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case described on page 301, reported by Jump, Beates, and
Wayne Babcock. Suggestive also in this connection are the
experiments of Allen J. Smith and W. J. Crocker,”™ who found
that by injecting a salt-solution extract of 4 cock’s testis into
hens these animals showed many indications of assuming male
characteristics. The comb in most cases increased in size and
brightened, the wattles likewise. In some of the hens the neck
feathers became somewhat more brilliant, the same peculiarity
applying to the small feathers at the base of the tail. In one
hen a slight but distinet growth of spurs was recognized. Some
of the hens became combative, and several times they attempted
to cover other hens after the manner of the cock.

On the whole it seems clear that if i to the secretion of
adrenal tissues, wherever situated, that the male characteristics
are due. This phenomenon finds a ready explanation in my view
that the adrenal secretion supplies the blood the oxidizing fer-
ment which as a catalyzer endows living tissues with their vital
dynamism,

Dixon,” after using orchitic injections, concludes that the
effects observed were due to its nucleo-albumin,  Orchitic ex-
iracts are known to contain nuclein, a ferrinuclein according to
Cavazzani,'*® in the proportion of about 2.4 per cent. But this
applies to semen, in which Spermatozoa and other substances
containing nuclein are present. Still, absence of functional
testes being known to produce abnormalities of the bones, it is
probable that the thymus is involved in the process. This is
further suggested by the fact that Hatajio: found that in white
rats removal of the sex glands caused the thymus to increase to
almost twice its size. This feature of the process belongs to
the generative sperm-cells, and not to the interstitial cells of
Leydig.

With the so-called internal secretion of the testicle identified
as a product of adrenal vests in this organ, and recalling the
action of the adrenal product upon oxidation, metabolism, the
vascular tension, ete., we can understand the morbid effects of

masturbation and excessive venery—particularly the debility,
SR
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languor, mental torpor, and deficient growth in boys addicted to
these habits. These symptoms coincide with those which, we
have seen, follow castration. Bouin and Ansel'*? have shown,
moreover, that extracts of interstitial tissue counteracted the
effects of the latter operation and tended to promote growth.

On the whole the above data seem to warrant the following
conclusions :—

1. There is no true internal secretion of the testes, the
products of the epithelial (Leydig’s) and seminal cells which
unitedly take part in the formation of the seminal fluid, being
derived mainly from adrenal vests in those cells.

9. When seminal fluid is not secreted during coilus, mas-
turbation, etc., that part of it contributed by the epithelial and
seminal cells is added to the asset of adrenal products in the
body at large.

Ovarizs.—There is considerable analogy between the char-
acteristic effects of castration in the male and those following
removal of the ovaries in the young. What remains of the
genital organs, the uterus, vagina, and vulva, and also the
breasts, retain their infantile type. In developed females this
operation tends to produce atrophy of the same structures and
obesity (also observed in men after castration), menstruation
meanwhile ceasing. The influence of the ovaries on metabolism
also corresponds with that of the testicles. The dictum of
Brown-Séquard,—to whose remarkable physical improvement

under the influence of testicular extract I can bear witness,—.
that this agent is more efficient than ovarian extract in the
treatment of women, suggests a kinship between these two or-
ganic substances. This is emphasized when the pharmacological
action of ovarian extract is considered. Tt raises the blood-
pressure and slows the heart, as shown by Fedoroff,*** Jacobs,'**
and others, Removal of the ovaries, moreover, reduces the
oxygen intake 10 per cent., as shown by Loewy and Richter,'*®
while ovarian extract restores it; it has been, therefore, regarded
as an oxidizing ferment. Neumann and Vas'® noted that

103 Bouin and Ansel: C.-r. de I'Académie des Sciences, Jan., 1904.

108 Pedoroff: La Gynécologie, Oct. 15, 1891 .

104 Jacobs: Dublin Jour. of the Med. Sci.; Sept. 1, 1897,

105 Toewy and Richter: Berlin. klin. Woch., Bd. xxxvi, 8. 1095, 1899,

108 Neumann and Vas: Monats. f. Geburtsh. u. Gyn., Bd. xv, S. 433, 1902,
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ment of the mammary gland. The corpora lutea are endowed,
however, with other important functions. According to Bandler,
it assists not only, in the preparation of the uterine mucosa for
the formation of the uterine deciduum and in the reception and
fixation of the ovum, but also, as first shown by Prenant,"* and
in common with the ovary proper, it serves to protect the
maternal organism against the destructive local activities of the
parasitic ovum and its placental secretion. When impregnation
does not take place, the proliferation of the lutein cells occurs
only during the few days which the menstrual cycle lasts.

The corpora lutea are formed, as is well known, after the
discharge of the ovum, in the Graafian follicles, the lining of
which forms folds and becomes permeated with blood-channels.
When pregnancy oceurs, the epithelium of the Graafian follicles
proliferates, its cells increase in size and become filled with
yellowish granules: the corpora lutea. The follicles have been
credited with the power to promote the nutrition of the uterine
mucosa and to initiate the premenstrual congestion of the latter.
From my viewpoint all these functions are to be attributed to the
corpora lutea of the Graafian follicles; though by “function”
here 1 mean only the part the former play as chromaffin cells
(of which, we have seen, they possess all the morphological
characteristics) in reactions with other agencies. What is the
nature of these bodies?

A suggestive fact is that the structure described by Bouin*?
as the inferstitial gland is known to fulfill various functions
attributed also to the corpora lutea. It becomes enlarged dur-
ing menstruation as well as during pregnancy, thus sustaining
sexual life up to the menopause. It attains its highest develop-
ment during the pregnant state, beginning with the nidation
of the fertilized ovum in the uterus. Located in the ovarian
stroma, interstitial cells have been found to'maintain the nutri-
tion and integrity of the uterus, through some process as yet
undetermined.

From my viewpoint, this process is explained through vari-
ous facts brought out in the course of our analysis of testicular
internal secretions, and the conclusion submitted that adrenal

u2 pPrenant: Loc. cif.
118 Bouin: Revue médicale de I'Est,, vol. of 1902
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rests, _1110(_1ull;u'y and cortical, constitute the so-called internal
secretions of these organs. Thus, Limon,'* quoted by Biedl,®
fOl-l]ld that “the interstitial tissue of the ovary is un;llpu\‘ed,of
epithelial cells, the protoplasm of which is ﬁl].éd 'With gr';mules
:rt?#emb]ing fat which stain black with osmium. These cells are
differently placed in different animals; they are Ft)lmlt}nl(’t‘,
arrm‘lged in compact masses and cords.” NO\\:; this de_scriptim.l
applies precisely to the cortical portion of the adrcn#ls In-
deed, this similarity had been noted by others than m\';PIf in
respect to the ovaries. “That the interstitial stroma | cells
possess a secretory function is suggested,” also writes Biedl, “by
the presence of fat granules and other secretory enclosures, as
well as by certain resemblance, commented ilp()]] by m’anv
(Mulon, Wallart), to the cells of the suprarenal cortex.” ;
‘Allthough Bouin gave the ovarian cells of this type the name
Qf “Ir'lterstitial,” they do not correspond with the i.nterstitial or
Leydig cells of the testicle, which, as Schaefer states, “show
\\'hen“prcri.«;ent, many analogies with the cells of the)(eorporvi
ig]t;?"l)m ]:t]el;saﬁ];_\ézl;aristto ali)l:n expresses f:he opinion that the
, concerned with the secondary sex
phenomena. TInteresting in this connection is what has been
termed, “a remarkable instance of the correlation of the ;m'puﬂ
1}1tetlnn with the secondary sex characters” described by Péarl an(i
Surface,"*® of the Maine Agricultural Experiment Station. A
cow which had produced three calves and given an al)l"mdant.ﬂow
of milk suddenly ceased to produce the selcretion from the Ilnam-
mary glund. The udder rapidly shrank to a small size énd
the animal began to show the external characteristics of a l)ﬁll
After 8 lapse of eight months the assumption of the male char-.
acters in various regions of the hody was complete and pérfect
A necropsy showed, as the only gross abnormality, a silnpf(;
(!}}"Si-lc conditior} of the ovaries. Histologically and é)’ttylogieall\f
z ::;;hoarlg,;:: difered fr(im the nnr?nal cow’s ovary in only one
: pect, namely, that they had no corpora Tutea, thus
leaving the interstitial cells intact. Tf absence of enrpnmglutea
played any réle in the process it could only be a paséive one

.
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submitted in respect to the testicles: There 1s Tw trye 't;omcm
secretion of the ovaries, the products of the Graafian ] L;B.,;.,,'
and their corpora lutea and of the interstitial st?'omafce s bewng
derived mainly from adrenal rests in tho:w cells. e
Here, however, the physiological rdle 'of the e1 .
products ,cannot be reproduced, for if, as in the Itna i,reted
roducts of the adrenal rests were absorbed when no hse o
]c)hroucrh sexnal congress, masturbation, e’co:-.,1 ﬂgz male}e cthaerf:l %
stics in the female through the -
tics would assert themselves in . al
:Jlation of the secretion of her mterstltla'l ?ells. He]xllce,cfﬁ
provide against. the loss of female chamctem;mdﬂaTo-ugw z;}cé.d.”
St } , inerstitial glands i ;
lation of the secretion of the iners _ ey
;”;Hmm th}; products of the ovarian adrenal rests are eliminate
eriodically, i i strual cycle.
riodically, i.e., during the menstrua
P"?”GIZC i8 l{)ecau,se of this fact, as we have seen, that the ]oz:
of the testicular glands causes in the male the appeara?lie;iﬂn
female characteristics, while in the female the a((l'currlu -
through tumors, etc., of adrenal cells, causes the develo]
2 .
male characteristics, : 5
Of Finally, when pregnancy occurs, all the dy-nanfwm 1;::':;:9
the adrenal rests provide through the influence of their secr fo;
acting mainly as catalyzer, on oxdation, become -n.eces.;ary j
,I, A ) ! y g ¢ ‘ ‘ m -
the d"erelopment of the new being, lactation, efc., and the
strual cycle ceases.

CHAPTER X

THE POSTERIOR PITUITARY AS A GENERAL NERVE-
CENTER AND AS CO-CENTER OF THE ANTERIOR
PITUITARY IN SUSTAINING LIFE.

THE IDENTITY OF THE LOWER BRAIN,

IN the earlier editions ‘of this work T urged that certain

. centers in the medulla oblongata were probably but subsidiary

centers which received nervous impulses from the pituitary body

by way of the tuber cinereum and other basal structures. I
held, moreover, that “inhibition” as obtained by physiologists
represented a pathological phenomenon in that it was caused
by excessive constriction of the cardiac arterioles provoked hy
vasoconstrictors contained in the nerve stimulated, the vagus,
As is well known, it was the work of the brothers
Weber (1845) which first suggested that the heart could
be “inhibited” by stimulation of a definite region in the me-
dulla. Their experiments differed from those we have re-
viewed in that the tissues of the base of the brain were tra-

versed by the current, thus exciting structures in which we
have seen sympathetic and other nerves

to the bulb. One pole having been pl
of a frog and the other on the spinal cord over the fourth or
fifth vertebra, the heart’s action momentarily ceased, then
gradually resumed its normal activity. Approximation of the
poles upon the cerebral hemispheres and stimulation of the cord
produced no effect upon the heart. “Not until the medulla
oblongata between' the corpora quadrigemina and the lower end
of the calamus scriptorius was stimulated,” says William T. Por-
ter, “did the arrest take place. Cutting away the spinal cord and
the remainder of the brain did not alter the result.” The level
of fibers from structures below the brain is also suggested by '

the effects of experimental injury of the bulbar area which
Flourens termed le neeud vita,
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(483)




