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Biological Demonstration of Estrogenic Substances Excreted in

Human Saliva.

STANLEY GREEN.
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A biochemical technic for prenatal sex de-
termination was described by Richardson(1,
2). He postulated that salivary glands in
women selectively screen out certain female
associated hormones but allow male associated
hormones to pass into the saliva. If hormones
actually are liberated in human saliva and

such selectivity does exist, then saliva may

represent a new medium for hormone assay
in health and disease. .

The saliva test for prenatal sex determina-
tion has not received adequate clinical verifica-
tion(3) and no attempt was made in its de-
velopment to biologically confirm the chemi-
cal tests. The presence of hormone-like sub-
stances in the saliva has not been established
).

A survey of the various hormones excreted
in saliva in physiological and pathological
states has been undertaken. It is our purpose
to present biological evidence of salivary ex-
cretion of estrogenic substances following in-
travenous infusion of large quantities of stil-
bestrol potassium sulfate.

Methods. Two patients were selected for
saliva collections, who received, therapeuti-
cally, massive doses of stilbestrol, Table I.
Saliva specimens were collected following
paraffin stimulation, the exact quantity and
time of collection noted. These samples were
frozen for storage and defrosted prior to
hydrolysis. In the first case, the saliva was
collected 1) prior to the intravenous infusion
of 1000 mg stilbestrol potassium sulfate (given
over 9 hr 15 min. period); 2) at the comple-
tion of the infusion; 3) 12 hours after comple-
tion of infusion. The samples were boiled in
10 cc concentrated HCl for 10 minutes and
then extracted with 10 cc of boiling carbon
tetrachloride 3 times, the solvent layer having
been removed each time and collected. The
samples were cooled between each step. Resi-
dual water and extraneous material were re-
moved by filtration through anhydrous sodi-
um sulfate. The filtrate was then dissolved

quantitatively in a corn oil vehicle and the
carbon tetrachloride evaporated. In the sec-
ond case, the saliva collected after one intra-
venous infusion of 1000 mg stilbestrol po-
tassium sulfate (given over a 16 hr period)
was divided into equal portions. One was
treated as described above. The other was
allowed to incubate with beta glucuronidase
(5000 units/cc), 0.75 cc/30 cc volume, and
crystalline penicillin G (10000 u/cc), 0.25 cc/
3000 volume for 24 hr at 37°C. The estrogens
were then extracted 3 times with 10 cc carbon
tetrachloride as described above and similar
procedure followed. The exact total volume
of the corn oil sample was noted and 0.5 cc
of this was given subcutaneously to the test
animals on each of 3 days. The technic for
estrogen assay was a modification of the meth-
od described by Lauson et al.(5). Twenty-
three-day-old castrated female Holtzman rats
were used. A standard curve (Fig. 1) was
determined employing crystalline stilbestrol
potassium sulfate (Table II) for calculating
the estrogenic content of the unknown samples.

Results. Table I indicates that the saliva,
collected following the intravenous infusion
of 1000 mg of stilbestrol potassium sulfate,
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=1y (patient B.G.) contained approximat(.ely.24..4
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o Discussion. 1t appears that the saliva, so
s ii’g? readily collected. might offer a suitable media
we1S = e ' h for the study of other organic and inorganic
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I constituents. Claims of a clinical test for pre-
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~ natal sex determination, even though theo-
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_ retical and unverified, do raise the question of
EEX ;I :I whether hormones actually are secreted in the
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b B M saliva,

-7 E - - This report indicates that following intra-

venous infusion of large amounts of stilbestrol
Teun = = -+ -+ in either males or females estrogenic sub-
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e == hormones in the saliva assumes any clinical
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s The correlation of salivary hormone levels
o with those in the blood and urine may throw
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~ of several other patients receiving large

amounts of testosterone has been tested bio-
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@ TABLE II

® R Dose stilbestrol

jf 2 = potassium- Control

sulfate, ug Uterine wt, mg  uterine wt, mg
= - i 26+ 6
g z 1 38 + 12

g2 82 .2 2 65 + 16 20 + 2

HRE % 3 84 6

SlBeE Ses 5 104+ 8
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logically. Preliminary work suggests that
androgens may also be excreted in the saliva.
Summary. Estrogenic substance has been
biologically demonstrated in the saliva of a
male and female patient receiving 1000 mg of
stilbestrol potassium sulfate intravenously.
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The cathepsins(10,11) have been exten-
sively studied by Bergmann, Fruton, and
their co-workers(3-5). Several distinct en-
zymes have been identified by their specific
substrate requirements, pH optima, and their
different requirements for activation by cys-
teine or ascorbic acid. This investigation
deals with the substrate specificity of cathepsin
IIT (leucine aminopeptidase) of beef kidneys.
Several substrates which differ by the size of
the group attached to the nitrogen atom of
leucine have been utilized to determine the
effect of chain length and of polarity upon the
activity of the enzyme. The structures of the
substrates used are shown by the formula
below in which R represents, alternatively,

-H, -CH,COOH, -CH,CH,COOH, and
~CH,CH,CH,COOH.
CH, NH, O R
| 7
CH—CH,—CH—C—N
o AN
CH, H

Methods. Three different enzyme prepara-
tions were made by the procedure described
by Fruton and Bergmann(3) and were stored
at —10°C. Preparation B was activated prior
to storage; preparations A and C were activ-
ated immediately before use. The enzyme
was activated by incubating it for 2 hours at
40°C with 0.01 M cysteine at pH 5. During

* Present address: Department of Physiology, Yale
University.

activation a heavy flocculent precipitate
formed which was removed by centrifugation.
The substrate solution was added to the buf-
fered and activated enzyme solution and
maintained at 40°C and pH 5 throughout the
reaction period. Citrate buffer at a final con-
centration of 0.04 M was used to keep the pH
constant. The initial concentration of sub-
strate in the reaction mixture was 0.05 M.
The. rate of enzymic hydrolysis was followed
by measurement of the liberated carboxyl
groups by the micro-titration method of
Grassman and Heyde(6). The enzyme con-
centration is expressed as milligrams of pro-
tein nitrogen per milliliter of test solution. The
protein nitrogen was determined by a micro-
Kjeldahl method described in the Official
Methods of Analysis of the A.0.A.C.(8).
Non-protein nitrogen was determined on fil-
trates prepared after precipitation of the pro-
tein with 5% trichloroacetic acid. The pro-
teolytic coefficients Cy and C; were calculated
from the equation C — K/E where K repre-
sents, respectively, the zero order and first
order specific reaction rate constants and E
is the enzyme concentration. The first order
specific rate constant was calculated in decimal

, 1
logarithms from the formula K; = Ilog aop/a,

where t is the reaction time expressed in min-
utes. The zero order specific rate constant was

1
calculated from the equation k, — T (ag-a).



