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which cndowed the "interstitial organ" of the ovary with actfoe 
role. Such being the case, and the interstitial gland correspond
ing, as observed by :Mulon, \V allach, and myself, with the ad
renal cortex, we are brought to realize that tite secondary sex 
characteristics are attrihutable, in the f emale, to the ovaJian in
terstitial cells, which correspond morphologically anil chemically 
irith those of the adrenal corte.r. 

On the other hand, the foregoing analysis tends. to show 
that the interstilial cells of th e female are not tl1 e same struc
tures as the interstitial (Leydig) cells in the male; the Leydig 
cells, connected functionally as they are with the sperm-cells, 
correspond with the Graafian follicles and their corpora lutea, 
as secreting structures. 

On the whole, however, and in keeping with conclusion 1 
submitted in respect to the testicles: There is no true internal 
secretion of the oi:aries, the products of the Graafian follicle.~ 
and their corpora lutea and of the interstitial stromarcells being 
derived mainly from adrena! rests in those cells. 

Here, however, the physiological role of the testicular 
products cannot be reproduced, f or if, as in tbe mal e, the 
products of the adrenal rests were absorbed when not secretecl 
through sexual congress, masturbation, etc., the male character
istics would assert themselves in the :femalc through the accu
mulation of the secretion of her interstitial cells. Hence, to 
provide against the loss of female characteriRtic,~ through acc11-
mulation of the secretion of the inerstitial gln.nds in the body 
at large, tlie products of the ovarian adrenal rests are eliminated 
periodically, i.e., during the menstrual cycle. 

It is because of this fact, as we have seen, that the loss 
of the testicular glands causes in the male the appearance of 
female characteristics, while in the female the accumulation 
through tumors, ek., of adrenal cells, causes the development 
of male characteristics. 

Finally, when pregnancy occurs, all the dynami.sm which 
the adrenal rests proride through the infiu.ence of their secretion, 
acting mainly as catalyzer, on oxidation, become necessary for 
the development of the new being, lactatio,i, etc., and the men-
strual cycle ceases. 
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vital, therefore, is no more the respiratory center than the area 
traversed by the current can be called an "inhibitory" area. 
We are simply dealing with the results of two morbid factors: 
overstimulation (Weber) and interruption ( Flourens) of 
physiological-and therefore functional-impulses transmitted 
through the medulla and the cord. 

In the :fifth chapter reference was made to tbe fact that 
the posterior pituitary lobe alone, as shown by IIowell, con
tained an active principle. This lobe, the "infundibular," has 
long been termed the "neural" portion of the whole organ, 
and appears to me to present anatomical features that further 
suggest a direct connection between it and the cerebro-spinal 
centers. Hence the use of the words "physiological impulses 
transmitted thr<>ugh the medulla and the cord." The question 
becomes all the more worfuy of a searching inquiry, inasmuch 
as a casual examination of the mutual relations, anatomical 
and physiological, of the cerebral structures traversed by the 
current in the experiment of the Weber brothers suffices to 
show that tbe elements thus submitted to excessive stimulation 
coincide with those which would normally fall under the in
:fiuence of the posterior pituitary body. 

The physiological characteristics of the parts infiuenced 
by the current must first be ascertained. In the frog, thc dis
tance between the nose and the medulla being very short, a 
current would implicate all elements in its direct path, con
sidering the character of the structures traversed. In this 
animal, the lizard, etc., the nasal nervous terminals, the tissues 
about the :fioor of the median ventricle and the habenula, 
appear to me as the paths that would be involved. In man the 
distance bctween the olfactory arca or the nasal subdivisions 
of the fifth pair and the medulla is also relatively limited, and 
the intervening structures are of such a nature as to also allow 
the current to pass uninterruptedly in a straight path. But the 
fl.oor of the median or third ventricle, which in its anterior 
portion overlies the base of the skull and is very thin, becomes 
what appears to be the inevitable path of free conduction, owing 
to this proximity of th'e olfactory bulb and the trigeminal nasal 
terminals to ihe medullary centers. Of special interest here, 
however, is the fact that in man ( and to a great extent in the 
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attribute the most important role in the greater emotional 
expressions, laughing and weeping, cries of pain: in a word, 
involuntary manifestations." That the structures such as 
those penetrated by the current shou]d be suddenly jarred and 
forcibly thrown into vibratory conditions entirely foreign to 
their normal vibratory rhythm is manifest. That such jarring, 
especially when the current follows axially a direction opposite 
to that oI a physiological stream of impulses, should so per
vert íts normal infl.uence upon tbe organs to which these im
pulses are normally distríbuted-heart, lungs, stomach, etc.
as to temporarily or permanently arrest their functions is not 
only logical, but in accord with the known effects of electricity 
upon the more highly developed structures. 

And we can also doubtless better understand wby respira
tion still continues very much as usual after removal of the 
brain above the medulla, and wby, indeed, all nervous mani
festations ofüer than ideation can persist after such mutilation. 
Wbile there is no "nmud vital," or ganglion of life, in the sense 
giYen these words by Flourens,-i.e., in the spot of tbe rnedulla 
where injury arrests respiration,-and the arca so injured is 
not "the mysterious seat of the unknown principle of life," 
füere is, nevertheless, in this Jocation, not a locus · minus 
resistenti<P, but an aggregation of nervous paths from all di
rections, which an injury can functionally impair or destroy, 
according to the quantity of tissue involved and the kind of 
lesion produced. Flourens doubtless caused death; but in 
looking for death in bis experimental animals he doubtless did 
not treat the "na:ud vital" witb the gentleness of a dove. 
Death ensued-tbe result of conditions similar to those pro
duced by the Weber brothers with electricity in the sense that 
molecular disturbance was ·produced. Yet the Weber brotbers 
only jarred the naso-bulbar structures, and produced temporary 
inhibition of cardiac actíon; being more diffuse, the current 
spread over greater bulbar surface and did less injury. Flou
rens's puncture, on the contrary, produced an organic lesion, 
capable not only of destroying the tissues involved, but also of 
annulling, by the circumferential compression of the neighbor
ing elements caused, the functions over which the latter preside. 
Even the process oí repair, wbich at once begins under sucb 
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conditions, may lead to a fatal issue, the infiltration throttling, 
as it were, the paths to and from organs through which life is 
sustained. When we consider the small relative size of the 
fourth ventricle, and the fact that the so-called "vital knot" 
is located in an area which may be computed only by a :few 
millimeters; when we furthermore recognize that such an 
injury would thus include the vagal, spinal accessory, glosso
pharyngeal, and hypoglossal witbin its rac1ius of morbid in
fluence, death as an injury to tbe spot becomes a normal con
sequence. The heart and the entire respiratory system-to 
refor only to those directly concerned with life's processes
are the mechanisms first functionally arrested. 

And yet while obstruction of these few square millimeters 
of bulbar elements will rapidly destroy life, it is possible, rnys 
Profesgor Foster, in the case of sorne animals "to remove thc 
cerebral hemisphere·s and to keep the animal not only alivc, 
but in good health for a long ti;rne-days, weeks, or even months 

after the operation !" 
There must prevail in this connection, however, another 

contradictory interpretation of experimental phenomena. In
deed how can we reconcile the presence of motor centers in 

' . the cerebral cortex witb the ability o:f an animal :from which 
botb hemispheres have been removed to execute the motions 
ascribed to these areas? That an animal deprived o:f its 
hemispheres will do this is graphically shown in the following 
lines of Professor Foster's: "We may, perhaps, broadly de
scribe the behavior of a :frog :from which the cerebral hemi
spheres only have been removed by saying that such an animal, 
though exhibiting no spontaneous movements, can by tbe ap
plication of appropriate stimuli be induced to perform all, or 
nearly all, the movements which an entirti frog is capable of 
executing. It can be made to swim, to leap, and to crawl. 
Left to itsel:f, it assumes what may be callcd tbe natural 
posture of a frog, with the forelimbs erect, and the hindlimbs 
fl.exed, so that the line of the body makes an angle with the 
surface on which it is resting. When placed on its back, it 
immediately regains its natural posture. When placed on a 
board, it does not fall from the board when the latter is 
tilted up so as to displace the animal's center of gravity; it 
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cra~vls up the board until it gains a new position in wh' h ·t 
center of gravity is restored to its proper place. Its mov;:e~t: 
a~e exactly_ those of an entire frog tixcept that tbey need an 
externa! shmulus to call them forth " It • ·te 1 1 · 18 -qm c ear that 
al motor phenomena are carried out, notwithstanding the ab-
sence of parts of the brain which have been und . bl h b • t ema y s own 
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F
only is left. "Very marked is the contrast" says Professor 

oster "between th b h . ' ,. ' . e e av1or of such a frog which, thou h 
depnved of its cerebral hemispheres, still retains the othg 
parts of the brain, and that of a frog which . er 
cord l Th 
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possesses a spmal 

tem on y. . e _atter when placed on its back makes no at-
pt to regam its norm~l posture; in fact, it ma be said 

to have c?mpletely lost its normal posture, for e;en when 
~Iace~hon its belly. it do',s not stand with its forefeet erect as 
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thrown mto wate . t d º . en 
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r, ms ea of swimming it sinks like a l 

of ead Wh ump . . . . . . e~ a board on which it is placed is in-
clmed sufficiently to displace its oenter of oravity it m k 
~; leffort to regain its balance, but falls off ~he board .li:e e: 
l e ehss mbass." Such a frog moves its limbs irregularly but 

one as ut to witness • h t· ' th . suc mo ions to at once conclude that 
ey _are aimless, mere random expressions of the inherent 

powei to contract possessed by all muscular tissues and h' h 
even pe s · t t' , w 1c r is sorne ime after death, especially in the case of 
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the heart-muscle. Very marked is the contrast, indeed, be• 
tween this animal and one still .endowed with the t issues of 
the base of the brain. "Pigeons, :for instance, have been kept 
alive :for :five or six weeks," says the same author, "after com· 
plete removal of the cerebral hemisphere with tbe exception 
of portions of tbe crura and corpora striata immediately sur
rounding the optic tbalami." . . . "In warm-blooded ani
mals, as in tbe more lowly cold-blooded frog, the parts of tbe 
brain below or behind tbe cerebral bemispberes constitute a 
nervous machinery by wbich all the bodily movements are car-

ried out.m 
Tbat this mecbanism is located below the hemispberes in 

man has _also been illustrated· by many cases reported, among 
which may be cited the famous crow-bar case, in which, "by 
a premature explosion of gunpowder, an iron bar three and 
a balf f eet long, one and a quarter in ches in diameter, and 
weighing thirteen and a quarter pounds, was shot comp1ete1y 
tbrough a man's bead, and perforated his brain. This man 
walked up a fl.ight of stairs after the accident, and gave bis 
account of how it bappened. Although his life was naturally 
despaired of f or some time, he developed no para!.ysis; nor did 
marked impairment of his intellectual faculties follow conva
lescence. Eventua11y he recovered his health. Twelve years 
elapsed before bis death, during whicb time he was a laborer 
on a farm.m This pointedly suggests that while the cerebral 
hemispberes from the lowly frog to the highest mammal can 
only awaken motion through volition, i.e., voluntary movements, 
the base of the brain-the pituitary body as we will see-can 
automatically govern motion through the intermediary of spinal 

gray matter. A remark which in this connection is of particular inter-
est to us is that of Professor Duval, when, ref erring to the 
meaning of bulbar functions, according to modem conceptions, 
be says: "For the physiologist, the medulla extends above the 
limits of the vertebral column into the cranium and about up 
to the sella turcica. " I would say into tbe sella turcica, for 
it seems clear to me that the posterior pituitary lobe presents 

s The italics are my own. 
'A, B. Ranney: "Lectures on Nervous Diseases." 
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the functional characteristic that would fulfill the requirements 
of the complemental processes that the functions of the hemi
spheres de.mand. 

The annexed colored plate, which represents a median and 
vertical section of the encephalon and bulb of a three months' 
embryo, distinctly indicates the direct continuation of the cord 
up to the posterior or infundibular pituitary lobe. The tract 
connected with the posterior pituitary is colored bluish gray. 
The pituitary has been added to the infundibular extremity 
of the original illustration. The relations of the structures 
which ultimately become the corpora quadrigemina by meeting 
the posterior part of the third ventricle are well shown. 

That my views in this connection are based on a solid 
foundation is further sustained by the painstaking investiga
tions of Andriezen,5 who traced a direct connection between 
the pituitary and the medullary and other more anterior struc
tures through the various phylogenetic stages of vertebrates. 
The following statements and the table appended are quoted 
from bis paper: "A survey and investigation based on all 
classes of vertebrates show that the hypophysis occupies the 
position and relationship to the other structures which may 
be condensed in the following table :-

"RELATION OF PITT!ITARY TO ÜTHEB NERVE·CEN'l'ERS AND 

IlEAD-STRUCTURES IN ÜRDER FROM BEFORE BACK." 

~ T ervq-center. 1 Olfactory center. Posterior lobe of The bulbo-spinal 
pituitary. centers. 

Nerves. 
1 

Olfactory nerves. Hypophyseal Bulbo-spinal 
nerves. nerves. 

Distribution. Epithelium of na- Pituitary duct Bucea!, etc., and 
sal sac. gland (anterior general suben-

lobe). taneous. 

Body-region. Pre-oral ( prosto- Oral. Post-oral (bran-
mial). chia!, etc.) and 

general body." 

• Andriezen: British Medica! Journal, Jan. 13, 1894. 


