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The simultaneous microanalysis of steroids was examined using a com-
bined method of isotope dilution technique and selected ion monitoring.
The method was usefully applied to the steroid analysis on human pros-
tate tissue with hypertrophy.
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Table I. Recovery rate(%) of eight steroid substances by various extraction methods

Methods N DHEA DHT+A4 T P5 P4 170H-P5 170H-P4
Solvent Extractions

Ethyl ether @ 79.93  90.51 8596 84.73 093.29 84.62  87.99

Ethyl acetate @ 86.06  90.57 8656 87.79 92.81 84.74  94.06

Dichloromethane ® 90.85 9567 9492 94.22 O7.96 83.75  94.47

Hexane @ 89.30 9852  80.15 84.51 113.79 —*  72.74

Benzene @ 94.98  98.64  96.49 97.27 100.60 86.85  95.95
Extrelut

Ethyl ether @ 99.11  102.32  98.18 94.87 101.68 101.74  105.26

Ethyl acetate @ 79.26  96.06 8172 78.74 94.36 72.46  96.09

Dichloromethane @ §2.61 8154 8023 54.63 75.54 68.8  88.93

Hexane ®) 94.76 9490 9734 76.55 111.03 —  72.20

Benzene ® 97.99 9464 10024 78.41 O7.24 78.16  98.92
SepPak C18

Acetonitrile @ 86.73 9290  97.58 86.04 86.21 72.08  88.93

Methanol @ 86.06  90.19  93.46 85.82 86.00 75.68  89.88

Ethyl acetate/Methanol ) §7.63 9.5  94.07 88.33 94.72 70.8  92.31

Dichloromethane @ 84.06 8748 9176 87.13 OL6l 76.5  88.12
Amberlite XAD-2

Methanol @ 69.12 6979  84.02 79.61 69.66 69.23  64.51

Methyl acetate/

Methanol (1:1)  (3) 68.56 7050  91.53 8190 72.06 55.83  62.35

Andersson’s Method** ®) 88.85 0413  87.65 8L.57 97.9 876  89.61

* Not detected **Reference No. 11
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Fig. 1 Elution pattern of steroids through Lipidex 5000.
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Table II. Synthetic conditions and isotope ratio of deuterium-labelled steroids

Conditions Recrysta— a)

Deuterium-labelled steroid Deuterium Temperature Time ysta~ Isotope ratio
Hization 0

source (°C) (h) (%)

4-Androstene-3,17-dione-d; CH;0%H /?HC1 65 48 acetone 0.80
Dehydroepiandrosterone-d, CH;0%H/2HCl 65 24 acetone 4,20
Testosterone-ds CH;02H/?HCI 65 48 acetone 0.21
5a-Dihydrotestosterone-d, CH;0%H/?HC1 80 24 acetone 0.30
Pregnenolone-d, CH;0%2H/NaO*H 65 24 acetone 1.40
Progesterone-dg CH;0?H /?HC1 80 48 acetone 0.10
17a-Hydroxypregnenolone-ds CH;02H/NaO2H 65 24 methanol 2.10
17a-Hydroxyprogesterone-dg CH;02H /2HCl 65 48 methanol 0.20

a) Ratio of unlabelled molecules vs labelled molecules with isotope species required
for quantitative measurement by SIM.
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Fig. 3 Calibration curves.
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Table III. GC/MS behaviors of MO/TMS-derivatized steroids

Molecular ion Selected ion
Steroid of derivative(M/Z) for SIM(M/Z) Retention time
Unlabelled Labelled Unlabelled Labelled (min)

A4 344 351 345.2 352.2 3.17
DHEA 389 392 300.2 302.2 2.83
T 389 394 390.2 39%.2 3.17
DHT 391 395 392.2 396.2 3.00
P5 417 421 328.2 332.2 4.17
P4 372 380 373.2 381.2 4.58
170H-P5 505 508 416.2 419.2 4.67
170H-P4 460 468 461.2 469.2 4,83

Operating conditons: Column, large-bore chemically bonded capillary CBP-1(12 mx 0.53
mm ID); Carrier, He 1.0kg/cm?; Oven temperature, programmed increase from 210°C
to 260°C at 8°C/min after direct mode injection ; Ionizing mode, chemical ionization using
isobutane as reagent gas.

Table IV. Accuracy and precision of steroid determinations

et PEL n Reewu et

A4 90 4 98.80 4.165 1.0
18 4 19.09 2.888

DHEA 90 4 86.71 0.619 3.0
18 4 18.25 1.844

T 90 4 82.73 3.866 3.0
18 4 15.78 0.530

DHT 90 4 86.93 0.619 6.0
18 4 20.04 5.048

P5 90 4 91.45 3.650 3.0
18 4 24.34 2.817

P4 90 4 87.24 0.750 1.0
18 4 23.05 1.027

170H-P5 90 4 95.26 4.280 3.0
18 4 24.87 5.846

170H-P4 90 4 100.70 2.293 6.0
18 4 22.27 5.654

ng O CHIBIHRE 0.996 M EDOEBEGE R L, 7o, EERLV 18ng & 90ng
m B B ERE UESEx Table IV 0 X 5 Th ot TXTH JEME, LS. (100ng) ©
SR Lo ey 75 v 7 & LTERNWWTR LK, DHT i, GC ATER S D
Saba Y (5TFE390) DEKRE — 27D, KEE TON CHELZIT I, Fig. 4
3, K& AT e A FERKS IO LS. #%hFh 120ng 00 100ng #Hm L7z o
GC/MS/SIM 7w =+ 275 5 Thho
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Fig. 4 SIM Chromatograms of MO/TMS derivatives of steroids
and their internal standards.
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Fig. 2(A) Mass spectra of HO/DMES derivatives of steroids.
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Fig. 2(B) Mass spectra of EO/DMES derivatives of steroids.



