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former position. So, in the administration of chloro-
formn, experience has taught that neither a perfectly
empty nor a very full stomaclh is desirable. My friend
Steggall of Queen Square has iniformedI me that, lhaving
occasion to give chloroform to a child previously to the
performance of an operation, he was surprised at the
appearance of very alarmingt, sym-ptoms wiheii but a
moderate dose of the anw.;;tlhetic lhad been giveni. Froim
these the child wvas hiappily and quickly relieve(d bv re-
jecting fromii the stomachl a large quantity of richi plum-
calke whllich the child lhad, without the knowledge of the
operator, eaten but a short time before. Facts lilke
these direct the attention to the eightlh pair of nerves;
and I remember that, so long ago as iri 1821 or 1822, I
wrote a juvenile essay, the subject of which was the sec-
tion of these nerves, in wvhich I expressed the opinion
that death, not being the immediate consequence of the
simultaneous division of both nerves, was to be attri-
buted to the maintenance of voluntary respiration for
some lhours after involuntary respiration lhad ceased.
Having commenced but not corn pleted committing

these reflections to paper before starting for a jourtey
on the continent, I lhave lhad an opportunity of con-
versing upon the subject- with my friend Dr. Foville,
wlhose attention is well known to lhave been long turned
to the anatomy, physiology, and pathology of the brain
and nervous systemn, and whose abandoning, of the com-
pletion of his work is a grievous loss to our profession.
The doctor, after patiently hearing my statement, was
so far from reJjecting m-ly ideas, that lhe related a case
tending to confirm tlhem. A patient of Iris, labouring
unrder some form of paralysis which ultimately occa-
sioned hiis death, complained of being distressed witlh
nighltmare on falling asleep. The doctor, having an
opportunity of watching the approaches of the paroxysms,
observed that his respiration became interrupted, and
then suspended, wlhiclh resulted in his wvaking Up in
agitation and friglht. Atteintion to position in his sleep-
iing state to some degree, but imperfectly, prevented the
paroxysms. Dr. Foville further told me, in refer-
ence to what I had said regarding- the eighth pair of
nerves, that Professor Blainville had made some expe-
rimenits on the section of them, in the course of which
lhe observed that the deatlh of the animal was accelerated
if it wvere placed on its back, but retarded by the clhest
beirng downwards, as wlhen it is in the standing position
whliel seems to coincide with the need to facilitate and
maintain the voluntary efforts at respiration.
In close relation to the points upon wlicll I have here

touched, I -ould take leave to add a few Xvords of a
practical tendency, though I fear they may be regarded
by some as crotclhety. It is well lknown that ether and
chloroforni have very conspicuiously the power of avert-
ing or gr-eatly mitigating the paroxysms of spasmodic
astlhmal, whichi they probably do by blunting- the exag-
gerated perceptions, the normal anid lhealthy action of
which call for and determine tire involuntary movements
of respiration. If, ori the other hand, their influience be
superadded to a state approaching to morbid, and in
whlich these perceptions are too feeble, we may expect
the symptoms whiclh occur when the influence of chlo-
roformii is alarming or even fatal. I have repeatedly
noticed that medicines wliich contain ethier or clhloro-
form, although at first very agreeable, as is especially
the case witlh the latter, have a decided influence itr dis-
turbing tlhe stomach and produ1cing irndications of indi-
gestion; whilst an influenice diametrically the reverse of
this is produced by brandy and other nearly pure alco-
holic spirits. Hence their frequent employment to cor-
rect tlie stomach, and the abuse therebv induced. This
conviction as to the effect of ether, etc., has made rue
for a lon, time averse to the uise of etlherial medicines,
though so commonly resorted to as antispasmodics.
Here also we may suspect that the influence is exerted
throu,gh the eighth Pair of nerves.

Though I have not and at present cannot consuilt
medical authorities, I must observe that, a shiort time
before leaving home, I read part of a paper relating to
the agency of clhloroform in the BRITISH MEDICAL
JOURNAL. It went far in support of the views whichI I
have lonig held, and lhave here endeavoured to sketch.
I think it was by Dr. Kidd, and bore chiefly on the em-
ployment of chloroform in obstetrics. The condition
very suiitably designated as (lpnf(rw seems to be exactlv
that to which I have here referred. I am sorry that I
omitted to look to the other portions of the samiie essay,
given in different numbers of the periodical.

Marseilles, 0 lImo., 1863.

PATHOLOGICAL AND PRACTICAL
RESEARCHES ON TIIE VARIOUS

FORMAS OF PARALYSIS.

By EDW ARD MERYON, M.D., F.R.C.P.
[Conttinuted fronpage 478.]

TiHE anatomical connection between the sensitive pos-
terior columnis of the spinal cord in their entirety and
the cerebellum, the extension of nerve-fibres from the
cerebellum to the corpora quadrigemina, and from these
bodies to the optic thalami, are facts whiich indicate the
existence of close physiological relationship b)etwveen
these parts. And I venture to assume that it is through
these channels that objective sensations are conveyed to
the cerebrunm, the cenitre of volition ; that from the
ganglionic cells contained in the corpora striata aind optic
thalami, the mandates of the will are extended tlhrough
the vesicular matter of the crura cerebri, of the pons, and
of the medlulla oblongata, to the anterior hornis of grey
matter contained in the spinal cord by ineans of the
corpora pyramidalia and the anterior columns of the
cord, the fibres of whichl comumunicate directly or indi-
rectly with the ganglionic cells of the anterior cornua,
vhichl become the excitors of muscular motion; ancl
that the transverse fibres in the mesocephale ancd
medtulla oblongata, which are almost, if not quiite as
numerous as the longitudinal, serve as conductors of the:
orders of the will to the nuclei of motor nerves, for the
consenitaneous action of correspon(ling muscles in the
movemenits of the face and tongue for expression anct
speech, in the contraction of the gullet for deglutition,
and in the movements of the ribs for respiration.
But htow are these sexeral acts performled? In other

words, whlat is the nature of that mysterious nerve-force
which, beginninc its physical career in the organs o£
sense, passes to the sensorium, where it becomes an ob-
ject of consciousness, and, operating on the cerebrum,
engenders actual ideas or volitions which are transmittetl
to the spinal cord, and there excite muiscular motion?

Is it sim-lply electricity, in the development of which
every muinute molecuile of nervous matter, by virtue of a
dipolar attribute, adds its quota to the evolution of an
electric current ? Or is it some other power wvhichl may
be represented by a given quantity, say of heat, wlhich
would be required to raise the temperature of a given
quantity of water so many degrees as to produce a cer-
tain amount of mrechanical energy or motion ?
Many physiologists have embraced the latter opinion,

chiefly in consequence of the different behaviour of a
muscle when under the influence of a nerve in a physio-
logical active state, and wlhen artificially placed in ain elee-
trotonic state by the transmission of a constant galvanic
current through it. In the first case, the muscle is kept
in a constant state of contraction; in the electro-tonic
condition, contraction occurs only on closing and opening
the circuit. In the interval, the muscle is in a state of
relaxation, and remains so.

502

 on 24 M
ay 2023 by guest. P

rotected by copyright.
http://w

w
w

.bm
j.com

/
B

r M
ed J: first published as 10.1136/bm

j.1.124.502 on 16 M
ay 1863. D

ow
nloaded from

 

http://www.bmj.com/


May 16, 1863.] ORIGINAL COMMUNICATIONS. [British Medical Journal.

This objection to the electric theory of nerve-force has
been met by the proposition, that animal electricity may
exist in a static form; but Pfluiger's investigations, to
which I shall imnnediately have to refer, have resulted
in the establishment of a theory of nerve-excitation,
strictly in accordance with the laws of muscular con-
traction.

Electricity is developed in some animal tissues in di-
rect proportion to the size of the nerves; and M. Armand
MIoreau has recorded many experiments to prove the
identity of the agent discharged from the electric organ
of the torpedo, with that discharged from a Leyden bat-
tery. (Experiences sur la T'orpille Electriqce. Annales
des Sciences Naturelles, 4e serie, t. 18. 18(Q2.)
Furthermore, it is well known that the galvanic cur-

rent can be made not only to imitate the natural nerve
force, but that it may also replace it in producing many
of the phenomena of life; and that these latter can only
be explained by supposing that the development of
nerve action is associated, if not identical with the as-
sumption of a polar condition by the molecules of
nerves.

In my history of medicine, it will be my duty to refer
to many Italian physicians vho have established these
facts, but to no one more than to Professor Mattencci,
of Pisa, who has shown that a galvanic current affects
both sensitive and motor nerves to a greater degree
when the current is made to pass through either in the
direct or natural course of the nerve force (centripetal
in sensitive nerves, centrifugal in motor nerves) than
when it is transmitted in the inverse or opposed course;
that the excitability of motor nerve-fibres is modified by
their juxtaposition with sensitive nerve-fibres (most ner-
vous trunks being composed of both) and that elec-
tricity is developed during muscular contraction.

All these facts have been investigated by M. Dii Bois
Levnmond, whose great work on Aninmal Electricity forms
a second era in that science. All his experiments have
been conducted with a galvanoscope, by means of which
he has established the fact that every molecule of fresh
excitable nerve is the source of electro-motive power;
and that every part of a nerve acts in obedience to the
same law as that which governs the function of the en-
tire nerve.
He supposes that every nerve consists of a number of

lipolar molecules arranged in couplets, and that in a
state of rest the similar poles of each pair of molecules
are turned towards each other, so as to represent the
condition of a closed current, the negative psles being
turned towards the extremities of the nerve.

In the active or electrotonic state he supposes that an
electrolytic process takes place, and that the molecules
arrange themselves so that the opposite poles are turn-led
towards each other; the negative pole (-) being turned
towards the point at wvhich the current enters, the positive
pole ( + ) towards the point at which the current leaves
the nerve.
Du Bois Reymond has also suggested that, in a

state of rest, each nerve molecule may have its external
surface in a positive, and its internal part in a negative
state of electricity; and that excitement or irritation
may induce an opposite state of polarity, namely, a nega-
tive condition of the external and a positive state of the
internal part of each molecule-an active or electro-
tonic state.

NoNw, if the sciatic nerve of a living frog be dissected
out from the muscles of the thigh and the thigh re-
moved, so as to leave the nerve in connection with the
spinal cord above, and with the leg below, when the
nerve is placed on the cushions of a galvanoscope, it
produces a deflection of the needle.

If through the same nerve a constant galvanic current
be passed in the same direction as the nerve-current, an
immediate increase of the deflection of the needle takes
place; but if the current be passed in the opposite direc.

tion to the nerve-current, an immediate decrease of the
deflection is observed.
The reason assigned by 21. Du Bois Reymond is ob-

vious. In the first case, the superinduced current is
just so much added to the original nerve force, in the
second, it is just so much subtracted or neutralised by
the opposed current.
On turther investigation, by placing a transverse sec-

tion of a nerve in contact with. one cushion of the gal-
vanoscope, whilst the longitudinal surface rested on the
other, a strong deflection of the needle indicated the
course of an electromotive current passing from the
external surface to the transverse. Hence, the external
surface is shown to be positive ( + ) in its electric rela-
tions with the transverse which is negative (-).
From this and other corresponding observations, 1r.

Du Bois Reymond inferred that the power in question
acts according to a definite lav which may be stated as
the law of antagonism of the longitudinal and transverse
sections, the former being positive, the latter negative.

All this, however, did not diminish the objection
which has been stated to the electric theory of nerve-
force; therefore, 21. Du Bois Pleymond instituted other
experiments, and discovered that if, instead of a continu-
ous galvanic current, a series of instantaneous currents
of higll tension electricity Faradaic currents) be made
to pass along a nerve connected with a muscle, the con-
tractions follow each other so rapidly that the muscle
has no time to regtain its state of relaxation, and a con-
ditiorn of continued contraction, like that of tetanus, is
the, result.
When examined by the galvanoscope, this interrupted

current occasions the positive and negative deflections
of the needle, but the positive variation is less than the
negative (in the constant current the positive variation
is greater) ; hence it wvould appear that in the tetanised
nerve the characteristic phenomenon is expressed by a
negative deflection.
The question remains, is the tetanised nerve identical

in character with the physiological active nerve ? If it
be. then a negative deflection of the needle is the expres-
sion of the natural nerve-current.
At this point Pfluiger began his researches, by examin-

ing the effects of a constant galvanic current varying in
strength ; and he discovered that, by the weakest current
he could establish, a continuous contraction of muscle
may be produced; that by a stronger current, but still
so weak as barely to deflect the needle, tetanus may be
produced; and that a very powerftul current produces no
contraction at all, except at the moment of closing and
opening the circuit, the opening being followed by weak
contraction only. Hence, he infers that the most im-
portant consideration in conducting these physiological
experiments is the strength of the current employed;
that an extremely weak current is the function of an
active healthy nerve; and that a very powerful current
suspends the action, and perhaps even causes the death
of the nerve-molecules. ( Untcrszichliugen iiber (lie Phiy-
siologie des Electrotonus. Von Eduard Pfluger. Berlin,
1859.).
He has furthermore shown that the phenomena of

action, so far as the sensitive nerves are concerned, are
the same as those in motor nerves, the direction of the
current being of course reversed. A very weak centripe-
tal constant current produces pain; a very powerful
current produces no pain. There is, therefore, every
reason to suppose that the law of excitation in the sensi-
tive nerve is analogous to that of the motor nerve.

In further illustration of this, Matteucci's experiments
may be here mentioned. He has shown that by expos-
ing a mixed nerve, say the sciatic, and by applying the
positive pole of a weak galvanic current towards the
spinal end, and the negative pole on the peripheral end
of the exposed portion of nerve, muscular contraction
occurs, but no pain. If, however, the poles be reversed
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so that the positive is brought into contact with the peri-
pheral end, and the negative with the spinal end of the
exposed nerve, then pain is produced, but no muscular
contraction.
The peripheral termination of motor nerves, as con-

nected with the ultimate muscular fibre, is a most in-
teresting subject of inquiry. Kihne supposes that the
neurolemma always joins the sarcolemma, and that the
nerve-molecules pass beneath the sarcolemma so as to
come into intimate contact with the contractile sub-
stance. To these nerve-molecules he has given the
name of peripheric nervous nodules.

Dr. Lionel Beale contends that the nerve-fibre is far
more extensive than is supposed by Kuhne; that it ex-
tends into the interstices of the ultimate muscular fibres
in the form of a most elaborate network; that the nerves
never lose themselves in other tissues, or become con-
tinuous with thiem; that they are brought into close re-
lation with muscular fibre by their nruclei, but never lose
their distinctness as special nerve-tissue. And I think
he is right.

If, then, we admit the existence of a current of nerve-
force, we must also admit that every act of muscular
contraction and every perception of sensation involve a
given expenditure of nerve-force; a disturbance of elec-
tric equilibrium along the whole course of the nerve,
and a corresponding movement to restore the equili-
brium, an inverse sequence of phenomena being under-
stood ; namely, a centrifugal disturbance in the case of
muscular motion, a centripetal disturbance in the case
of senisation, and in each case an inverse reaction to
establish the equilibrium.

Pfluiger's experiments have led him to conclude that
one and the same irritant applied to a nerve acts more
powerfully the further it is applied from a muscle, in the
case of a motor nerve, or from the spinal cord in the
case of a sensitive nerve. His idea is, that a progressive
molecular movement is developed at all points of a nerve;
so that the sum of force is greater at the extremity of a
nerve, along which an irritation has travelled, than at
the point where the irritation was applied.
Whatever the peculiar nature of the nerve-force may

be, we know that muscles cannot act singly, but that the
cooperation of a group is necessary to perform every
movement of the body, whether it be made for locomo-
tion, respiration, deglutition, or any other special motion
for which the muscles are intended; and there is great
reason to suppose that such consentaneous action results
from the functional activity of separate groups of gangli-
onic cells in the spinal cord (each group being strunig
together by nerve-fibres like the jars of a Leyden battery)
which transmit their influence through the motor nerves.
Each group is probably excited to action by a longitudi-
nal nerve-fibre which conducts the mandates of the will
to the organ of coordination; and thus the telegraphic
nerve-fibres in the anterior columns are relatively few to
the number of motor nerves which proceed from the
spinal marrow.

SYMPATHETIC NERVES.
The physiological researches of Professor Bernard

and others, have led to the conclusion that the sympa-
thetic nerves are motor nerves of blood-vessels-vaso-
motor nerves-and that they form a complementary
organism, placed bv the side of the cerebro-spinal
axis, communicating with it, endowed with similar
attributes, obedient to tlje same laws, but exerting their
action on different tissues.

In 1851, Professor Bernard showed that a section of
the cervical portion of the sympatbetic nerve is always
followed by a dilatation of the blood-vessels, and an in-
creased afflux of blood in those parts of the head to
which the sympathetic nerve is distributed. In 1852,
Dr.Brown-S6quard demonstrated the converse; namely,
that either direct or reflex excitation of the syTmpathetic

nerve by galvanism is followed by a contraction of the
blood-vessels and a diminished afflux of blood. Again,
in 1857, he showed the resemblance between the effects
of a section of the sympathetic neive in the neck and a
transverse section of a lateral half of the spinal cord.
In both cases a paralysis of the vascular nerves, and
therefore a paralysis of the blood-vessels, is induced;
there is a greater afflux of blood in those vessels to
which the divided nerves are distributed; nutrition is
increased, and the vital properties of nerves, muscles, and
blood-vessels are augmented. Many points of resem.
blance are also found, on comparing the side of the face
where the sympathetic nerve has not been divided with
the posterior limb of the uninjured side of the spinal
cord. Both receive less blood than usual; in botlt the
temptratuire is diminished, and the vital properties of
both are decreased.
By the doctrine that the blood-vessels and secretory

organis are dependent on the influence of the sympathe-
tic nerves, almost all physiological and pathological phe-
nomena which have hitherto been obscure, admit of an
explanation. Moreover, some experiments which Pro-
fessor Wagner has lately made upon the head of an ex-
ecuted criminal, tend to prove that the contraction and
dilatation of the pupils are due to the influence of the
sympathetic nerves. The head was cut off by the guillo-
tine, the blade of which passed through the sixth cervical
vertebra; and, eighteen minutes afterwards, the experi-
ments were commenced. An electro-magnetic current
was applied to the divided end of the great sympathetic
trunk, first on one side of the neck, and then on the other.
The eyelids of the corresponding eye were observed to
separate, and the pupil to dilate, until the breadth of the
iris did not exceed four-fifths of a line. The experiment
was repeated six times in twenty-five minutes, and always
with the same result. After the nervous trunks had be-
come insensible, the superior cervical ganglion was laid
bare, and similar results were obtained on applying the
magneto-electric current to it. (Zeitschriftfiir Rationelle
Medicin, 3e serie, bd. 5, Nos. 2 and 3.)

[To be continued.]

ON DIPHTHERIA.
By J. WEST WALKER, M.B.Lond., etc., Spilsbv.

THE study of diphtheria is a subject of the greatest pos-
sible interest and inmportance. It is interesting on ac.
count of the comparative novelty of the disease, and of
the as yet unsatisfactory state of our knowledge bearing
upon its pathology and treatnment; and, when we reflect
on the terrible mortality with which it is so frequently
attended, its importance, I think, can scarcely be over-
rated. Happily of late this mortality, whiclh occurred
more especially during the climax of the epidemic, has
considerably diminished; the disease, however, still con-
tinues to prevail extensively, keeping the public mind in
a state of anxiety and alarm, and justifying, I trust, any
one who shall endeavour to contribute, however slightly,
towards a better understanding of its true nature.
As miglht be expected, a visitation so serious has

greatly aroused the observant faculty of the profession;
and thus facts have been abundantly accumulated and
recorded, and speculations the most opposite and con-
flicting, freely and confidently promulgated. To attempt
to generalise somewhat these facts, and reconcile these
opinions, is what I propose to myself in the present
paper.
By some, by far the greater number of my professional

brethren, diphtberia is looked upon as a distinct acute
specific disease, having general and local symptoms; and
this is the view which justifies our great nosologist Dr.
Farr, in giving to it its present name anid place in his
classification of diseases. By others, again, it is believed
to be but a modification of some one of tho previously
recognised diseases-of common epidemic sore-throat, of
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