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PROPOSAL OF A NEW METHOD OF
TREATING

THE BLUE EPIDEMIC CHOLERA

BY THE INJECTION OF HIGHLY-OXYGENISED

SALTS INTO THE VENOUS SYSTEM,
Read before the Westminster Medical Society,
) Saturday, Dec, 3rd.

By W. B. O'Snavonnessy, M.D.

—

It is with feelings of no ordinary besita-
tion that 1 venture to solicit the patient
oonsideration of the Westminster Medical
Society, while I lay before them in the
briefest terms I can employ, an outline of
somy suggestions regarding the treatment
aof the lndian cholera. { say that it is not
without much hesitation that 1 do so, be-
couseon every previous occasion on which 1
offered sny contribution to this Society, or
1o the general profession through the me-
dium of the medical press, the subjects I
treated of were of that obviously experi-
mental kind that 1 scarcely dreaded coutra-
dictien in the inferences 1 deduced or the
arguments ] brought forward. In the pre-
sent instance, it i true, that the foundation
of the subsequent observations is also
strictly experimental and demonstrable in
its natura. Nevertheless the conclusions 1
may draw sre, [ feel, rather more calculated
to admit of discussion than was the case
with any of the previous topics to which I
hsve iuvited your notice.

¥From all the statements and histories
vet published on the trestment of the cho-
lera, it ia evident that notwithstanding the
numerous therapeutic methods hitherto pre-
scribed, the disease still retains so much
of its appalling virulence that under cer-
tain hygeienic imperfections, in peculiar
states of crowded populations, of public
moral depression, &c., it sometimes bursts
forth with such extraordinory fury that
medical aid, however instant, failsin arrest-
ing ita deadly progress. Of the truth of
this sssertion sufficient evidence is borne by
the history of the Warsaw epidemic, during
which eventful period, when the loss of the
battle of Ostrolenka threatened the Poles
with the immediate fall of their capital, the
pestilence assumed so frightful a pitch of
violence that we learn from MM. Foy,
Brierre de Boismont, aud others, that meJ)i'-
cal assistance, however speedy, however
ekilful, foll powerless beneath- the onset of
the disease. Yetin Warsuw there was a
combiuation of the most talented, experi-
enced, and devoted men whom medicine
ever furnished to the succour of mankind,

{violent a8 to defy its
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Again, to approach nearer home, we find
that in Sunderland the mortality in the cases
once termed **malignant '’ is still so great
that the expsrience of the past seems almost
valueless for present or future protection.
That medicine, as at present administered,
pravails in miany cases, 1 do not deny, but
that on the other hand eases still occur so

I\owen is equally
manifest. lHence, doubtless, hes it urisen
that up to the moment in which 1 eddress
you, the most practical men in our profes~
sion are occupving themselves assiduously
in the search for some more specific remedy
than bas yet been discovered. I need, iu-
decd, nio stronger proof of thie legitimacy of
these efforts than to point out the distin-
guished, and above all, erperienced indi-
vidusls engaged in their prosecution,

The habits of practical chemistcyf which
I have occasionally pursued, naturally led
me, as well as others, to inquire whether in
the remote causes, the pathology or physio-
logy of this disease, any data could be dis-
covered which might lead to the application
of chemistry toitscure.

Looking to the remote'causes of cholers, it
was quickly evident that though admitted
by the majority of deliberate writers on the
disease, to be a poison (‘an idea in which I
fully coincide), yet so utterly unknown is
the chemical nature of this agent, so igno-
rant are we even of its physical characters
(some terming it * animal,” some *‘ vege-
table,”” some ** aérial ’ or  terrestrial,” and
others even endowing it with life) ; in such
utter darkness, I repeat, are we regarding its
true constitution, that to sttempt to supply
an antidote on -the recognised chemical prin-
ciples which toxicologists have determined,
could possibly be attended with no benefi-
cial or even encoursging results.

Looking then to the stages in the malady
consecutive on the operation of the remote
csuse, what are the cognisable circum-
stances which may ratioually fix our con-
sideration? What, in other words, sre the
physical changes, if any—what the chemical
alterations, if such there be, which the ope-
ration of this cause bas effected, either in the
fluids of the human organisation, or in the
solid vessels, &c., in which these fluids are
contained? . :

To answer this question correctly, we
must be cautious to take the disease into
consideration only in its abstract, essential
forms, divesting it of all accidental pheno«
mena of symptoms and pathology, &c. In
the case, then, of abstrict cholera, in the
* cholera foudroyant™ of the French wri.
ters from Warsaw, what are the first effects
of the remote cause ?

The all-but-unanimous evidence of those
who have witnessed the disease iu this its
most appalling, though its simplest shape,
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tesches us that universal stagnation of the
venous system, afd rapid cessation of the
arterinlisation of «le blood, are the eerliest,
ws well as the most characteristic effects.
lence the skin becomes blue—hence animal
beat is no longer generated—hence the se-
crations are suspended ; the arteries con-
tain black blood, no earbonic acid is evolved.
from the lungs, and the returned air of ex-
piration is as cold as when it enters these
oryuns, Such are the primitive effects of’
the remote cause, and these again consti-
tute the causes of a third set of phenomena,
te which it is unnecessary for me to advert
oa this occasion.

The questions then naturally suggest
themselves, Willthe alteration of this black
and thickened condition of the blood to the
stute of arterialisation, prevent the sequel=
of exhaustion, impeded secretion, &c., b
which the futal event is induced? and,
secondly, What is the best mode by which
this artificial arterisiisation can be effected,
i we admit the probuble benefits of the
change?

In commenting on the first question, we
must at once admit, that in all diseases it
would be desirable to counteract the re-
mote cause, if that were possible, eccord-
ing to rational principles, or had expe-
rience, no matter though empiric, lent
encouragement to the attempt. Expe-
tieace, however, having fully shown its
frequent impracticability in the present in-
stance, we may, I believe, without diseus-
sion, confess the justice of attacking the
effects. Sach a procesding, moreover, is
not without precedent in the treatment of
sereral other aftections, in which the pro-
duced effect reacts upon, and favours the
fatal influence of the primury cause.

_So generally scknowledyed is this prin-
ciple in the preseut case, that in the treat-
ment of the disease now before us, we find
& great majority of practitioners earnestly
recommending venesection, not.as a seda-
tive, not as an antiphlogistic, not as a blind
empirical specific, but as a meuns of dimi-
nishing the venous congestion, of thus re-
storing the suspended circulution, and of
apain recovering the arterial qualities of
the blood of which a bright scarlet hue is
% outward and visible sign. Such are the
{irinciplas of Dr. Johnson; such of Mr.

Bell, one of the moat philosophical writers
who has discussed this subject; such are
the views of the eminently experienced
Annestey, such of Dr. Kennedy, the prac-
tical part of whose volume must at leust
teceive our warm approbation; such, in
short, are the opinions of n vast mujority,
i€ not of alt of the writers who huve ressaned
00 the essential phenorena of this uffection.

Agnin, nnother cluss of physicinny em-

g the sume views, propose by ditfer- )

ent means to attain the desired object, and
in order to remedy the absence of arteriali-
sation, they recommend the inhalation of
oxygen gas, or of a mixturs of oxygen and
stmoapheric air, or of the protoxide of
azote, that singular aérial compound, to
which the name of the ‘¢ laughing gas'’
has been applied.

Now it might rationsily be imagined,
that the success or failure of these methods
should afford us a touchstone of some autho-
rity, in deciding on the rationality of the
principles on which they are practised ; and
sccordingly we find it established by nu-
merical returns of the most convincing kind,
that the depletion of blood, whenever prae-
ticable, whenever performed in sufficient
time, and when not contravened by pecu-
liar circumstances, of idiosyncracy, parti-
cuiar debility, &c., has effectuslly remored
the effect, and remedied the operation, of
the remote cause; in other terms, has
cured the disease.

Before proceeding any further, tb.arefnn,
it is necessary to examine briefly into the
causes which interfere with the universality
of this remedy ; and these [ apprebend may
be found to reside in the debilitating influs
ence, whether transient or per t, which
the detraction of blood sometimes occusiona,
and which, when added to the debilitating
offects of the remote cause, becomes sufti-
cient to overwhelm irremediably whatever
vital power still clings to the systerm.
Again, for strictly mechanical reasons,
blood may not be procuruble; and when
we consider that the forces which the ve-
nous circulation obeys, are almost com.
pletely suspended in the violent cholors, it
cun scarcely be a matter of surprise that
detraction of blood by venesection should
frequently be found an impossible opers.
tion.

That the inhalation of oxygen gas bas
failed remarkably in achieving the desired
end, is unhappily too notorious. To thowe
however who exsmine closely into the
cause of the failure, the want of success
will not ba found in the least degres tou-
validate the principle thut rearteriulisation of
the blood should tend powerfully to the cura
of the diseuse. Muny cuuses, indeed, con-
spire to prevent effectualiy the entrance ot
the gas into the circulation. The lunwa 1n
numerous cases, as proved by the dnwhmn
in Warsaw, ure thickly invested with the
same pultuceous matter which isof fumniliar
occurrence iu the intestines; aysin, the
suspended motion of the heart permits but
an insigniticant atrutum of blumd to be ex-
posad to the uiriul medication, even though
the mucous membrane was free from this
peculiar excretion. ,

Admitting then, necording to the practice
of tho venesectionists, that the detractom
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of blood is sugcessful under favoursble cir-
cumstanees, by obviating the primitive
effects of remote cuuse—viz. by re-
exciting the current of the blood, and, con-
sequently, permitting new stratx of that
fluid to be acted upou by the inspired air—
admitting this, and further recollecting the
maunifest causes which occusionally pre-
clude the success of this mode of arterial.
ising the blood, let us next inquire whe.
ther there does not exist some certain
method of inducing this apparent arteriali-
sation, and that tree from the iucidental ob-
jections to which venesection and gaseous
medication are liable. That such a method
can be followed, 1 trust 1 shall be able to
yender probable.

It is previously nacessary to understand
what authority there is for assuming that
srterialisation is a chemical process, and
that it is legitimate for us to derive thera.

eutic conclusions from experiments on
blood apart from the living body. On this
poiat 1 deem it unnecessary to dwell any
further thau by quoting the opinions of Dr;
Chrislison, whose distinguished reputation
as an accurate chemist, a rational physiolo~
gist, and an able practitioner, entitles him
to our most unhmited confidence. I quote
from his excellent paper on . the mutual
action of blood and air,” published in the
Edinburgh Medical and Surgical Journal,
and as | have mislaid the number of that
journal, [ am obliged. to re-translate his
expressions from the version which appears
in the Archives Générales de Médecine for
October of the present year.

¢ It is then thus clesrly proved that
when venous blood assumes the scarlet
colour of arterial blood by agitation with
stmospheric air, that a considerable pro-
portion of the oxygen of thisair disappears,
Carbonic acid is formed, @ much larger quaa-
tity of which would be found on analysis,
did not the serum possess the property of
absorbing a large quantity of this gas,
Thus all the essential phenomena of the
srterialisation of the blood in the lungs
during life, ut leust os regards the chanye of
colour of the liquid and the alteration of the
air, tuke place squally in the blood out of
the vessels, and consequently these phe-
nomens ure indepandent of vitul aetion.”

Arterinlisation and oxygenation being
then uaed aa synonymous termns (and did
time or space permit, I could adduce ample
additional proots of their identity), is the
oxygenation of the blood enly to be effected
by the decomposition of oxygenated guses?
‘The supposition would be ubsurd, and we
have the arguments of the most unbounded
tbough precise suslogy, and of uctusl ex-
perimental fucts, to convince us, that highly
oxygenised solids’ or flnids can work the
sawe effect; that uy nitrutes and cllorates
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(salts st the maximum - of oxidation) ¢4y
oxygenise the metals and other ainplo o
stunces with which they are brouglt
contact, so can these salts, and mauy ui'.,
of similur constitution, enter upon the sam,
play of affinity with the blood that oec sy
between it and the atmospheric air, (4.
genation of the -blood, or arterialisatia,
may, | repeat, be sccomplished by .,
oxydising agents besides those of tire f..,
ous class, Time does noOt permit e 1.
narrate the experimental proof of this .
tion, but I am for the present pertectty
satisfied to maintain its validity by u reter.
ence to the well-known laws of oxvgees.
tion in the several departmeats of inurgusie
and organic matter.

It seems to me, then, -that, if we could
bring certain salts of a highly oxyzensted
constitution  fairly into contact with the
black blood of cholera, we would cer.
tainly restore its arterial properties, a:i
most probably terminate the bad symptuas
of the case. It is however obvious, that -
in a disease 80 electric-like in its mapidity,
and one moreover in which circulation is i
most suspended, and the intestines generally
covered with a thick pultaceous paste, 1t
would be a vain expectation wers we tu
imagine that, as in the more protracted
yellow fever of Sunte Cruz, alluded toly
Dr, Stevens, time would permit of the 8-
sorption of the saline oxygenating materials
from the alimentary canal. 1 therelirs
tonceived the idea of injecting into tho
veins such substances as an examination
the blood in cases of cholera would show
to be most capuble of restoring it to the
arterinl qualities. Before so novel, as!
apparently startling, o practice as the it
jection of such remedies into the veins of
the human subject could be prudently put
into execution, it is nocessury to have div
tinct notions of the effects of the individusl
salts on the blood without the body, snd
also while still circuluting in the hwsg
frame.

Of the salts which contain the grestsst
quantity of oxygen, and possess most powe*
fully the action of oxidizing venous blad.
may be mentioned the nitrate and chlorate «
potash. A very few grains of either of these
sults gre smply sufficient for efiecting ths
chunge ina larger quantity of bloud thea
the pulmonic circulution usuully contuws
Again, we know by clinicul expericnce ot
the most extensive kind, thut nitrute
potaxh und chlorute of potash euter the 1>
enlution from the stomach und nliments™
cunal, und pass off in the uripe, wheres
they may be detected without otering av*
injury to the orgunisation of the bliasd
through which they passed. From tes
two tucts, it is evident that the injection st
the pitrute of potush or chlorute of put
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at the veins could possibly do no mischief,
snd might effect much good, when car-
ried into effect with the precautions to be
presently pointed out. lIn corroborntion of
the probable etfichcy of this mode of treat-
ment, I will briafly allude to two experi-
ments which, in the prosecution of some
toxicological inquiries, I availed myself of
the opportunity to perform, about three
months after Dr, Stevens's reseurches and
experience were laid before the profession.
In one series of experiments, a heulthy
large-sized mongrel dog had, on different oe-
cusions, from tento sixty grains of the chio-
rate of potash, dissolved in three ounces of
tepid water, injected into one of his cervi-
eal veins. He seemed to experience no ill
etfect ; the pulse rose in fulness und fre-
quency; he passed urine copiously in a
short time, and the urine, when concentrat-
ed, gave incontrovertible signs of its con-
taicing the chlorate. Blood drawa from the
brachial vein had a fine scarlet colour.

In:another series of experiments per-|

formed on the same animal, he was brought
into a state of poisoned usphyxia by the in-
sufflation of prussic acid vapour, or ‘sul-

huretted hydrogen gas. While stupified,
wndeed apparently dead, from the former,
the brachial vein was ‘opened and a few
drops of excessively dark blood could with
ditficulty be procured. Half a drachm of
the chlorate of potnsh dissotved in water of
the tomperature of the blood wus injected
slowly into the jugular vein ; the pulsstion
of the heart almost immediately begaa to
return, and in the course of eizht minutes,
scarlet blood issued from the divided bra-
chial vein. In twenty minutes the animsl
was neatly recovered and passed urine co-
pionsly, the secretion affording: the usual
evidence of its containing the injected salt.

I trust I may not be mistaken, so far as

to suppose that I regard the preceding ex-
periments as proofs that the practice of in-
Jecting the veins would prove equully suc-
cessful in the blue cholera of man. 'The
widest inference [ wish to dorive from them
is the evidence they seem to afford, thatno
disorganization of the blood is thus pro-
duced, that the blood in the living animal
ia thus restored to the arterial tint which the
poisonous agents hud destroved, und that
the processes of respiration and circulation
were thoreupon immediateoly resumed.
* On the whole, I conceive that tbu pre-~
ceding facts nro amply sufficient to warrant
us in trying this new mathod, unless some
strong objection be mude 10 its poculiar
mature,

The practice of injecting the veins in
desperate cases with substances of still more
energetio propertiea thun thase which the
chlorate of potush possesses, is by nomenns
new to medicive. In ua extensive apd bril-
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liant series of experiments perfsrmad on
horses at the veterinary school of Alfort,
Dupuy demonstrated the extraordinary suc-
cess atteadant on this practice, and the
safety with which carbonate of ammoniaand
many other substances could ‘be injected
into the venous system. Ayuiu, the records
of toxicology afford us examples by no
means unique, of the successtul injoction of
tartar emetic into the blood in cuses ot hope-
less narcotic poisoning. Inthe Joutnal dea
Progrés, vol. 3, 1850, MM. Perey and
Laurent relate the cases of threo Rusyian
soldiers cured of tetunus by injections of
opium into the veins. In the sume journal,
the same writers also mention othee cuwa
of tatanus successfully treated by the injecs
tion of a decoction of twonty-four graina af
the datura gtramonium in hulf an ounce of
water.

1 trust I have now said enough to induce
and justify the trial of this new proposal,
at least in the fearful cuses in which venee
section ds found - impossible, and the vios
lence of the malady derides «ll other weuns
of medication.  Should the methud be found
to succeed, it will have the advautage of
fulfilling all the ohjects which Messrs,
Bell, Kennedy, and Anacsiey, hold in view
when they practise veavsection, and that
without threatening to induce the debiliry
which the detraction of bluod is thouxht
by many to endanger.

In the performance of the operation, the
circumstances of the disease must bs burne
in recollection. When the current of the
circulation is impeded, as in the blue choe
lern, injection frum the bend of the elbow
can scarcely be efficieat. 1 would, there-
fora, suggest that the tube, which shoull
be of gold or ivory, be iptrmluc«ul into the
external juguler vein immediately as ot
crossed the sterno-mastoid muscle. L
would select this pluce wd the nesrest spot
to the superior cava, free from the den-
ger of the entrance of air csuswd by the
suction force of the right side of the brast,
pu influence which Berard has shown to be
ineffective in the introduction of wr, except
where the tlsceid oritices of a thyuded veun
aro kept gaping aud stretched hy sdhosions
to udjucent prolongations of tacia or cone
densed eellulsr substance ; nsisremarkably
the cnse with the subclavian and with the
jugolar in the lower thinl of i0.1 prosress.
The syringe used in the injection should
contain no wore thun throa cunces, the sols
vent should be distilled water heated to 8
blood warmth, and the avringe slsa wqustly
wurmed. The tube should not by mow
than o inch Jong, and curved pently for tha
. convenience of manipulation, aud st shustd
"buve s marked conical form, [ pertuimae
ling the operution, after thu veud 1 sajomd,
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I wonld make a puncturs with a lancet, just
sufficient to permit the introduction of the
tube, but I would by no means detach the
vessel from its connexions. The injection
should bedeliberatelyjand slowly pertormed.
From ten to thirty grains of the chlorate
might, I think, be safely employed. It
would, however, be essentially necessary that
before the experiment was tried, a minute
analysis of cholera blood should be per-
formed, and the effects of the oxygenated
salts examined, as to the change of colour
and their influence on the aflinity of that
blood for oxygen in its uncombined or its
nascent forms. To my miud no satisfactory
analysis of the blood 1n cholera has yet been
completed. Hramax's, the most recent and
most minute, is still, I am prepared to
prove, far from deserving implicit confi-
dence.* .

To restate then, briefly, the suggestions
advanced in the preceding observatious, I
?uropose to effect by the injection of power-

1l oxygenating sults, directly intothe veins,
thut change to the erterial state, which Mr.
Bell and others attempt by venesection, an
operation which, though fraught with the
utmost utility in many cases, is in others
palpably inadmissible even on the testi-
mony of its warmest and ablest supporters ;
and in ail other cases, when performed after
8 certain lapse of time, is asserted by some
high authorities to be hopeless if not dan-
gerous in the extreme. .

end. This mode, by injection, 1 have
shown, by the experiménts which I myself
performed, to be free {from the imputation
of its being unsupported by anulogous facts.
I have also shown that in other diseases of
imminent peril, venous injection has been
boldly and successfully practised with sub-
stances, themselves even possessed of viru-
lent energies.

3d. The substances I recommend to be
employed are proved by numerous experi-
ments to exert no coagulating, corrosive, or
solvent agency on the blood, they passing
through the circulation freely in healthy
snimols and in man,

® Herman mentions free acefic acidas an ingre-
dient in hnlmf blood, [fe niso states that after
cug\\l..tmn of the chulera blund, the crassamentum
was acid and the secwm alkaline! 1t is unneces.
sary to dwell on the Iagter statement, as it involves
an Amponsibility.  Concerning the first, it is sufli-
cient tuobserve that in the best analysis of the blood
ever performed~viz, that by M. Lecanua of Paris,
and for which he obtained the gold medal from the
Academy (vide Journal de Pharmacie, September
and Octoder, 1a31), no statement occurs of the
detoction of acetic acid, though, had it been pre-
sent, M. Lecanu’s process must have reyealed its
sxistence,
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4th. I have limited the proposal on its firw
employment to those awful cases in which ait
vther systems of medication are shown to be
inert,

In conclusion, then, I trust I may be per.
mitted to express my bope, that in sppear.
ing betore vou for once in a speculative cha.
racter, 1 have not been guilty of wastin
your time with utterly profitless speculi.
tions. Were I willing to trespass oa it mure
fully I could derive many additional arg:.
ments from the recent admirable analyses of
heulthy blood performed by Lecanu of Paris,
and which prove the errors of M. ter.
man’s experiments; from the considers.
tion of the theories of Herschel and Prowt
regarding the agency of minute quuntitios
of guline matter in the blood ; from the in-
vestigations lately published by my eminent
friend Dr. Christison, on the mutual action
of blood end air; from the ressarches of
Faust and Togno and Mitchell of Philadel-
phia, and of Grabam of Glasgow, on the

! sod e of gases, and the
influence of this extraordinary action on
the oxygenation of the blood ; from the
clinical researches of Reid Clanny of Sun-
derland, of Cooke of Kentucky, and others,
T did iotend to draw collateral support
from a reference to Dr. Stevens's re-
searches in Saata Cruz; that author, bow-
ever, being, as I have been since in-
formed, on the eve of publishing full and
detailed accounts of his inquiries, I buve
deemed it imprudent to press his investi-
gations iuto the present paper. Lustly, |
think it right to any that 1 have designedly
avoided any comment on the physiologicul
treatment of the remots cause of the diseuse.

Before I conclude, 1 have further to
request your attention to the circumstuuce
of a similar recommendation to that I now
venture to propose, being published this day
in & weekly medical journal,* nearly in the
words I uttered last Saturday evening when
giving notice of my intention to propose
the injection of saline substances into the
veins. If the treatment of o disense so
afflicting as that which we are now dis-
cusving were w legitimate theme for the
indulgence of any expressions of disape
pointment or irritation, I might be ap-
parently justified in compluining of this
circumstance. I might uppeul to the gen.
tleman who presided on the last evening--to
the wocretnrios—to the meeting itself, whe-
ther [ did not distinctly muke the proposi-
tion. 1 might appeal to Dr. Johnson, whe
had received a written communication from
me on the subject on Tuesduy last. 1
might even appeal to the reporter of the

* The name of the journal was mentioned by Dr.
Q'SUAUORNXISY .~ Kir,
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sgmal in question itself; and, lastly, I
wizht enll upon a gentleman to whom, on
vatarday evening last, 1 tead the notes of
aiy briol' paper.  But, Sic/1 forego all these
feelings, for, on reflection, I think itis ex-
sremely unlikely that any member of our
rofession could be wilfully guilty of the
K.m-ness of thus embezzling the ideas and
suyggestions of another, however valuahle
¢t valueless these suggestions might be,
1 am, therefore, rather inclined to express
my great pleasure, that the principle of
this propositioa shiould receive support
o respectable a quarter. There is, how-
ever, thus much ditference between us.
the medical journal recommends the in-
jection of cowmmon salt, the chloride of
wmbium. I, on the other hand, advise that
of the nitrute or chlorate of potassa. I
would venturs to remind the editor that
ehloride of sodium, though it does redden
venous blood, cannot possibly oxygenata it,
M it contains no oxygen itself. 'There are,
indeed, many substances capable of redden-
ing blood, which canuot arterialise or oxy-
geoate it. Hydrogen gas, for example, is
sated by Dr. Davy to possess this quality.
[ helieve it will, therefore, be conceded,
that s far a8 theory is concerned, the salts
| mention sre likely to ensure more satis-
{actory therapeutic results than that which
the writer in question has proposed.




