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Besides aldosterone and deoxycorticosterone, -a further @neralocorticdid 
18-hydroxq-ll-deoxycoticosterone (18,21-&hydroxy-pregt+en-3,20-dione; 
18-OH-DQC) is also secreted by--the human adrenal cortex. Its determination 
is of importance for the differential diagnosis df some adrenocortical dis- 
orders and df some forms of arterial hsipertension Cl]-. However, lS_OH-DOC 
determination in biological tiaterial is difficult because of its easy Conversioe 
into multipolar compounds 121 o ketalic forms 131 and possibly “dimers” 
[4,5]. Gas chromatography represents the most usual approach to the deter- 
mination of lS_OH-DOC in plasma. Rapp [S] and Paiem et al [7] determined 
it as .the +.actone,.Mason and Fraser [S] as the +cton& heptafluortibutyric 
derivative-(HE%).: The formation of this derivative (Fig. 1) offers a possiI%- 
ity to- increase the. Sensitivi* of the .method, lineaxiQ~ of the response and 
precision of the determination. 

This paper describes a niodifi&ion of the method for 18_oH-DQC deter- 
minatiop by gas chromatography described by Mason and Fraser [S]. The 
use of : camenone. ‘as -an internal stidard ~reduced the Xime of the analysis, 
since the : HFB derivative of Canrenone has a- shorter elution time +%a@ the 
HFB derivative of a.ld&terone +lactone. 

Reagents _::5 ._ _ -_. 

The l&OH-DQC standard was kindly &up&ied by the tZl.i.&& R&search 
En&if&& of-Montreal;- Catiada,’ tid later p&hased from Stile de Mexico, 
(Naucalpon, Mexico). ./.-.’ 

[l,2-3Hz ] -18-0H-DOC, specific a&vi& 51 C&mole was ob%ained from 
The Radiochemical Centre (Amersham, Great-&tit&); ti@‘cO&&+c$ prbi-- 
uct.:supplied -hi .benzen~ethanOl:(9:1) ~ohi&n shotid .be”puiified before 
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Fig.1. F’ormation of the +m&me HFB derivative of lS_OH-DCC.. 1 = 18_OH-DOC; 2 = 
18-20 hemiketal configuration; 3 = 18_OH-DOC r-&tone; and 4 = l$-OH-DUC +actone 
J!IFB derivative. 

use by thin-layer chromatography and the eluate should be kept in a non- 
polap: solvent [Z] . 

Canrenone y-la&one (3-oxo-17&hydroxy-4,6-androstadien-l7~-y~propionic 
acid was from Boehringer (Marmheim, G.F.R.). 

Hept&uorobutyric auhydride (HFBA) was from Serva (Heidelberg, G.F.R.). 
ABL solvents were analytical-reagent grade and were purified by distillation 

before use. 

Paper eznd thin-layer chromatogrcrphy 
Paper, Whatman No I,47 cm long, was pre-washed with methanol for two 

days before use and air dried. Al uminium foils coated with 0.1 w 0.14;mm 
siiica gel kyer (150 X 150 mm,- Silufol, UV 254 Kav&er) were pre-washed 
three times with benzeneacetone (3~1) before use and air dried. 

Gas chromatography 
A Carlo Erba ,Fractovap 2200 chromatograph was used with a 63Ni election- 

Capture detector, supplied w?&h 25 V d-c. A. 2-m glass column with an internal 
d_i&neter of 4 I&D was packed with Gas-Chrom Q IOO-120.mesh (Serva) 
coati with 1% SE-30 (Applied Science Labs., St&e College, Pa., U.S.A.). 
The temperature of the cohunn, of the evaporation area and of the detector 
were 222, 270 and 270”, respectively. Dried nitrogen served as a carrier 
gas and the flow-rate through the cohmm was 60 mI/min. The flow-rate of 
the purging gas (nitrogen) was 35 ml/m& 

The radioactivi~ of [1,2H, ] -lS_OH:DOC was measured ‘on a Pac&d 
Tricarb liquid scinti&&ion spectrometer, Model 2405. 

Sat?iple preparations for gas chro&atognzphy 

(1) Five ml of plasma was kept at. -20” , then- thawed. A known amoun* 



of [l,2-3H, ]-IS-OH-DOC (65,000 d@m) was added in a man&r similar to 
f;hat for the 18-OH-DOC stidard sample in water. The plasma was extracted 
three times with dichloromethane- (10 ml each potion). The combined ex- 
tracts were washed with 2 ml of Oil M soditi hydroxide then 2 ml of water, 
and evaporated to dryness. 

(2) The dry residue was dissolve;d in dichlorometban~, applied to the paper 
together with the standards and separated chromatog&phically in the’system 
Bush 3 [9,X0] : light petroleum (b-p. 3O-50”)-benzene-methanol-water 
(667:333:800:200) for 4 h at room temperature. Depending on the loca- 
tion of the reference compound detected undek short-wave UV irradiation 
(254 run) the corresponding area was eluted three times with methanol- 
dichloromethane (l:l)_ The RdVm&-&,ne of the reference compounds 
were: deoxycorticosterone 1.0; corticosterone 0.32; IS-OH-DOC 0.25; aldo- 
s&one, 0.06; and cortkol, 0.04. 

(3) The exixact was evaporated in vacuum and oxidized as described in 
ref. 8. 

(4) The evaporated oxidation products were dissolved in a small volume 
of methanol~chloromethane (l:l), applied to a Silufol foil and developed 
in the solvent system benzeneacetone (3~1) up to the height of 14 cm. 
The RF of the reference compounds were: corkicosterone, 0.07; 18-OH-DOC, 
Q-07 and 18-QH-DOC +&one, 0.29. The 18-OH-DOC y-la&one was detected 
under W irradiktion (254 ti), the corresponding areas were s&p@ .off, 
moistened with water and exkacted three times with 1 ml benzene.One-tenth 
of each -sample was taken for measurin gtitium radioactivity to determine 
the losses at this stage. The residue was evaporated under nitrogen. 

(5) Benzene (10 ~1) and 10 ~1 heptaflu~robutyric acid were added to the 
dry sample and the mixture was heated to 60” for 30 min. The reaction mix- 
ture was evaporated in a ‘nitrogen atmosphere and the evaporate wasdissolved 
in %O-30 fil benzene with a known amount of canrenone as interncpl standard. 
A 3- to 4~1 portion of this solutioti was injected into the gas c&omatograph. 
Retention times O;f 18-OH-DOC and danrenone d&ivativ& were 6 and 8.5 
min, tispectively. Peak areas were measured-by pkmimetry. 

RESULTS AND DISCUSSION 

For kypical chromatograms of plasma samples from the vena cava inferior 
and fkom the adrkiil vein &e Fig, 2. To estimate Losses during the extraction, 
paper chromafography, oxidation and thin-layer chromatography, labelled 
IS-OH-DOC was added to six test-tubes with 5 ml of plasma, and aliquot 
portions were used for measurin g the losses of tritium after each operation. 
The results -are .summarized in Table I. In 8. other samples the recovery of 
[1,S3Hz .I-IS-OH-DOC~ added to water was determined and the total tecov- 
cry was found to be 54.29 f .2.3%. 

The response of the detector ti the HFB derivative-of the It&OH-DOC y- 
la&me as well : as to the ‘Sei%al standard -(camenone HFB derivative) was 
linear. within &he ,range .O to 10 ng. 

:preci.&on- -of the method. was examined by simultaneous 
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Fig.2.. Gas ~chromatograms (for ~conditioas see Experimental) of +be #&ma sa&Ies from 
the vena cava inferior below (A) and above (B) the orifice of the adrenal and renal-veins, 
and from the left adrenal vein (C). IS. = Internal standard; 18-O&DOC .h peaks Corres- 
ponding to the 18-OH-DOC +actone HFB derivative. The amoxmts found were: A, 0.55 
ng; 33,2.18 ng; C, 6.15 ng. 

TABLE I 

PERCEXWAGE OF [1,2-‘K ]-18-OH-DCIC RECOVERY IN INDIVIDUAL S&I’S OF T&E 
MEIXIOD -. 

Value&are mea& of six sampks i standard error. 

Recovery (%) 

_ Extraction Paper Oxidation f TOtid 

chromatography thin-layer recovery 
chromatography (%I 

70.62 + 83.35 c 78.06 f -47.07 f- 
’ 1.73 2.29 4.20 3.09 

. 

In these samples the concentration of endogenoui U3-OkMX was-~&m& 
taneously determined before addition of the. standard. After subtraction of 
the standard the average value was 98.54 * 4.08 ng. : .: -‘. 

In- a se&s of control experiments we found that most compounds kiter- 
fering iu the. gas chromatography of ASAXI-DOC (cortisol; : deoxycortico- 
sterone, aldoskrone) W~BZ ~eparaf;ed :by .papa .chromatomhy;. Howevaj 
corticqsterone was separated only partially-in both Bush 3:and-Bush-l sy&xns_ 
We chose -the-system Bush 3 because it does not produce tailing of the tiorticb; 
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.s@roge -.spot._ : TO&&~ separation . . is- .possible: on .thin-layer- chrotiabgraphy - ody 

ysed...~ p~eyt+n+ ,forqation. of q&i~o&ir~ 18aH-DOC derjv&es xvhose 
.mobi&ies are diff&nt .[-2] . R&? ei-al. [3] ~demonstrat&d the formation of C-20 
Bet& in alcoholic solvents; qnd parti’cularly in the presence of acid impurities. 
This ban be prevented by repaving impurities or .-by their -neutr;rlizatiorr. 
Dominguez : CZ]:- previotisEy .described thti existence of two interconyertible 
forqs of 184X3-DOCwith differ+ chrom+ographic mo.biJities. 

Estimrition tif i8-OH-a06 -in plastia from the ad&@al v.eins .in .OY 18 
patients xvi%. lo~-~e~, hype&ens~ons revealed a clinical importance .of deter- 
mining this mineralocorticoid for the differential diagnosis of some types 
of arterial. hypertension: Together with measurkment of plaska con&entr&on 
of aldosterotie;~th~ estimate was able’ to cotitribute Ggnificantiy .to the differ- 
entiati~n of morphological changes of the adrenals -in, mine~&or&oid- 
dependent h$pertensioris [IlkI . In aldokkrone-producing adenoma of the 
adrenal cortex the concentration of IS-OH-DOC in the adrenal venous blood 
was on average 3.6 times higher on the side of the adenoma (average valGe 
5.681 lug/100 ml on the side of the adenoma and 1.261 ~g/lOO ml on the 
intact side). In idiopathic hyperaldosteronism with bilateral hyperplasia of 
the adrenals, the 18-OH-DOC concentration, similarly to that of aldosterone, 
was increased symmetrically on both sides (average concentrations 8.962 
pg/lOO ml on the left and 7.108 crg/lOO ml on the right side). In low-renin 
essential hypertensions, 18-OH-DOC concentration was high in both adrenal 
veins (10.889 rg/lOO ml on the left and 7.146 pg/lOO ml on the right side), 
whereas aldosterone concentrations were low. In Gushing’s syndrome, IS- 
OH-DOC concentrations in the adrenal venous blood were variable (0.116- 
&6.828 c(g/l.OO ml). For details see our previous communication [II]. Syn- 
thetic ACTH increased the 18-OH-DOC concentration several times. Our 
findings of l&OH-DOC concentrations in the adrenal venous blood were in 
the range reported by Melby et al. [I]. 

The determination of IS-OH-DOC in the peripheral venous blood is h- 
portant for the investigation of the possible etio-pathogenic participation 
of this mineralocorticoid in the initiation and in the course of certain types 
of arterial hypertension, particularly in patients with suppressed renin [IZ- 
1.41. The 18-OH-DOC values in peripheral venous blood of our patients with 
hypertension varied in the range of 0.06910.360 pg/lOO ml and are somewhat 
higher than those presented by Mason and Fraser ES] for control persons 
when a similar technique was used. The administration of ACTH raised the 
peripheral lS-QH-DOC concentration in a similar manner to that in the adrenal 
veins. 

1 J.C. Melby, S.L. Dade, R.J. Grekin, R. Gaunt aad 2’3. TRilson, Rec. Ragr. Harm_ h., 
28 (1972) 287. 

2 O.V. Dominguez, Steroids Suppl., II (1965) 29. 
3 A.K. Roy, L.C. Ramtrez and S. Dlick, d. Steroid Eiochem., 7 (1976) 81. 
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