1, 49.2%, Vo o v BiRS
B42.1, 46.2%. WBAARL.E, 4.6%TH-1. M
#, e b ICELOBARL LM, sy Bl
DEDIHEHBEL YV o Y BRIEARLBZEELY
ot RMEARIIME, FEbil%ibFhrTh
st HeORBEMEHBTI2LR4DOTLLITH
3. EHRTRmME, FuFhicBLTd B-cortol-
one BHE L, IRVWT B-cortol THo, HHET
123 MR BURTEE D L0~50%% b 5. TR
Tidd 5% tetrahydro BRBMEY (tetrahydro-
cortisol, tetrahydrocortisone) ¥ & ¥ 208-dihy-
drocortisol, cortisol, cortisone 75 & ABRIER T O

RBEYHRIEEI N, B TRIMEEFoMcX

Table 2. Identification of steroid moieties of individually separ-

ated cortisol metabolites

ifi mical . . hrom - ifi

Bomed | Chmatomeety G e | Pt pO e
X Y(5% boric) (X1) - _+ KIO, oxid. — | BS5XD _
64-OH-20 3-DHF S-1(5%boric) (X2) 1180  [KIO, oxid. 16,11-diOH-AD B-5(X1) 1156
68-OH-20 3-DHE S-1(5% boric) (X1) 786 |KIO, oxid. 6-OH-Adreno B-5(X1) 751
Cortol-20a SL,,(X3) 2650 |KIO, oxid. 11-OH-Etio B-3(X2) 2531
Cortol-204 SL,,(X3) 5967 |KIO, oxid. 11-OH-Etio B-3(X2) 5711
Cortolone-20a B-5(5% boric) (X4) 976 |KIO, oxid. 11-oxo0-Etio B-3(X1) 991
Cortolone-203 B-5(5% boric) (X4) 3712 |KIO, oxid. 11-oxo0-Etio B-3(X1) 3694
THF B-5(X5) 1815  |NaBiO, oxid. [11-OH-Etio B-3(X1) 1804
THE B-5(X3) 526 [NaBiQ, oxid. |11-oxo-Etio B-3(X1) 537
203-DHF B-5(5% boric) (X2) 2011 |KIO, oxid. 11-OH-AD B-3(X1) 2037
F B-5(X3) 986 |NaBiO,; oxid. |11-OH-AD B-3(X1) 962
E B-5(X1) 712 |NaBiO, oxid. |ll-ox0-AD B-3(X1) GBIJ

(1) For steroid abbreviations and nomenclature see footnote in
the text.
(2) For designation of chromatographic system, see Table 1 :

number in parenthes indicate the length of run, e. g.. (x3)=3 times
single length run.

*

Carrier not available for determination of specific activity.
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Table 3. Radioactivity of free and conjugated steroid fractions

in dog plasma and liver"

Conjugates @)
@ €
Free Glucuronide Sulfate
30.2 60.6 9.2
Plasma 20.8 71.3 7.9
: 56.1 42.1 1.8
Liver 49.2 46.2 4.6

(1) Results are expressed as per cent of total radioactivity in

plasma or liver.
(2) Radioactivity recovered by ethyl acetate extraction.

(3) Radioactivity after separation of conjugates by means of high

voltage electrophoresis.

Table 4. Free and glucuronide conjugated metabolites of corti-

sol-1,2-'H in dog plasma and liver®”

Plasma Liver
Steroids @

Free Glucuronide| Free Glucuronide

X, 1.5 1.8 8.6| 4.3 1.7| 1.2]11.3| 7.2

‘ X, ¥ 7.8112.8 1 13.6| 7.8|10.1| 9.3|18.0|10.4
| 63-OH-208-DHF 3.0[10.6 | 3.0| 1.5| 6.5| 5.5| 4.8 1.3
] 63-OH-203-DHE 1.3/ 2.0| 1.5| 0.6| 1.2] 1.5 1.8| 1.0
| 6p-OH-F () © 1.0/ 26| —| — 1.0 1.1] 0.5/ 0.5
a-cortol 2.2 1.6|11.6|11.7| 2.9{ 2.3 2.9| 3.5
B-cortol” 16.0 | 13.9 | 37.5(50.6 | 14.2 | 19.4 | 19.4 | 34.9
a-cortolone 8.5 4.6 0.9} 1.6- 8.8| 6.214.1] 1.0
S-cortolone @ 25.4|23.315.0 8.5(22.5|31.5|18.6|17.8
20¢-DHF (?) ©® 1.4/ 10/ —| —|1.0{ 05 —| —
203-DHF 9.1 49| —1| —| 40| 25| =] 0.2
203-DHE (?) ® 42 20 —| —| 20| 15| —| -
THF 6.5 6.7 3.1 3.9 4.9| 2.3| 5.9|15.4
THE —| =121 25 —| —]1.0] 25
Fk 3.8 2220 —| —1] 6.2 25| —| 1.5
Ex 2.3 1.9 - -1 39|16 —] 1.0
C,, Steroids ® 6.0 6.0 3.1 7.0/ 9.1{11.1] 1.7| 1.8
X, -l 21 = = = - -1 -

(1) Results are expressed as per cent of radioactivity recovered

in free and glucuronide fractions.

(2) For steroid abbreviations and nomenclature see footnote in

the text.

(3) Xi X Xs (?) : unidentified metabolites.

(4) Separation of 5a- and 5B-epimers was not carried out.
(5) No further separation was not carried out.
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ENEQLEM . Fh C-19 steroid XM T6.0
%, FT9.1, 11.1%A000t:. LErLZO5HEE
BiTblb-t:. HicBKDH 513 chromato-
gram k. 68-hydroxycortisol & b Bt DBV R
BWEMmMSMBET13.6, 27.2%. FT19.5. 17.5% ¢ K
BraohicleThs., zotho 224k 65-hy-
droxycortisol ¥ & ¥ 68-hydroxycortisone X v
FARLERIC &Y 68-hydroxy-208-dihydro-
cortisol # & U 68-hydroxy-208-dihydrocorti-
sone,RIEE M BELBUEDE PORKRICET
B30I OVWTRESENLEBESRAETS - 1o
LHLZ0BEHE (system Y cBWVWT Rf 0.15,
66-hydroxy-208-dihydrocortisol & Rf 0.33. 6
B-hydroxycotisol {& Rf 0.56) K0 ATHES A
BbBrrshicg, #14bb 68-hydroxycortol X
i3 68-hydroxycortolone TR WhtHFEI A
5. '

—H s oryglasicsB\WTbcortol, cortol-
one HNEBLNRBMEY TH D tetrahydrocotisol,
tetrahydrocortisone (3/bE L » R &0 A ¥#
BRI ERTH S, RN TRHEINIARERTO
R#EEY (208-dihydrocortisol, cortisol, corti-
sone) @77 o YIEATE, MBI RS
N, FeBLTHB b TLCREIhAEDALTEH-
t-. X 6B-hydroxy-20-dihydro R4 EEYy & i 35
T26.7, 14.2%, B¥T35.9, 19.9%cEL L. MmEFL
FFOHBTIE a- LU B-cortol MHF & b & M3F
REBOLAKRERZRIR P,

BERLE Sy o v BRIBARITR, BT
Mk, Fé b ABRERBTRBENHN /I Vs 0 v B
WEARIcELAEA SNV &, M3FIcB W T cor-
tol A S s o vBASRKEVWIENHEOM OME
BTHo 1z, )

HmMaAR BN, TNTO
pool LTHRIHLTHRARFEENTEL L~ 1B,
paper chromatography T O 2 #ERERL 72 O A3
%5 T& 5. 20-dihydrocortisol #517.5% & L&
ZLRONEDA, EMBBIU SV 0 Y BIAAR
LRERBD o1

ChEBEHTIE, MTPLF, FHALEAREN
LY, @i ORBMEWTIE cortol, cortolone, 20-
dihydrocortisol 7 & glycerol Blfli#i%=H 4 3
HMEm L {, tetrahydrocortisol, tetrahydro-
cortisone i & tetrahydro RI{RMEEY H Ho 8 i />
BTH-7cT L, BXY 68-hydroxy-205-dihydro-
cortisol, 68-hydroxy-208-dihydrocortisone, 68

sample #%

Table 5. Sulfate conjugated metabolites of
cortisol-1, 2-*H®

Steroids @ % CPM
X 6.6
65-OH-204-DHF 8.4
65-OH-204-DHE 3.4
cortols 19.4
cortolones 22.8
THF s
THE 1.3
20-DHF 17.5
20p-DHE 2.0
cortisol 1.9
cortisone 1.8
C,, steroids 9.8

(1) Sulfate fractions from 2 plasma and 2

liver specimens were pooled and analyzed.
Results are expressed as per cent of total

sulfate radioactivity.

(2) For steroids abbreviations and nomen-

clature see footnote in the text.

~hydroxycotol(one) % EREDEH VR BE 2
CRoNE I ENEHMTH- 1.

E %

cortisol ® metabolic pathway c>2WTiz4
£ Tb in vivo, in vitro T2O2VWTEHOHWEH &
520, MmiE, BBDORBEMOLI<I P s %
SMICLEbDRARENMDTTH B, 121 LEH
%It tracer MOMEHE cortisol EH#EI504 & W
S—EETITOATED, VhIRBO—EERY
DT, ERBEMOLER, Bt OB Z Iz
TRXJNOERBHLETH A5 .

ARolfdfEd cortisol RBEMD > b EMR1330%
DUTFTHy, HARRT%LLEE 5D Z0KEHIE 7
Voo vBasTH-72. Kornel 5% i3 b b st
# cortisol 5L, FL < 1505 i< (46 8 R 45
%, Sy o BREAARIA2%, HBRIAATI8 %, KA
DIABLS B%EHELTVADN, ThEHETHIZR
e bl L TRARERRIC IV o v BRIGABES
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ERTHILELEZ OIS, HEIEAR cortisol R
EMOL AP TOEEIR Mivabo 5¥ 1ok b M1
THESNEY, AFEICBVT, Rofidicswe
bESEILB 2B T A EMNHEOLEL 12

—FFicBVWTmiFic kL TESERMELEL 1y o
YEHEABLVHERI—-REACEDLDN S, fEkE +
2EDTEBOFICHB VT cortisol KRBtEMD
NVya BAASRELLTHFEBVWTAROETS
RObDERBELLT C-3 iV TiTbh3a sdh
T&l, REHDVTHEESD in vitro O EBE
B » Gold® oFfEHAICE T 3Rt cortisol
RBEGOFREL S ZDIENBESYSNTWS.
> TAREOKERI—BFTERE I Vvro v B
HATRBEYIBD T AP icMdic#Elan 3
HTHAHIEEIONSG, XYRO T LMo M

b B & OFFIc BV T 208-dihydrocortisol # cor-

tisol, cortisone W EABRERBTD & D IFZ—B I HF
T, XfhizFAic bAEESh B, & o MR
ELTEL, V7o BHEARIBEEALRYLK
[

4 ORBEHMOZFTHEEB I W Z 0, M, F

DR, fAARWThEZBbHT cortol B&L U cor-

tolone DEEBABBLIY C-20 ol B BT %
ZbONBRACORAEEDEILTHS. Mt
BV THESR cortol, cortolone BWEVWHBTHET
B3ILELSFTHIONTVWEDL-KLILET, 20EE
ZDABOBILEINLLODDEL Eb—BirED &
tMbicshsb0EEL oS, LLLROS
Y TRABETTRET XTIV o VEAA %S
THitshTtVws0T, —HMlidhic i < h S RBE
VEBRKNICIFCERNSW /vy o Y RRIAS: S
H5b0DLEALGNS.

T oBEL VRS LEMER, sVvs o B
B, BBAAVWThOLETSH cortol, cortolone,
20-dihydrocortisol, 20-dihydrocortisone 7 &
C-20 froBmE nic glycerol type Db M % h
Zhicxtihd 3 a-ketol type ofiS§ORBEY
(tetrahydrocortisol,tetrahydrocortisone, corti-
sol B & U cortisone) L DLW bz, D
TERRIEBVTE C-20 OBLHED THERICIHT
DUTVWBILEERET S, BERORIKDWLTD
Gold D& T& cortol, cortolone 87 L 7 o
YRS D60% % 5%, tetrahydro B i340% T&
b, SEIOME, FicsB sEE—HT 3. C-20
DELIZEES OREMZLD in vitro DERT b
Horicshi TECRFUAOHBT OERICITD A

H

5DT in vivo TRoNI: I ORI C-20 0&x
DEAY, FAGEVWETIARENTH 30 1> E5H%ORE
ET3. ThicKLTE b ORD cortisol RHE
WO T2 Fukushima 5% Romanoff 59 i
tetrahydrocortisol, tetrahydrocortisone %45
% . cortol, cortolone #25%Toh -1 LTHED,
EMERTRBR-EERERLTVS. LELEE
Wortmann 5% 3t r OB FEROBEMR & » ik &
# cortisol #FEAL, FF#RIND ORBMEY = i
LTwah, chicks &ERER T cortisol, cor-
tisone & 9 Z® 20-dihydro A, Xi@AB Tk
tetrahydrocortisol, tetrahydrocortisone & o
cortol, cortolone DABBVEVWHIHERT, T h
BRERo e PRORBEVOBREFE L LETH
3. Z0HARAETSH b, BB WO MK D7
OEAGEALSNSH, X Wortmann D B & & §F
OBRFEMABTVE VNS ETORBETHY, H50
i3k FFD C-20 hydroxy steroid dehydrogen-
ase |3 cortisol XL T® affinity 238WVA5 ca-
pacity R/h& < B/ICE glycerol BIRBEY O
KRR bOBOL LN,

AP TR X 68-hydroxycortisol & b & ©
BOWKRBEME, B, v oo rBias, HkES
ORAEICEFNEFEYEBRH L., 20HT 668-hy-
droxy-208-dihydrocortisol # & ¥ 68-hydroxy-
208-dihydrocortisone ic>2W T I hE2REL .. [FH
BORBIEY I T TIcEE M cortisol 2 RDFF,
EI® & incubation ¥23 &iIckVAEREIE L TWL
3% @By THBHEOE cortisol RBMEMELT 6
B-hydroxycortisol #519544F Burstein 5°¢ i &
STELEY FBLUEEE FRBILORUHTRE
Ehitch, ZORFERRET. FRERY, EKY,
Cushing EBEHBEZERY » oH>WTIEBR s L.
& 51c19644F Lambert' 13 68-hydroxycortisol &
hasimitoEWRMEW L L T6B8-hydroxycor-
tisol # £ U 68-hydroxycortisone @ 208 (& &
Ua)-dihydro BIBMEEM 2 ¥ KL b Y BERIE L ,
O THRERY, Cushing EREBERY »5 68
HENTEL, ThsORBEYIIED TKEENE
L, - TRRS- T ORPICHME L THEET S L
ZEiohT&l, L LAWETIR 68-hydroxy-20
B-dihydrocortisol & ¥ 68-hydroxy-208-dihy-
drocortisone R\VWIFh bHFHMDAL T, 7V 2
o vBEeR, HBRAEARLE Lclihicb TR
hTBVBHCEELMRLEL NS, Thofk
MEMOHEREICOVWT Dixon 5% 13ikgH: 68-
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hydroxycortisol ¥ & ¢f 208-dihydrocortisol %
EreBELTEBOOERLD 68-hydroxy-208-
dihydrocortisol (3 68-hydroxycortisol ® C-

20 D|ITB LY 208-dihydrocortisol ® 65-hy-

droxylation ® 2 >DDRBEKDOH L AR L.
LHLE MiTBWTIE 68-hydroxycortisol 38 2
DS ThH O 68-hydroxy-20-dihydro RILHEE
BInkpBHIDVORRL, RcBVWTIR 66-
hydroxycortisol iZ#&#Z DM, T ch o K B EW
DBV TH, GoldD RIRDIRBEY D 5347 1
BUTHREAERHLET, 68-hydroxy-20-di -
hydro RIBEHICZVIE» 5B T, &L 520-di-
hidrocortisol ® 68-hydroxylation 3 & &
TlREWhEEZONSE, KEZE—HERKINE: 68-
hydroxycortisol 28 T3 AP H»ic 208-hydrox-
vlation 22 20t b2 BEERTE . 5% C
DREBRLTWFETH 5.

COREEBEDOEY cortisol RBEMDOLEEIE
BOVWTRASBEL H->TW R L, GEXR 68-hy-
droxycortisol okt b3 R HER % &, estro-
gen MELLEABRET, SV o YEBEAADETDS
BPAY 2, VOBV o Y BEILA D 1
LAERVEYORD 2BV EH, S, cortisol o

FERBMEB THIABEBLE ChH ALV S

BESEESI N HAORBNLEREZEZ AT
fo. LALIDEARSDVWTREHRLH VY, AHFE T
bARTITEL, ThoRBEMZRARE L THEY
BEELBLILLS, AbRAOOEBYERSS
AL EETE L.

BBIhSBHOE W cortisol REBEMO D T,
BOEBEOSVWLDICHOWTIE chromatography
TH DU peak S LTHBEL T WA A3, jHE#e
EBBOLEBREERSVWTRREGRATTH 2. Lh
L paper chromatography OB PLERAD KR
N o®ES < 68-hydroxycortol F7: 68-hy-
droxycortolone TREWhHLHEELTVS. WTFh
KHLEEHEORVWVRBENTH 205, ABHET
&hf: 6B-hydroxy E steroid i->WTHEE
Danillescu-Goldinberg &* b4t cortisol & 6
B-hydroxycortisol %5 L7IHERREY 68-
hydroxy-tetrahydrocortisol &¢EXo5h2MHE %
RHULTBoRESZOAEHE LGB ZLEL 5N B,

PIERICBIT B cortisol RMOBHEESL 2 L5EKR

EPEoLTHESNTE L bOLAR BIICRRE

STHED, RIEBWVTIEE MicHEELT C-20 18
Jt. C-6 1D hydroxylation BERTH Y, % /-

SN0/ BALSBIELERTHIEBbLNS . Mc-
Cormick 5% @ RicHUH#E: cortisol % constant
infusion L, FERBS LUL4D Metabolic
clearance rate #FHELLLER L KBV THE
INEODEDKEVWILEBDTVEHY, cozt
BEHEOREE KT 5. HEIIORLEREDR
WD 12U T, RicBWTIWd cortisol binding
globulin BEEMXEWVWI LV EZ2HTFTVEN BL T
ZBNLEGTHRETEILTLECRIAE2ETZ.
FTHCELIOKLBEEZOEALAIR, X% Human

Endocrinology ®® #A @& L THEAT 2BES
ZERITREMETHHLEERS.

# =

cortisol-1, 2-°H ZRic#iE L 1505 % o M,
FicBd 2888, /v7 o BiEAR, Hkfash
RMEEY = K& paper chromatography 8L U5
EREESkENIc THELREELITV, ROEREE
1o

1. M3 TesERs0.2, 20.8%, 7V o &
A%60.6, 71.3%. WBRIAS19.2, T.9%TH » /2.
T BmRS6.1, 49.2%., /v o o BSR4,
1, 46.2%. WM& R1.8, 4.6%ThH o, M¥Fick
LBEMRI D 5D ZEEBEBVONBEENTS - /2.

2. BroRMEMES L LM, FTIEEOBK
WRENMER b7, o ERY, 7V o0 v B
ABoWTFNIEBWVLTSH cortol, cortolone HE K
D%% DI,

3. ZhitkL tetrahydrocortisol,
drocortisone 3 HBHI D, - 12,

4. ABERSTORBEY I EENE L UHME S
BiBRHUI NS, WFhitBWwTd C-20 &
st® (20B-dihydrocortisol, 208-dihydrocorti-
sone) & C-20-keto & (cortisol, cortisone) &
§7’» >t

5. CNODHERIRITBY BIERNI C-20 (18
THEOEAEERTSDEEZLNS.

6. BRR, sy o vBASH, RERASHOV
FhicBVWTOREDFVRBEM BRI D% % &
B, #0ho 2212 68-hydroxy-208-dihydro-
cortisol B XU 68-hydroxy-208-dihydrocorti-
sone LEEaht. & bBHEOFTGVRBEM IR FEE
THEN, RO ENOoDABETRIEELONS.

7. COWoDERIERE bTHIS N cortisol
ORBEBHICIADR-TED, EEERMENS 2
tEZIONB.

tetrahy-
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Abstract

This study was ccrried out to obtain a total spectrum of cortisol metabolites
in the dog. Two and a half hours after i.v. administration of a tracer dose of
cortisol-1,2-'H to two dogs, the blood was withdrawn and the liver was removed.
The plasma and liver homogenates were deproteinized and free metabolites were
extracted with ethyl acetate. The conjugated metabolites were extracted with Am-
berlite XAD-2 column chromatography and separated into glucuronide and sulfate
conjugates by means of high voltage electrophoresis. Glucuronide conjugates were
hydrolyzed by B-glucuronidase and sulfate conjugates were cleaved by solvolysis.
The free metabolites and the steroid liberated from conjugates  were subjected to
several consecutive paper chromatographies to separate them into individual steroids
and identified by reverse isotope dilution techniques.

The results showed that free metabolites constituted 20 to 30 % of total plasma
radioactivity, glucuronide conjugates 60 to 70 % and sulfate conjugates 8 to 9 %.
while in the liver free metabolites constituted 50 to 60 % of total radioactivity,
glucuronide conjugates 40 to 50 % and sulfate conjugates 2 to 5 %. Ring A reduced
steroids with glycerol side chain such as cortols and cortolones were the most
abundant metabolites in all fractions (50 to 70 % radioactivity). All fractions
contained substantial amount (20 to 40 %) of 68-hydroxy-20-reduced metabolites
such as 6A-hydroxy-203-dihydrocortisol,  64-hydroxy-208-dihydrocortisone and
probably 6-hydroxylated derivatives of cortol(one)s. Thtrahydrocortisol and tetra-
hydrocortisone represented only 5 % in plasma and 10 % in the liver. Compared
with the results on cortisol metabolites in the human obtained by other researchers
the results seemed to indicate that reduction at C-20 ketone and hydroxylation at
C-6 occurred more actively in the dog than in the human.




