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The analysis of adrenal and testicular steroids was preliminarily investigated
using a high performance liquid chromatography (HPLC). This system was
LC-5A type (Shimazu) and equipped with a UV detector and cosmosil packed
column 5Cg.

The best condition for the separation of mixed steroids was investigated. Five
steroids (progesterone, deoxycorticosterone, corticosterone, cortisol, testosterone)
were sharply separated and obtained a linear calibration curve. Separations of
similar retention time steroids were difficult. Mean percentage recovery was
93.0%. Sensitivity of the steroid determination was ng order at this chromato-
graphic system.

HPLC was a useful tool for separation, identification, and quantitation of steroids
that extracted from homogenized tissue of adrenal gland and testicular tissue in
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human and isolated adrenal cells of rat, too.
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1) EEEZT e A FRIORE
SE I EEE R 7 v 1 FiX, progesterone,
deoxycorticosterone, corticosterone, 17a-
hydroxyprogesterone,
11-deoxycortisol, cor-
tisol, cortisone, testo-
sterone @ 8 FEE T T
fud Shigma # X h A
FlLi. ChbEERT

Decépitation

2) HPLC

HPLC o #fE 1z LC-5A (Shimazu) ©, »
5 A% cosmosil packed column 5C;q (PR
4.6mm, £X150mm), » 7 »#EpPERE 30°C
TH\ 1. detector &+ LT UV JEE, +
FHE240nm 2{HH L. BE)HEIX methanol/
AREK (80:20,/V/V) %, FHEL.0
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=M fayE ¢ radical nephrectomy MRpiZ £
Lic BIBMRGD —5% By, MY, BT
# (BRANSON SONIFIER®) %% 8 ~10f5& D
dichrolomethane © A5 v 4 Fa #H L,

Table 1. Procedure for the preparation of the cells
isolated from the rat adrenals.

Remove & collect of adrenals in ice-cold saline

Separate into capsular and decapsular portions

v A F T ¥ ethanol
CRIYEAtSE) s fg L,

10ng/ml w 3H% L7, 38
¥t gij Bz 1z dichro-
iomethane, HPLC ® &)

!
Digestion by 0.25% trypsin solution (KRBGA) at 37°C
under 95% O, and 5% CO,

Centrifuge (100xg, 20 min, 4°C)

— repeat 2 times

Resuspended cells in KRBGA with trypsin inhibitor—

|
#H1ci methanol, 7K%Y ACTH add

K FEErse<b2r357
A, AEHE) FHV.

Incubation

Cell +counl:

(M. Matsuki,>> 1984)
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Fig. 1. Separation of the five standard steroids

by HPLC.
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0.1mol/l NaOH 1ml % X o¥ 8K 1ml ©
2 Bl Jitpgk, ERIATm—AV T XD
B, 200 ul © methanol = HFMEL 5
10 pl % HPLC I FKIE L 7=,

FERMERT, i iEREOP A AL =
vEEREE LT LCEEAREY, BIELE
BogfFoot HPLC wftLic.

4) 7o b BB R EIFTER O FR

AR DY OFEIC#E L THT - 7 (Table 1),
BB SCIRE - MR B B X b SyEEL, 37°C
EREANTI5% 0., 5% CO, DREH AT
12.0.25% trypsin #{E ¥ 7 KRBGA(Krebs-
Ringer bicarbonate buffer + 0.2% glucose
+0.5% BSA) - digestion L Db, &
7 (100x g, 20 min, 4°C), ¥E¥ L EIE A
EiEgE Y B, hXb 1x10° EoMfgy
HE, 1~2fsEoD ethanol T#i, =R
HATm—A4v I CHERMKEL, 2004
o methanol CFHFHHE, 5H
10pl 2 HPLC @A LT,

3,655

& R

1) 4y#Eee - LM

cortisol (F), corticosterone
(B), deoxycorticosterone (D-
0C), testosterone (T), pro-
gesterone (P,) o5 D E#E
A5 m 4 FiEW 25 ul % HPLC
CFEELI L ED A2 —-VX
D, BALIKSEDAT A F
(BRI S EENNFIRETH D, B
FreEEEAE BN, SEIOHE
AEEETHZAT v A FO peak—
height i, EREHT EE —E
wwichte (Fig. 1),

2 BB @

EE#E testosterone » rTh %
+50ng, 100 ng, 150 ng, HPLC
W FEHE L7 4 HE ot — v,

£TOP

Fig. 2. Testosterone injected to the HPLC in concentrations BABCHS Lk UV &K

of 5pul (50ng), 10zl (100ng) and 15kl (150 ng).

R %5 h (Fig. 2), FRC
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cortisol (F), corticosterone (B), pro-
gesterone (P,) A5 v A1 FIEWK 50,
100, 150 ng % FEIEL UV BHE » R

#y b THE, HEO BRGNS EOR g
7= (Fig. 3). © 5
g

3) #HEeRE] (retention time) © o
4Bl f 7o fR8E A7 » A | proges- ?;ﬁ
terone, deoxycorticosterone, corticos- Q'é

terone, 17a-hydroxyprogesterone,
11-deoxycortisol, cortisol, cortisone,
testosterone, Zh £ 50, 100, 150 ng
% 5 [E4> HPLC iwiFE AL, & 15 @I
WD SEIfiEC retention time &R L
7= (Table 2). peak-height ¥ CoRERRIT
cortisone M 2.084r (244 8) »mHkER
it progesterone o 5.31% (54> 18%6)
LIREICERE R T ABERTRE T D o 1o,

4 [\ R X

£FEAT w4 FD retention time FHY4ZD
¥y ) 7 —RESWL, HEE, BEHEBRC
B L HPLC w3, HTEARMEL OEE
H L7 (Table 3). detector %+ V7 —¥%
PEHIRI S cE S, RS AR S h
% peak-height F X ZEF DT £ U %2,
% DREZED MIEL BH T H -7, [EURET
86.0~97.3%, ¥#H593.0%, CVi%0.9~2.5
%, FHLT%TH-7e.

(13% $3%5 1987)
(%) B
100 P4T
50F
3 10 15 (ul)

F, T, Py).

Fig. 3. Calibration curves of the four steroids (B,

Table 2. Retention times of the eight

steroids.

Corticoids Retention time (min)
Progesterone 5.3140.01
17-OH-Prog. 3.50+0.01
Testosterone 3.65+0.02
DOC 3.204+0.01
B 2.64+0.01
S 2.6140.01
F 2.24+0.01
E 2.08+0.01

DOC: 11-Deoxycorticosterone
B: Corticosterone S: 11-Deoxycortisol

F: Cortisol

E: Cortisone

Table 3. Recovery studies of the eight steroids.

Steroids Expected Dose | Recovery Dose| % Recovery SD ()%
(ug/ml) (pg/mb) % (pg/ml) %)

Progesterone 10.0 8.60 86.0 0.5 0.9
17-OH-Prog. 10.0 9.07 90.7 1.2 1.0
Testosterone 10.0 9.73 97.3 1.5 1.9
DOC 10.0 9.51 95.1 1.7 1.4
B 10.0 9.38 93.8 2.3 2.5
S 10.0 9.19 91.9 1.9 2.2
F 10.0 9.37 93.7 1.4 1.6
E 10.0 9.52 95.2 0.5 1.7
Mean 10.0 9.30 93.0 1.4 1.7

DOC: Deoxycorticosterone B: Corticosterone S: 11-Deoxycortisol F: Cortisol

E: Cortisone




START

L

<

TR

B\

. Cortisol

. Corticosterone

DoC
17-0H-Progesterone
. Progesterone

[o)]
o AW -
-

. Unknown

TopP
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5 HE»HLDOATFrA FHE
(1) e tEIBEBHRAT AL FO
S BT

=i fayE © radical nephrectomy
HATHE SRR L - BB D —8 %,
dichrolomethane ¢ A5 = A F #iH
#% HPLC 2t L7z, B iz cor-
ticosteroids Mt & — v & HZ B LEA
BB Zbhs 22 0 UV RN & —
7RI L HLDT, ThEhd
corticosteroids (%, A7 rA F iR
NIEEEL LT HRMMLC OB [k
DA T\, SEE s — v, peak
retention time ® —Fic kL h FEX
i (Fig. 4).
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Fig. 6. Separation of the steroids

in isolated adrenal cells of rat
by HPLC.
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A4 Fxii L HPLC gL, BHEAT = A
KD Sz~ v b L (Fig. 5), REE
#TEE I i testosterone Ujﬂ:gyﬁ@ﬂ%
FEY —7238bh, SHOBFNEEL.

(3) 7y FEIEMRBEERPAT S FO
DBz — v '
7 v FEIEMFER (1x10°E) o 27
vA F#& 1~ 2%F8® ethanol -CHH, ZMHEEHE
methanol I HEM 1L HPLC £ 7-. con-
trol o BIBMRFER Tk +o7k ©— 271k
Bohigch ot s, ACTH (1.11x107°M)
2RHIAR C X% 5 » EIBMAEER Tk
cortisol, corticosterone DFEEH FIRET H -
7= (Fig. 6).

Z #

HPLC 1330k ORI ALEE 2 BRI i B &, Las
LRI HEL B 7~ b5 4L 1L
TIALIGAINTE Y, HBERE « [EIE « FE
e BFNIED FTRRD A7 r= 27T
T4=RIFAIRRL ST 4~ LT
NTHB LD BERDHSH. PP Lo LERICIX
detector & LT UV photometer % {FifH 3%
e, REHPCRETAOAT 1 K2, H
BWCIIREYOTFEHFC L ) BEERLELY,
retention time WwHEF D Fha £ U5 BBtk
BH5.P SE EERRNSDOAT v A Vi
1% Weisman, Y. 5, Saito, Z. 5,% EHAH?
DFFECHE LT TV, BRI BE U DR Fl]
B o RHMHEDOBALY TEHEH TS 7o
o B LS, retention time EF D
REXELKL. L2LXZOBEXBSHTH-
7o,

HPLC o [RAREE 13 5~10ng & Sh T\ %
25,0 EEL RO IR A . HESY
X, DEEL XS ST AMEOBEICIEL TF +
V7 —D R H T ARRE WKL, ¥
detector @ ARG & B R L bOTRKRE
204pg LERES Bbhick BRTW5, L
M L7ens HPLC ofRFRELTO #EgA 5
rA FEELY JETS X, Bk L2y

&k (BB13%  #$3%5 198D

CPBA ® RIA OJGHALE L Bbh b, 20
& E LIRS Y, HPLC ieftL,
HERELTO BERS Y /BT 5 o & THR
HOE RIA LB 2L A vbh T
5,90 i RIA L HPLC JIEEOMICILR
B E R T EbWEIh TS,

HPLC o //ygem ED e dicid @i » 5 A
L+ V7 RO EET,'” SRIOEBRT
{, retention time OFLLI2ATF v A FD4
Y, WERTSLREATUREYETS LR
bhdc. ERLICEBED AT v A Fius {DOh
& ATERR DT B\ T HHESW L, Sep-
pak Cl8-cartridge iz & 5 HPLC ¥l D aijaL
P& HEIEL T\ 5. Sep-pak Cl8-cartridge
TRAGO L EBLLREDBE LRI <
T ARTAEE L LCERAT, by v~
=3 Boh5ELT05.

HPLC & X % EXRE, 3@k 78.0% 12~
100.2 %' offir HEIRT W5, SEOR
Bix HPLC @I L Th 5 BT % ¥ coM
IXEIX 93.0 T HROBED PO L#EHh A
Moo,

EEFEROME LS LT, v EIF - BEAR
RECF— b, 7o +EIBEEIGC X 5 EM
MBS Tt 205 b BIBMRGE 12,
B OBGEELBREL S B &, in vivo TOD
fEx DRFEZED B & Bl R TOKG 2 T HE
ftZ b, ERBNEBHIESTHDZ L, BH—

- eIREASBEOR S Z L, MR EERK

JEROMER LREDORWRAESR D Z 7 &
DFEEZ FELT WA, W19 gRxo s, +EIF
R IEIRRI R A 7 = 4 FRIE O B
i, ACTH AWK X b wr e viElhs Sl
L Ziz, cortisol, corticosterone d B v —
sMEBRAE. Chita v e~ ORI
M. 35\~ T HPLC CRIE TR s PG M
HETHHMBORRE HR L T 5.

HPLC n¥E 135 liC, MgERE BN
B RAKERD D, HAHT X5 TULRIA
L kb bhWERTIRES S, Lzl
BB LA LE B, vy — ST
&, 2 OFEME, BEIREL T Sh T3 F 58
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H5. ILTEHROWEERIELWERMED T
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1) HPLC W L 2HEIE « HEAT = A FOLH
FafTy, STy » — 7ol AET5
ZENTE, BHME - EUNELCRTH B
WRTH 7.
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B4

X

3) KEHRII BERLY X, HHRE XS~
10ng TH -7z )

4 HAERBOSITCR THER A RERS
B DD, FRIEHLOE - FE - EBEX1T
5 Te DI KM DR AZF W+ EET 5 LEN

- BB

5) HPLCIR L %EI& « B AT rA FOH
Wi, FoREYERT% 5 L CEE MR
BT TR HETE 5 RIRE & 157,

AREBRCEUENREE, @RMEAE Y & L)IEER
KREWRBE#HE HPEFRERCE#HOBERL
¥, ¥FEROEmCHIY, FIHEYEEEY
W W IIFER RN WSS IMAER
RS oL 9. X5 HPLC off e
B, BMEE 727 EE L )IIBER AR R E
AREEFTHERE, &IETFIEmRCE E# L
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