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active function and govern it in the neurons with which it is
connected, either directly or through the intermediary of other
neurons. The connection with the latter would not be estab-
lished by continuous fibers, but through their end-bulbs, the
axonal of the one to the dendritic of the other, ete., in order
to allow of the transmission of vibratory impulses. Referring
to these larger “protoplasmic” ganglia cells, Andriezen writes :
“They occur abundantly throughout the gray matter, in all
the layers of the cortex, but are rare in the white substance.”
Tndeed, according to my views, the latter is o mass of axis-
cylinders eoming from the upper strata, and' surrounded by
their myelin, wherein energy increases with distance: a true
“ayalanche”—using Pfliiger’s expression—of mervous force
toward the lower cerebral structures.

The predominating function of both varieties of neuroglia-
coll asserts itself, however, when the characteristics of the
cortical layers are reviewed. The first, or molecular, layer
contains but few nerveells, according to Andriezen. Its
proximity to the pial vessels normally suggests that, if glia-
cells are intermediaries between these vessels and the brain-
cubstance’s circulation, they should occur in large quantities
in this region. “Its outermost, or superficial, region i formed
of a system of neuroglia fiber-cells,” says Andriezen, and by
means of the annexed illustration, among others, he emphasizes
the varied directions and the length their extensions may as-
sume. But if the illustration on page 586 is examined, the
manner in which these cells (according to my interpretation)
are supplied with plasma may be easily understood. As shown
therein, the pial vessel dips into the brain-substance, sur-
rounded by its lymphatic membrane in such a manner, we
have seen, as to form two spaces, the internal of which is for
the blood and corpuscles to be returned by the veins to the
general circulation; the other, or external space, being that
in which the plasma for the neuroglia-cells passes after pene-
trating the lymphatie membrane, in order to reach the neu-
roglia-fibrils. This affords a supply to both kinds of cells,
which are seen to line the plasma-containing space. That both
are intimately connected with the circulation appears to me
beyond doubt; that the mossy, or protoplasmic, cell is endowed
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‘:th.«, SI?F?-:.EMCMOH -other than as a mere distributing center
C;II:L;RHI e l; ,ﬂthat this function should be to regulate the cir-
is Conn.ected 1; n}elurons, or groups of neurons with which it
e IE shown 'by the effects of poisons upon all struct:
o th; I]eegectfed), 18 strongly suggested by the fact that
s dje(;ernibl of such a regulative system is evident, theré
wnnecm\d Withetc}nlr kn.own organ or system of organs, directly
i ..} i e pial bloorll-vessels, other than these cells
e hich this }mportant function could be ascribed. The fol

owing conclusions, therefore, teem to me Warranted.'—- s
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VEN CAUDATE NEUROGLIA FIBER-CELLS FROM THE HUMA
CORTEX (FIRST LAYER). (4dndriezen.) Sl
a; T i -
angential fiber-system. b, Cell-bodies. ¢, Descending fiber-sys

tem The dotted line shows the limit between the first and seécond and the

]! ; . ¥ .
The neuroglia-cells are the intermediaries between the

g;n;:‘a]bcu:rulagon and the capillary system (neuroglia-fibrils)
e brawn-substance. The smooth stellat L
i Lhe sm ate cell seems onl
J.SPH(’- for Hc'e equable distribution of the blood-plasma toytifz
;a.( urons, while the mossy, or protoplasmic, cell presents the attri-
hutes of an organ to which the function of inciting a group of
;ﬂuruns to action by activating its blood-supply andlof govcr:n'ﬂq
he quantity of ner red 1 )
e y of nervous energy produced in these neurons can be

Judging from the admirable histological work of Andriezen
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- layer he cortex most markedly. The.bcud-
F;I: eu:elillzfllgsl‘:)};eltieoiirts}t-layer dendrites are ;rell dsh'ownl mil ;Ei
ko ' jons being those found in alco
?nnex'ed m:;‘sltmt::;nl(clhelaljesll‘ozjlgethcird layer are represente:l
) 1t]eo» osite p:;ge 550, reproduced frf:ml Berkley’s
i 'the e clilgar;ing ag previously stated, having been the
yir fn:::a Ic)ero:-bral éngorgement. The cells of the last;I 0;
gzﬁiiho(polymorphous), layer are not shown, but the fact tha

¢ APICAL PROC-
INAL TUFTS AND ENDINGS OF THE Paorom.i;:ngowmx).
i ssés 1x THE FIRST LAYER (HUMAN BRA
g (Andriezen.)

bead-like nd monilifo swellings, oalescence of fine
Showing al al Tm 11 g8, o
il

and loss of fine granulation in the most af-

miliary granules in place, S ik

he
fected parts. The dotted line marks the limit between t
layers. Alcoholic insanity.

Marchi found that the ependymal neuroglia-cells sent

extension to the optic tl

vstem. Briefly, the cerebro-spinal system is built up of neuro
system. \ ‘
supplied with adrenozt

termediary of protoplasmic neuro,
volume of this fluid admitted into t

functional activity.

a central
halamus, where it divided and became

attached to the blood-vessels, shows that . the C{)rcu{a)i;i?i
mechanism T have deseribed applies to the entire cerebro-j

dase-laden blood-plasma through the in-
glia-cells, which regulate th..e
he newrons and, thereby, thetr
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THE POSTERIOR PITUITARY BODY AS THE SOMATIC CENTER
OF THE NERVOUS SYSTEM.

Howell,*® in the course of experiments which led him to
conclude that “the infundibular lobe of the hypophysis (the pos-
terlor pituitary) is, in all probability, not a rudimentary organ,
but a structure that has some important physiological activity,”
found, as I have already stated, that “the extracts of the
glandular Iobe (the anterior pituitary) have little or no per-
ceptible effect when injected alone, Extracts of the small in-
fundibular lobe, on the contrary, have a distinct and remark-
able effect upon the heart-rate and blood-pressure, an effect
which resembles, in some respects, and differs, in others, from
that shown by suprarenal extracts.”

We have seen in our previous analysis of these observations
that the symptoms produced were those of suprarenal over-
activity, and that the extract acted as did adrenal extract; the
heart-beat was “not only slowed, but considerably augmented
in force,” says Howell, “as shown by tracings taken with a
Hiirthle manometer,” ete. When both vagi were cut or a
little atropine was given, the slowing of the heart was less
marked. The result of vagal section is evident. As to the
atropine, it prevented the slowing because, when added to the
pituitary extract, it modifies its action, by inhibiting the func-
tions of the adrenals as it does those of other glands. But an
interesting query imposes itself in this connection: The extract
having at first stimulated the activity of the adrenals, how did
the latter, through the increased oxidizing substance, bring about
increased vagal action? The answer is easily reached: the pos-
terior pituitary being also increasingly supplied with oxidizing
substance, its activity is likewise increased. This emphasizes an
important feature: i.e., that the posterior pituitary is function-
ally stimulated, as is any other organ, by the oxidizing substance
in the blood passing through it. Indeed, the nerve-fibers which
Berkley found to accompany the arteries suggest the presence
of a functional arrangement similar to that of any organ, while

% Howell: “Transactions of Congress of American Physicians and Surgeons,”
vol. iv, p. 83, 1897,
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so many neuroglia-cells at the apex—i.e., where

the presence of
um—indicates that

the posterior pituitary meets the infundibul
the neurons which they supply are the seat of marked func-
tional activity.

The feature brought out by Howell’s experiments, how-

ever, is that the posterior lobe (including the pars intermedia
as recently shown by Herring®®*) contains an active agency.
as we have seen, the

This harmonizes with my views, since,
anterior lobe is, to a certain degree, passive in that it is gtimu-
lated to an inordinate degree only when toxics are present in
the blood, while its normal activity is sustained by the secretion
of ‘the thyroid gland. Though the purpose of both organs is
similar, therefore,—the conversion of chemical energy into
nervous energy,—the manner in which this is done is not similar.
Indeed, in the posterior lobe, the exciting agency is, as just
stated, precisely as it is in any organ: i.c., oxygen. The posterior
pituitary must, therefore, become physiologically active through
the same chemico-physical process that prevails elsewhere in the
body.

Indeed, we have seen t
but an aggregate of neurons—and a precious aggregate 1

it is, in a bony cradle and resting on a pillow
isms! That,

hat the posterior lobe is, in reality,
t must

be, ensconced, as
of blood, to preserve it against shocks or traumat

like all neurons, this aggregate depends mainly upon a
phorus-containing ground-substance has been shown. I will
recall that Cyon,™ in the course of a large number of experi-
ments (since confirmed by Masay, see pages 983 to 989), ob-
served that: “1. Any, even slight, pressure upon the hypophysis
(i.e., both organs) immediately gives rise to a sudden variation
of blood-pressure and to a notable reduction in the beats of the
heart, the strength of which is at the same time considerably

9. Blectrical stimulation of the hypophysis, even
e same phenom-

phos-

increased.
with extremely weak currénts, produces exactly th

ena as does mechanical pressure, but in a much more intense
manner, 3. Extract of hypophysis, injected into the veins
of an animal, produces upon the heart and upon blood-pressure
effects that are analogous to those caused by electrical and

®a Herring: Quarterly Journ. of Exper. Physiol,, vol. i, p. 281, 1908.

6. De Cyon: Archives de Physiologie, July, 18%8.
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m(izcha.‘nical stimulation of this organ.” I have pointed
this pituitary extract does not prove the existenffe of ea :’“t. ﬂ'lat
at 2?“, and that its action was due to the présence in tl e
as in all sympathetic structures, of chromaffine, i.c lef Orgf'm_-
s-l?bs?anee. Indeed, Oliver and Schiifer in 1;59;3.,f:)]un3 ‘;‘mi
pituitary extract could be boiled without destroying its acti 3
a property which a ferment such as the adrenal ;rinci‘ le 0“?
sestes alone. This added to the chromaffine and adren]:lli 5
actu?ns and the fact that the effects of pituitary extr 'i] “‘
pre(-lsfaly those of adrenal extract shows the i'a]lzltfi(;llgl;uﬂ‘:l:;f’ :l“:
secretion doctrine. Conversely the facts reviewed the U)rec )} ]'L*
?ftphospho'ms, noted by Rossbach, and the effects of c]irecl sfu:nlw:l-L
65; ,;0?58 g:;amlw\;' show that the .poster-ior pituitary, being mainly
| 1 of neurons and their protoplasmic extensions, is i
seat qf reactions similar to ‘those that prevail in : :
i other nerve
funcg;fs ;;mmsm processes upon which the physiological
i neurons HI.I(I nerves depend seem to me to be rep-
fO; thee “ISI;O rtlllllf; foregoing Pages, but I have still to account
% ¥ processes in the nerve-fiber” to which Barker
refers: e, the exacerbations through which passive functi
become active. Can we attribute these to the cells in th( 101‘,3
e.ral c'-enters? “Notwithstanding almost inﬁnit‘e minor e' Sﬁ‘j
tions in form,” says Professor Barker, “the neurons in the‘{:llll(:ft

 different parts of the nervous system present surprisingly

iml-llar general external morphological characteristics” We
0?‘;;;(;\(;2) b;h t:ne (]ll.‘tal]S furnished by the histological studies
ey, that such is not the case with th : :

i, 8 e neurons in the
E}}u')?ltef or pituitary. Indeed, there are in this organ fen cells
1 ;(‘ublne} of four of the neuroglia type that differ in mnrphc:

gical characteristics, each of which recei
ter eceives from Berkley

separate description. Not only d el ih
_ e y do all the axons of tl i

] ; \ xons of the cells in
L ;;s;lg?i!ieupc.lﬁt ltlpward, but the diversity of cellular shapes is

illy illustrated in the plate o si .
j B ] pposite page 594 8-
verse vertical section of the infundibular reaignc Sy
[ - :
- We have seen T,hat above the infundibulum—i.c., in the
b]ructures of the third ventricle—he found “varieties ’of epen
(l?fmal neuroglia-cells, previously supposed to have entirely
disappeared from the central nervous system,” ete., and which
L]
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were thought to be confined to “reptiles, amphibia, and fishes.”
The physiological role 1 have ascribed to meuroglia-cells and
fibers further emphasizes the importance of these structures
and of the marked nutritional activity of which they are the
seat. As a complement of this T showed that Andriezen traced
a direct nervous connection in all classes of vertebrates between
the “posterior lobe of the pituitary,” on the one hand, and
“the olfactory center” and the “bulbo-spinal centers,” on the
other.

When these facts and others reviewed are placed side by
side with the adduced evidence (1) that the middle brain is the
seat of a nervous mechanism through which highly differen

TRANSVERSE VERTICAL SECTION OF THRE INFUNDIBULAR REGION.

@, Lumen of ventricle. o', Lumen of infundibulum. 1, Primary forms of
ependymal neuroglia, the processes extending from a cell-like body at the edge
of the ventricular cavity to the subpial limit. 2, Coarser and less ramified
variety of ependymal cell. 3, Coarser ependymal cells, branching within the
inner half of the infundibular wall. 4, Portions of ependymal cells with tufted
subpial branchings. 5, TUnstained nerve-cells. 6, Pyramidal cells with long, fine
processes. 8, Transversely lying cells of small size with knobbed extremities.
9, Pyramidal cells with large numbers of apical processes. 10, Probable axis-
cylinder extension of pyramidal cells with thickenings, and rectangular exten-
slons to the subpial limit. 11, Nerve-fibers passing from the infundibular wall
into the tissues along the border of the ventricle. 12, Burr-like cells of the
infundibular wall. 13, Line of the fioor of the brain. 14, Long-rayed ependymal
cells of the juncture of the ventricular and infundibular cavities, 15, 15, Fir-tree
ependymal cells of various sizes and forms lining the border of the ventricle. A
few of them are seen to have rounded knobs adjusted against the pial limit of
the basis cerebri. 16, Neuroglia cell approximating the short-rayed type of Golgi.
17, 17, Sustentacular glia-cells of the inferior border of the tuber cinereum. 18,
19, Glia-cells with numerous long and stout hairy processes from the bodies, and
thicker projections, probably transition forms between the sustentacular cells and
cells of later development. 20, Probable perve-cell resembling some of the glia-
ecells. 21, 21, Large mossy cells situated at some distance from the ventricular
border. 22, 22, Nerve-cells of different forms, (Berkley.)

tiated afferent impulses meet with response, and (2) that the
structures to which Berkley and Andriezen refer are contained
precisely in the central gray matter which Foster considers as
“perhaps in point of origin the oldest part of the brain” and
which “seems to serve chiefly as a bed for the development of
the nuclei of the cranial nerves,” it seems clear to me that the
posterior pituitary body is a general center in which active func-
tions are incited and governed in response to afferent impulses.

A nenron, we have seen, presents the attributes of other
organs; that the analogy includes the functional limits of these
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organs is very probable. Under these circumstances and taking
the digestive system as example, a group of neurons consti-
tuting the origin of a nerve would be able automatically to
continue its passive functions between meals. But just as the
onset of digestion, the active functional state of the stomach,
involves an increase of the volume of blood supplied to its mus-
cular and secretory elements, through vasodilator impulses, so
would a nerve-center, when required to assume the active phase
of its functions receive more blood (adrenozidase-laden plasma)
through arterial vaseular elements governed by the posterior
pituitary.

Professor Foster’s reference to the central gray matter
as a bed “for the development of the nuclei of the cranial
nerves” suggests that the posterior pituitary might possibly
supply energy for all cranial nerves, The complex origins and
connections of the optic nerve would, under these conditions,
convert the posterior pituitary into a source of energy, pure
and simple, for general distribution, Ample evidence to this
effect is submitted in the second volume,

This does not apply to the anterior lobe, however, although
its pars intermedia governs the adrenals, Berkley says, of the
anterior pituitary: “No nerve-cells are to be found in the sub-
stance of the organ, and all neryes belonging to it appear to
be derived from branches of the carotid plexus.” This. indj-
cates that nervous energy supplied by this organ to the adrenal
system, while produced through the intermediary of the
layer of sensitive cells in the partition between the two lobes
(see page 960 for its description), is due to a stimulating influ-
ence other than that which prevails in the posterior lobe, In
other words, while the iodine in organic combination in the
thyroid secretion is the normal stimulus of the sensitive cell-
layer,—and one of the many stimuli to which it responds,—the
posterior lobe is made up of many types of neurons which
depend upon the lecithin formed between their protoplasmic
partitions for their functional activity.

The organs differ markedly and signifieantly in one re-
spect, therefore: ., in the fact that, while the whole of - the
anterior lobe is devoted to the one purpose of energizing the
suprarenal center, the posterior is an aggregate. of many cen-

38
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or by communicating roots,

but also where all nerpes acquire
certain vasoconstrictor, i.e.,

sympathetic properties,
1t becomes a question as to the manner in w

hich the cere-
brum is itself functionally g

overned, in so far as its somatie
functions are concerned. In the light of the foregoing facts

'We are brought to the eminently logical conclusion that, in
order to insure perfect co-ordination of the functiongl activity
n all organs, a single structure is entrusted by Nature with
this all-important role, 1.e, the posterior - pituitary.  The
cerebrum, as the organ of Mind, differs in no way from other
organs, from my viewpoint: ifs circulation is also governed by
the pituitary body during its active and passive state: wake
and sleep. 1 haye previously referred to the fact that the
medulla ig only a transmitting center: general station to
which impulses from various directions arrive by the cord ‘from-
below, by the commissures from the encephalic structures,
and establish junctions with the several paths with which they
are related, . “The encephalon is a very complicated system of
large and small continents of gray or centra] nervous sub-
stance,” says Professor Duval, “communicating one with an-
other and with the medulla by numeroys commissures.”
We have seen hoy absolutely independent of motor fune-
tions the hemispheres are, though volitional attributes enable
them to wtilize the motor system. Indeed, the experimental
evidence adduced on thig score is incontrovertible, But the
same distinguished physiologist says: “The nerve-cells of the
cord form in this organ a continuons central gray mass, extend-
ing from one extremity of the organ to the other. But, if the
anatomist locates the superior limit of the cord on a level with
the occipito-atloidian articulation, for the physiologist the cord
extends inis the interior of the cranium ; 1t reaches to the
aqueduct of Sylvius (the true origin of the motor oeyl; com-
munis and patheticus) and even on g level with the third ven-
tricle—the gray substance of the walls of this ventricle.” We
have seen that he also referred to its reaching up to the sellg
turcica,

That it is within this bony structure that the main

center of this vast mechanism—with its extensions and ter-
minals, including the vasomotor ﬁbers—]ies,

has been suffi-
ciently emphasized, | feel,

therefore, that I haye good




