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Urinary Excretion of Estrogens and 17-Ketosteroids in Young, Adult Males
With Infectious Hepatitis.

HeLENA GILDER AND CHARLES L. HOAGLAND.*
From the Hospital of The Rockefeller Institute for Medical Research, New York.

Male subjects with chronic diseases of the
liver frequently display symptoms which are
best explained by assuming an increased con-
centration of circulating, biologically active
estrogenic compounds. Testicular atrophy,!
gynecomastia, decrease in total body hair,
development of spider telangectasia, feminine
distribution of pubic hair, and loss of
libido,®3* include some of the phenomena
associated with cirrhosis of the liver in the
male. In some of these cases a high output
of urinary estrogen has been recorded, along
with a fall in the total excretion of urinary
androgens.

Numerous experiments with animals have
shown that the liver inactivates, or otherwise
disposes of large quantities of exogenous and
endogenous estrogens.>-11 If estrogenic com-
pounds are injected into the portal circulation,
their systemic effects are negligible compared
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to the effect of a similar quantity of hormone
injected into extra-portal areas)®1314 At
least 2 major roles have been assigned to the
liver in the metabolism of estrone; one, that
it is rapidly effective in converting estrone to
estradiol, and secondly, that it acts to convert
all estrogenic materials to compounds which
are no longer phenolic in character® These
data provide a theoretical basis for explana-
tion of the marked degree of feminization
occasionally seen in males with advanced
cirrhosis of the liver'™!® and suggest that
estrogen metabolism may be significantly im-
paired in chronic hepatic insufficiency.

In the present study an attempt has been
made to learn whether defective estrogen
metabolism likewise occurs in acute infectious
hepatitis. At the same time studies on the
urinary excretion of the total 17-ketosteroids
have been carried out in order to learn if
the metabolism of androgens may also be
affected in acute liver insufficiency. The re-
sults of serial studies of the urinary excretion
of estrogens and 17-ketosteroids in 11 males
with infectious hepatitis are recorded in the
accompanying graph (Fig. 1). All patients
selected for this study were young adult males,
previously in good health, and with no demon-
strable diseases other than hepatitis. The
number of days following the appearance of
the first symptoms are recorded on the
abscissa. The concentration of free urinary
estrogen and total 17-ketosteroids, in micro-
grams and milligrams per 24 hours, respec-
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Fie. 1.
Graph showing valucs for the urinary cxeretion of estrogens and 17-ketosteroids in young,

adult males with infectious hepatitis.

tively, has been plotted on the ordinate. The
estrogen assays were carried out by a modifica-
tion of the Allen-Doisy technic,'”*® in which
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0.1 cc of a urine extract prepared by hydrol-
ysis, extraction with carbon tetrachloride, and
concentration of the phenolic compounds in
the standard manner, was injected 4 times in
48 hours into spayed mice, and vaginal smears
studied on the third day. An average of 15
animals were used for each urine extract. The
method for the 17-ketosteroids was essentially
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that of Talbot,'” with modifications suggested
by Dr. Ephraim Shorr2® In general the
methods proved to be reliable, and the results
reproducible.

The range of excretion of estrogens in
normal males is low, and quite varied. More-
over, the values depend to a great extent upon
the technic employed for the preparation of
the urinary extract and upon the method used
for assay. It was decided, therefore, to follow
the estrogen excretion of each patient at fre-
quent intervals throughout the course of the
disease, and to use as a control base line for
each case the quantity of estrogenic substances
excreted following recovery from hepatitis.

With the convalescent level as a control, it
may be seen that in nearly every case there
was a significant rise in estrogen excretion
during the acute phase of hepatitis, and that
a diminishing elevation in estrogen excretion
was maintained until relatively late in con-
valescence. In Subject 7, values for the
urinary excretion of estrogens were high
within the first 5 days following the onset of
the disease process. By the 12th day an
abrupt fall had occurred, associated with
marked clinical improvement. No further
drop in estrogen excretion was observed. How-
ever, on the 45th day after onset of the
disease, a significant rise in the excretion of
urinary estrogens had again occurred, coin-
cident with a return of clinical signs of
hepatitis. Following clinical recovery of the
patient, normal values were recorded for the
urinary excretion of estrogens of 2.9 ug per
24 hours. Delayed clinical recovery in another
patient with hepatitis, Case No. 6, was like-
wise reflected in a persistent moderate eleva-
tion of urinary estrogens. Further studies,
attempting to relate persistent elevation in
urinary estrogen excretion to delay in con-
valescence and chronicity in infectious hepa-
titis are under way, and the results will be
published subsequently.

In most cases there appeared to be a sig-
nificant correlation between the severity of the
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attack of acute hepatic insufficiency, as judged
from the results of clinical and laboratory
studies, and the estrogenic activity of the
urine. For example, Case No. 5 and No. 11,
in whom normal values for the urinary excre-
tion of estrogens were recorded during the
course of the disease, presented exceptionally
mild symptoms of infectious hepatitis, requir-
ing only 20 and 28 days, respectively, for com-
plete clinical recovery.

The normal range of the urinary level of
17-ketosteroids in males, like that for the
estrogens, is variable, with most reports plac-
ing values at 8-28 mg per 24-hour period of
urinary excretion. Again, because of the wide
variation in the normal level of androgen
excretion, it was considered that the con-
valescent level of 17-ketosteroids provided the
best possible normal base line for each patient,
and the most effective standard for a com-
parison of the degree of aberration in 17-
ketosteroid excretion occurring in each case
during the acute and convalescent states of
infectious hepatitis.

The urinary excretion of 17-ketosteroids in
the majority of cases was low in the early
stages of hepatitis, and rose to a normal level
during the period from the 20th to the 50th
day of the disease, where it remained approxi-
mately constant. In some cases the level of
excretion was more than twice the value
obtained during the acute stages of the disease.
In 2 cases in whom there occurred recru-
descence of hepatitis with a return of clinical
symptoms, the 17-ketosteroid levels of the
urine fell again to values comparable to those
observed during the first acute attack of the
disease. In both cases clinical recovery was
followed by an elevation of the urinary 17-
ketosteroids to normal values.

At first glance there appears to have been a
reciprocal relationship between the levels of
excretion of estrogens and 17-ketosteroids in
the urine of patients with acute hepatic insuf-
ficiency. Closer analysis, however, reveals
that in all cases, a rise in 17-ketosteroids, often
to a normal level, occurred considerably in
advance of a significant decrease in the level
of urinary estrogens. The excretion of 17-
ketosteroids is temporarily depressed in a
variety of conditicns, including fasting, protein
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depletion, and general debility. It is quite
possible, therefore, that the depression of the
excretion of 17-ketosteroids observed in acute
hepatic insufficiency may have resulted from
the secondary effects of the disease, rather than
to a rise in the level of active circulating estro-
gens. That reciprocal depression of androgen
formation may occur eventually, as a result of
the failure of the liver to accomplish the
inactivation of estrogenic compounds, is a
definite possibility, and may conceivably
account for the persistent diminution in the
excretion of 17-ketosteroids which has been
observed in chronic hepatic insufficiency.
Summary. The levels of excretion of estro-
gens and 17-ketosteroids in the urine have been
determined in 11 young adult males with

acute infectious hepatitis, at frequent inter-
vals, from onset of the disease to convalescence.
In 9 moderately severe cases there was a sig-
nificant elevation in the level of excretion of
biologically active estrogens in the urine which
persisted at a slowly diminishing elevation
until convalescence was considerably ad-
vanced. There was no significant increase in
the concentration of the urinary estrogens in
2 cases of hepatitis which presented only mild
clinical symptoms.

Marked to moderate depression occurred in
the level of excretion of urinary 17-keto-
steroids early in the course of acute hepatitis,
with a return to normal values considerably
in advance of the period of diminished estro-
gen excretion and of clinical recovery.
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Adequacy of the Known Synthetic Vitamins for Normal Feathering and
Pigmentation in Chicks.
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The existence of a factor, or factors, in
liver or yeast other than pantothenic acid,
p-aminobenzoic acid, biotin, or inositol neces-
sary for normal pigmentation was indicated
from earlier work in this laboratory with
rats’? and dogs® McGinnis, Norris, and
Heuser! likewise indicated the presence of an
unidentified factor other than pantothenic acid
in brewers’ yeast which was necessary for
normal feathering and pigmentation in grow-
ing Rhode Island Red chicks. Cure or pre-
vention of the achromotrichia developed in
rats fed sulfaguanidine or succinylsulfathiazole
by administration of folic acid concentrates
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was reported by Martin® and by Wright and
Welch.® Similar results have been obtained
in this laboratory using liver concentrates. It
appeared, therefore, that the active factor
might be identified with the L. casei factor”
and vitamin B.®

Attempts have been made to develop tech-
niques capable of assay for the unknown pig-
mentation factor. Chicks and dogs on highly
purified diet and rats on purified diet with
added succinylsulfathiazole have been used.
Most consistent results have been obtained
with growing chicks. In studying the role of
the L. casei factor in hair and feather pig-
mentation, concentrates of the vitamin pre-
pared by one of us (F.C.M.) and finally the
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