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EXCRETION OF INTRAVENOUSLY ADMINISTERED RADIOACTIVE
HYDROCORTISONE IN SKIN SURFACE LIPIDS*

THOMAS J. COOK, M.D. ano ALAN R. SPECTOR, B.S.

In a previous paper it was postulated that tion of the samples. The urine for each 6 hour
both androgens and corticosteroids or their Period was also collected. The surface fat and urine
metabolites are essential for the development collected in these time periods were measured and

. . . assayed for radioactivity. The urine radioactivity
of steroid acne and acne vulgaris. The corti- 5" measured by combining a 1 ml aliquot of each

costeroids appear to be required for the induc- sample with 10 ml ethanol and 6 ml scintillator
tion of follicular keratotic plugging (1). If such solution,f and then assaying the radioactivity in a
be the case. it must be assumed that the steroids Packard Tri-Carb Scintillation Spectrometer. The

thei tabolit h th Toseb skin surface fat was dried in a desiccator under
or eir metaboltes reac € PLOSeDACEOUS  yqoyum over sulfuric acid, and then added to 10

apparatus via the systemic circulation. It has ml ethanol and 6 ml scintillator solution for assay
already been shown that steroid compounds in in the scintillation spectrometer. Because of the
addition to cholesterol are present in the skin Quenching effects of the sebum, and the small

.. . amounts of radioactivity present, it was found that
surface lipids (2). This study was undertaken the sebum aliquot had to be no more than 500 mg.

in order to determine the extent to which The data presented are corrected for the quenching
systemically administered corticosteroid com- effect of each skin surface lipid sample, which was

pounds appear in skin surface lipid. determined by enriching each sample with 2 uc of
C'-labelled benzoic acid and reading the results in
METHOD AND MATERIALS the scintillation spectrometer.
In preparation for this study, which was per- RESULTS
formed on 4 young, adult, male volunteers, the )
subjects underwent head soaks in ethyl ether as Tables I and IT show the recovery of radio-

described previously (2), and three successive total activity in skin surface lipid and urine as per

body wipes with fat-free cloths saturated with cent of administered radioactivity, to the near-
ether. The surface lipids obtained in this manner f 01%. 1 1 th £ radi

were used as controls in the study. The volunteers €8 ki na ,case,s € recovery oI racio-
were then given a fat-free cotton scrub suit to activity m the urine in 24 hours corresponded
wear, and and intravenous infusion of 500 ml of to that reported by other investigators in simi-
5% glucose in water containing 0.03 mg of 4-C*- lar studies (3). The urine assays were run as
hydrocortisone (Fig. 1) representing 2 uc of radio- 1 »qditional control for the study. Also, in all

activity was administered. The cotton materials di . d in th
were rendered fat-free by refluxing for 8 hours in €38€8 some T3 10activity was recovered In the

benzene on three consecutive days, and then soak- skin surface lipids. In all but subject IIT this

ing repeatedly in ether until no residue was re- amounted to approximately 1% of the admin-

covered. istered quantity of radioactivity, and in these

At 6 hour intervals for the 24 hours immediatel e e
following uthe int?avenous infusion, head saoak}; individuals the data suggested that no further

(x3) and total body wipes (X3) were performed radioactivity would be excreted in the sebum.
in addition to extraction of lipid from the scrub In subject III, however, the surface lipid yield
suit by.soaking in 700 ml of freshly distilled ether wags small, and the yield of radioactivity in the
three times. Fresh disposable polyethylene gloves o4 6y moiety appeared to be rising. It is felt,
were worn by the investigators carrying out each heref hat in thi he 0 ¢
of these procedures in order to avoid contamina- therefore, that in this case the 4% Tecovery o
- radioactivity does not represent the maximum

* From the Section of Dermatology, Department ield which d h b ined had th
of Medicine, The University of Chicago, Chicago, Y1€d Wwhich cou ave been attained had the

Illinois. work been extended for additional hours.
Presented at the Twenty-fifth Annual Meeting The total amount of skin surface fat col-

of The Society for Investigative Dermatology, Inc., .

San Francisco, California, June 21, 1964. lected in 24 hours ranged from 1.85 gm to 4.44
This research was supported in part by the Re- gm. Subjects I and II subsequently had a

%‘iiﬁon&’éﬂen]gﬁﬁd%%?:ﬁgngltv f%oﬁie%%fy olfmgg single additional 24 hour collection of skin sur-

Contract No. DMA-49-193-MD-2341 and in part
by the U.S. Public Health Service Medical Training 16 gm PPO and 150 mg POPOP i 500 ml
Grant No. T1 AM 5263-04. toluene.
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Frg. 1. Chemical Configuration of 4-C*-labelled
hydrocortisone.
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242 my, the wavelength of maximum absorption
for hydrocortisone (5) and related steroids (6).
This further tends to indicate the incorporation
of the recovered radioactivity in a steroid com-
pound, and suggests that this may be hydro-
cortisone, but it is in no way conclusive.

Since the 24 hour skin surface lipid recovery
is far greater when it is taken at 6 hour inter-

TABLE 1
Subject I Subject 1T Subject 111 Subject IV
7 R % R % R
Sebum weight % Faegioo‘iery Sebum weight K rae&:ioo\:ery Sebum weight % raedcioo‘fery Sebum weight K rae(;{:iooYery
activity activity activity activity
6 hrs. 0.943 0.0 1.446 0.3 0.583 0.1 0.420 0.1
12 hrs. 0.947 0.6 1.126 0.4 0.506 0.1 0.666 1.2
18 hrs. 0.815 0.3 1.091 0.1 0.346 0.0 0.751 0.1
24 hrs. 0.960 0.2 0.776 0.0 0.415 0.2 0.544 0.0
Totals 3.665 1.1 4.439 0.8 1.850 0.4 2.381 1.4
TABLE II vals than when it is taken only once during 24
e bn o R hours, it seems that the repeated removal of the
Subject 24 hr. Urine Volume 4R§H%ac§$/0i¥;ry lipid film promotes increased surface lipid ac-
cumulation.
I 1766 94.1
11 2010 89.8 SUMMARY
I 1332 97.1 It has been shown that about 1% of the radio-
v 2180 98.6 activity from an intravenously administered

face lipids under similar conditions, and the
total lipid collected was 2.00 gm and 2.19 gm
respectively.

DISCUSSION

It appears that radioactivity derived from
intravenously administered 4-C*-labelled corti-
costeroids does appear in skin surface lipid in
the amount of about 1% of that administered.
Since there is no evidence that the A-ring is
broken in normal in wivo corticosteroid me-
tabolism (4), it is likely that the radioactivity
recovered from the gkin surface was incorpo-
rated in a steroid compound. Also, it has been
shown that skin surface fat does contain non-
cholesterol steroid compounds, and a spectro-
photometric analysis of surface lipids from a
subject who had received 200 mg of hydro-
cortisone intravenously, compared with a blank
from the same person, showed a peak only at

quantity of 4-C*-hydrocortisone appeared in
the skin surface lipid of 4 adult male volunteers
in 24 hours. Twenty-four hour recovery of
lipids from the total skin surface was much
greater when repeated surface defatting collec-
tions were made at 6 hour intervals than when
made after a single 24 hour period.
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