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Me-one stimulates corticotropin secretion through inhibition of the 
negative feedback mechanism by blocking the adrenal Up-hydroxylase, i.e. the 
conversion of Il-deoxycortisol ~XB cortiol. The single-dose version of the 
mefyrapone test, first introduced by &biz et aI. [I] forms a convenient sub- 
stitute for the time-consuming classical me&rapone test [2]_ In a study on a 
Iarge number of patients Spiger et al. [3] reported that the estimation of 
plasma Il-deoxycortisol after a single dose of me&rapone is sufficient for 
testing the integrity of the pituitzy-adrenal axis, In case of subnormal plasma 
Iliieoxycortisol levels these workers recommend the measurement of plasma 
cortisd levels to assure that the admiaistered dose of metyrapone effectively 
blocked the II@hydroxylase_ 

Plasma levels of corfisot and Il-deoxycortisol are usually determined by a 
compeGtive protein binding (CPB) [I, B-71 or a rdioimmuno~y (MA) 
method 13, 8-121. The specificity of these methods is limited by the presence 
Of cross-reacting material. Levels of interfering mate&l can increase after 
administration of metyrapone. High-performance liquid chromatography 
(HPLC) does not suffer from this disadvantage. It has been demonstrated that 
WI& is strltable for the determination of plasma coztisol [13-161. Recently 
a method has been reported for the defzzrmination of cortisol and Il-deoxy- 
cortisal by means of reversed-phase HPLC [17]. However the accuracy of this 
method is questionable because no internal standard is used for quantification. 
We describe a rapid quantitative assay of fl-deoxycortisol and cortis~l by 
means of HPLC on a silica gel colmnn. A simple extraction procedure and the 
possibility of immediati quantification make this method very useN in the 
single4ose metyrapone test. 
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Apparatus and mater&h 
A Varian liquid chrtiatograph Model 8566 Was used, equipped with a stop- 

flow injector, a LDC Model 1203 254~nm single-wavelength W detector and a 
250 X 3 mm SI-10 column (silica gel, particle size 10 pm, Chrompack, Middel- 
burg,.Tbe Netherlands)_ Samples were injected with a 25-~1 Hamilton syringe. 
All soh~ents were of analytical reagent grade, 

Standard stock solutions of 1 mg s*roid per ml ethanol were diluted to 
working solutions of 1 yg steroid per ml ethanol. 

Charcoal-stripped plasma was prepared by mixing 5 g charcoal with PO0 ml 
plasma pool for 1 h at room tempemture. Charcoal was #en removed by 
cen~gation. 

Adminisfmtion of metympone 
Twenty healthy subjects without evidence of pituitery-adrenal disease were 

studied by the single-dose metyrapone test. All subjects received approximately 
-30 mg of metyrapone per kg body weight at midnight. Blood samples were 
taken at 8 a.m. on two consecutive days, before and after me@rapone adminis- 
tration. Plasma was separated by centrifugation and stored at -20°C. 

Detenninatin of steroids 
1 I-Deoxycortisoi. To 0.6 ml plasma 0.05 ml 3 N sodium hydroxide solution 

and 100 ng prednisone as internal standard were added. Extraction was cerried 
out by mixing for 5 min witi 4 ml dichl_oromethane. After centrifugation the 
water phase was discarded and the exWt was washed once with 0.1 N hydro- 
chloric acid and once with water. After evaporation to dryness of 3 ml of the 
extract the residue was dissolved in 50 ~1 chloroform and 20 gl of this solution 
were injected onto the column. The eluent used in HPLC was chloroformis* 
octane-methanol-water (48.5 : 48.5 : 2.9 : 0.12, v/v). The flow-rate was 
65 ml/h. The ratio of peak heights of ll-deoxycortisol and prednisone was 
used as the basis for quantification. 

Cortisol. For Lthe determination of cortiol tile met&d as described for ll- 
deoxycortisol was modified by using prednisolone as internal standard and 
chloroform-isooctane-metbanol-water (71 : 25 : 3.75 : 0.25, v/v) as eluent. 

Estimation of the recouery 
The reccvery of lldeoxycortisol was estimated as follows: 100 ng 11; 

deoxycortiml wa.s added to 0.6 ml charcoal-stripped plasma. Samples were then 
analyzed as described, except that prednisone was added after the extraction 
procedure. Recovery was calculated by comparing the ratio of peak heights to 
the ratio of peak heights of a reference mixture of the same amounts of ll- 
deoxycortisol and pr&nisone. 

For the estimation of the recoveries of cortisol, prednisone.and prednisolone 
the same procedure was carried out on the understandhg that instead of pred- 
nisone, prednisdone, ll-deoxycortisol and cortisol respectiveXy were used. 
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REsuLTs 

Plasma concentrations of Il-deoxycortisol were determined in 20 subjects. 
The amount of ll-deoxycortiol in all plasma samples before administration 
of metyrapone was below the detection limit of 25 nmol/l. Mean values of 
Il-deoxycortisol in plasma after metyrapone were 290 nmol/l f 78 (S.D.), 
range 190-450 nmol/l. 

In addition, in pre- and postmetyrapone plasma samples of six unselected 
subjects cortkol was also measured_ Values of ll-deoxycortisol and cortisol of 
these samples are given in Table I. 

Chromatograms of plasma extracts before and after memapone are shown 
in Figs. 1 and 2. 

Sensitivity 
The minimal detectable amount for both cortiol and ll-deoxycortisol was 

4.5 pmol_ This amount corresponds to a concentration of 25 nmol/l when 0.6 
ml plasma is analyzed according to our method. 

Reproducibility 
The precision was estimated from duplicate assays, the relative standard 

deviation was 8_Q% for ll-deoxycortisol(n=20) and 4.6% for cortisol (n=12). 

Linearity 
To 0.6 ml of a charcoal-stripped plasma pool ll-deoxycortisol was added in 

amounts equivalent to 55-1100 nmol/l. A constant amount of 100 ng pred- 
nisone as internal standard was added to each sample, which was then pr* 
cessed as described. The same procedure was followed for cortisol with pre’dni- 
solone as internal standard. Concentrations and peak height ratios were linearly 
related over this whole range for ll-deoxycortisol as well as cortisol. 

Recovery 
Recoveries of cortisol, ll-deoxycortisol, prednisone and prednisolone were 

estimated as described. Results are shown in Table II. : 

TABLE 1: 
CONCENTRATIONS OF ll-DEOXYCORTISOL AND CORTiSOL IEJ PLASMA SAMPLES 
OF 6 NORMAL SUBJECTS BEFORE AND AFTER AD MWJSTRATION OF METY- 
RAPONE 

Subject ll-Deoxycortisol (nmol/l) Con%iol (nmol/l) 

Before metyrapone After metyrapone Before metyrapone After xnetyrapone 

1 < 25 410 285 45 
2 < 25 210 325 80 
3 < 25 200 420 215 
4 < 25 210 550 145 
5 < 25 270 325 150 
6 < 25 280 385 85 

mean 
+ S.D. < 25 265 2 72 380 c- 87 120 + 56 
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Fig- I. Cbromatagams of plasmtz exhcks before (A) and after (B) adnkiskation of 
metympone. S = 11-deoxywrtk01, PI = prednkme (internsl standard). C&mm S&10, eluent 
cbhroform-isoo Ctane-fie’~a.!ml-watez (48.5 : 48.5 : 2.9 : 0.12, V/V). FZOW-~~ 65 d/h; 
W detection 254 run, 0.008 a.u.f.s. 

Fig. 2. Chromatograms of plasma estracts before (A) and after (B) admini&ation of 
metyrapone. F = cortisol, P, = prednhotone (internal standard). Column ST-lo, eluent 
chkmoform-isooctane-methanol-water (71 : 25 : 3.75 : 0.25. v/vL Flow-rate 65 ml/h; UV 
detection 254 nm, 0.008 a.u.fs. 

RECOVERIES OF 100 ng STEROIDS ADDED TO CHARCOALXFRWPED 
PRIOR TO EXTRAmON 

PIA3M.A 

Steroid Recoversr (%) K 

coeat 95.2 f 0.8 4 
1 I-Deoxycortkol 97.6 * 0.7 
Rechisone 100.7 * 1.9 4” 
Prednkolone 96.2 5 1.2 4 

Concenfzations of ll-deoxycortisol in placzna h&ore and z&er a single dose 
of metyrapone as determined by our EPLC method are in good agreement wit&t 
those estimated by CPB or RIA [4,7,11,12] _ Th& possibility of a rapid gum- 
tification of ll-deoxycortisd however is in favour of the HPLC method. 

Concentrations of cortisol in plasma before me-one as dekmined by 
our HPLC method correlate well with those estimated by CPB or RIA [4,111_ 
After a single dose of me-one however there is less agreement. For in- 
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stance, SchiineshGfer et al. [II] and Spark [4 J reported postmetyrapdne cor- 
&is01 vah~es of 248 A 100 n.mol/l and 236 + 83 mnof/l respectively. These values 
are significantly higher than ow postmetyrapoae cortiso~ values of 120 t 56 
mnol/L. The difference is pr6bably. due to tion-specifici~ of CPB and REA 
[17]. It is obvious that levels of cortisd after metyrapone cannot be assessed 
correctly by means of CPB or RIA without additional purification. hi our opin- 
ion HFLC is the advisable method to determine postmetyrapone concen*=- 
tions ofcorusol. 

IIn conclusion: the method described offers a simple, rapid and reliable deter- 
mination of Il-deoxycortisol and cortisol for use in the single-dose metyrapone 
ix?& 
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