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ministration of estrogen. Injections of -estrogen
extending over long periods increases the amount of
fibrous-hyaline material which is deposited in the
stroma; this increase is the greater, the larger the
amounts of estrogen injected at each period and the
longer it is continued. If very large doses of estrogen
(100 or more rat units in oil) are injected weekly, large
amounts of a hyaline substance are deposited, which
act as foreign bodies and cause the formation of epi-
thelioid and giant eells and an ingrowth of connective
tissue. Thus an organization of this substance is at-
tempted, which is interrupted, however, by renewed
deposition of this hyaline material. In certain places

solution processes seem to be associated with the

hyalinization of the connective tissue and non-striated
muscle layers. No definite statement can be made at
present as to the chemical nature of this substance and
its possible relation to a plasma constituent, except that
it is not amyloid.

A hormone, estrogen, may affect therefore the stroma
of various organs in two opposite directions: By in-
ducing growth processes in the epithelial structures
and perhaps also by definite changes in the cireulation
it may cause an activation of the stroma and a diminu-
tion in the amount of fibrous-hyaline material in
various tissues; this seems to occur also in uterus and
vagina under certain conditions. But if very large
doses of this hormone are administered over long
periods of time, the opposite effect may be obtained,
namely, a very intense fibrosis and hyalinization of
the stroma which may induce abnormal reactions in the
surrounding tissue. In this way it seems to be possible
to accelerate and intensify very much some of the old
age changes in certain organs.
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THE EFFECTS OF AGE AND HORMONES ON
THE STROMA OF THYROID AND
MAMMARY GLAND IN THE
GUINEA PIG*

Ir is assumed that one of the changes characteristic
of old age in higher organisms consists in an increase
and condensation of the collagen in the stroma of
various organs and that such changes may reduce the
metabolic activities of sensitive tissues. We have
begun, therefore, a study of the changes which take

1 These investigations were carried out with the aid of
grants from the International Cancer Research Foundation

and from the Committee on Research in Endoerinology of
the National Research Council.
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place in the stroma at different age periods, as well as
of the effect of various hormones on this tissue.

(1) In the thyroid gland of guinea pigs at about
the time of birth the amount and density of the stroma
are relatively slight. From then on a constant increase
in the amount of fibrous tissue takes place, especially
around the arteries, but less about the veins and least
around the lymph vessels. This increase is already
considerable in young, sexually immature female guinea
pigs weighing about 180 grams; it increases still more
in older guinea pigs, although in individual cases cer-
tain variations oceur in this respect. Growth and funec-
tional stimulation of the thyroid gland by the stimulat-
ing hormone of the anterior pituitary gland causes a
partial loosening of the stroma, owing to increased
transudation from the blood vessels. However this
does not, as a rule, cause a noticeable loosening of the
dense fibrous tissue directly surrounding the arteries.

(2) In the mammary gland and in the surrounding
fat tissue changes occur similar to those observed in
the thyroid gland of young and adult guinea pigs; but
here much dense fibrous tissue develops, not only
around the blood vessels, but also around the larger
duets. There is less fibrous tissue around the end ducts
and acini, which funetion and grow actively; however,
a complete parallelism between the amount and density
of the stroma in thyroid and mammary gland does not
exist because of the differences in functional and
growth changes and other more accidental factors in
these organs.

In the mammary gland a transformation of the
dense fibrous-hyaline into loose fibroblastie, fibrillar
stroma can be readily accomplished under the influence
of hormones which stimulate the growth of the mam-
mary gland tissue. Implantations of pieces of cattle
anterior pituitary gland previously treated with for-
malin or with urea and glycerin are very efficient for
this purpose; they cause maturation of ovarian fol-
licles and the discharge of oestrogen into the ecircula-
tion. Accompanying the growth processes in the
epithelium of the mammary gland a marked stimula-
tion of the surrounding stroma occurs, leading to
mitotic proliferation and amoeboid movement of fibro-
blasts. They readily change the dense fibrous tissue
around the duets into a loose and much more permeable
fibrillar, cellular stroma. These effects begin around
the glandular structures, but they may extend from
there with gradually diminishing intensity also to the
adjoining fibrous-hyaline material around arteries and
to the fibrous-hyaline bands in the fat tissue. This
condition suggests the action of hormone-like contact
substances which are given off by the active gland
structures and which then diffuse for a certain distance
into the neighboring stroma. Such a conception would
agree with our earlier conclusion that contact sub-
stances might be responsible for growth and move-
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ments of previously resting cells sufrounding active
cells or tissues. While in the mammary gland hor-
mones in all probability affect the stroma only indi-
rectly by way of the glandular structures, a hormone
given off by the corpus luteum is able to exert a direct
growth-stimulating effect on the uterine stroma.

We may then conclude that an inerease in amount
and density of stroma elements in certain organs begins
very early in life and progresses steadily from then
on, and that hormones may counteract this effect by
loosening the stroma in three different ways, namely:
(1) by their effect on the circulation; (2) by their
stimulating action on epithelial parenchyma and (3)
by a direct effect on the stroma. These observations
suggest that the fibrosis and hyalinization of the stroma

which occurs with advancing age may perhaps be -

reversible under the influence of hormones, at least in
certain instances.
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AN ADRENALINE-LIKE SUBSTANCE
IN POSTGANGLIONIC SYMPA-
THETIC FIBERS

By using bicarbonate-free Ringer’s solution con-
taining physostigmine (1:50,000) extracts were made
from different nerves of the cat, dog, rabbit and frog.
The extracts were dialyzed against physostigmine-
Ringer’s solution by the method of Loewil After
four hours the dialysate was tested on isolated hearts
of frogs, according to the method of Straub. Control
experiments were made with the other acetylcholine
extraction methods (aeid aleohol, trichloracetic acid
and heating) and were tested on the frog heart, rectus
abdominis of the frog and the back muscle of the leech.

Extracts of various nerves (vagus and sympathetic
of the neck, sciatic, phrenie, optie, thoraeic sympa-
thetic chain and superior cervical ganglion) contain
different amounts of acetylcholine.

Preganglionically denervated superior cervical gan-
glia (with the postganglionic fibers) of the cat and
rabbit, one to two.weeks after operation, no longer con-
tain acetylcholine, but an adrenaline-like substance
having positive inotropic and chronotropic effects on
the frog heart. In cats and dogs the ventral esopha-
geal branches of the vagi were cut below the dia-

phragm. After two weeks the postganglionie sympa-

thetic fibers along the superior mesenteric artery were
extracted and were found to contain no acetylecholine
but an adrenaline-like substance.

10. Loewi, Pfliiger’s Arch., 227: 504, 1936.
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If extracts of mixed nerves were made with bicar-
bonate-free Ringer’s solution without physostigmine,
acetylcholine was totally eliminated and only the ad-
renaline-like substance was present.

These experiments showed that from all the nerves
examined which contain  postganglionic sympathetic
fibers an adrenaline-like substance can be extracted.
The vagus fibers of the dog, but not of the ecat, con-
tain this substance. Evidence of its presence was
found in extracts from the cervical sympathetic
ganglia and their fibers, from the sciatic, from the
superior mesenteric plexus and ganglion, but not from
the phrenie nerve.

This adrenaline-like substance passes easily through
a dialysis membrane (Cellophane), is oxidizable and
is destroyed by ashing or simple heating to near the
boiling point for a few minutes. It has positive ino-
tropic and chronotropic effects on a hypodynamie frog
heart, which are abolished by ergotoxine. The sub-
stance has a positive action on the blood pressure of
the cat (adrenals ligated). The substance has proper-
ties similar to sympathin and adrenaline. On the
assumption that it is sympathin the highest content
was found in the superior mesenteric plexus of the
cat (about 4 to 6 v per gram of nerve). The amount
from the superior mesenteric plexus of one cat is
enough to cause, when intravenously injected, a rise
of 20 mm Hg. in the blood pressure of another cat.
This action on the cat’s blood pressure provides the
possibility of studying the properties of sympathin
more completely in further experiments.
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