“NEW EXPLANATION
~ OF NERVE PHENOMENA

Discoveries of Dr. A. F. Mathews of
Chicago University.
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Underlying Principles of Nerve Action—
Prof. Loeb’s Researches Into the
True Nature of Death.

Physicians in this city, especially thos.&i

which precipitate- the next group, and so the
neirve impulse is carried. Technically these
negative changes are called the negative varia-
tion, and this stimulates each successive element
of the nerve, °

Tenth—Anzesthetics -all dissolve fat. They re-
duce the irritability of the nerve or pretoplasm
vecause the colloids in the nerve are largely fat
compounds and more soluble in a mixture of
e¢ther and water than in water alone. All anwes-
thetics render the colloidal solution more per-
manent and prevent gelation.

Eleventh—Besides the number of electrical
charges in the ions there is some other factor
Which determines th: action of salts. Thus
potassium is more effective in reducing irritabil-
ity than sodium: fluorine is far more effective
as a stimulant than chlorine, although all carry
only a single charge. It is believed that this dif-
ference of efficiency in monovalent anions or
kations is dependent upon the rate of rotation of
the electron or the positive or negative point-
charge about the atom with which it is associ-
ated. The electron rotates about the fluorine

“;’i rfﬁt@m‘ about twice as fast as about the chlorine
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in Chicago. and have been described by
Prof. Jacquces Loeb of the University of
Chicagou as ‘' the most necarly fundamental
physiological generalization in {fifty years.”
Dr. Albert F. Mathews, who makes the

ennouncement, 1s Professor of Physiologlcal
Chemistry inn the University of Chicago. He
is a yvoung man, and at one time worked
in biology under Proi. Wilson at Columbia
and later became an instructor in physiolo-
v in the Harvard Aledical School. He
was a ll)upil of IKossels's, one of the fore-
most physiological chemists of the world,
at the University of Heidelberg.

Dr. JMathews has done much original
work with Prof. f.oeb and coincident with
the announcement by the former is one
from Prof. Loeb telling of his own experi-
ments looking 1o the determination of the
irue nature of death, which he describes
as not a cessation of action but a morpho-
logical process, which he has temporarily
arrested by the use of potassium cianide
solutions on =eu urchins' eggs. He is now
experimenting with Dr. Mathews in the
logical continuance of this work.

Neurologists and nerve specialists in this
city yvesterday in many instances declined
to express an opinion upon the work of
Dr. dMathews until they were more fully
informed as to exactly what he claimed.
More than one distinguished physician
‘rankly stated that the subject was so |
complicated as to be incomprehensible to !
the lay mind, and that, in fact, no one !
could understand it thoroughly but a phys-
10logical chemist, of whom there are few |
in New York.

VIEWS OF PHYSICIANS.

This was the view of the subject taken
by r. Charles 1I.. Dana when asked for
his opinion by a reparter for THE NEW
YOoRK TIMES. At the same time, Dr. Dana
caid that the announcement {from Chicago

appeared to show that a considerable ad-
vance had been miuade.

** It seems to me,”” snid Dr. Dana, * that
this comes {rom a professional physiologist,
wiho has probably pushed jorward the solu-
ton of these physiological phenomena a
step further., so that they are u litile mare
intelligible to the trained technical mind.
But I do not believe that it i= a solution
that will make the phenomena of nerve ac-
tion any more clear 1o the laity.” Dr.
Pana «tated further that the complexities
of this subject were =0 great that even a
pbhisiological chemist could not fully com-
prehend the reasoning and conclusions of
. Mathews without ;i careful reading and
stadyv thereof.

Dr. Edward C. Spitzka made a1 carertul
Pperusal of the fourteen paragraphs in the
summary of Dr. Mathews's theory. :

** This work.” =aid Dr. Spitzka. *' seems
to be based upon scientifie prineciples. Very

; possibly he has aprroached the kernel of an
important salution. The only thing that 1
look upun as problematical in the light of

. our past knawledge isx his statement about
the antidotal action of aleohol 10 snake

Ppoison. And 1 do not understand the mean-

'ing of the postponing of death by the use

| of cvanide solutions, as described by Dr.

! Loeb. for they are themselves highly poi-

‘ sonous.”’

T, George F. Shrady =aid:

 This theory i= rather a1 striking ove,

and apparently “eryv plausible, in view of
the faet that it i+ founded on good =scicn-
-tifie principles of indvction. Of course
i the theory is 'n its tentative stage. an:d
. more experimenis are tequired Dbefor- it
can be positively affirmed, but there zeems
enough in it o *ommand the attenti.n of
secientific men. ‘Lt he explanations made hv
the distinguished professor are very ia-
genious. and are nased on weli-known 1y hiyv-
ical laws. In <ome resnects this s a4 »2ow
discovery in the matte. of explaining the
facts, although many of the facts thein-
selves are matters of ltong observatlion
among experimenters, and he has also ac-
quired some new facts in reference 10 the
relation of ions to hoe disturbances of
nerve energy. Fhis would tend to esial-
lish a2 somewhat lifferent general lay «x-
plaining the action of therapeutic ag>nts
In that respect it may open the dooir ta
the establishment of 2 new therapcatic
principle.

“ The position taken by Dr. AMathews is
2 very broad and comprehencive one, and
it is impossible to =ay at this time what its
ultimate outcome may be in the way of its
application to practical therapeutics. At
this stage it could hardly be considered im-
portant except in establishing a general
principle in outlining further work and ex-
periment.”’

Dr. W. J. Gies, instructor in Phyvsiolog-
iciul Chemistry in the College of Physicians
and Surgeons, has known Dr. Mathews for
a long time, and s=aid vesterday that the
generalizations of the latter were important
and ingenious.

“ It will clear up mysteries connnected
with the functions of the nerves.” said Dr.
Gies, ““ and should bear on the whole ques-
tion of the relation of the nerves to the
rest of the body. This theory will go a long
way to explain the changes that take place
in the nerves when 2 man becomes intox-
jcated or the neural changes that account
for the effects of anaesthetics. It may be
regarded as one of the most important gen-
eralizaticns in biology made during recent i
rvears.”

Among the things which the theory of-
Dr. Mathews is held to explain are nerve
and mustle stimulus, transmission of
1nerve inflitence. muscular contraction and
expansion. the heart bheat, the operation of
anaesthetics, and the phenomena of intox-
ication. and, as ecarried into a further
branch of experiment by Prof. Loeb, it is
concerned with the mystery of death.

DR. MATHEWS'S SUMMARY.
~ Dr. Mathews summarizes his discoveries
" In fourteen waragraphs. These., as pub-
lished hy Th~ New York Sun in a dispatch

from Chicago yesterday morning, are as
foilows:

First—>Motor mnerves contain or consist of a
collodial solution the colloidal particles of which
carry positive electrical charges.

Second—Nerve protoplasm is stimpulated by the
passage oi the colloidal particies from a con-
i‘.lition of a solution to that of gelation, or jelly-

.:. ng.

Third—This change is brought about by the ac-
tion of ions. electrically charged atoms or groups
of atoms, which bear negative charges. The
stimulating action of any chemical compound de-
pends on these negative charges. These jons
(2nions) having one charge, are less efficient
than those with twa or three. In other words.
the stimulating action of any ion is proportional
to the number of negative charges it bears.

Fourth—The colloidal particlea of the nerves
are held in solution by positively charged ions,
sodium, potassium. calcium, hydrogen, &e., and
the effectiveness of these inns In preventing stim-
ulation varies directly with the number of posi-

" tive charges they bear, A one-charzed ion, such
as sodium, is less poironous than a three-charged,
such as iron.

Fifth—By these facts chemical stimulation is
shown to be identical with electrical. WHenever
in any part of a nerve negative charges are in
excess the nerve jis stimulated, that iz, the col-
loids pass from a solution to a2 jelly. The stim-
ulus alweys arises at the cathode or negative
elcetrode, -

Sixth—The irritability of a2 nerve is diminished
whenaver the solution of the colloids {s rendered
more permanent. It increases as the nerve ap-
proaches the gelation state, Alt  positively
charged ions thus diminish irritability. negative
increase ii. This explains electrotonus. as the
frritability of the nerve is increased near the
cathode and reduced at the ancile.

Seventh—Heat diminiskes the irritability of
th: nerve by rendering the solution more stable:
cold increases it LY rendering it less stable. At
hish tempecratures gelation takes place and the

" nerve is stimulated.

Eighth—The nerve is stimulated mechanically
_because the colloidal particles are forced to-
gether. Acs they coalesce their surface becomas
““less. Less positive chargss can reside on it and
~part of the negative charges previously inducasd
- iIn the surrounding water are set free and im- .
gmerdjately precipitat:> the next group of colloids. l

Ninth-—These in their turn set {ree negatives
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violet,
Fourteenth—The long light waves and heat
waves are in their action like those of the posi-
tively charzged ion. :
Dr. l.oeb showed a year ago that sodium!
chloride solution would stimulate the heart!
1o increased action. This was the " injec-y
tion of salt water cure ™ which created a;
world-wide sensation. He has since been;
working to determine how the sodium ac-:
complirhed that end. and began the study}
of muscle stimulus. Dr. Mathews also tooky
this up and began a series of experimentss
on frogs and found that the nerve when it%
is stimulated has a tendency toward coaziys;
lation. He found that nerves were formed:
of a Kind of fjuld. technically called cqglsf
loidal. ihe bnarticles whereof had positives
electrical charges. Dr. Loeb found thaty
muscle is colioidal in nature, and thatla:
negative current or motor-impulse entera?
ing the nerve precipitates the colloids, al
this contracts the nerves, AFE
The * ion ' referred to by Dr. Mathewsgiss
the unit of matter, or smallest atom.ﬁeﬁs‘*
used by phy=iological chemists. Drun “i
theory, for the colloids are dissolved in‘thed
highly sensitive brain cells, making }he?
solution more stable, reducing the powep:
send motor currents to the muscles.
polson coagulates the nerve colloids, ¥
alcohol dilutes this substance and is |
an antidote.

said, was not a negative process., a b,;-..-
ing down of tissues, but an active age

born with the birth of the egg and destigd,]i
if not checked, t© main the upper 'ha 1A
Dr. Loeb said he”had been able to chéck!
this. * This means.” said he, ** thationia;

minute scale the secret of eternal lifésigs
the power of mankind.”” He had immmex:
the eggs in a solution of potassium cyand
and had for several days held the;
process in check. Under ordinary @
tions, the unfertilized egg dies in 398
hours. At the end of several days tl‘re"@gr;x_y
were again examined, and found to begdps
able of ferrilization and of progie :
healthy animals. N gt A

These experiments of Dr. lL.oeb were’re-:
garded by New York physicians yeBtengay.
as theoretical. The suggestion thg ;.t:l;h'eirﬁ
held out the hope of the extinction of death?
was regarded as so much absurd nonsense.
It was described as a prolongation of life,
just as science every day now prolongs
life, vet cannot avert death. None of the
phy=icians in this city who were seen in
regard to the subject believed that Dr. l.oeb
claimed anything further than the {llustra-
tion of a scientific principle, and that he
had not pretended to be able to control or
avert death.
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