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nal system, and, as such the primary source of certgin excito-
motor impulses now believed to arise in the bulb,

Of course this conception conflicts with the prevailing view
that the pituitary body is the source of an internal secretion ; but
there is ground for the helief that some leading investigators are
not convinced of the existence of the latter, Swale Vincent, we
have seen, finds it “extremely difficult to imagine how such a
structure,” referring to the posterior lobe, “can be regarded as a
secreting gland.” In g very recent paper, E. A. Schifer,'s though
a partisan of the secretion theory, concedes that “some functions
of the organ might be conceived to be carried out through the
ageney of nerves,” Nothing so far published has, in my opinion,
raised the secretion theory beyond the level of g plausible as-
sumption. (See also page 173 in the present volume.)

If, however, the posterior pituitary holds the important rela-
tion to the nervous system I believe it does, its influence in the
pathogenesis of general neuroses must be very great. No disease
having so far been associated with the posterior lobe, it may prove
profitable to seek among the symptoms of typical disease of the
anlerior lobe what signs might he assigned to implication of the
posterior, with which it ig intimately blended,

Acromegaly, which may be attended by irregularity of the
reflexes, parwsthesias, localized pains, vasomotor neuroses, para-
plegia, ete., and known to be due solely to lesions of the pituitary,
suggests itself as a profitable field of study in this connection.

It is interesting to note, in this connection, that quite a
number of exceptionally able clinicians—yon Recklinghausen,
for instance—have considered acromegaly as a trophic neuro-
sis, the organic disease of the pituitary being deemed secondary.
That the various theorjes adduced also bear upon nutrition
of the nervous elements is significant as testimony in favor
of my view. Indeed, the clinical signs that point to impaired
nervous action are numerous, and are present in practically
all cases of acromegaly when the anterior lohe has become
sufficiently enlarged or functionally disordered to involve the
posterior lobe, either directly by pressure, continuity of tissue,
ete,, or indirectly by overstimulating the adrenals, or, in the

later stages, by causing insufficiency of these organs,
N T -
15 Schifer: Proceedings of the Royal Society of Medicine, May, 1913
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In a previous chapter I have, on good grounds‘,‘ 1‘ be}leve,:
ascribed to overactivity of the adrenals the stage of f:w;j:hlsm,
and to insufficiency of these glands that of “cachexia. B\:tz
if we ask how these states are produced by the'e adrenals, tll:
answer which would not have been available before now seems

ithin our reach.
% belwlllt;:: previously referred to the vicious (}ircle that (‘)h-‘
tains in acromegaly. Though primarily located in the anterior
pituitary, the lesion probably gives rise to mo nntow‘qrd ‘s‘vmp-
tom until well advanced: i.c., until pressure occurs either upon
its own structure by the pathological elements or uponl j;he
posterior pituitary. FEven slight pressure upon the who?e o;gcu:,
as shown by de Cyon,'® gives rise to markt?d general symptoms.
But if the posterior pituitary i also considered as a factor 101;
the production of the symptomatic phenomena, as a s;l}rce :
nervous energy, we not only have the vascular erethism O

suprarenal overactivity, but distinet evidence of nervous etreé
thism besides. This is well illustrated by the'followmg quote
lines, 1., Gauthier’s definition of the erethic stage of ;;cro
megaly as given by Hinsdale!™: “The phenomena of erethism

which characterizes the first glage embraces, first, a pm{lful
hyperasthesia, which manifests itself in headaches a]nd }" }1)21;5
matic pains; second, an hypertrophy of the muscular 1tl

which may give to patients a muscular power greaterh'mn
usual ; third, palpitation of the heart accompanying the 13’pe.1;
trophy of that organ; and, finally, the polyphagm and po }téril;
which may be considered to be connefzted with an erethic state
of the respective organs.” Everything her(? pomlts to over-
activity. But these are only the milder mamf.estatmns. Tam-
burini: for instance, describes a case in‘ which “the menttial
symptoms, on account of which the patient was seutlto :1
asylum, began to show themselves only 3 year before. '1e1' ad-
mission. They consisted chiefly in delusions of suspicion ac-
companied by threats and acts of violence. The patient pre-
sented, in a marked degree, the bodily changes charactgjm‘:%tlc
of acromegaly. While in the asylum she was confused, resistive,

—_—

16 De Oyon: Archives de Physiologie, July, 1898,
17 Hinsdale: Loe. cit., p. 80,
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and suicidal, and refused her food. . . . Only the anterior
lobe was involved, the posterior presenting no change either
in volume or structure.” This typifies the irritability or stimu-
lation induced by pressure without organic change.

The phenomena produced are of another kind when both
organs are involved in" the morbid process, as appears to be
the case in the following instance reported by Johnston and
Monro™: The patient, a woman, “was taciturn and intellect-
ually obtuse, and her memory was bad. Her utterance was
thick and indistinet, as if her tongue were too big for her
mouth, Her gait was slow and shuffling ; her expression partly
melancholic, partly demented. The skin of the face
is of a dull-yellowish tint; the mucous surfaces are pale.

Hearing is somewhat impaired. Reflexes are dimin-
ished. The subject of these notes remained in hospital for
about four weeks. She scarcely ever spoke, took no interest
in anything, and slept about sixteen hours daily. . . . She
was readmitted in September—blind, more deaf, more drowsy,
very feeble in muscular power. She could no longer rise with-
out assistance. Control over the sphincters was lost.
Paralyzed. For a couple of months before death there was a
discharge of clear fluid from the nose. . . . The pituitary
body is represented by a large, red mass, almost diffluent—
much softer than brain-substance.” The entire organ being
destroyed, the posterior lobe had obviously followed the fate
of its mate.

In a case described by Pirie*® the history of the nervous
symptoms is very clearly defined, though the author was un-
fortunately unable to obtain an autopsy. “The disease first
manifested itself in 1886, when menstruation finally ceased.
Pains and parmsthesia of the arms and legs were felt, and
the patient noticed that her hands and feet were getting larger
and more awkward. . . . Along with the development of
physical symptoms a peculiar alteration of mental condition
took place. Attacks of narcolepsy overcame her, she became
sluggish and irritable, and she suffered much from the ennwi

of life. . . . Breathlessness on the slightest exertion ap-

18 Johnston and Monro: Glasgow Medical Journal, August, 1898,
1 Pirie; London Lancet, Oct. 5, 1901
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peared, and ultimately the muscle weariness so gained upon
her that she had to take entirely to bed. . . . Sensory
disturbances are marked. Shooting pains in combination with
paresthesia, tingling, and numbness are complained of in the
arms and legs. Neuralgic pains are felt also in various parts
of the body, viz: the face, chest, back and loins. A remark-
able perversion of thermic sensibility is found in the lower
limbs and over the front of the abdomen and chest up to about
the level of the fourth rib, the patient having no sensation of
heat in these regions. Sternberg remarks particu-
larly on the occurrence of pain and parmsthesia as valuable
signs for diagnosis in the early stages of the disease; they are
probably due, he considers, to changes in the cutaneous nerves.”

In a previous chapter I remarked: “Whether the mental
symptoms are ascribable to the cerebral hyperzmia or to the
impairment of certain functions of the pituitary itself, or fo
both, it is as yet impossible to say.” It now seems evident
that both organs are involved in the pathogenic process. If the
far-reaching meaning of this fact is apprehended, it seems
clear that there lies hidden under the whole fabric—of which
we only now see the outline—g, truth of overwhelming impor-
tance to us physicians: t.e., the fact that it is not alone in

acromegaly that the typical signs of impaired function of the .

posterior pituitary appear, but in other syndromes directly
ascribable to the adrenal system: i.., myredema, cretinism,
p.i'@phﬁtaimic goiter, and Addison’s disease, which include in
their aggregate the majority of organic changes of a morbid kind
to which the system is liable, besides nervous phenomena.

This may be briefly illustrated by further quotations from
Dr. Pirie’s excellent paper, entirely devoted to the one case.
As regards the muscular system, the author states that “mus-
cular atrophy is a prominent feature, affecting the thenar,
hypothenar, and interossei muscles of the hands, the forearm-
and arm-muscles, the calf- and thigh-muscles, and also the
glutei,” and refers to Duchesnau,® “who has made a special
study of the atrophy of muscles in acromegaly. So marked is
it in some cases that it has been mistaken for syringomyelia,

2 Duchesnau: Thése de Lyon, 1891,
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Progressive muscular atrophy, or amyotrophic lateral sclerosis;
it has also been mistaken for Charcot’s cervical pachymenin-
gitis hypertrophica and for erythromelalgia,” Referriné to the
skin, Pirie says: “Its chromatogenous functions are disturbed,
much as in theumatoid arthritis. Small freckles are frequent ;
patches of a yellowish bronzing occur also on the face, the
chest, and the insides of the thighs. (Motais describes a bronz-
ing such as occurs in Addison’s disease.) Numerous small
warts are present. (Mollusca fibrosa are described in many
cases and xanthoma-like tumors by Dallemagne.) The patien.f
suffers from a brownish seborrheea, especially troublesome in
the scalp. The hair is thick and coarse and stands straight
upward. There is a scanty beard and moustache. Profuse
perspirations are constantly complained of. The heart is di-
lated. There is tachycardia, the heart beating about 98 to
the minute. A soft, systolic, basic murmur is heard at times.
Palpitations and fainting fits occur very often. Dyspneea is
marked, and asthmatic-like attacks oceur, during which the
patient has to sit up in bed and fight for her breath.”
“The soft parts are remarkably changed as well as the bones.
The scalp is much thickened, as is also the skin of the face.
In addition to the kyphosis there is a compensatory
lumbar lordosis and also a certain degree of scoliosis. The
clavicles are enormously hypertrophied. The ribe are thick-
ened and expanded, the costal cartilages feel bony, and there
are nodular projections resembling the ‘rachitic chaplet’ at
the junctions of the ribs and their cartilages” . . . “With
regard to the organs of special senses, the skin of the eyelids
is thickened and puffy. The lacrymal glands are hypertro-
phied. Increased lacrymation occurs at times, and 1 have
noticed a colloid-like secretion between the evelids.”
“There is amblyopia, nearly complete in the left eye, and color-
vision for blues and yellows is defective. Bitemporal hemi-
anopsia is present. The pupils contract in accommodation and
react to light, though very sluggishly in the case of the left
eye. With the ophthalmoscope optic atrophy is found.”
“She suffered much at this time from polydipsia and
glycosuria, and for over twelve months there was an almost
constant dribbling of saliva from the mouth. . . . The
33
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thyroid was greatly enlarged, but un'der 'tl'e,::tmeflt lwﬂ:h -thy];
roid substance it diminished much In size.” \\'e. 1avef S?;

how dependent the organism 18 ;pon th; Vglﬂ;;gmty of the

arenal system when infectious diseases de :

Suplafiﬁ. %ley agree with Harlow Brooks™ whel'l_he-sai}s} ;
«Tt is quite natural to expect pronouneefi a‘bm).rmalque;,l _1111 i
_various portions of the nervous systeril in a qlsea;i :fne:;th.at
hibits g0 many neurological symptoms™; and his & ate e i)
“oxaminations of the nerve-tissues h'ave ghown qult‘e e o
and general changes” further sustains my deductu{)nz.o Sl
dence of this kind, garnered from all sides long‘ z e
feature it serves to support is thought of, appealsﬂ or,S il
the strongest kind. I again prefer to use t.h[; aue:i)ews 4
_words, therefore, rather than my own, when he r‘tO iy
pathology of the disease, and which seems to me to p \

in- parvo the main landmarks of meurological pathology. T -

have only omitted those of the a}lthor’s own t=:ss,tm:::ate;ez1 St'illii
do not bear directly upon my subject and what text W
' ive:— '
pure{}‘rPii?;;:frzl Nerves—The trunks 'of'the_perlphe;al Izerv:z
are. for the most part, enlarged ; this 18 d1rect_1y ued oeri_
inc;ease in the connective tissue of the endoneurium Tl Ehow
neurium. Often the sheaths of the nerve—tr‘unks‘ ﬂSOh i
considerable thickening. This general connectwe-tlsslle d;;{)m
plasia frequently so encroaches on the newg—ﬁbers as ({ founfl
them, and degenerated nerve-ﬁberls tare qzﬁliﬁ::niirueﬁon
ich may show complete axis-C)
S(Ufriog, “(;};ll;lilni). " These conditions may persist throughout

_the entire nerve-trunk, extending even into the nerve-roofs.
: Duchesneau. :
(Am‘%d(;nglia.—ln thl posterior-root gangha, also, Wehﬁtnd t:z
connective-tissue elements greatly mcreaset_i, so t ay re\ed
macroscopically the ganglia are often eonm'derably endaug On
Microscopically the ganglionic cells are sometimes prfssihatphe
and atrophied (Marie, Marinesco). Arnold repor SH ft]]e
found vacuoles in the nerve-cells. ;111 Cases 1 anfl 0
author’s, the alterations in the ganglion-cells were slight.

———

#1 Harlow Brooks: Archives of Neurology and Psychopathology,
1898, p. 692,

vol, i, No. 4
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“It is difficult to determine whether the nerve-cell lesions
are secondary, perhaps directly dependent on the connective-
tissue hyperplasia about the cells and fibers, or are primarily
due to defective nutrition of the ganglion-cell bodies. Per-
haps these ganglionic changes are wholly, or in greater part,
responsible for the degenerations and atrophies which take
place in the muscles of the voluntary dystem. ‘

“Sympathetic Ganglia.—The changes in the sympathetic
ganglia and trunks have been made the subject of special study
by several very prominent investigators, among whom are
Marie, Marinesco, and Arnold, and have been looked upon by
many as factors of an etiological nature. Finding, as we do,
such pronounced change in the blood-vessels, it does not seem
at all strange that lesions in the sympathetic ganglia should
be present; but a view intimating a dependence or relation
of the vascular changes to the lesions in the sympathetic sys-
tem is not in accordance with our own ideas expressed at the
close of this paragraph. In. general, the changes in the sym-
pathetic ganglia are very similar to those already described in
the ganglia and trunks of the cerebro-spinal system. In some
cases the size of the ganglia is considerably increased (Arnold,
Marie, Marinesco), and, microscopically, the connective-tissue
web is thickened and proliferating. The ganglion-cells are

often reported as exhibiting evidences of degeneration.”
“Arnold has found vacuolization; not infrequently
considerable deposits of pigment are seen within the cytoplasm.
But, as in Case II, the ganglion-cells may be normal ; the Nissl
bodies are present in mormal arrangement, volume, and shape,
and show no deviations in their staining reactions; and the
pigmentary deposit is not abnormally abundant. The sym-
pathetic ganglia in the case reported by Gauthier were also
normal. It is advisable, at this point, to call attention to the
fact that the interstitial hyperplasia is by no means a lesion
characteristic of the sympathetic system, hut is simply an ex-
tension of the general process so often alluded to. | The growth
of connective tissue in the sympathetic may .depend in: part
on lesions in the walls of the vessels; or both may be referable
to:the common factor of deranged nutrition. :
“Cord and Medulla—The. pathological findings in both
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the cord and medulla differ greatly. Virchow, and also Fritsche
and Klebs, have reported hypertrophy of the medulla. The
spinal cord was enlarged in the case reported by Linsmayer.
Many observers have reported various degenerations in the
cord. Baruch’s case was associated with symptoms of syringo-
myelia; Debierre gives a case with diseased posterior columns,
while Arnold, Dallemagne, and Tamburini have found at au-
topsy irregular degenerated areas in the cord, affecting, how-
ever, no special place with any degree of constancy.”

That the trophic changes in the nerve-tissues explain
several of the neurological and myological symptoms in acro-
megaly is obvious, but these occur in advanced cases, t.e., when
cuch morbid changes have had time to occur. The signs which
point to the posterior lobe as the seat of an important center—
in keeping with physiological data enumerated on page 510—
oceur during the early or erethic stage, viz., the painful hyper-
wsthesias in the extremities, the tingling, numbness, the vaso-
motor neuroses and the palpitation. Their presence i explained
by the marked rise of blood-pressure produced by irritation of
the pituitary body proper, observed by Cyon, and confirmed by

Masay, and by the long-recognized identity of the posterior
pituitary as the neural lobe, its histology and nervous connections.

Pending additional evidence in this direction the nature of
the process through which the pituitary influences the nervous

system requires study.

THE HISTOLOGY AND PHYSIOLOGICAL CHEMISTRY
OF THE NEURON.

We are first brought to inquire into the relationship be-
tween the modern conception of the structural composition of
the cerebro-spinal axis and the views 1 have submitted.
Granted, therefore, that the posterior pituitary body is the
seat of a process through which chemical energy is converted
into mervous euergy, and that this constitutes the nervous im-
pulses which the cerebro-spinal axis transmits to the various
organs, how do the nerve-elements utilize this energy when
functionally active?

1 refer, of course, to Waldeyer’s neuron as the morpho-
logical unit of the cerehro-spinal axis, and the processes of
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which are not in contact, but sufficiently close, one to the
other, as to make it possible, when required, for a nerve-impulse
to cross the interval between them. These facts have been
satisfactorily established by modern methods, especially through
the. labors of Golgi and Ramén y Cajal. But the manner giu
?vh]ch the gap between the processes is closed—i.e., how the
impulse passes from the terminal brush of the axon of one
nervous- element to the dendrites of the next—is still to be
determmfed. It has been suggested, however, that the processes
behave, in a limited manner, as do the pseudopodia of the
ameba, and that by a slight extension the interval between
the processes is closed. When the processes are not in con-
tact they are said to be in a state of “retraction.” Much as
such a function would facilitate and shorten our analytical
W()I'k' cquld incontrovertible experimental facts be adduced to
sust_am it, we are brought, by a review of the literature of the

sub]ect,-to recognize that such facts are not available. Indeed

tbe majority of physiologists and neuro-histologists now eonj

sider the question of “amceboid movements of the neuron” in

the light of a working hypothesis.

: There is one feature of the investigations in this direction
“.'hlch. may serve to throw more light upon the whole ques-
tmn‘ if one of the more prominent deductions submitted by
me in the present work is taken into consideration: t.c., the
fact that certain drugs cause overactivity or insufficiency o’f the
adrenals. :

Much of the physiological work done in connection with
the neuron includes the administration of various toxics,—
strychnine, chloroform, morphine, ete.,—and ameeboid mo’ve-
ments or other active manifestations of the protoplasmic proc-
esses are thus aseribed to the action of the drugs upon the
neurons per se, whereas, in the light of my views, the changes
of form witnessed should be ascribed to increased or reduced
bloodtsupply when toxic doses are given. To illustrate my
meaning I will give in outline an experiment which repre-
sents one of the key-stones of the entire theory, that of
Demoor. Before doing this, however, it may, perhaps, be well
to state that I will consider the terms “neuron™ as applying
to the complete nerve-cell, including processes; “neurazon”
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to the (usually) single and long process which ‘(_axt.ends .alcimgr
the center of the nerve-fiber, and is then called axm.vcylmde.r,
“dendrites” to the cell’s many processes—some of which env. :;
many branches or tufts—other than the neuraxo'n. ‘ \'1
F o:t:zr and Sherrington we will consider that neuraxons call:r)i
im;)ulses away from the cell, while dendrites tr‘anslmt 1mp11 ses
into the cell. Two other prominent morphological features are
the “gemmules”—minute projections all along the dendnteﬂs——f
and t‘heir terminal twigs, which recall those on.the stems o,
the moss-rose, and the varicose, or irregular, swelhngs that I-n?}l
be observed in the course of the dendrites or their fermina
twigs. : .
gThe experiment of Demoor was briefly as follows: Ii;)
killed a dog by injections of morphine; a se(ir,tl?ld d:hg Wazﬁlﬂa-
ine { ime, then killed by cutting the m 3
morphine for some time, : e
' ' xt day a piece of the le
third was trephined. The next . !
fphere of the latter dog was removed; th.e anlmal.hemg t]tl[e']%
;nnrphinized, another piece—but of the r1ght hemlsr;h:}x;e ; :;;
time—was removed. Portions of the hemlif)heres.o . e‘wre
i 8 d, all specimens W
killed dogs having also been removed, S
i isely er. The cellular changes
treated in precisely the samg mann : ‘
imilar i ng taken from the mo
were found to be similar in all specime ; re
ini imals: thei les had disappeared. Alone
hinized animals: their gemmu | ’
?he series the piece removed before morphine had be;Tn f]::;
was covered with regularly distri‘tmte(}il lgen;;rlmles.peri n(lent s
T v ize is this: while this ex nt s
fact T wish to emphasize 1s & : :
th((])ught by its author to show that the ret;actlgnbof the p%zile
sti inactive state, as induced by mor
1les constitutes the inactive s te,
;rllllrough the local action this drug is now thou-ght to have EE:.E
nerve-cells, the retraction of the gemr;m;l?s 1sﬂdu: :’? gtc; a;f_
ol erioles, including thos .
vasoconstriction of all arterioles, cludsny e
i i hine upon the sympathe
nals, by a direct action of the morp ;
:Zﬁer ‘(See page 1272.) We thus have, msjread .of a purelqy‘
local e.*ﬂ"ec;c an example of the general phyg:ml(;gm:}all przzi;z
gt vk asses from the active to the pa
hrough which the neuron passes . ;
it:te the circulation of oxidizing substance in the neuron being
inhibited. _ i
= Again, the same structures treated by different Eet}?ﬁo&
have been found to yield different results. Thus, H. B
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den** found that “all material treated according to the slow
method of Golgi shows, as a rule, an almost absolute freedom
from varicosities; varicose cells occasionally occur.” The
mixed method and the rapid were found to yield practically
the same results when the dendrites had taken the stain: the
gemmules were almost invariably present and regular, In
some sections almost every dendrite was varicose; in others
hardly any. All these results were similar whether normal or
“toxic” material was used, and the author concludes that “it
is impossible for an unprejudiced observer to differentiate or
distinguish between the two kinds of material” Lugaro,*
who has upheld the retraction theory, also reached the con-
clusion that “imperfect fixation is very largely, though not
entirely, responsible for the formation of varicosities and the
disappearance of gemmules.” Weil and Frank summarize what
a review of the literature of the subject shows, when they say:
“The findings have been in almost every case positive, although
there are occasionally records of negative results and even
contradictions,—as, for example, between the investigations
of Demoor and of Soukhanoff on the effects of chloroform.

Retraction of the gemmule and coincident swelling of
the dendrites form the essential features of every description.”

Judging from the foregoing estimates as to the effects
of stains upon dendrites, these phenomena are to be consid-
ered as artifacts: i.e., as artificially produced changes. Under
these conditions, it is clear that the latter should appear, irre-
spective of the condition of the animal at the time of its death:
i.e., whether under the influence of toxics as stated, fatigue,
ete.

That prevailing views in this connection are erroneous is
my firm belief after a critical analysis of available experimental
evidence. Particularly instructive and valuable in this con-
Dection are the experiments of H. H. Goddard,** which con-
Sisted “In cutting through the entire head of the animal at a
single blow with a very thin sharp knife, the parts of the head

falling instantly into large dishes of Cox’s solution warmed
- A
2 H. H. Bawden: Journal of Comparative Neurology, May, 1900,

* Lugaro: Rivista di patol. nerv. e ment, vol. fii, 1898,
*H. H. Goddard: Jour. of Compar, Neurol,, Nov., 1898.




