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PREFACE

TO SECOND EDITION

IT is now four years since the appearance of the
first edition of this work, and since my introduc-
tion of Dr. Chéron’s method of treatment by
Hypodermic Transfusions to the notice of the
British Medical Association.

As to the efficacy of Intravenous Transfusions,
there have been, during the past year, no less than
seven communications to Z/%e Lancet and six to
the British Medical Journal.

The use of Blood or of Blood serum is obso-
lete, and what is used is a Saline solution.

The solution ordinarily employed in this
country, is one composed with a single salt,
namely, the Chloride of Sodium, whereas the
« artificial serum” recommended by Dr. Chéron

contains in addition two other constituent salts of
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the blood, namely, Phosphate of Soda and
Sulphate of Soda, and I think that, where time
permits of the preparation of a more complicated
solution, the addition of these two extra salts is
advantageous.

Of the cases reported to show the value of
Intravenous Transfusions of Saline solution, those
in which it has been used for collapse after severe
hemorrhage are the most frequent, and the
following extract from a case under the care of
Mr. Boyce Barrow at the Royal Free Hospital
is typical.—(ZLancet, August 6, 1898.)—After a
serious operation, the patient had become uncon-
scious, with pupils widely dilated, the pulse im-
perceptible at the wrist, and with Cheyne-Stokes
breathing. All other restorative measures which
were tried seem to have failed, and it was decided
to try transfusion.—

“’The right median basilic vein was found with
some difficulty, and over three pints of the saline
solution were injected. Towards the end of the
injection of the third pint improvement was very

obvious; he recovered consciousness and attempted
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to sit up, smiling and mentioning that ‘he felt
better.’” The radial pulse became perceptible and
of fair volume. He shortly afterwards fell into a
sleep which lasted for over five hours, and though
for several days his condition remained critical,
he eventually made a good recovery.”

Upon the action of Intravenous Transfusion of
Saline Solution in cases of collapse, Mr. Thelwall
Thomas writes :—

“If the patient be not too old, manufacture of
new blood-cells goes on rapidly, and in a few
hours the change produced is little short of
marvellous. Any one for the first time seeing a
patient saved, when apparently at his last gasp,
will be astonished at the effect”; and with regard
to the manufacture of new blood-cells, it is inter-
esting to compare the confirmatory remarks of
Mr. Thelwall Thomas with the experiences of
Dr. Chéron, mentioned on page 19.

Mr. Thelwall Thomas also writes in the same
communication to 7%e Lancet :—

“When patients are only suffering some degree

of collapse short of imminent peril, the solution
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may be injected into the rectum,” and again: “In
the same way hot saline solution left in the peri-
toneal cavity during abdominal operations pro-
duces rapid improvement in the patient.” *‘‘The
fluid may be injected by pressure into the cellular
tissue, under the mammary gland, in the groin, or
in the axilla, and by becoming absorbed, take the
place of the lost liguor sanguinis.” “ But all these
methods are only serviceable when circulation is
proceeding and absorption possible, and are of
necessity slower in their action than injection into
the veins direct.” Again, “The ward sisters
have noticed that patients perfused, always
appeared to have a good night after the operation
and rarely complained of pain. The solutions
appear to have anodyne properties.”

Again: “From observations extending over
some years I am convinced that in saline flushing
of the abdomen, injection into the rectum or into
the veins, we have a most valuable, probably the
most valuable means of dealing with collapse,
whether due to loss of blood or not. While

conscious that much has been written on the
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subject, still I think saline injection is not suffi-
ciently often resorted to by surgeons.”

Other cases of a different nature, in which the
transfusion of saline fluid has proved eminently
beneficial are reported by Dr. Oliver :

“Diabetic coma successfully treated by Saline
Transfusion.”—(ZLancet, August 13, 1898.)

And again :

“A case of carbolic acid poisoning treated by
venesection and injection of saline fluid. Rapid
recovery.”—(ZLancet, November 19, 1898.)

On the Continent Treatment by Transfusion
is fully recognised, and is taught in the schools
(Villeroy’s Tableaux Pratiques), the intercellular
method being more prevalent than with us.

[ myself saw, in November last, in the hospital
at Rennes, the case of a woman in which 21 litres
of saline solution were injected into the fleshy
part of the thigh. The fluid was absorbed with-
out difficulty, and left neither mark nor tender-
ness.

Thus, the extent to which Transfusions of saline

fluid, either intravenous or intercellular, have risen
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to favour is apparent. Their use has, however,
been chiefly reserved in this country for cases of
depressed vitality where the injection of a large
quantity of solution at once and at one time has
been required. ‘“In a few hours the change
produced has been little short of marvellous.”

But there are cases of depressed vitality to a
lesser extent, where the danger to life is not
imminent, and where the injection or transfusion
of a large quantity of solution at one time, or
into a vein, is neither called for nor desirable.

In such cases the injection of smaller quantities
in accordance with the method originally advo-
cated by Dr. Jules Chéron is worthy of more
consideration than it receives.

Since the publication of the first edition of this
little work in 1894 Neurasthenia has forced itself
into further recognition. Its symptoms are no
longer looked upon as vague and incomprehen-
sible. They are as distinct and definite as those
produced by Anzmia.

In the past four years many Neurasthenics have

come under my personal care. Each outbreak of
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it is only under these conditions that one can
hope that the blood injected will engraft itself in
the organism to which it is supplied.

Transfusion of this kind in man therefore
necessitates the supply of another man willing to
devote himself and consent to bleed for the benefit
of the patient. Here is in itself a difficulty suf-
ficient to make the employment of transfusion of
blood somewhat rare. Not only this, but unfor-
tunately the operation is difficult; it is even up to
a certain point too dangerous to be applied save in
exceptional cases. Where it has been made use
of, and where the operation has been successful,
the result of the transfusion has been eminently
satisfactory.

With regard to the transfusion of any other kind
of liquid directly into a vein, such for instance as
defibrinated blood or natural serum, the same
remarks apply as to danger of the operation. It
is sufficiently great to prevent its frequent employ-
ment ; and in those cases where it has been em-
ployed, while the risk of operation remained, there
has not been the revivifying effect such as is un-
doubtedly and speedily obtained by the direct
transfusion of blood from the vein of a healthy
individual to the vein of the patient.

The beneficial results obtained from this direct
intravenous transfusion have, however, been the
means of stimulating research. And, in the en-
deavour to find a method of treatment whereby
the benefit of intravenous transfusion might be
obtained without any accompanying risk, research
has in this instance led to the employment of the



















effects of hjapodemuc transﬁmﬂns that we can
pare ourselves to make use of their therapeu
application.

With regard to #ke general ¢fects of hy wﬂvﬂ’"""'
transfusions. If it were necessary to sum thes
in a single phrase, one would say that they in-
creased tke witality of the entire 1nd1v1dual_ tha
they raised the power of action of all the system:
of the human urga.msm -5

After the injection under the skin of a few cu%
centimetres of serum is experienced a sensation ﬁﬂ
well-being, of energy, of greater vlta.ht}r And
this sensation is the more satisfactory, in that the
equilibrium of the different functions is not dis- '.
turbed, but, on the contrary, all the functions amr "
modified at the same time and in the same degmn
when they are equally languishing, while, on the

other hand, if the function of one organ in part.xcular
is lowered, the transfusions re-establish the equi-
librium by stimulating in particular the organ, or
organic system, whose function is less active. ]

Hypodermic transfusions are then not only a
force-giving agent, but they have also a regulating
action, which must be taken into great account
when the explanation is sought of some of the
results of the transfusions.

To show in a more complete manner the action
of transfusions, we will take successively their
effect upon the different systems of the economy :

Upon the Brain. _
The brain soonest of all is impressed by the trans-
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fusions. Intellectual work becomes more easy,
and can be sustained for a longer time without
fatigue. Not only are ideas more clear, more
precise, but the memory for names, dates, figures,
etc., becomes more obedient to the call of the will.

Later on we will consider, when we study the
effect of transfusions as a curative agent, those
invalids whom we call nenrastienics. But there
exist a large number of persons, who, without
being invalids, properly speaking, are yet always
upon the borders of health and sickness. These
persons are generally sombre in character, little
expansive, and perpetually weary of a life which
they never enjoy as completely as people in robust
health. In these persons the result of hypodermic
transfusions is to make life more agreeable, less
fatiguing, more happy. It seems to them that
they have infused into them a smaller or larger
dose of vitality every time they undergo the trans-
fusion. Their surroundings are not slow to remark
the change which is produced in their character,
and it is not unusual to receive the sincere thanks,
on this subject, of those who live in intimate rela-
tionship with the person transfused.

Upon the Medulla.
In the medulla are vested functions of the highest
importance. It is this part of the central nervous
system which contains the respiratory centre. Here
is also included the principal vaso-motor centre,
and here is the centre which maintains constant
the temperature of the organism—transforming,
moderating, or accelerating the impressions of
C



l'hE Eranﬁ'usrﬂns are thﬁEE i:ﬂnneeted with'th‘_':'
with deglutition, the centre of phanamﬂn. the
genic centre, etc. But the respiratory cen
vaso-motor centre, and the thermic centre
those which interest us more partmularl’y h&ﬁé

Let us see how the functions of these impor
centres are promptly influenced by hypoderm
transfusions :

i’

i
Y

Action of Hypodermic Transfusions t&a'rtm
Respiratory Centre.

of air which he can inspire or explre b}r an insy
ration as deep as possible, in a word, the vi |
capacity of the lungs, varies from 3,000 to 3,200
cubic centimetres. On the day following a trans-
fusion, he will obtain an increase of vital capacity
of the lungs varying from 500 to 600 cubic centi-
metres ; that is to say, he will cause to enter into
his lungs, at each forced inspiration, 3,500 to 3,800
cubic centimetres of air. The day following the
figures remain nearly as high ; towards the end ofq
the second day they commence to decline slightly,
and remain during a week about 3,300, to return b
slowly to the original figure. ?"
This is the case where the respiratory argan&
are in a normal condition; but where, ﬁwmg to 4
some affection of the respiratory tracts, there exists |
a morbid diminution of the vital capacity of the
lungs, the amelioration obtained by the employ-
ment of transfusions persist permanently after the
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In all such cases it is remark _
temperature will mount to a normal figure
the treatment of a series uf transfusmns &

of i 1nject1nn is normal, it is unchanged by the tt
peutical action of the transfusion ; while in a lai
number of cases of pyrexia—take, for instan
such a case as one of acute pelvic peritonitis—th
fever will diminish under the influence of the trans-
fusions, a fact which is explicable by the powfer*
which they possess of bringing into play l:ha.

thermic regulating centre. .

Action of Hypodermic Transfusions upon the
Spinal Cord. -—-
As the medulla, so the cord is influenced in a very
prompt maner by hypodermic transfusions. The
transfusions increase in a marked degree the power
of contraction of the muscles of the limbs, as it is
easy to verify by means of the dynamometer.
They have also a marked influence upon the regu-
lation of muscular movement ; for in certain cases
of false locomotor ataxy, the irregular action of
the muscles is removed after a certain number of
transfusions, and in the majority of such cases a
cure is the result. ;

Of the results obtained in cases of tabes dorsalis,
as also of epileptics and of the insane, I will not
speak here; they are extremely interesting, and
based upon numerous facts, which are still under
observation.

For the present it is important only to notice
the effect of transfusions upon three centres in the







22 HYPODERMIC TRANSFUSIONS.

troubled by a run or the quick ascension of a
staircase, and in such cases one sees in a marked
degree the tonic and regulating action that trans-
fusions have upon the cardiac contractions. Where
weakness has gone on to dilatation of the cavities
of the heart, the tonic action of transfusions is
even more marked. It is, in fact, under these
conditions, more easy to verify. One has as a
criterion not only the increased intensity of the
heart sounds, but also one can frequently verify
the disappearance of murmurs due to valvular
insufficiency, which is the result of dilatation of
the cavities.

The stimulant action of transfusions upon the
heart is also seen as a result of another phenome-
non, namely, that of increased arterial tension;
but this is more fully dealt with later on.

Effect of Hypodermic Transfusions upon the
Comyposition of the Blood.
A good serum, such as we understand it, since it
is destined to penetrate even in a relatively high
dose into the circulatory stream, must have no
harmful action upon the blood corpuscles. The
serum employed at the hospital of St. Lazare,
containing only the mineral salts which enter into
the normal composition of the serum of the human
blood, acts in an eminently preservative manner,
and not only this, but experience has proved it to
be a therapeutic resource of the first order in the
different forms of anamia which have come under
observation.

This question is of great importance from the

S il e i i ot i e
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double the quantity taken at each repast, and w
even obliged to make additional meals; to tal

supper, for example, before going to bed, although

they had dined well a few hours premnusly |

Not only is the appetite excited, and in conse-
quence a larger quantity of nourishment taken each
day; but this increased quantity of aliment is

admirably digested, without weighing upon the. :
stomach after the repast, without discomfort of any

sort. Under these conditions, stoutness andincrease
of weight cannot be long in showing themselves.

To this increasing weight of the body, so

®
g

)
\

noticeable in persons thin and emaciated by ill-

ness, there is, however, a limit. There comes the
stationary period, where assimilation and dis-
assimilation being equal, the patient approaches
his normal condition of health. But with numer-
ous persons, on the other hand, who, as a conse-
quence of a tardy nutrition, and an incomplete
utilization of fat matters and hydrocarbons, are of
an obese habit of body, these, under the very same
treatment, lose their weight and become thinner.
From which it seems that hypodermic transfusions
are especially »egulators of the functions of assimi-
lation and disassimilation,

There is in this nothing contradictory, for
examination of the changes which take place in
the composition of the urine as an effect of the
transfusions, shows how they regulate the functions
of nutrition, and the nutritive changes, in the most
remarkable manner.

There is nothing illogical in admitting that the

i




have seen already the action of transfusions
the respiratory centre, and the increase of
sital capacity of the lungs which is the con-
uence. That which we must now remark is,

the greater quantity of air which penetrates at
h inspiration into the pulmonary vesicles, and
also on account of the increase in the number of
the red corpuscles and the augmentation in the
T hness of their hamoglobin, which quickly fol-
5 in the rear of the transfusions, and renders
'; blood capable of absorbing a much larger
quantity of oxygen during its passage through the
lungs. In this way it becomes easy to understand
how transfusions increase all the phenomena of
~ oxidation carried on in the intimity of the tissues,
gﬂa they exaggerate the phenomena of cellular

' nutntmn, and produce those changes occurring in
the urine which we will now study.

B E fects upon the Campon’a‘e'am cgf the Urine.

;. ‘E.&) Changes in the quantity of urine.

- The first and constant phenomenon, whatever
K %




i i

may be the dose of a ‘serum  Tre

under the skin, so long as it is sufficient
voke the stimulation of the central nervou:
is a diuresis which raises the quantity of the
excreted (the figures being taken from obser
made exclusively upon women, in whom the que
tity of urine excreted in twenty-four hours is nc
mally 1,100 to 1,200 grammes) in twenty-f
hours to 1,800 grammes, 2,000 grammes, and e
more. The patients chosen for observation w
amongst the most intelligent, and they all stz
that, after undergoing the transfusions, micturi
was more frequent and more abundant, a fact d
no doubt, to the raising of arterial tension as
consequence of the hypodermic transfusions.

(8) The changes in the quality of the
were as follows :

Chlorine and Chiloride of Sodium. _
These two bodies are notably augmented.

Taking at hazard, amidst numerous ubservati_'“_l
we find for one of them : U

Chlorine . . . 781 per litte.
Chloride of sodium . 1287 1

L5 ;"
Quantities which are considerable if one reckons
that in this case the quantity of urine passed m: h

twenty-four hours was two litres, which gives:

L

Chlorine . : . 1562 per day L.
Chloride of sodium . 2574 %@

while the normal quantity of urine excreted by a 'H
woman per day being 1,100 to 1,200 grammes, &
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muscular power, the rﬂgulatlnn of muSEu]Ejl' mo
ments in pseudo ataxy, the reappearance of man Ef’_
vigour, the improved action of the bowels, t 3
greater contractibility of the bladder. -
The effects upon the circulatory system consist
of an increase of contractile power of the hea.i'l:
and a raising of arterial tension.
Far from being harmful to the constituents nf'
the blood, transfusions are an excellent means l:if
globular renovation.
An increase of the appetite and greater facllrty
of digestion are the very marked effect upon the-__ X
digestive system. -
It is interesting also to recall the action of trans-
fusions upon the urine : small and repeated doses
producing an abundant diuresis, which carries
with it during several days a notably increased
quantity of uric acid, and therefore has a very
beneficial action upon such tiresome and intractable
diseases as lithiasis and chronic gout, where an
eliminating of uric acid is brought about without
recourse to any of the lowering drugs usually em-
ployed. On the contrary, the effect of the trans-
fusion upon the system is that of a tonic, which is
very desirable in the treatment of diseases suffi-
ciently lowering in themselves. :













32 NEURASTHENIA.

one the weak spot; how in one epidemica particular
nerve centre, such as the respiratory, will be at-
tacked ; in another epidemic, a different centre,
such as the spino-intestinal—the respiratory having
received protection under the first epidemic—it
inclines us to agree with the theory of a poison
attacking the great nerve centres. |

Be that as it may, the prevalence of neurasthenia
at the present day is undoubted. Not only is it
prevalent, but it is intractable.

The nervous system when once exhausted is
with difficulty re-established. Drugs seem to have
little effect, or are badly tolerated. There is
anamia, but iron is difficult to give. The neuras-
thenic is generally afflicted more or less with “a
liver.” His digestion is feeble, and his bowels
are inactive. Strychnia, or nux vomica, quinine,
or mineral acids, kola, and coca may be tried in all
their forms, but the result is not what could be
desired. Change of air, the Riviera, a sea voyage,
have been in a large number of cases equally un-
satisfactory, and at the present time XRes is the
treatment advocated. Rest of body and mind,
while the system is kept in as hygienic a condi-
tion as possible during the period of inactivity.
Rest, feeding up, and massage. But what does
this mean? It means that the nervous system
has to wecover of itself, the other parts of the
organism being placed under conditions favourable
to it.

For many, however, treatment by rest is
impossible, and by the experience gained of the
physiological and therapeutical action of hypo-



[hey are the subjects of protracted de-
dof a dEPressed condition of the entire
. Their mind is like their body, less
1t ﬂug’ht to be, and their morbld f:cmdl-

ﬁh the extent to which hypodermic trans-
ns raise the ph}rsxcal energy of a debilitated
‘ but also it is possible to foresee that in the

nds of able physiologists, hypodermic trans-

ions studied as modificators of the cerebral
irculation and of the cerebral functions, will form
b_]er:t of an important chapter in experimental

hology.

~ With regard to the causes of this very preval-
complaint the commonest are :

“atigue and Quverstrain.

‘atigue has been defined as @ #rouble in the

ctivity of the anatomical elements, caused by

‘exaggerated function up to a point where repara-

ion is tempo rarily impossible.

~But it is not only by the repetition of prolonged

t‘ts, out of prupnrtmn with our natural powers,

it the organism is overstrained.

K W& haye been subjected to acute overstrain
E




4 weomd
when we are the victims of a
when we are struck unawares by a vmimt
emotion. . |

To work too feverishly at a literary cc

upon a bicycle when insufficiently trained ;
suffer cruelly from the loss of some one loved ;
be violently shaken in a railway accident. Hi
are four causes of moral and physical overs

which may result either in a temporary exha
tion of strength, or in an illness, clearly defined, ! )
condition of neurasthenia. % okl

This condition of debility can exist then : S
By an insufficiency of vitality, congenital or
acquired. L
Ry

. A

1. By overstrain, consequent upon an excess of
physical fatigue, arising from : 0
(2) Physical exercises, too violent or too pro-

longed. -
(6) An acute or chronic disease—all con- ’
valescents being only the exhausted, the
over-fatigued, who are trying to recover

their strength. a3

(¢) Exhaustion of the organism from the sole

fact of having lived long—the exhaustion

of old age. .

2. By excess of intellectual fatigue. One knows
that all mental work, artistic work especially, pre-
disposes to neurasthenia, as does all work neces-
sitating prolonged mental attention.
3. By overstrain of the passions. Under which
head is understood all the emotions of love, of



ime maﬂner in pmducmg, ancﬂrdmg to thﬂr
- and according to the degree of predis-
of the subject as I have said above, a state
ple and passing debility, or that malady, that
veakness of the nervous system, revealed in per-

anent character, clearly defined, which we call

actual kind, it seems that we cannot incriminate
other organ than the brain ; but in such a case
‘that I have before mentioned, overstrain from
Eies'si#e bicycle- riding, for example, it is surely
the muscle which is first attacked.

- One knows that the phenomenon fatigue reveals
Fftmlf in a muscle by a certain number of modifica-
".iian in its chemical constitution : a more abund-
~ ant production of creatin, of glucose, of extractive
~ matters: a production of lactic acid, substituting
:' jtself for the normal alkaline liquids in which the
~ muscle is bathed, and which are all-important to
»It. For a muscle commences to alter very quickly
~ under the digestive influence of lactic acid, and if
i r?a current of oxygenated blood does not disem-
 barrass it without delay of the déris which
4 : ‘encumber it. It seems, however, acccurdmg to
- recent anal}rsls, that changes arising in the chemi-
cal constitution of the muscular fibre consequent
~on fatigue are found to be under the influence of
~ electrical currents in the muscle—electrical currents

*n'
'.l
!
1

1
e
13 I.
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which are under the domination of the central
nervous system. And we are told, according to
the conclusive experiences of Du Bois-Reymond, of
Pfliiger, of Wundt, that fatigue is a phenomenon
whose source is in the brain.

It is easy to show that reflex is a phenomenon
which does not become fatigued :

Pitres and De Fleury called attention to epi-
leptoid trepidation of the foot as a type of reflex
which can last indefinitely without fatigue, up to
1,200 double oscillations in the hour.

Fatigue being then a phenomenon whose source
is in the brain, whether it arise from moral, physi-
cal, or intellectual overstrain, where is it but to the
ideomotor zones of the brain ought to be applied
a remedy logical, reasonable, for diseases following
upon fatigue, for physical and intellectual over-
strain ?

And what have we already said in a preceding
chapter of hypodermic transfusions, but of their
direct action upon the nervous centres ?

It permits us to think & preori :

(2) That under their influence the super-
activity impressed upon the cerebral circula-
tion must ameliorate the psychic and motor
functions of the brain.

(6) That the general circulation becoming
more active, the muscle ought to disem-
barrass itself more promptly and more com-
pletely of the déris and toxic matters
which fatigue allows to accumulate in them.

Further on one will see that observation has
confirmed, in the most formal manner, this theo-




y agreed to speak of neurasthenia
: -_ h’lﬂlﬂd?s in which feebleness is united

B The theory of M. Bouchard is that the stomach
is primarily ill, for almost all neurasthenics have
."c dilatation, and, as a consequence, all the
yhenomena of self-intoxication.

~ The more noble the tissue, say physiologists,
-3 higher its function, the more choice it is as to
he quality of the nutrition furnished to it; yetthe
al nervous system, in dyspepsia, accnmpamed
ilatation, is worse than badly nourished, it is
oisoned, and there is therefore nothing astonish-
o in the phenomena of weakness, of fatigue, which

intervene as characteristics of neurasthenia.




38 NEURASTHENIA.

This conception is seductive by the logic of the

arguments, and it is easy to verify : first, that the
great majority of neurasthenics /awve gastric trouble
as the foreground of their morbid picture ; second,
that the treatment appropriate to gastric dilatation,
a good digestive hygiene, ameliorates the state of
the greater number of neurasthenics.

The nervous theory of Beard, while it does not
destroy, properly speaking, the preceding, displaces
the first origin of the complaint.

It does not deny the frequence of digestive
troubles, nor does it contest their wearisome re-
action upon the nutrition of the nervous centres,
but it refuses to admit that gastro-intestinal atony
develops of itself, and it obliges itself to prove
that the nervous system is first attacked :

Dilatation of the stomach is frequent in neuras-
thenics, gastric atony is constant; but muscular
atony is the result of fatigue, and like all muscular
fatigue is under the control of the central nervous
system.

The experiences of M. Féré, which one finds
detailed in his work, “Sensation et Mouvement,”
establishes that “all stimulation comes from with-
out, and is accompanied by a dynamic condition, in
which all the contractile elements of the organism
appear to participate ; but soon afterwards super-
venes a depression,an atony of these same elements,
an atony as profound, as lasting, as the first vibra-
tion, the initial stimulation, was strong or long.”

When this atony attains a sufficient degree to be




gue ; wher _fégﬁ&e and sleep
ep: %isaﬁ, gue, there is over-
B rain, there is either
presslﬂn, mr mnﬁrmed neuras-

fatigue, violent moral emotions, painful
1s repeated at short intervals, abuse by
imulation of one or other of our senses,
of intellectual work, any nervous vibration,
too acute, or too prolonged, is followed by
nerve weakness.

“his central nerve weakness reacts upon all the
tractile apparatus, upon all the muscular groups
> organism. The stomach becomes idle at

_ ﬂ‘la.!; the muscles of the hand can scarcely de-
;thff needle of the galvanometer a few kilo-

ic atony, the consequent dilatation of the
12 f_ and chemical phencrmena descrlbed by

f’ﬂf th:s intoxication the central nervous system
suffers at once the evil effects ; so that all the evil

sential organ in the production of ideas and in
e production of movement, suffers two for one:




G i -

a first time by overstrain direct, "awing:?j;;é
- of initial vibration ; a second time by intoxic
coming from the stomach, the result of
nutrition.

Such is the pathogenic doctrine most generall
admitted, and that which agrees most pe
with observation of the sick. It contains in 1
a precise therapeutic indication which one can for
mulate thus : E

Firstly. To haverecourse neither tocalmants nor
to excitants, but only to tonics with lasting action.

Secondly. To find the tonic which acts most
efficaciously upon the organ where is the source
of the fatigue, namely, upon the brain. -

Now, how does one act upon the brain in a
manner at once inoffensive and sustaining, but by
supplying to it a circulation more rich and con-
tinually revivifying, which brings to it without
intermission an alimentation pure and new, and
which assists it to disencumber itself promptly of
the débris of its nutrition ?  Is not this, as we shall ;

¥
see, the action of hypodermic transfusions ?

¥,

Avwrterial Tension in Neurasthenia. g
If we study, by the aid of the sphygmometer, the
variations of arterial tension in some case of con-
firmed neurasthenia, it will be easy to establish
the fact, one of essential importance, that
arterial pressure varies in enormous prnpnrt_i__
from one hour to another of the same day. Of
these large oscillations we have not always thE‘

_|.'I v



relation mth the state nf vacu[ty
efth& stomach.

achand of cerebral _
ia. Aftera moderately AT
past, on the contrary, |
ecome congested, are | 18
 somnolent. Before |
their pulse gives from |
0 12 cm. of mercury, |pu
 lunch their pulse has |
to 19 or 20 cm. of [

; |

jing

. h-q"'--.

T
—
T

Hiaded - : 4 10
- The accompanying trac- =
taken from the case of |gE i :
ung man, twenty-nine n
f ; 6 ? 1
s of age, deeply neuras-
. f VARIATIONS OF ARTERIAL
lic, shows a tension o TENSION IN A NEURAS-

L cem. of mercury in the THENIC IN THE COURSE
rning, a tension of 19 cm. R P

ter lunch, of 11 em. at five o'clock in the even-
o, the hour when the symptoms of physical and
srebral feebleness were at their maximum, and,
rer dinner, under the influence of the meal, the

1sion amounts to 20 cm.

,n i’r It is interesting to notice how with these transi-

_rjr elevatmns of arterial tension, the moral tem-

sent of the neurasthenic changes also. With
F



come hls moments of hapeﬁalness,_ hﬁ,‘%
attainment of a purpose; but always
impatience as keen as it is little durable.

All this settles down and is regulated und
influence of the transfusions, of which one m
consider their action in the neurasthenic as t
at the same time tonic and moderating. It
however, necessary to select the right momen
the transfusions. In such a case as that
woman suffering from pelvic peritonitis, or
case of anemia, it is indifferent whether the ti
fusion is made before or after food, since in 1
cases the state is one of continual hypﬂte:n ior
But with the neurasthenic it is otherwise. \
know that the action of the transfusion is t
raise the arterial pressure. If the pressure
already excessive, as after a full meal, for example
that is evidently not the moment for a transfum
The sphygmometer must be the guide as to
best moment for making the transfusion, a
when the arterial pressure is at its lowest, then is
time when the transfusion will render most service.

The cerebral phenomena present in neurasthe
are due, as was before stated, to a condition of ir
able weakness, and it has been proposed to clas_
them by saying, ““ All that belongs to the sensitiv
brain is exalted, all that belongs to the ideo-motor
brain is attenuated.” This definition is open to
controversy ; sensibility would seem to be ‘d&-



ﬁsth&mc fﬂels. tﬁqre acutely than a
erson all that touches his sickly egoism,

uish.  His emotivity is pushed to excess, He
ves way to tears and laughter, especially to tears,

the slightest provocation, and his excessive
onality reaches irritability ; tears and quick
succeed each other often without any

ore, of all classes, but are of all kinds and condi-
ons. It is, unfortunately, not rare to meet them
ongst the most intelligent and the most literate

n are predisposed to this nervous malady,
se special bearing, which we are about to
nalyze, has as its result more particularly the
ound functional alteration undergone by the
an which in itself possesses intelligence,
nory, will, character. Amidst these high
functions neurasthenia comports itself as follows :
~ Intellectual lucidity is, as it were, numbed, the




- ness, and prcmslnn, aecnrdmg to the re:
one of this numerous class, an author, ﬂurl;y _
years of age, neurasthenic and dyspeptic froi
intellectual overstrain. “ There is,” he w
““as it were, a veil between perception and
The brain is no longer capable of thought, ¢
of reverie, sad and unproductive. Reverie Ei'
to thpught what a state of passivity is to a state
of activity. Reverie resembles what you call
reflex.” |
And the same writer adds, “If I am able 1
describe to you my state with any lucidity, it is
thanks to the treatment. It is because I feel myself *F
in convalescence. When I was at the height of my
neurasthenia, I only thought of my illness, I could
speak of nothing else ; but I lost myself in mt.er;-_ﬂ, |
minable details, in analyses which never finished, |
and I should have been incapable of synthetlzmgﬁ g
of judging, and of deﬁmng, as I have just done.” '1 :
Neurasthenics acquire after a time the appear-
ance of persons whose intellectual faculties are not
of a very high order. The traits of their coun-
tenance, relaxed, inert, their perpetual lassitude,
their perpetual indifference, or their irrational im-
patience, are far from prepossessing in favour of
their mtelllgem:e
There is no method of treatment employed up ‘_
to the present time which acts so promptly upon
this state of being as the transfusions of artificial ¢
SEruIm. gy

Under its influence the intelligence is as it were

awakened from its torpor. It is brought to light.




changed also. Nothing is more
| n-.-the- influence of transfusions upon
of the memory. The most common
menon which troubles the memory of the
henic, besides the difficulty of recalling
s and dates, is the difficulty of finding the
"'wurd to express his th-:::u ht. There are

ch dlstmgmsh the troubles of speech in general
alysis, in the sense that they consist of a want

words, or with impatience puts another in the place
- of what is necessary.

e This was notably the case in a young student of
~ medicine, tEﬂ'lle‘E.l"l]}T neurasthenic after excessive
| ?physmal exercise. In him the first transfusion
:r_@’?e him thrnughcrut that entire day an energy
~ and precision of thought and word that were very
ifr;;musual with him. Having to undergo a zivd voce
' - examination in public, he surprised his comrades
by the clearness of his memory and the correctness
gf his expressions.

‘The following day the effect was less apparent,
but after a period of methodical treatment, this
La.p’;gﬁtjmﬂg' neurasthenic found his memory to be much
- more faithful, much more prompt to respond to
p, :ﬂle appeal of the will, his elocution to be firm, with-
~ out bafourllage, according to his own expression.




In the last chapter of h1§ :e’m

“ Les Maladies de la Mémmm," M
devotes ten pages to showing by phll y
physiology, by reason, and by experience, that t
phenomenon memory is a function of the nervc
system under the immediate dependence of th
cerebral circulation. The eminent professor main.
tains that the fixation of dates in the memory
cannot be solidly accomplished in a durable fashi
except in the presence of great richness in the
nutritive changes; that the power of recall of
remembrances, accumulated and stored, dep&nﬁé*
upon whether the cerebral convolutions are bathéé; '-
with a blood rich in nutritious elements. 3

As if he had foreseen that a new means, a
powerful modificator of the cerebral circulation
would soon come, to permit it to be proved, the
learned philﬂs-::-pher declares that, to act upon the
memory, it was necessary, and it sufficed, to act
upon the heart, and upon the blood. But facts
are more conclusive than theories, and hypodermic
transfusions certainlyincrease the activity of, rende.'r'

more precise, and, so to speak, purzfy the memory
of the debilitated. ;.-,

There is, however, a kind of remembrance which
they have a tendency to diminish. It is the pas-
sive memory of which we spoke just now, and of
which the following is a typical example :

A gentleman, also a literary man, had sustained
the loss of his wife, to whom he was deeply
attached. He was already predisposed to neuras-
thenia, and it only needed this great trouble to

bring it on.  One of the dominant physical symp-
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eme persmtence of
. da_g_fﬁi of his loss in all its
dlstract him, and he

=ct of the transfusions upon his cerebral condi-
n ‘was very remarkable. Not only did they
der his work more easy, less fat:lglung, but they
red to him his moral health, the joy of living.
i3 é distressing to me to avow,” he remarked on

in was no longer h}TPHGtIZEd did not abandon
] f pa.sswel}r to the one idea, it became active,
alert, it worked, occupied itself with the future,
E: ﬂd life became better.

- Cerebral fatigue leads not only to inactivity, it
tends also to irritability, even to irascibility. Our
~will can be deficient by insufficiency of first im-
’gul‘smn, or by powerlessness to resist impulses.
 Herbert Spencer has written this phrase, truly
'-'4 worthy of remark from the pen of a philosopher :
- “In persons affected with chronic nervous
g ?-'ﬁmubles whose blood, deteriorated and exhausted,
- no longer suffices to maintain the necessary activity
‘of molecular transformation, their irascibility is for
i mveryune an object of remark.”

~ Irascibility implies a relative inactivity of the













......

T E have hitherto abstained in the course of
- these notes from any discussion as to the
f action of the transfusions.

r only intention has been, so far, to establish
ain physiological and therapeutical facts with
‘much care and scientific impartiality as possible.
ut inasmuch as the facts that have been
iered are numerous and diverse, and the
apeutic action of the transfusions exerts itself
on morbid states which seem to have between
- them nothing in common, we are running the
- danger of appearing to put forward a treatment
- which will cure everything.

- It is necessary, therefore, to find what is the
it&k common to all these different pathological
conditions which are susceptible to amelioration
‘under the influence of this method of treatment,
~and to show that the action of the transfusions is
one and the same, whatever may be the morbid
-f, conditions on which they are brought to bear.

- Now the researches that have been carried on
B! du’rmg the last mght years at the hnspltal of St
- Lazare, and also in his private practice, by Doctor
?:' Jules Chéron, seem to show that in their primary




lhypodgrmm transﬁlswn is a neghglbl&:
pmwded the drugs used are not toxic.
since all injected liquids of a simple char
the same physiological effects, their action is
ently an action of a physical kind, or, rathe
dynamic kind. .
But what then is exactly the mechanism cﬁ‘ i3
action, and what elements do we find in gener
physmlﬂgy whlch are of a nature to enllghteu

order to reply with some precisinn to the
lowing questmn which it is very Importa.nt to ﬂ =
before going further :
Do we know what takes place when we prac
a transfusion ? And in particular a transfusion ¢
artificial serum ? }"
To this we can in a measure reply, without, i
seems to me, being nppused by serious ﬂb_}ectmms;
Let us enumerate again the physiological effects
determined by the transfusions. o
They are : Increase of muscular power, increase
of vital capacity of the lung, improvement g{ﬁz
digestion, regulation of temperature and of local
circulation, increase of power of contraction of th&'
heart, raising of arterial tension, greater activity
of the spinal nerve-centres (intestinal, vcsici,
genital). §
It is necessary to add, the incontestable incr ,'-._-
of the cerebral functions, of the will, the a.tte.ntlonﬁ
the memory, of intellectual lucidity. g
If one examines closely the phenomena pro-
duced by the transfusions—how their seat is in i

[



ons dﬁ: not bring about any
spasmodic contraction, not even a
- contraction ; they do not bring
1ly momentary hyper-excitability. They
’ mﬁnnimus rrianner, which reveals none of

ry. to what M. Brown - Séquard
:Emr from his m‘]ectmns they do not bring
patient in the strict sense of the word new
th; without doubt, when his power of

 utilize to their maximum a collection of forces,
inished by the lowering of certain physio-
cal conditions, of which the integrity is indis-
sable for the complete utilization of those
€S,

- Accordingly, the activity produced by the trans-
fusions is not so much a phenomenon of force-
giving as a phenomenon of Zypertonicity.

~ And it is this idea of hypertonicity which gives
‘us the key of the problem we wish to solve.

~ Immediately when we transfuse a given quantity
E;SErum into the system of a pauent of depressed




tissues. Nature acts ph;ﬁsiﬁlogléanﬁr,
pautmally, but the therapeutic action is in
case in strict conformity with the physiolog
action of nature. L

Charles Richet, in “ La Physiologie générale des
Muscles et des Nerfs,” expresses himself as follow
“Tous les muscles de l'organisme, a.ussi biﬁh

constamment dans un état Intermédtalre entre Iﬁ A
lichement et le tétanos: c'est le tonus musculalra.‘ 3
It is the state of animated repose, of vital re-
pose, so to speak, repose perpetually ready tﬁ 2
transform itself into action. Tone is the essential
phenomenon of all our functions. It is the baﬂqn
of the circulatory activity, respiratory au:tlﬂtjg .
digestive activity, glandular activity, as it is thiez ¢
base of activity of striated fibres. -
What is the nature of this phenomenon? Itis,
above all, and always, a reflex. .
The classic manual of Kuss and Duval ex-
presses itself in these terms: “ L’acte reflexe est
le fait fondamental dans le fonctionnement de tout
acte nerveux.’ ,
This word “reflexe” need not awaken in our
minds the idea of any sudden phenomenon, such,
for instance, as the tendinous reflex of the knee-
Cap. R
“ Pendant la vie,” writes Charles Richet, “une
serie d'excitations sensitives, faibles, incessantes,
remontent vers les cellules nerveuses centrales et
les maintiennent constamment dans une demi
activité reflexe.”

Richet writes again : “ L’apparente spontanéité



produire de 'Ia fur{;e, eﬂe ne la prodmt
tanément et ne fait jamais que répundre
J:i du dehors. Son activité n'est qu'une
':épnnse.
rbert Spencer seems to have demonstrated
ively that the psychic act named Will is
ing else than the second half of a reflex of
ch our sensibility constitutes the first half,
e should have no memory, and in consequence
hnguage, if our senses were not perpetually
ol fed in carrying towards the centre exterior
ressions. Everything comes to the brain—
eneral sensibility to be transformed into volun-
movement, special sensibility to be trans-
rmed into ideation. The brain can be defined
s the reflex centre for psycho-motor action.
This psychic reflex is not always immediate, so
" as we are able to observe it, as writes M.
aborde : “ L’excitation sensitive ou sensorielle
,; ui arrive du cerveau y séjourne, reste en réserve
ans le centre d’élucubration, et ne se manifeste
%ﬂultérleurement sous la forme d'idées.”
i - If now we wish to synthetize in a few words
__ﬂle: citations necessary for our demonstration, we
-1. would say :
The g’gﬂarm’ fonicity, or better, to employ a word
1ﬁhlch is habitual to us, zzfality, reduces itself, in
Eﬁ@knmng up, to a vast assembly of incessant reflex
phenomena, of which the centres of reflexion are

,‘f‘%w the bulb, in the brain, and in the spinal cord.
{4
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Tlm outcome of this g:vﬁt reflex is Eﬁ# /o
it is also, and at the same time, its condit
 being. g

Let us return now to the transfusions, smﬂ
call what was said of their physiological ac
We have seen how they provoke an mq:reasﬁ
vitality ; in other words, of hypertonicity. T
restore to a lowered physiological function its vital
plenitude. Theyareapowerful therapeutlc h}rg‘le:n&

Thus the end which they attain is entirely con-
formable to that which nature desires. Let u: -‘T-
see if the means by which they attain that enﬁ,
are also of the same kind. And to know this w
must first seek to know how nature proceeds fﬂ;
maintain in us this permanent tonicity, the nrganic’
vitality of health :

Apropos of the “reflex” fundamental in the
function of every nervous action, M. Matthlﬂ.ﬁ
Duval writes: “It is upon the sensitive extremi-
ties of the nerves that the exterior stimulations
exert their influence.” We are, then, in the pre-
sence of a vast reflex phenomenon ruling the
tonicity of the entire economy, and of the nerve
terminations of the special senses we know :

1. (2) The tactile corpuscles of Meissnert and

Pacini.

(6) The calciform gustative papille.

(¢) The nerve terminations in the olfactory
mucous membrane., g

(@) The terminal branches of the acoustic
nerve. hiats’



wh!ch permeates the mucous
;the dlgestw& apparatus.

The nerve endings of the conjunctiva, apo-
__'es tendons, cellular tissue, mesentery, etc,
these, in the first instance, the nervous system
.ljnng the digestive surface is of interest to us :
Jpon the mucous membrane of the cesophagus,
stomach, and the intestine, is exerted the action
__he food. This action is double, the distant
tion of nutrition, the immediate action that, by
ﬁ, presence alone in the intestinal tract, they
i suffice to tonify the organism.

- Here is an example:

- At the time their digestion is completed, almost
" all neurasthenics are extremely feeble, sad, mourn-
- ful, or irritable. It is sufficient for them to have
~ scarcely taken a few mouthfuls of food, that their
}ﬁﬁembml equilibrium immediately becomes re-es-
:Eabhshed They become, from one moment to
i ﬂnuther gay, talkative, animated. And the time
- necessary for this metamorphosis has been so short,
1 tha.t it has been sufficient, evidently, for the simple
- contract of the alimentary bolus with the walls of
the cesophagus or stomach to bring into function
b _the great reflex of general tonicity.

H




58 UPON THE MODE OF ACTION OF

Let us take next the nervous system supplied
to—

The Respiratory Surface :
One finds in all books upon anatomy the following
information : that the pulmonary alveoli represent
a surface of 200 square metres. The vascular
network which enlaces them occupies itself three-
quarters of this surface, 150 square metres, this
surface being at the same time covered with the
terminations of the pneumo-gastric nerve, which
are continually receiving impressions from the
exterior air. It is therefore not to be wondered
at, if so many of the weak, of the feeble, of
the phthisical, see their nutrition triple its in-
tensity and their vitality renew itself under the
influence of the fine and dry air of some high
plane.

In no other part of the organism, in fact, is the

surface of irritation so vast as in the lung, zf # 25

not however in the blood-vessels and lymphatics.

The Vascular Surface :
For, if one reflects that, in the same time (the space
between two systoles) the same quantity of blood
passes through the small and through the large
circulation, it must be admitted that the sxsfaces
presented for impression of the two circulations
are equivalent, and that consequently the nervous
periphery of the circulatory tract is equal to the
nervous periphery of the respiratory tract, that is
to say, about 150 square metres, or, together, 300
square metres.

Throughout this extensive surface the sensitive

1
q



-‘1" ﬂre deﬁmtel}r, at the six principal perlphenes
the organism. There are, then, six principal
flex arcs—those of the special senses, of the skin,
the l:hgestlve tract, of the pulmonary alveoli, of
1e vascular endothelium, of the conjunctival tissue
cs of which the points of reflexion are in the
n, the bulb, and the cord, and which result in
o actions, the one, immediate and direct, the
eral tone of the organism, the other, secondary
‘and more remote, the nutrition of the tissues.
~ If we might venture, therefore, to draw a con-
e usmn as to the action of hypodermic transfusions,
it would be, that by their effect upon the par-
lar part of the nervous organism presiding
er the absorbent and vascular systems, they
raken, bring into action, and refresh that as-
bly of incessant reflex phenomena which we
‘have spoken of as fone, general tonicity, vitality.
- That they do this, not in a temporary, transient,
;, ephemeral manner; but that by their entrance
nto the system, by the addition of their presence
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