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BY J. HUGIILINGS JACKSON, M.D., F.R.C.P., LL.D., F.R.S., I speak of the first degr
Physician to the Hospital for Epilepsy and paralysis; anid iliysiciall of investigation.

to the Londonl[os)ital. From the external r
there is a lesion of thi

(Concluded front p. IL-I.) sule; that is the anato
I NEX-T speak in some detail of the metlho(lical investigationt of silnce thei' l)pbellnifltat
particular cases of brain disease, and shall deal with questionis of tive, paralytic, we co

treatment at several stages of the inquiry. The clinical problem internal aptisule is lostthe p)hysiological part,
of what we call a disease is threefol(d -anatomical, seat of lesioni; It may sesein a petliiiit
physiological, functional nature of lesion; pathological, disorder of of flunction ad(] latlhol
the nutritive process. The division into structure, function, and a clot has destroye(l fil
nutrition is, of course, arbitrary, but it is a convenient one. I may gone together by one bl
nowv say, once for all, that I use the term functional in its mean- (in lors,orflinctioilao
ing as the adjective of the word function. I do not believe that normal phy.siological sti
there can be any kind of symptoms without abnormal changes, for the licropl)sy to ttll
hlowever slight they may be in some cases (see an able paper by wlhich l)rodlleeCl it. Ag
Dr. Allchin, Westminster Hospital Reports, vol. ii). Hence, wlhen toereiDr destructieiiol
speaking of cerebral and cerebellar tumours, and otlher masses, 1 lof Dr.Tfount-ionpofibri
used the expression gros8 organic disease, not doubting that there wouldI ptut it, lhemipli
is some organic change, however minute it may be, and. as yet un- symptomn always signi
discoverable, even in epilepsy proper, in chorea, in neuralgia, etc. loss of function, altlho
There are two diametrically opposite kinds of functional changes. that loss are various.
1. Degrees from slight defect to loss of function. 2. Degrees from kindl of fuinctional cli
slight to excessive exaltation of futnction. The former, negative siological states-tlhe
state of function, exists in cases of paralysis, the latter, positive siological states andI tli
(super-positive) state of function in cases of epilepsy, choren, is of supremie isiportan
tetanus, etc. I never use the expression 1' disorder of ftnction,' the distilnction in simp]
buit speak of degrees of negativ-e functional states, and of degrees pathological processes
of states of over-function. The two may co-exist. Some elements So far we lhave dea
of the set of motor nervous arrangements representing a musccalar tomical and physiologi
region may have lost function, whilst other elements of the same lhave not yet, except
set may be in over-function. For example, we find not rarely medically important el
persisting hemiplegia and occasional convulsion of the muscullar cally we say of a case
region paralysed. initernal capsule, that, (:
One advantage of the scheme of investigation by the triple state, we man be able

division is that we learn by it where our knowle(dge is deficient. cludingiY that (3) the pa
Indeed, of some cases of nervous disease it would be commonly first of whiat I may cal
said that we know symptoms only. The scheme enables us to lhemiplegia. I say rotl
separate definitely whlat we know from what we only stuppose. speak of the patliologz
In chorea we know that there is the second kind of functional l;emorrhage is to spea
lesion; at any rate, it is an irresistible inference that the by clot is it quasi-traui
movements depend on unduly high instability of nerve cells. huit an incidenit-a ver
But we do not know the seat of thut lesion, nor the pathological indeed universal, patl
processes leading to it. On the anatomy and patlhology of chorea bearing oss the " rougl
all of us have hypotheses only, M1y speculation is that, ana- onset; (B) the patient'
tomically, the lesion is of some conivolutions of the motor area, some modes of onset.
and that the pathology in most cases is plugging of arterioles. (1) If the paralysis
In illustration of the triple method I shall take a case in which creases in degree and

our knowledge is fairly complete, an ordinary case of hemiplegia. by- week, tllere is grea
Before I do this I will once more speak of tpes. As to range, I bral lhemisphere. I cc
make two types of hemiplegia. 1n most cases the arm suffers diagnosis of cerebral
more than the leg, in some the leg more than the arm. The such hemiplegia thert
division arm-type and leg-type is of practical importance. Were I confident of tuimour o
obliged to be paralysed of the left side I should prefer the ordi- Again, if there be no
nary variety of hemiplegia, in which the arm suffers more than tllis slow hemipleg
the leg, as I could do indifferently well without the use of the left "1 even " degradation
arm, and could get about if the leg were only slightly paralysel. tumouir (or other ma
If the paralysisiwere to be of the right side, I would far rather posite ceretbral hemis
that the leg suffered more than the arm, particuilarly becauise I operation.) In young

one cerebral hemispli
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from bottom, omit 'it^ explaowtzh of diffJcultproble 'sure middle lobe of the cer
8 There is, however, with the over-development ot some noments loSs of legia, in the latter re

other movements of the same muscles ; the two opposite functional lesions, the itt marked, and wb
inference is, co-exist in chorea. In some cases the paralysis (that is. loss of the dfrni
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illuistration. I remark of the second that
s, so to call thiem, betoken a grave lesion.
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region affectedI we infer, let uts say, that
emiotor, anterior, part of the internal cap-
mical part of the clinical lroh)lein. lNext,
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ticlide thlit the funietioni of filortes of thie
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-ptifornii heimiplegia, I call it-(temporary)
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ifyinig the abnormal plhysiological state,
iugh the pathological processes effecting
When we come to consider the otlher

iange-exaltation of functioni, hyper-phy-
listinction between abnormal (crtude) plhy-
iie pathological processes producing them
ice; hence, one reason for insisting now on
ile cases betweei loss of function and the
producing it.
Ilt expressly witlh butt twvo elements, ana-
ical, of tile tlhreefold clinical problem; we

incidentally, said anytlhing on the most
lement, tie pathological. Whilst anatomi-
of hemiplegia that the lesioni is (1) of tlle
2) physiologically it is a negative fulnctionial
to complete tlhe clinical probleins by con-

Ltllology is cerel)ral h;mmorrhage. I speak
11 tle rouglh and(i imimediate pathology of
igh and immediate because, for example, to
y of a case of lhemiplegia as being cerebral
ik very inadequately. Destruction of fibres
tmatic lesion; cerebral lh.Tmorrhnge is often
ry calamitous one-inl an exceedingly wide,
iology. We lhave two kinids of evidence
I palthology of hemiplegia: (A) mode of
a general patlhology. I cani only consider

begiiis very locally-say in tlhe lhand-in-
in range very slowly, (lay by (day and( week

Lt likelihood of tumouir of the opposite cere-

onfess that 1 have twice been wvrong iii tle
tuimour from " slow% hemiplehgia.' If with
be also double optic netuiritis, wet imiay be

r some other kind of adventitiouis prodtuct.
severe headache and 110 o)tic nieuritis with
,ia." yet if there be with it gradual and
of mnind, tlhebre is most lproblabily a large
ds)deep in the wl-ite slubsttanice of the op-

;phere. (I shouild not in stii(h a case advise
g clildreii, whien thie aldventitious product in
liere is very large, the head ge ts bigger. the
happens also in some eases of tumour of the.
rebellum; in the former there is some hemi-
eeling gait. When the motor symptoms are
sen the child is youing and very ill or indo-
hiagnosis is far from easy.
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lis. But I wish to say very prominently that hemiplegia so

co ning on is, in my experience, exceedingly rarely ownng to
syphilis. In an article, "The Byphilitic Afections of the Nervous
System," Journal of Mental &ience, July, 1875 (also Medical
Ti'nes and Gazette, May 23rd, 1868, p. 551, et seq.), I put down
"'sow hemiplegia" as one of three varieties of "syphilitic
hemiplegia;" but since that time 1 have not seen a single case
of such hemiplegia owing to a syphilitic tumour-of course I
speak of cases completed by necropsy. Two other very common
types or varieties of " syphilitic hemiplegia" will be spoken of
further on.

(2) If the hemiplegia is found immediately after an epileptiform
seizure which began very locally-say in one thumb-I should
concluide that there was disease of some part of the cortex in the
Rolandic region of the opposite side of the brain.' Of course the
practical question in diagnosis here is the cause of the fit of which
the hemiplegia is a consequence; it is a post-epileptiform hemi-
plegia. In such cases the disease is most often tumour; it cer-
tainly is not always so; there may be plugging of cortical arteries.
I say nothing of guessing, but submit that we can only confidently
diagnose tumour as the cauise of epileptiform seizures if there be
also double optic neuritis. I have not yet seen a case followed by
necropsy, the two symptoms-the epileptiform seizure and double
optic neuritis-co-existing, in which I did not find cerebral
tumour.
To ascertain whether epileptiform seizures do or do not depend

on cortical tumouir is important with regard to surgical inter-
ference. Were I subject to frequient epileptiform seizures always
beginning in the leqft thumb. I would have the "discharging
lesion" cuit out, even if I could know that there was no tutmour
as an induicing cauise of it; if tumoutr were found, of couirse that
should be cut outt too. In the case mentioned (page 63, operation
by Ilorsley) I advised operation, although I could not tell whether
or not that patient's fits depended on tumour. Enough of the
cortex should, for cure of the flts, be cut out to produce consider-
able paralysis of the part in which the convulsion begins. I
spoke of fits beginning left-sidedly; on account of the "speech
centre," operations on the left cerebral hemisphere are more
serious than operations on the right.
To return to the hemiplegia. Althouigh post-epileptiform hemi-

plegia so often depends on tumour, it is transitory; it depends
very indirectly on the tumour. We now come to some further
considerations also of practical value.
The tumour causing epileptiform fits is sometimes syphilitic;

the sequent hemiplegia is one type or variety of "syplhilitic
hemiplegia." But to say that syphilis (a s,rphilitic tumour,
gumma, of the cortex) " caused the bemiplegia, is to speak very
vaguely. Here we have a most. excellent example of the indirect
way in which syphilis " causes " nervous symptoms. It is a long
cry from syphilis to this variety of what we call "ssphilitic
hemiplegia ," let us look at the stages from syphilis to the para-
lysis. First there is slowly formed a syphilitic tumour; next this
causes the caume (the direct cause) of the fits. By some process,
there is produced high instability of cells near the growth (pre-
sumably in the order from smallest towards largest) a persisting
local condition which, althouglh produced by, is secondary to, the
syphilitic tumouir and is itself not syphilitic. This secondary and
iion-syphilitic change has become indepenident of the syphilitic
tumour, being established it is automonous; it is then an energetic
" lyper-physiological parasite;" there is what I call it a "'dis-
charging lesion" or "p hysiological fulminate." or, sometimes
using Horsley's term, an "epileptogenous focus." In still other
words there 18 produced a functional change, in the proper sense
of the term functional, one of high instability of nerve cells. This
change is not a pathological one, but is ani hyper-physiological
state, a crude physiological state; it is the result of a
pathological process entailing, no doubt, destruction of some
cells, but yet increased nuitrition (presumably of an inferior
kin,]), and consequently unduly high tension and instability
of others. There is, 1 imagine, an encephalitis provoked by
the syphilitic tumour, not in its individual character as a
syphilitic product, nor even in its more general character
as a t.umouir, hut in its most general chameter, that of a
" foreign body." So to speak between the "foreign body" and
tlhe high instability of cells making up the"sdischarging lesion,"

9 Beevor andt Horsley find that. in the monkey, the particular part of the
cerebral cortex where the thumb, which has a wide representation in the cortex.is m7ost especially represented is about the junction of the lowest and middle
thirdF of the ascending parietal convolution,

comes the active pathological process, a local encephalitis. Put-
ting part of the foregoing otherwise: the secondary change in-
duced is the same, whether the tumour be a glioma or a syphilo.ma.10 So then the change on which the fits directly depend ispoet-syphilitic, or, if we take into account the disordered nutri-tive process, which I imagine to be a local and limited encephalitis,it ispost-po8t-syphilitic. The hemiplegia, on any hyTothesis as to
the exact nature of the negative central change immediatelyanswering to it, is a still more indirect result of syphilis; I ima-gine, essentially adopting Todd and Robertson's hypotlhesis, that
it depends directly on loss of function of fibres of the pyramidal
tract; they being, it is suggested, exhausted by the excessive (is-charge in the preceding fit. At any rate there is some negativecentral change.1' Here we have in sequence the two oppositekinds of functional, abnormal physiological, change; there is higlhinstability of cells, over-function, and following sudden, etc., di1s-charge of those cells, there is temporary loss of fulnction of nerv-{
fibres. Neglecting the hypothetical encephalitis, this type of
"syphilitichemiplegia" is "caused by syphilis" in a triply in-direct way.
We have two kinds of treatment for this variety of " syphilitichemiplegia;" treatment for syphilis, and treatment, for the most

part empirical (bromides), for the fits; the post-epileptiform hemi-
plegia (or, after partial fits, monoplegia) requires no treatment.

3. If the hemiplegia comes on deliberately, say in half-an-hour,
or if the patient tells us that he was paralysed on getting up in
the morning-hemiplegia without defect of consciousness--the
presumption is for local softening from plugging of the middle
cerebral artery, or more likely of some branch of that vessel.

4. If the hemiplegia comes on rapidly with loss of conscious-
ness, or if coma soon follows a deliberate onset, the presumption
is for cerebral hemorrhage.
We have, however, to bear in mind that 3 and 4 are only em-

pirical rules. Strictly, we should speak of degrees of "gravity "
of lesions, using that term to includle both quantity destroyed and
rate of destruction. Comparatively slow blocking of the main
trunk of the middle cerebral artery tas in a third type of " syphi-litic hemiplegia" I have yet to remark on) may be unattended bywhat would be commonly called 1088 of consciousness, whereas
sudden blocking of that main trunk by an embolon might entail
temporary coma. There are other qualifications to the Rules 3
and 4. We have to rely upon the patient's general pathology. I
give but one illustration. If the patient have atheromatous
arteries, lhypertrophy of the left ventricle, and chronic renal
disease, we conclude for clot, in whatever way the hemiplegia
came on, and whether it be slight and transient or perfect and
permanent.

Omitting much, I make two further remarks on diagnosis be-
tween clot and softening. If a patient have double, or even uni-
ocular, optic neuritis (the latter is very rare in physicians' prac-
tice), the hemiplegia coming on rapidly with, or even without,
loss of consciousness, is probably owing to htemorrliage from a
vascular tumour of thie opposite cerebral hemisphere.12 Here we
must, however, exclude Bright's disease, it being remembered that
sometimes withBright's disease, andwithout intra-cranial tumour,
we have optic neuritis indistinguishable from that which tumour
most often produces. Certain well-known abnormal changes in
the fundi in Bright's disease are not always " characteristic," as we
used -very many years ago to say, of that disease. Again, suppose

I" Illustrating by aniotler secoi,darv change; optic neuritis from syphilis ii
nlot s'Yi))iiitis- optic netiritis ; ally sort of tuimou;r or mass in the brain prodtlicesjust ilie saine kind of cliaiige in the optic. discs as aniy other does.

" I sluppose that the negative post-epileptiform clhanige answering to tlheparalysis is above the anterior horns (exc;ept perhlaps for exlhaustion of inhibi-
tory cenitres. Gowers's), where there are exaggerated knee-jerk and foot clontis.I publishled a case of this kind (Miedical 7Tones and Gazette, Fe)ruary 12th. 18$1,On a Case of Temporary Left Hemiplegia, witlh Foot Clonus and rTxaggeratedKnee Phenomenon, after an Epileptiforin Seizure beginning in the Left Foot).The estimation of the different conditions of the " deep reflexes" after epilep-tiform auit epileptic fits is verv important. (Seea- 'ery important paper bv
Bleev-or, Braint. 1882, On Knee-jerk, and Foot Clonus, Plantar Reflex aiid Coli-jujgate Deviation of the Eye, after Epileptic Fits.) When there is exaggerationof the "deep reflexes," there Is a degree of futnctional clhajge inot spoken of in
the text; certain anterior horns are in over-ftinetious from, I tlhink, loss of
control. This (iegree of funiictional change is noit the result, not the directresuilt. of anv pathological process; it otuglht to be most carefuilly distin-guilshedl fromii the degree constituting a "discharging lesion," or we shallmisinterpret some symptomatic conditions, post-epileptic states (mania, etc.),for example.

12 I have spoken, it will be seen, of three very different ways in which bemi-
plegia may be associated with tumour of the cerebral hemisphere (1) slow hemi-
legia from gradual destruction, (2) post.epileptiforrn hemiplegia, and (3)emiplega by hstmorrhage from a tumour.
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a patient, say a young patient, has cardiac valvular disease, then,
if hemiplegia comes on suiddenly with deep loss of consciousness,
we must not be sure4hat there is embolism; there may be cerebral
hsemorrhage from rupture of a large aneurysm of some branch of
the middle cerebral artery. I do not know how to distinguish be-
the two possibilities.
To shorten my subject, I shall now arbitrarily suppose that the

lesion causing the hemiplegia is local cerebral softening from plug-
ging of an artery. Some general remarks are needed before going
rurther. Cerebral softening is always local; and (excluding soft-
ening about tumours and other obviously exceptional cases), it is
localised by vessels, mostly arteries, and, as a matter of fact, the
middle cerebral artery, or some branclh of it, is nearly always the
vessel plugged; thus, the two great symptoms of softening of the
brain are hemiplegia and aphasia, sometimes both together. There
is no such disease as " general softening" of the brain. Some cases
so-called are cases of cerebral atrophy, of general paresis, or ire
cases of cerebral tumour. Reasserting that softening of the brain
is local, and that it is practically an affair of plugging of cerebral
arteries, the next remark is that there are two processes of plug-
ging-thrombotic and embolic. In the former, the vessel is
",crusted up," because the artery, mostly atheromatous, but some-
times the subject of a syplhilitic change, is roughened in its in-
terior, or narrowed, or botlh; here the artery is in fault. In em-
bolism the artery may be, aiid often is, quite healthy, innocent,
and is corked up by somethling coming from a distance, in most
cases, from the valves of the heart. No doubt there is sometimes
partial occlusion by an embolon, complete closureof the artery be-
ing effected by superinduced thliombosis. We sometimes hear of
I extension of softening." I know of none, except possibly by
plugging of other arterial branches, supplying parts near the
already softened part; this is not, hiowever, properly speaking,
extension of, but additional softening. It is common enough to
find general mental deterioration slowly following a local cerebral
lesion, clot, or softening, which has produced hemiplegia. The
patient suffers from detect of memory, and is incapable of stus-
tained intellectual exertion. He is "more emotional " (really there
is here loss or defect of the highiest [" finest ] with increased
manifestation of the lower ["' coarser '] emotions). But I presume
that the intellectual and emotional deterioiration are owing, not to
softening nor to extension of softening, but to widespread partial
atrophy of convolutions.

It is needless, for my present narrow purpose, to speak of the
differential diagnosis between thrombosis and embolism as a cause
of the local softening which produces heiniplegia. The commonest
condition for the thrombotic process is arterial atheroma. I wish
to speak of a rarer cause of thrombosis of the middle cerebral
artery-of a third Type or variety of "syphilitic hemiplegia."
We shall see another way in whichl syphilis produces nervous
symptoms indirectly.

I do not deny that syphilis may "attack" proper nervous ele-
ments, nerve cells, and fibres of nervous organs directly, or be an
important factor towards their degeneration. I say nothing here
on that question. In cases of syphilitic nervous affections" of
wvhich we knowv the mi?orbi(d aniatomy, the direct " attack"' is upon
non-nervous inlgredients of nervous organs. Wlhen there is a
syphilitic neuroma, as it is often called, say the trunk of the third
nerve is affected, the actioIi of syphilis on nervous elements is
indirect, but yet most nearly direct; an overgrowth of connective
tissue there an(d then squeezes nerve fibres. The process by which
syphilis produces the type or-variety of "syphilitic hemiplegia" 1
amn about to remark on is far more indirect, althouglh not so indi-
rect as is the one whereby the type recently considered (post-epi-
leptiform lhemiplegia) is prolIuced. There is first slowly estab-
lished syplhilitic disease of the middle cerebral artery or of some
branch of it: so far all imay go indifferenitly well. But the dis-
eased artery becoming narrowved, sometlhing happens wlhich is not
syphilitic. Thlrombosis occ-is, and thereupon ensues local soften-
ing of the brain, causing lieiniplegia of deliberate onset, without
loss of conscio-asniess, but,l)erhaps, if the main trunk be plugged,
with considerable, stutpor. I fear that it is not always realised
that in this type of " syphilitic hemiplegia" there is softening of
the braini; that there is essentially the same change (I have not
yet seen red softening in sieh cases) as that whiich occurs when
an atheromatous artery is thrombosed, or when a healthy one is
corked up by ain embolon. The real nlervous clhange, the one on
whtich the par.alysis in this typt of"' sypl1ilitic hemiplegia"direollj
dtp uds is not a syphilitic change at all; it is p)ost-syphilitic. I
haveassum J that the arterial d6iease is syphilitic, have spoken

as if we had had the necropsy Iirst. I must next speak generally
of the diagnosis of " syphilitic affections of the iiervous system,"
in order methodically to answer the questioii, " Is this patient's
hemiplegia syphilitic?'

It would be wasting time to speak of such evidence as clear
signs of syphilis in visible parts of the patient's body; this is, of
course, the best kind of evidence, and no one i. likely to ignore it.
There is another kind of evidence which is of great valtue in
diagnosis when that just spoken of is not to lbe had. I must pre-
mise that the hemiplegia itself, its kind, degree. and mode of onset
do not help uis. I submit three dicta on syplhilitic nervous affec-
tions: (1) NTo single nervous symptom is characteristic of syphilis:
(2) It is the disorderly grouping (random association) of certain
nervous symptomw, or the disorderly or random succession of certain
nzervous tsymptoms which is most characteristic ofsyphilis. The third
dictum, that syphilis produces nervous symptomis indirectly, has
been insisted on when dealing with the two types of " syphilitic
hemiplegia." I will give but one illustration of a medley of sym-
ptoms often pointing to syphilis. If a man have paralysis of
parts supplied by one thiird nerve and hemiplegia of the same
side, there are certainly two lesions, and there is in that "random
association" very strong empirical evidence of syphilis. I now
speak of treatment of "syphilitic hemiplegia." We must take .n
realistic view of the situation. Although it is, for many clinical
purposes, conveniient to use tlhe term "isyphilitic liemiplegia," it
would be monstrous to think of a case of hemiplegia as "caused
by a syphilis," witlhout tacit analysis of the real state of things in
each case.
The third type of syphilitic hemiplegia is for direct treatment

of the paralysis itself, a case of local cerebral softening, a non-
syphilitic clhange, although produced by thrombosis of a syphilitic-
ally diseased artery. What will drugs do towards ridding the
patient of his paralysis? Notlhing. No drugs can do anything
whatever, good or bad, for cerebral softening; softened brain is
not brain at all, it is dirt in the brain. More generally, he who is
treating by drugs hemiplegia owing to softening, however pro-
duced, or to clot, is treating a hole in the brain. Even supposng
that vigorous anti-syphilitic treatment had swept away all syphi-
litic changes from every part of the patient's body, it would have
done nothing for the post-syphilitic change, the softening. And if
we lhad druigs which could dissipate the plug in the vessel (I know
of none), thev would lhave to do it with marvellous quickness, oi
the nerve tissue wouild be dead by starvation before circulation
was re-established. And yet, without any inconsistency, I treat
actively by mercurials and( iodides in early stages of the variety of
"syphilitic hemiplegia" unider remark; for there is a reasonabli
probability that other cerebral arteries may be syphilitically dis-
eased, and, by acting on them in early stages of syphilitic growth,
we may obviate plugging of them, and thus prevent other local
cerebral softenings. We must bear in mind that many syphilitic
diseases of the nervous system are post-syphilitic in time. It is
only in recent syphilitic changes most nearly directly affecting
nervous elements, as whiien nerve trunks are diseased, that we canl
hope for verv happy results. I imagine that most cortical gum-
mata are well established (" firmly rooted") before they produce
serious symptoms in their character of " foreign bodies;" hence thc
importance of active treatment of headaches in the syphilitic.
especially if the pain be of one side of the head. There is a
fallacv as to the effects of treatment of the third type of " syphi-
litic hemiplegia" to bh now pointed ouit.

It may be said that, as a matter of fact, soini of the patients
who present this type of " syphilitic hemiplegi't" cret rid of thoiu
paralysis on treatment by mercury and iodides. To that I can1
testify, but I submit that our drugs do not cure them. Why, then.
does the patient get well? Not from roundabout supply of blood,
by anastomosing -vessels, to the part of which the proper arteryi
blocked, for the central branches of themiddle cerebral artery
have no, or next to no, anastomosis; the boycotting is effectuni.
Nor will it do to invoke shrinking or abrogation of the plug; that
would occur too late. Tlhefact is that patients reover from hemi-
plegia when the destruction which caused that paralvsis remain,s,
provided the lesioni be limited inextent. For after stch rec6verleF
we may find wlhen, later on, the patient dies from some non-cere-
bral disease, that a smiall part of the brain has been annihilated.
there is ahole where nervous elements once were.l Degree of re-

13- I here(quiote from the abstract of the report of aease of a patient of mbile
pnblish ill the JOURINAL, August;0,'th,17.S3, p. 254. A gentlemian, aged 38,i,0
'I"paretlly go ellal II lth. was flrst seen in Jtuly,1867, for recent (J)l I

AMthtparalysis of the parts supplied by the left portio dura nerve, and forrevfit
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covery depends to soine extent on the exact position of the lesion;
I am speaking of cases of patients who do recov-er; and I mean
What we call recovery, not contending that there is absolute re-
storationi of power in any case. Deficient dexterity may
show loss of some " fine" (most special) movements; and
too ear'y- fatigue of the " recovered" limbs means some
paralysis, as does, also, undue slowness of motion of them.
Speaking generally of all kinds of destructive lesions, I would
suggest (I cannot speak definitely) that if a small quantity of a
nervous organ be destroyed, there is recovery; if a large quantity,
there is some recove-ry; if of a very large quantity, scarcely any.
Some cases of hemiplegia, where the paralysis is very slight and
also transitory, may be explained by the hypotheses that they are
"functional," or that they are " owing to gout," or to liver and
,stomach derangement, or to constipation, and so on. The simplest
hypothesis for these cases is, I submit, that there is a local de-
structtive lesion, but a very small one.

Tlhe process of recovery is obviously of vast importance for our
consideration in regard to rational treatment of some cases of
-very serious brain disease; for if recovery be spontaneous, we may
err in attributing it to the effects of our remedies, and thus our
opinions on therapeutics become untrustworthy. Why do pa-
tients recover from hemiplegia when the loss of nerve tissue is
permanent? The reply is hypothetical. There are, according to
degrees of gravity of the destructive lesion, degrees of recovery.
I should put down paralysis at the onset to the destruction ef-
fected, and attribute degrees of recovery to degrees of compensa-
tion; nervous arrangements near to those destroyed, having closely
similar duties, come to serve, not as well, but, according to the
degree of gravity of the lesion, next and next as well as those
destroyed. Let us take for illlustration the second degree of
hemiplegia, supposing it to be owing to lhaemorrhage. I should
attribute the paralysis wlhiel) the lateral deviation of the eyes
(neglecting that of the lhead) signifies to the same cause as I
shoutld the rest of the paralysis, should say that nervous arrange-
mentst4 for some oculsr movements had been annihilated, should
do so if I could at th-t time know that the deviation would pass
away. I should not explain the recovery from this very definite
and most particular symptom by the hypothesis of subsideence of
initial shock, or by that of diminished congestion or cedema round
about the lesion; these may be sliglht factors. Wlhen the patient
recovers from the second to the first degree of hemiplegia, that
is, when the lateral deviation of the eyes has gone, the recovery
on my hypothesis could not be owing to restoration of lost nervous
arrangements for ocular movements. But there are, I contend,
innumerable other nervous arrangements for ocular movements
remaining, an(l by them there is compensation for those anni-
hilated, so that the patient seemingly mov es the eyes as well as
ever. I insist strongly that there may be loss of some movements
of a parts wlhen there is no discoverable inability in the muscles
of that part for all other movements. We must most carefully
distinguish between loss of movements and inabilities in mus-
cular regions. As perhaps the two expressions are not clear I
give an illustration. Loss of speech, say an ordinary case of per-
fect aph&ia, is a psychical loss, and we have nothing to do with
it eKcept as evidence of a correlative physical negative condition.
This is destrutetion of nervous arTangements for certain very coin-
p!x, etc., mo?vemnents of the muscles of the tongue, lips, palate,
etc. (surely there is loss of those movements the patient can no
longer make); btut the muscles of those -parts are not unable for
alt other mnovemends; indeed, they may ev-en serve elaborately in
articulation when the speechless patient swears. There is here,
to m-ty thinking, as certainly paralysis, in the, sense of loss of move-
meotM, a s . here is in the same sense in the hemiplegia along with
th1) apl,,msia, thlere being greatly more compensation in the former.

partial (cieafn-.. of thie left ear. There were also remainis of pamlysis of the
right l,e,,sl-ich had(l bgun-iiij)ril. He rapidly got ri( of all his nervous sym-
ptolrms after taking iodide of potassium; but he did not continue the drug,
because he beliex-vi iIll his aiilmnents to he owing to ague poison. He had beenin
the West Inldies, a;'l still reniained subject to slight shiserilig attacks ; he had
had prinsary s' i.iiis ifteeni ,years before. He remained1 well until March 2nd,
186S, wheni he bet:aine lien-iiplegie of the left sidle. He wvould sIot take any drugs
except aperee .s. Nevertheless, in about a week lie was apparently well again;
but on March 21 .t he mwas fotun(d apoplectic and again hemiplegic-this time of
the right silo. 1,1e flied next (lay. At the necropsy there were found diffluent
softening of vart of the right corpus striatum, and also softening of the left
corpus striat'srm. There was svphilitic disease of each middlle cerebral artery.
Thrombosis of earls at the part diseased accounted for the two local softenilngs,
and for the two atttacks of hemiplegia related to them.

14 Strictly, annihilation of fibres passing between nervous arrangements of the
middle and lowvest motor centres.

Let me give what I tlhink is a crucial demonstration of the
general truth of the dictum that there may be paralysis in the
sense of loss of movements without discoverable muscular in-
ability. Horsley and Semon find that faradaic excitation of a
certain part of the cortex of a monkey on either side of its brain
puts both v-ocal cords in activity ; this shows that movements of
both cords are represented in each of the bilateral centres. Next,
ablation of either of the twin centres produces no obvious in-
ability in either of the two cords, although of necessity " half"
the mnovenents of them are permanently lost, so to say, have been
cut at. There is here immediate and, apparently, absolutely com-
plete compensation. The facts of these experiments are in accord
with Broadbent's well-known hypothesis,now just twenty-twoyears
old. I consider that in cases of aphasia there is loss of mnany
movements of the vocal cords, although the patient's voice is not
morbidly affected; he may be able to sing. Before leaving this
part of my subject I would say that the foregoing remarks on
Compensation imply that 1 do not accept the current hypothesi.
as to the nature of Localisation (" abrupt localisation ") ainy more
than I do the one sometimes called Universalisation. I have re-
stated the hypothesis 1 hold in the third Croonian lecture, 1884
(BRITISH MEDICAL JOURNAL, April 12th, 1884). Questions as to
the correct principle of localisation are not of mere I-heoretical
interest; their discussion is not out of place in this a(ldress if they
bear on the process of recovery. I would refer those interested'
in localisation to a paper, very important in miany other ways, by
Beevor and Horsley (Phil. T')ans., vol. 178 (1887), B. pp. 153-167).
Without, of course, committing these able observers to any hy-
pothesis of mine, I may say that the facts of certain experiments
they made on part of the cerebral cortex of monkeys seem to me
to be in great disaccord with the current doctrine of localisation.

I go on to speak further of the treatment of cases of hemiplegia,
or rather, I should say, of the patients who present this symptom,
now supposing syphilis to be excluded. In many of them there is
an imperious necessity for treatment. This time the illustration
shall be hemiplegia owing to cerebral h.morrhage, the clot being
the rough and immediate pathology of the case. Since we can do
nothing for the clot (which although in the brain is really out of
the body, being to all intents and purposes a " foreigni body "), and
since the nerve fibres broke u) are non-existent, we wideni our in-
vestigation to find out what we can do for our patient. We
examine him all over, our aim being to discover wlhy a diseased
cerebral artery burst, in order that, by properly directed treat-
ment, we may prevent bursting of other arteries. Let us take
part of a hemiplegia, slight facial monoplegia, sufficiently described
for our present purpose by saying that it is of the cerebral type.
This paralysis is sometimes very transitory, but when it has dis-
appeared we have often enough serious conditions to treat. If the
patient"s arteries be unsound (atheromatous and probably then
miliary aneurysms of the cerebral vessels), and if he have hyper-
trophy of the left ventricle and renal disease, the probability is
that the facial paralysis is owing to a cerebral htemorrhage; be-
cause of the slightiless and transitoriness of it, we conclude that
the clot is a very small one. In all cases of cerebral ltemorrhage
the condition of the arteries (statical as atheroma, dynamical as
degrees of tension) is a thing of first importance; by instinct, so
to speak, I feel the pulse first of all in the examination of a case
of brain disease; we never fail to examine the urine. If we could
imagine a doctor neglecting one part of his patient's case, he had
better neglect the paralysis than the evil triad I have mentioned,
important parts of the wide universal pathology which is the basis
of the incidental pathology, clot, which 1 call the rough and im-
mediate pathology of some cases of hemiplegia. The wide path-
ology is the proper field of our treatment. To give "nervous
remedies,' hypophosphites, strychnine, and so forth, for the cure of
paralysis from cerebral heemorrhage, is really to do nothing of
value in a formal way; we have to neglect the paralysis so far as
drug-treatment of it goes. Massage and gentle faradisation of the
paralysed limbs will be of some service whilst we are waiting for
Compensation; they will be useful as an artificial exercise. To
diminish the quantity of highly nitrogenised food, to look after
the digestion, to keep the patient's bowels free, is the best style cf
treatment. If arterial tension be high we may give small doses
of mercury and saline aperients. I forbid cold bathing. I never
prescribe strychnine, having no faith in it as a " nervous remedy "

for lesions answering to cerebral paralysis; it, apn1gother doings,
stimulates the vasomotor centre, and thus wi. JLJelp to increase
arterial tension. Our general treatment iould be tlle same if the
"rough pathology" of a case was epistaxis or retinal biemorrhage,
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events of very evil significauce in cases of chronic l:right's i

diseas.
The results of the measures one adopts for diminishing arterial

tension are not always pleasing to the patient; perhaps sometimes
we have too much zeal. A certain degree of arterial tonus is
necessary for everybody's well-being; the more blood is in the
arteries, the less is in the cal)illaries, that is, the less is close to
the tissues. To an increased degree of arterial toIius tiet cheering
effects of a cold bath are due, a luxury few people after fifty ought
to indulge in. I submit that a healthy degree of arterial teonms is
kept up by a normal degree of waste nitrogenised products inI the
blood, the "natural stimulant," I imagine, of the vasomot(or
centre, as venous blood is the natural stimulant of the respiratory
centres.15 In Bright's disease and in gouty states there is an excess
of these "natural" stimulants and very likely presence of somue
unnatural ones, whereby I suppose the vasomotor centre is over-
stimlulated; hence excess of arterial tontis, or, as we call it wlhen
morbid, high tension. I have heard an eminent medical man say
that he felt best when a little gouty; I suppo.se he had then a
sliglht extra degree of tonuts, so that his brain had a bettter supply
of blood; the cerebral arteries, having less muscutlar tissue thai
most other arteries, would be less constricted. But in a higlh
degree of tonus, high tension, such a feeling of well-being is more
pleasant than safe. I think there is sometlhing in thel statements
we hear about patients who die of apoplexy, tlat they had felt
unuisually well just before the onset of their illness, tlhat is, before
a fataLl cerebral heemorrhage, that is, before the burstiing of a cere-
bral artery. If we reduce ouir patient's arterial tension, p)erhaps
sometimes too muclh, by low diet and puirgatives, lhe "feels weak"
and is very naturally dissatisfied until it is explained to hiim that
he had better be safe than have a feeling of well-being from undue
arterial tension. M1any at man with clhronic Bright's dIisease lives
on the brink of cerebral lhamorrlhage; the less lie lives the longer
will le live; but if le tries to get the most out of himself and is
careless of hlis diet and of thle state of lhis bowelIs lie. maLy be lhigh
up in a certain kind of lhealtlh, so to call it, only for a ;udden fall
to a low level of disability or to death.

I will now speak more generally on the essentially non-nervougs
nature of many diseases called nervous. For a realistic considerat-
tioIl of the l)atlholog of any cfise of disense of the brain we, have
to consider whetlher or not thle morbid chiaingre beqins i) nervous or
in non-nervous elemlentts of nervous- oreg7anr.s. Htemiplegia is not a
nervous disease at all in the strict sense: it is in most cases an
arterial affair. For my part I (lo not believe in the existence of
"emotional hemiplegia" (or of emotional aphasia either); it aniy
rate, I shall ignore it here, and also cases of so-ealled hysterical
hemiplegia. 1 go on to say of nearly all diseases of the brain of
wllich there is a known morbid anatomy, thlat they are not nervous
diseases in the strict sense; they are damgnes ot nervou's organs;,
but their pathology is not primarily nervous, that is. the. morbid
change does not begin in nervous element.s of the nervous organ
damaged. Ilere is a very importanit question regarding funda-
mental pathological diagnosis and also treatnment. A nervous
org,an, besides what we may call its proper ingredients, nerve cells
and fibres, contains connective tissule and blood vessels; the latter
for some purposes we may call compl)olld tissues. It may be that
in some diseases the nervous elements are the first to go wrong,
as in wlhat is called parenchymatouis atrophy of the 01)tic nerves,
and in the "legenerative diseases" of the nervousisysrt'm. Say-
ing nothingi- whatever for or against this hypotheesis, I urgre again
that most nervous diseases of wlich we knowv the morbid annatomy

15 The lhypothesis more generally is that there Is tit healtih Chemical lRegtila-
tion, soto call it, by natural stimiilants in ad<1iltion to, or rathler as ass aid to,
physiological regulation by nlerve centres and nierves. an(d that some e)artn ieular
morbid effects are the results of excess of those stimulants. I have (Brain,
April, 1886) stuggrested that the ccnvtilsion in laryngismus stridtilus Is owing to

supervenosity, to anl excess of a " natural stimuilanit " of the respiratory centres.

In the same way I thiiik it likely that rigor is owing to an excess of the natiural
stimulant of the vasomotor centre, and very likely that some convuilsions in

kidney disease (not those whichl are usiilateral) are owing to excessive. stimula-

tion, primarily of variots - reguilating centres " in the medulla obllnoata, by
waste produsets which the kidineys ought to, but caninot efficiently. elininate.

[Consider in this connection convulsionis in animals after injection of the poison
absinthe, and especially Dr. George Johnson's researches on consvulsioiis in msail
consequent on poisoning by camplior. (Medical Lectures and Ek.says, p. 311.)]
Dr. Maclagan, in his work on Fever, makes the very interesting and, as I tlhisek,
most Important remark, that heat is the natural stimulus of the heat-inhibitinig
ftinction and that accuLniulatiosi of hleat in the svstem niaturally exeltes thai;t
fuinction to increased activity arid may at length exhatsst it. In some eases ost

jaundice the pulse is less frequent than normal, possibly by action of bile acids.
The mode of action of bile acids on the circulation is not known, and it would
be premature, for several reasons. to conclude that there is in sucti case an
excess of a natuml stimulant to the ends of the vag.
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re not nervous in the sense that the patlhological changes begin
n the proper, nervous, elemeats of nervous organs. This dogma I
2ave already repeatedly illtustrated in this address, especially
i'lhen analysing tle state of thlinlgs in slsyphilitic lhemiplegia."
Thtere is a class of nervous diseases (ofteni called thle "'neuroses ")

n whicih there is no morbid clhange. I meanl, of course, that there
is not one yet for us. Thlere is a miorbid chltunge, no doubt a
miinute oxie, but we have iiot discovered it. Tile term "fune-
tional " is soinetimes applied to some calses of this class in the
rense that there is no morbid clhange answering to the symptoms.
[ never use the term functional in that way in scientific exposi-
tion (vide supra). In cases of the two neuiroses, epilepsy and
chorea, there is evidently abnormal function in the true sense of
the vord (an exaltation of function issuing in strong discharges),
implying abnormally increased nutritioii (patlhological process)
from some cause. What we do not know is thle pathological pro-
cess productive of this functional abnormality. Strange to say,
confident opinions are expressed that the neuroses are of purelynervouis origin and that they occutr, in " neurotic " families, inter-
changeably by inlheritance. Is this because they have as yet for
11s nlo "morbid anatomy?" Of course, it is qutite a legitimate
hypothesis that the neuroses are nervous diseases in the sense
that nervouis elements are primarily in fault. But, as we knowi
nothing of their pathology, it is an hypothesis only. It is equally
legitimiiate for me to put forwvard another hlypotliesis as to one of
themn-pilepsy proper. That hypothesis is tlhat, in inost cases of
this disease, the pathology is primarily arterial (sometimes, I
tlhink, venous) andl only secondarily nervous, in the same way
that most cases of heiniplegia are primarily arterial and only
secondlarily nervous. The facts that an epileptic h)atient's bloodl
relatives liad apoplexy, hemiplegia, meningitis, ttumour of the
brain, etc., sutpply no evidence whlatever towards p)roving that hie
inhllerits a teiideiicy to disease heyinningin nervous eleients; do
not warrant the inference that his epilepsy is strictly a nervous
affection- one primarily nervous. Oii the contrary, such evideence
tells quiite the otlier way. If it have any bearing it points to a

primiiarily nion-nervouis andl to only a secondarily-nervous patho-
logy of the epilepsy, because the " nervous dis-eases" in tho
patient's family are iot Inervotis diseases at all in the strict sense,
althoughi they are damlaiages of nervoous organis. The occurrence of
clhorea and( migraine in the patient's blood relatives does no(t
decile the question eithier way, because we lhave nio certais
knowledge of the pathology of these twvo morbid affections. The
hypothesis I put forward as to the pathology of ;lost cases of
epilepsy (an(d for most cases of migrainie almid chlolrea t'oo' ) is tlhat
it is plugging of small cerebral arteries and its consequences.

It is quite reasonahsle to consider first simpler cases of "fit`,"
epileptiform seizures, to see if their pathology coulItenanices the
hypothetical pathology I have submitted of epilepsy proper. I
am not awarethat anybodylbelievesthat the pathology in any casedf
epileptiform seizures is primarily nervous; that there is a nervous
change (one of exaltation of function) is obvious enouighl, the occa-
sional nervous discharges (liberations of energy) declare that tlherte
is. Tlle nervous change is seconidary, and is ofteni dietermuiiied 1b-y
tumouirs and other masses; on this matter I have, in ain earlier
part of this address, said enougli. But in some cases the 'secoiidary)
nervous state is a result of plugging of arteries;`_ in these cases
the lhyper-physiological or functional change, that of thle nerve
cells (" (lischarging lesion ') is in ani arterio-cortical region, and is
a very local one. The group of hiiglhly over-unstable cells making
up the "'discharging Lesion' is certainly in but one side of tl
cerebrum, althoughl suddeni, etc., dischlarge of that lesioil will, if

16 Dr. George Johison, oJ). cit., 1p. ;1-, writes Cisorc-a is sometimes anso-ciated withi, atnd apparently cauised by, calpillary embl)olismi in someit- portions of
the brain near the corpus striatuini."

17 l have never believed that thie local hiighl isist:ility oef cellIlereirtlr, cats-.'-
tive of epileptifornl seizures is produced by ttumlour onlv. I je1t fol-e ard t,I-
specullation thiat, seizuires of this kinid (I thfen called them uuiilate-s-al conva'-
SiOns) sometimes depend onl erlabolism (Londtont fiospjiteet Jepvrt., 1.561, vol. 1,
pp. 465-3), inakinig tile crudle aiid., at tliat tiiiWe. tfle folloeillur isiisehl too-CteJ-
ti(lesit statensent: " Thev are, I am convinced, siit, infrequiestl' the restult (ot
plugging of branches of tile middle rerelbral, partiail ocetisiot of its nmain trulnk
or soine of Its branches." To the same effect: tel1. Times 'iend Gaz:ette. August
13tl,. 1864, p. 167. I have re-statled the hypothesis I hol)e more clearly andil
correctly (St. Anzdrewss M3ed. Grmd. Trans., vol. iii, 1S70; jaey?iold s sty-s4em,of.Medicine. vol. Ii, second editioni, pp. 254-,5. I l[ase stated it witll regard to>
hoth epileptiform seizures and epilel)sy proper (west lt,iding Anylum Reposlts.
147:1, vol. iii, pp. .328 and ;i:v; Mlred. Press un I Cirouitar, Januiiiary 2t6the, 187 #; .MIed. 'J'sme.s and Gazette. January. 157P.) lFrank aiset l'itres (, rcieLoies lie Ih.psI
otogie, August l.th, 1883. No. 6) found thvat out of seventy-one cases of what I
call eplieptiform seizures, there were tumours in thirty-ts(o cases. " rasnol-
lisements inflammatoires ou eniboliqtues" in sixteen; iii time rest various othe'
lesions.

i
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the discharge be strong enough, produce universal convulsion.
The conclusion is that in some cases of epileptiform seizures a
local "1 discharging lesion " is a secondary result of abnormal nu-
trition consequent on plugging of arterioles; in othur words, that
the pathology is exactly the same as that of most cases of hemi-
plegia. The abnormal physioloqical state of nervous elements (the
secondary nervous state) in the two is diametrically opposite; in
the former case the change we are concerned with is a plus, in
the lattera minus functional change, an(l is often actual destruction;
in both cases the secon(lary-the nervouts-state is persistent; in
the former there are occasional excessive developments of move-
ments (convulsions); in the latter there is permanent loss of
movements. Why in the former case there is produced high insta-
bility of cells (and no doubt destruction of many others) and in
the latter destruction only, may possibly (depend on differences in
the degree of anastomosis of central and cortical branches of the
middle cerebral artery; the former lhaving none or next to none,
the latter varying in that respect in different persons nndl in the
same brain in different branches. Complete arrest of circulation
in an arterio-cortical area would produlce destruction of nervous
elements; but some anastomosis might lead to a comparative
restoration of circulation, otherwise to comparatire stagnation-
to a semi-stagnant patch. Such a conidition is likely to cause de-
struction of cells in the central part of the arterial area, and is
one favourable for over-nutrition of an inferior kiiid of those at
its periphery. I have suggested that there is substitution nuitri-
tion, a replacement of phosphorus by nitrogen; the nervous
matter resulting, although of a different composition and more
",explosive," being of the same constitution as in healtlh. 1 lhave
since my earliest scientific studies of epilepsy (1864) been inte-
rested in its arterial pathology, having been so long ago muell im-
pressed by the occurrence of convulsions beginniing in parts pre-
sumably paralysed from the effects of emiibolism.

In some cases of epileptiform seizures we may carry ouit the
threefold investigation of the clinical problem they present to
definite conclusions. Anatomical, the lesion is of this or that
part of the cerebral cortex; physiological, it is local hligh insta-
bility of cells of that part; pathological, the disordered nutritive
process is a result of occlusion of an artery supplying tlht part.
Here the distinction between functional state and pathological
process leading to it is not a pedantic refinement as it may have
seemed to be in the case of hemiplegia.

I think the hypothesis that the primary change in most cases of
epilepsy proper is arterial is countenanced by analogy-that there
is in some cases of it as well as in some cases o? epileptiform
seizutres a change of high instability of cells consequent on plug-
gng of a small arterial branch-that there is thuls produced what
I call a "discharging lesion, a change of a few nerve cells of
some limited part of the cortex, other than that of the so-called
motor region, of one side of the brain; a persisting but yet vary-
ing, very local, hyper-physiological state.

It follows from what I have said that I no more believe that
fright, overwork, indigestion, masturbation, etc., " cause epilepsy"
than I believe that they cause hemiplegia; all that anybody can
kmow is that such " causes ' sometimes precede the first epileptic
fit. Taking but one of these so-called causes, fright: if a patient
has his first epileptic fit directly after a frighlt, I should conclude
that there had been produced by some pathological process a " dis-
charging lesion," one nearly ready to discharge, and that the phy-
sical disturbance during the emotion, fright, was only the deter-
mining cause of the first " explosion." Similarly for chorea. It
is notorious that chorea frequiently follows frighit, and the cutrrent
hypothesis is that fright is one of the causes of this disease; the
hypothesis I hold as to the relation is that fright (its physical
condition) is but a determining cause of discharge of nerve cells
already highly over-unstable. To return to epilepsy. If arterial
plugging (cortical) leads to the destruction of some cells and also
to over-nutrition and consequent high instability of otlhers, we
have to account for loss of movements as well as for convulsion.
For the highest centres (" organ of mind ") are, I submit, sensori-
motor, and the lesion in epilepsy proper is, one must suppose, of
these centres. I think we may say that the higher the nervous
centres the le8s serious (as to movements) is a "destructive lesion,"
and the more serious is a " dischlarging lesion;" for tlle higher
the centre the more complex, etc., it is, and thus the greater is the
compensation for negative functional lesions and also the greater
the co-operation in excess for super-positive functional lesions.
Compensation and Co-operation in excess will be greatest in the
higlest centres. The epileptic, so to say, carries about with him

a hyper-physiological parasite, a part of his highest centres of no

u"e for normal function (but for which, as a loss, there is nearly
absolute compensation), and which is worse than useless (a "mad
part"), for when it dischar es it produces widespread or universal
convulsion by compelling iealthynervous arrangements to co-
operate in its excess. I suppose, however, there is loss of some
miovements from negative lesions of the highest centres, in spite
of there being no discoverable inability in any muscular region
(vide su ra).

It follOW from the hypothesis I hold as to the physiology and
pathology of epilepsy that I do not entertain the hypothesis held
by many medical men that there is ally relation ofcommunity of
char acter between epilepsy proper and insanity. Tlere is, I think,
no such relation between the pathological and physiological state
of the brain in epilepsy and the at ological and physiological
state of it in insanity. There is a relation of sequence often
enouglh; not rarely there is temporary mania after a tit, and some-
times chronic mental failure oecurs in elfilepitics; that relation of
sequience is quite a different thing from a relation by community
of character.

I will make. a few remarks on the treatment of epilepsy proper.
For the negative functional state in hemiplegia we can do nothing;
nervouis elenients are in most cases gone, and in post-epileptiform
hemiplegia the paralysis needs no treatment. In epilepsy the
other, the diametrically opposite, kind of functional state is a
very different thing in its therapeutical bearings. It is notorious
that our treatment of epilepsy is deplorably unsatisfactory, and if
my hypothesis be correct-that there is a persisting local lesion
in the highest centres of one side of the brain-thiere are good
reasons for it. The radical cure of epilepsy, as of epileptiform
seizures, is for the surgeon to cut out the " discharging lesion;"
but in no case of epileps-y proper do we as yet know its exact
position; it will differ in different epilepsies. Still we may inter-
fere for good in the local over-active process of nutrition, always
going on, wlich keeps up the high instability of cells of the " dis-
charging lesion.'
Apart from any particular hypothesis as to its pathology, the

excessive liberation of energy by the "discharging lesion' of
necessity implies the taking in of a large, amount of materials
having potential energy-that is, increased nutrition. Some of
the measures found beneficial in cases of epilepsy are presumably
owing to reduction of the local ilutritive process in the arterio-
cortical area, so that there is less active nutrition and more stable
tissue. It is a very old recommendation that epileptics should eat
buit little flesh-meat-highly nitrogenised food. On this I insist,
excluding obvious exceptions. It is a good plan to name the
number of ounces of meat, a guide being that the middle diet at
hospitals is four ounces. Epileptics should eat less, regard being
had to their work, etc. They must be content " to live on a lower
level." They shiould have mucl exercise. The presumption is
that tlle empirical remedy bromide, possibly by substitution nutri-
tion, leads to forniation of more stable nervous matter. Belladonna
has lhad great repute, and no doubt does some good (I advise it
especially in nocturnal epilepsy, a big dose at bedtime). I never
give it aloiie, so can say notling certain as to its individual value.
Speaking very generally, wve may say tlhat, experimentally, bella-
donna induces a negative state of inhiibitory and secretory nerves,
leucenteric fibres; it stimulates centres which govern those parts
of the body by intermediation of motor, polio-enteric nerves.is
Its action is, lhowever, very complex. Thus atropine injected into
the carotid stimulates the vagus origins and renders the heart's
beats less frequent; the latter action is on the vagus ends. In

epilepsy we dare not give suclh large doses of belladonna as the
experimentalists can to animals, hut we should give the drug
ulntil some physiological effect is produced-dring of the mouth,
for example. In the doses we caii give it will not, I should
imagine, influence the " discharging lesion ;" but it may act bene-
ficially in that the effects of the epileptic discharge will be less

upon important parts of the body as they are supplied by in-
hlibitory nerves, and more on them as they are supplied by motor
nerves. I suippose it is better for the currents consequent on ex-
cessive cerebral discharge to pass by the accelerator fibres to the
heart than by the inhibitory vagus fibres. I submit that the leucen-
teric fibres are those most affected by the epileptic discharge, and
that they are those first exhauisted (so (luring fear). They are pre-

1I IHere, once more uising Caskell's terms, I wouild tirge that by aid of his
thoroughly practical work anid brilliaiit generalisatioiis'otur.scienitihic studies of
imian.y uernotns discases usill be very nmtuchl facilitated.:
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sumably later developed (hence great tolerance of belladonna by
young children), and thus fail first in dissolution.

it is well known that in pernicious diabetes sugar disappears
from the urine during febrile ailments, the explanation beina, I
suppose, that the dilated hepatic arterioles do not then get so
much blood as when general arterial tension is normal. (If the
splanchnic nerves are dlivided before experimental injury to aii
animal's " diabetic centre," there is no glycosuria.) lt is knowii,
too, that in febrile diseases epileptic attacks usuially cease. I
sl,uppose that in this condition, arterial tension being relaxed, or
during the stage of febrile disease whleII it is relaxed, the semi-
stagnant patch-" discharging lesion"-in the cortex gets less
blood. Is it possible that the good effects of a seton in some cases
of epilepsy are owing to the inldaction of a slight, miniature
febrile condition? I suppose that niitroglyceriiie is given in epi-
lepsy to produce, general arteriail relaxation. I have as yet but
little experience of this remedly. I nicrease of arterial tension
would be another reason for diminishing in an epileptic's (liet the
quantity of highly-nitro(,enised food; for dturingt high arterial ten-
sion, which much food oftlthat kind may induce, the ""semi-stagnant
patch " may get more blood thani if the patient has a simpler diet.
on the great importance of degrees of arterial tension in epileptics
Dr. Broadbent insisted strongly in his Croonian Lectures (1886),
and since hearing them I hav-e paid very particular attention to
states of the pulse in epileptics. Besides ordinary care of the
bowels and dietetics, we may grive occasional small doses of blue
pill when there is undue arterial tension. We should in suci
cases not give strychniiie.
In cases of epilepsy the patient should "a -oid excitement."

But in young people we may err in being too strict; we may
narrow a young epileptic girl's life too much by forbidding the
amusements proper to her age. If she have a fit soon after a
hearty game or a dance, it is, I think, only the premature develop-
ment of a tit nearly due.

ON THE EXCRETION OF REDUCTION PRO-
DUCTS OF HIAMATIN IN DISEASE.'

BY C. A. MACMUNN, 'M.A., 'M.D.Dub.,
Wolverhanmpt oii.

I MIUST apologise for lhaving brought a subject under your notice
which may appear to be more of interest to pathological chemists
than to medical men. I sliould not have presumed to do so were
it not that some of the facts to wlhich I wish to call attenition
lhave sucll an obvious bearing on pathogenesis, that they my lbe
considered really more of medical than of chemical interest.
The subject is a difficult one, and to many may appear very dry,

but that is not the fault of the subject, but is due to the fact that
very few care to make themselves acquainted with the methods of
spectrum analysis, and are not, therefore, in a position to under-
stand the results.
For twelve years I have devoted much of my leisure time to the

application of the spectroscope to biology in general, and, wlhen 1
have had material to work upon, to that special branch of biology
with which we are all concerned. During that time many new
and interesting facts have presented themselves which, when
their full significance is understood, must help to tlhrow light oIn
many now difficult problems.

In the present paper 1 wish to direct attention to the occasional
presence of reduction products of lhimatin in pathological urine.
In order to make this subject clearly understood it will be neces-
sary to go somewhat into detail, and to refer incidentally to otlher
kindred subjects.
Every medical man is more or less iinterested in the chemistry of

urine, and most of us would like to know the cause of the increase
of colour which that fluid undergoes in disease, or the actual
change of colour from pale yellow to brown and black, wlicil it
often shows under certain conditions. It is easy enough to detect
bile-colouring matter or blood-colouring matter by our roughler
chemical tests; buit there are other colouring matters present
which cannot be detected by any other method but the spectro-
8copic one.

It may be asked, "1 And if you find out that a certain colouring
matter is present, of wlhat utse is that knowledge?" So far,

1 Readl b.fore the Staffordshire Branch.

indeed, as the mere presence of a colouring matter is concerned, if
we had to do only with that colouring matter, its detection could
not add much to our knowledge, because we know that pigments
in themselves are not poisonous substances. But if we can tell
how these things are produced in the organism, we have a clue
to the processes by means of wlhichl otlher things with which the
pigments are associated are produced; and, considering how little
we do really know of these processes, in other wores, of the meta-
bolic changes whill chliaracterise disease, anything must be coL-
sidered of importance which will lhelp us to understand these
changes. If we know that a certain colouring matter can only be
l)roluced out of the body by a very energetic reduction or oxida-
tioII process, we know that in the bod it must be produced in
the same way. These pigments are, in f'iet, finger-poosts, indicat-
ing accurately the metabolism that is taking place in the organ-
isni under normal and diseased conditions.
A definite and accurate knowledge of the colouring matters of

urine will help thediagnosis of disease also, bhut we have a great
deal to learn yet. We must not be content with a euperficial ex-
amination of urine by means of the spectroscope. The colouiring
matters must be isolated, and the changes whlich their solutions
un(dergo oni the addition of different reagents must be studied
patiently aild carefully. The most, apparently trifling difference.s
have to be noted, for it is these thingms which teach us so much.
The accusation of being careless in tliings chemical is frequently
brought against the medical profession, and often with good
reason; and yet if a man tries to bring in more refined methods of
analysis, and devotes his time to their study, he is, on the other
hand, liable to be called theoretical and a scientific enthusiast.

Mlost of the pigments in manl's body are derived from the red
colouring matter of the blood, hliemoglobin, either immediately or
remotely, by destructive metabolism-catabolism; while others
are built up from simpler radicals by a constructive metabolism-
analbolism. Among the former are the colouring matters of bile,
and some of those of urine, with others such as melanin (but it
would appear that melanin may sometimes owe its source to other
tlhings). Among the latter, or those not derived from hemoglobin,
are the lipochromes or colouring matters of fat, formerly known as
luteins, apparently the yellowish-red pigment of muscle, which I
discovered and named "myohmematin,"2 and a class of pigments
found in various tissues and organs, also discovered by me and
named "histoltumatins." The products of decomposition of indoxyl-
sulphate of potassium-indigo-blue and indigo-red, the derivatives
of skatol and other pigments-also owe their origin to another
souirce than hlemoglobin.
That bilirubin, the red colouring matter of bile, is derived from

blood is lproved by the fact that an identical substance occurs in
old bloodl extravasations which is known as hoematoidin, and that
biliverdin, or the green colouring matter of bile, is also often
directly derived from blood is proved by the fact that it occurs in
the placenta of the bitch, also in the egg-shells of some birds,
w*here it is often accompanied by hfematoporphyrin (Sorby). Dr.
C(arter, of Birmingham, once sent me a bright green specimen of
lhydrocele fluid, the colour of wlhich I found was due to biliverdin,
and in that case its origin was definitely traced to an old hcemor-
rlhage into the tunica vaginalis.3 A curious proof was afforded of
the truth of this assertion by an examination of the common red
sea anemone, Actinia mesembryanthenum.' In this lowly organised
animal I found that a substance occurred in ectoderm and endo-
derm which could be made to show the bands of reduced hcematin
by appropriate treatment, and between these layers is a bright
green deposit, which I found to consist of a pigment which was
quite indistinguishable from biliverdin. lhence, although the
examination of the lowest animals may seem at first sight super-
fluous, yet we often come upon facts, during such examination,
which throw a vivid light upon questions of physiology and
patlhology.

(olouring Matters of Urine.-If you will take up almost any
book on the chemistry of urine, yotu will find a very confused
account of the colouring matter of that fluid. Some of the Ger-
man textbooks are not included under this statement, as doubtful
matters are as a ruile left out of them. In some of these manuals
you will find HIeller's test for "uropliain" and tests for "uro-
hmmatin," althouigh these 'substances are only of hiistorical value.

2 Ma(Munn: Researches oii Myohaematini anid the Histo1iamatins, PhiCos.
Trams. Roy. 5oc., Part, 1,5I5S6.
3MAlacMunn: Observations on the Colouiring Matters of the so-called Bile of

Invertebrates, etc., /)roc. Itoy. Soc., No. 226, Ai55.
4 MacMunnu: Observations oni the Chromrato1ogy of Actinkia, Philos. Trans.

Thy. Soc., Part II, iss.


