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TIIE TREATMENT OF SNAKE-BITE IN VICTORTA.

BY GEORGE B. HALFORD, M. D,

MEMUDER OF THE ROYAL COLLEGE OF PRYSICIANS oF LONDON, PROFESSOR OF ANATOMY,
PHYSIOLOGY, ANP PATHOLOGY IN THE UNIVERSITY OF MELBOURNE,

Me. Presioust axo Gevreesmey,—When for this paper T
fiest took pen in hand, my intention was 1o answer some false
statements  concerning me  which appeared in the Laueel of
May 26, and which were republished in some of the daily
papers of’ this eity ; but, as T reviewed the doings of the past

cighteen months, 1 quite forgot the Lawcel and the papers.
Henee, Siv, T must apologise for saying nothing about them,
and for changing  the title of my paper from A reply to the
Lancet, &e.,” to “The Treatment of Snake-bite jn Victoria,”

The Ist ease in which Lignor Ammonize was injected,
from my previous suggestions, into the human veins, occurred
at, Becehworth, 185 miles from Melhowrne, in the practice of
Or. Dempster. A man had been bitten at S in the nmorning,
and was insensible and apparently dying at noon.  Dr.
Dempster injected twelve minims * of Liq. Ammonic Fort.,
diluted with water, into the saphena vein. - The patient woke
up immediately, and prescutly recovered,  As this is the first,
vecorded case, i is as well to state that the remedy was used
as - deruier ressorf, Had Dr, Dempster any probability of
saving his patient by other weans, he would not have injected
Ammonia; It having done $0, and with immediately per-
ceptible goad  elfects, he atteibuted the man’s recovery to the
njection of Amwonia. D, Dempster’s account of {his case
at once attracted the attention of the medical profossion of
this colony,

The 2nd ease was in the practice of Mr, Arnold, of
Elsternwick, who, assisted by Mp, A" Beckett, of St. Kilda,
near Melbourne, tailed 1o arvest by ordinary means the Pro-
gress of the polsoning.  When the mun was insensible to
sound and light, T at theiy request injected thivty minims of
Liquor Ammoniw, B. P, Sp.gr. 959, into the superficial
adial vein.  The patient at once roused, and conversed witli
thuse about Lim, fhe spectes of snake was Ioplorephalus
seperbus, A
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~ MEDICyT NOCIrY op VICTORTA,

The Srd case ie recorded in the New  South Wales papers,
but T have failed I getting ful] particulars, Dr, Irwin, the
medical Practitioner, having since died.

The 4¢] Case—a man was bitten at Moyston, 146 miles
from Melhourne, The patient was comatose, and fast sinking.,
Liquor Ammoniae was njected into the hasilic vein, and recovery
followed. Ty g letter to me, Dr. O’Grady states that, “hut
for injection of Ammouia, the man would have died.”

The 5th case—q gl aged 11 The symptoms were total
Paralysig, complete stupor, Fifteen minims of Liquor Ammo-
i were injected  inte the median  vein by Mr. Barnett,
of Sm‘\'thcsdulc, 107 miles from Melbourne, and the patient
Was roused I a fey minutes, and recovered.  The speeies
Ul. Sllilkc was [[IY)/{/(‘/‘I}//((/({.}’ curtns,
~ The 6l ese occurred gt Mornington, 33 miles from

Ip”mm‘nc. The bov s msensible. My, Lane injected

thirty minimg of Liquor Ammonia into the Dbasilic vein,
The previously  dilyted and  insensihle pupils immediately
contracted an CONSCIONSNEeys returned, and recovery followed.
. The 7th case—y child, goed nine years,—was perfectly
sensible ; Pupils  fixed and dilated. " This  happened  af
Seymony, (4 miles fron, Melbowrne,  Diluted Ammonia was
Ijected ity g Ve at the hend of the elbow, by Messrs.
Henshall ang Stillnran, an the child roused immediately, and
recovered in g fuy houre,

Qzase Nisa somewhat, doyht fyl case, the child, aged 9 years,
l‘rawng' heen brought ¢, the Hospital at Kyneton, 56 milex
from Mc”)ournc, 27 hours after the aceident.  Five minims
of Liquor Ammoniy Fort,, with twenty-five of warm water,
were injected ing, the basilic vein,  Before the injection the
pulse way intcrmitting’ frequently, the extremitios cold, and
the bupils dilated and insensibie to light; there was also
Jocked-jayy, Four houyy after, a similar dose was again
Injected, N, apparent effoct followed the use of the remedy,
and the c¢hilg died, remaining perfeetly sensible to the last.

Case 9.~—Dr, Rae, of Bacchus Marsh, 8% miles {rom
A\'I'c”)oumc, mjected thivty minims of Liguor Ammoni:e and
t_lm'ty of water mto thc\bu,\-ilic vein of a man who was per-
feetly msensille, cold, and, according to the Doctor’s belief,
on the poing of dying, The ]);lt‘icnf roused  1n one minute
after the mjection, qyg i less than half-an-hour walked away
recovered,

Case 1)U.~Syn1ptoms W this case not severe ; more like
tinse  of dx'unkcum.s\;_ Dr. Starke, of Creswick, 109 miles
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from Melbonine, njected  Ammonia into 4 vein, and the hoy
recovered unusually quickly.,

Case 11.—In which a man was believed to he sinking,
having Dheen bitten twice by an infuriated  hrown snake
(Liemenia supereiliose), was roused in one minute by an
injection of Ammonia into the vein; but the hitten parts not
having leen excised, and a ligatare loosened after the sup-
posed recovery, all the worst symptoms  returned, and g
repetition of the injection five times  wag required in ordey
to thoroughly restore the patient.  This oecurred n  the
practice of Dy, Dowling, of Talbot, 131 miles from
Melbourne.

Case 12.—A woman was bitten at Tarraville, in Gipps Land,
R07 miles from Melbourne, She was deseribed by Dr. Eeccles
as cold, pulseless, msensible, and on the point of dying. The
veins were twice mjected with Liquor Ammoniz, and eon.
sciousness returned in twenty minutes, The cireulation wag
restored immediately upon the injection.

Case 13.—The only intevest about this case, which oceurred
at Taradale, 67 miles from Melhourne, i that Ammonia was
injected by Drs. Crooke and Hutehison, both into the vein
and subcutﬂneous]y sand that after he circulation had been
restored by the injection, she roused and recovered.

Case 1 b.—1In the practice of Dy, Langford, of the K yneton
Tlospital, in which thirty-six minims of Liquor Ammoniz,
B. P Sp. gr. 959, were mjected into a vein of the fore-arm of
A woman, who was totally paralysed, msensible, and in a most,
alarming condition. S roused immediately, and walked
about the ward without assistance,

Case 15.—A hay, aged 12, was bitten at Devil’s Creek, and
became pulseless, comatose, and totally helpless; the pupils
dilated and ingengible o light.  Six drops of Liquor Amme-
nie Fontissimus, with two drachmg of water, were injected
info a vein of the forc-arm, Consciousness at onee  returned,
the pulse rose, and reeovery ensued. My authorities for this
case are  the hoy’s oup father, My, Richardson, and
Mr. Walpole,

Case 16.—A man was brought to Py, Race, of Colae, 92
miles from Mclhourne, e had been hitien at 12-30 p, 31,
and at 4-30 », 3, was comatose, the pupils were dilated and
insensible to light, and the extremitiog eold, Ammonia of 4
gradually Increasing streugth was injeeted ten ditferent timeg
into a vein in each arm, until one drachm and 4 half of Taquor
Ammoniz Fortissimus had heen wsed, The pulse and Treath.
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B
drew up, and to the astouishment  of everybody he walked

away in two hours,

mg improved, the pupils contracted, the jaw whiel, had fallen

Case 17.—7 Woman was hitfen af Bambra, aud soon became
drowsy and helpless. Oy arriving at Winchelsea, a distanco
of 1t miles, she was completely K(,‘l’,\ﬂlﬂtﬂ.\‘(‘, and was carried
into the house, The Puptls wore fixed, dilated, and insensible
tolight. Dy, Meyler injectod ton minims of Liquor Ammo.-
niw Fortissimus, mixed with fifty of water, into the cephalie
vein, During the operation she wag quite insensible.  Before
half & minute had clapsed gl roused up into conseiousness,
the pulse became fuller, and the temperature of the body
sensibly inereased, o i quarter of an hour she began to eat
Iread and butter, and from that time rapidly recovered.,

Case 18— woman was bitten gt Tumbacumba, New
South Wales, between 9 and 10 1, ar, and having had Ammo-
nia ijected under theskin, was at 5-30 p. . quite helpless, pale,
and nearly insensiblo, Twele minims of Liquor Amnionizw 1'"01;
tissimus, mixed with twenty-four of wiater, were illjccﬁc’(} mto
aovein of the arm prt-vimxs]y laid bave,  Half was first Injected,
and the remainder after e lapse of ten minutes. It had an
almost instantaneous and magical effect, consciousness returmn-
g, With free wse of the muscles, succeeded by (~h(‘0}'f}1hu_>ss.
By-und-bye the Iad sYmptoms returned, and the injection
wis fwien repeated  and recovery  followed. She hil.(] no
reeollection of anvthing that occurred from the time r.»{ Ht;ll-
por =etting in, at noon, i1l pear midnight. My uut_hm')ty' for
this eaxe ix Mr. R, D, Mathews, whose hypodermie syringe
was used,

Case 19 has heen communicated {0 mo ]-v.,v Dr. Bennett, of
Abary, 207 miles from ,\lv!lmm'nu. A ('Inl«], aged 7 years,
wits supposed to have heen bitten ?».\' a snake in the morning.,
No partienfar symploms occurred G 7230 009 Des. Bennett,
and Keating found him pale, the skin cold and clammy, the
pulse 120, the pupils widely dilated, very drowsy hut easily
avonsed, and able to answer any question very sensthly,
Liquor Xmmonio was injected nto the hasilic vein,  Tfhe
child valliod, and was put to hed guite easy  and comfortable,
pulse 90, <kin warm.  The next morning the neck,  cheeks,
and tongue appeared swollen s thege SYmptoms inereased 1]
about T e He now refused 1o gy allow, the pulse rose fo
130, the pupils became agam widely dilated, the extremitios
cold, and drowsiness constant. Tnjoctions jnta the vein were
now made finy e, at Intervals of a quarter of an hour
cach The ehild unproved ver: muel, s eolonr peturned ;

PROFESSOR, MALFORD ON TREATMENT OF SNAKK-BITE, y;

he could drink casily s the pupils were less dilated ; he Locame
quite sensible, now and again talking voluntarily to hijg
mother.  Dr. Bennett adds, “I folt quite satisfied, and lett
him for a couple of hours, during  whicly time Dr., Keating
saw him, and considered him very much better.  Soon after
10-30 T found him greatly changed ; palse 160, very weal,
1 wished to inject again, hut the mother would not allow 1t,
and I have only to vegret I did not enforee it Soon after-
wards the child died, '

The 20th case is that of o child, six and a half years old,
bitten by a snake at Dandenong, 19 miles from Mel-
bourne.  Before reaching Dr, Phillips’,  at 3 M., neat
brandy was given to him every five minutes, so that half a
pint was consumed. Op arnving, the pupils were widely
dilated, the pulse very small, very irregular, - There was great
disposition to sleep, and great intolerance of the eflorts cither
to awaken him oy to give brandy ; hut 5 consciousness, wher
aroused, very dilferent from state of intoxication, Tyo
punces more hrandy were given, hut no improvement follow-
ing, diluted Ammonia was injected into the cephalie vein, and
repeated.  Not all of the Ammonia passed divectly into the
vein, and the solution was of uneertain strength, none go
strong as it should he. The child aleo lost some blood, as the
ven was opened with g lancet, However, the chjld died,
the post mortom examination revealing none of the ordinary
dbpearances of snake-hite, hut great congestion of the brain,
which it is not improbahle was eaused by the brandy, Althougl
I my opinion a case of snake-poison, it can scarcely be said
to have heen treated on my plan alone,

Of the foregoing twenty cases, three then have ended
fatally, a child being in each case the suflerer,

In Dr. Langford’s case, No, § twenty-seven howrs had
elapsed since the child had been bitten,” and before he was
brought to the hospital,

In Dr. Bennett’s case, the child hag apparently veeovered
from the coma, difliculty of swallowing, and collapse, under
the treatment whicly, to the Doctor regret, was stopped hy
the mother.  We have seen in cases Nos, ] I, 16, and 18, that.
the amount, and strength of the Ammonia mugst e inereased
in proportion to the severity of the ease,

Case 20 was also a child, and possibly Leyond any treaf-
ment ; but cases 7 and 12 were also children of the ages of
D and 12, and yet recoyered,
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Of the seventeeq Suceessful  epges

those wheo had charge of the batients, apq this is thei,

reply
Dr, Dempster believes the man would soon have dieq,
1, 1% ’ 1, L3 AL ;
Drs, Arnold, 4 Beckett, ang A% ooldz'ulge, the samq,

A simily, opInion wag CXpressed )y Dy, O’(}mdy, Barnett,

and Lane, Dy, Race (of Bacchus Mg, ), Dr, ’
s ¢ “ESIY, Dr. Rae £
Dr. Dowhng', My, Eecles, Messrg, HonshuH ;u?d (”Sti(H

- Taning, M nian
r. Lang ford, &e., of the Cases attendeg by them ’

: T pass oW to the consideratiog of the state of , hers
rangerously Ligton by a snake, and to the effpet, of Amlmo;,qn
1a

When injecteq mto the gy ulation.  Apg here, iy additioy ¢,

&-mere staten ey of facts, T must pass ing, hypothesis

n fatal oo koot ;
In fatg) cases of sml\o-pmsonmg', whethep N thig colnny
., - >

Indiy Ameryj Af;
: ¢a, or Lo , it as s 5
i e(»co i Jth- ) {\fn(,a, 1t may l_)e stated, gg 4 rule, wigp,
“ceplions, thyt (g, bood Joses 1S power of coagulatio,
x

b

o - .
and hecomes thinner gpq boorer; its coloy, resembling ¢4
5

most, dooxtdlscd form of Stalke’s cruorine, Thig Llood, |
¢‘v?1:,_;1ftalz- dgnth greedily absorhs OXygen, when c.\'pon eilo‘t‘:;
H‘IJ;' 'zlfl? ﬂt“'d 1t fb,sogbs.‘ it more than uppoism_xcd hlood, Since
\':tll ]’)‘—“'11”“ “xl).s firsg divectoq ¢, this subject, T have met,
ool :lbsm'bd:l h;leb. g dog poisoned by a Pulladdey, the,
blood similarly ¢, }.‘2)1 IPOP GIE more of Jsen thay health,
thig Subiect “v)'h 'mvju 0o s as T asked My fivs Paper on
oSygen” Sho’uld ‘“/ :‘ ;‘i}n o ampediment OXIsts to t]0 acecesy of
})001?}0 Ijii ten I, e )I_"Od >teome so g‘mdnaﬂy deomwliscd in
Something Juq b{roihln ]‘(st [ g ecmting on the FUPposition ghat
actiong :uzlbd re-actioy l; (“d to the bload which pr, vented th g,
the MANifost,, tf:nm } 1)‘_;“'0011 blood :z,n‘d OxYgen upoy which
lood is nley in 1;‘ oL hfe d}'pcnd 9 The fiujq state of th,
there js 4, hf!ldl’:lrﬁént(:)n‘l)':"“"l.th' deficient Ox"dﬂﬁ” L oand yeg
ng, why OXyoen should - p_”“‘t“)“ 3 7110 reason, h_ko m drown.
ut i the I’l'(: nee of ot pegely the Bloog 3 1t does reach,
Power jg \x’iltlllgcfl(lce l(l)nlt\il? S‘OFPUHUS Porson, ity Iifc's“St“i"i"Q'
Blood 1o coun t‘crzw)t it (‘i?h ?O?]»e other agent be addeq to the
gen I formery, oxp]ui;lod oxi t(lchlcmmy Ot fibrine and of 0xy-
Toreign cells it i the ) 1e Sllpp()&ltl()}l‘ of the growth of
explain the facts difp ' Dlood, T pow modify ¢ vIew, ang
hut thej), il/lt((*l‘bl':clfl:i¢t;11‘ml]'tf1fy. b pcts are stll the samie,
ite e iflevent, . large ol are strange.

Iy ,‘l“('l'(‘d wl s
. 4 s Wihlte Cornmeel,s . - e -
Iscles, greatly gy ollen, ang certainly

5 it may he said that t],0
would have recovered hgd Rothing at 41 been done, No ong
can deny thjg 5 but T have been at the Pains of inquiring' of

olag),
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inereased in quantity ; the inereage n size apparently  leep.
ing pace with the uidity  of the blood, although such
changes do pot oceur in white corpuscles simply placed in
water.  This change in the corpuscles commences during life,
but goes o mdefinitely g ffey death, until Ay the granulay
matter scen at fipst, i the blood hecoma converted into eellg,
Theip average  diametop ig 1705 inch,  The nueleus ig round,
or kidney-slmped, and the outer cell-wall so extremely delicate
as to escape the notice of most observers, ungi] their attention
is repeatedly dirceted to ¢ ; in addition, the application of
magenta reveals a mipute colored spot, like o ruby, at some
part of the circumferencee, resembling the maculy seen in the
red corpuscles of all vertehrates, gy pointed out by Roberts,
But this condition of white el Is common to nearly all flyig
blood of dogs and eats T have sinee examined.  Where
especially it g deficient in fibrine, the eells become very
evident “affep death. But when  the blood is vieh in fibrine,
the corpuscles, being Jess at liberty, retain theiy normal
shapes, ~ In fact, they swell in SCrun minus fibrine ; op the
contrary, in Iencocythmmia, where both white cells and fibrine
are in excess, these changes do ot oceur. (e Appendiz),

Tam il inclined, however, to refor all these changes iy
the blood to the mtroduction of germinal magtept from the
serpent’s glands, and o)) the symptoms to such changes.  To
explain: there ig little if any difference, ehcmica]ly, hetween
starch  and sugar; hut, Physically, they are very different, ;
little dillbrcncc, chcmicu“y, between fibrine and albumen ;
physically, they are v, Ty different. Byt both starch and
fibrine are vendered soluble by the addition of minute particles
of germingl matter: in the figt case, from the salivary
glwds; in the sccond, from the stomach, True, with the
latter is combined an - acid, hut withoyt, the pepsine cells 1
digestion tules place, and, what ig very remarkable, g very
minute quantity js ghle tq convert a very large quantity of
fibrine inge albumen, g long as the mixture remaing acid ;
the pepsine cells require no renewal, ginee, for want of 5
better explanation, they are stid, by their mere presence, to
determine the conversion. A Jjggle spittle from a man’
mouth wijll change starel into sugar within one minute,
These things l)oing true, is it Unreasonable to elajm for the
seerction of another closely allieg gland to the salivary, an
equal power i another dircetioy, v What the changes pro-
duced in the blood are we (o not yet fully know ; but
e —— — —

* The germinal magter Consists of nugle “dvg ek diametey, The tnid iy
cither slightly acid op neutral,
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that which  ip healthy blood s alled fibrine iy dintin.
1shed, digrested i youn will, in the Presence of serpent’s venom,
It the quantity of venom enfering  the crculation s great,
the changes are greater, and the ch:m.ces of recovery less,
If the animal is suall, his chances are still less ; if it depends
much upon oxygen with 2 Naturally  highly lib.rl'l?ous bload,
apid cirenlation and absorption, it soon falls a vietim, Py
a bitten bird falls in a few minutes from g tWig to whijc, i
has hopped, to the waiting reptile bencath,  Hepeo the ol
stories of snakes charming Lipds. If' the aning be iny,
great degree indifferent +, OXy@en, 4o, ean live for I(mg-
time under water, in earhonie geid 8a%, as a reptile gp hyber
vating animal, with correspondingly  slow cireulation” gy
absorption, its chances of recovery ape greater ; it iy naturally
more indiflerent to the presence of venom, and the probabi.
Ity of absorption from » wound is much Jegs,

But, it may be said, the symptoms of snnko-poismliug
come on too soon for suel changes in the blood to he pro-
duced ; but yecolleet the nearly instantancong action of Pyt
Iine. Again, if venom enter a vein, one minute will cor.
tainly sullice for jrs entire cirenlation through 1}, body.,
Estimating the quantity of blood in the body as 121bs.; and
the contents of the left ventricle 4 30zs., then the whole
mass of” the blood would be cireulated by 61 heart-lmnts;
and, taking the normal heats at 75 per minute, thig quantity
of hlood would pass through the heart, carrying with it, (Jyo
mported venom, in 51 seconds,  |n June, ISG6G, T showed hy
experiments that dyes, such as magenta, may le absorbed
from the serong avities, peritoneum, and pleura, and from the
subcutaneous tonnective tissue, and traverse the cir(:u];ltiwn,
and be excreted by the Kidneys, and ejected by the hladder,
under five minutes, ” Phe experiments were mag on dogs and
fowls. Lately, Drs, Macnamara  and Hanghton haye found
judine pass from the tuniey vaginalis testis, and to be dischurg‘-
ed by the bladder in four ninutes ; therefore, iy man symyp.
toms of boisoning may certainly he possible in five minutes,
i bivds i half that time,

Believing, then, that in (e blood itself ¢he chemieyl
changes occur which, bave their resultants in voluntary
reflex acts (will, motion), and in animal heat, Jot g turn o
the condition of oy stake-bitten pationt, He iy tsually
pale, with a oreat tendency t,, sleep, the heart’s action |y
feeble, and iy SOME  cases deep coms ensnes, from which it Is
difficult to arouse  him; iy, fact, the countenance is Iike that
of an vpih-ptic after the convulsion, )y, uot the pallor and

PROTESSOR 1ALFORD ON TREATMENT OF SNAKR-BITH, 3]

drowsiness indicate - anaemie state of ), brain, or rather
a diminution of ¢} arterial capacity and extension of the
venous surface analogous to that which takes Place in a legs
degreg in ordinary sleep, according to the rescarches of My,
Durham 2 1y all of the cases brought bhefyye you this cven.
ing, the functions of the cerebral ganglia and higher sensor.
swere completely in abeyance, or foy 5 time extinet.  Dead
the sufferers were to both sound anq light, and to thig hour
they have no knowledge of the mjections to which they wope
subjected.  Now it i worthy of notice, that recent views
ascribe  the phenomenon of sleep to the using up of the pre-
viously stored-up oxygen i the hlood, analogous to the vieyws

propounded in Jupe 1867, for the accession of sleep iy
cases of snuke-poisoning.

There is yet anothey symptom of snake-poisoning‘, which
deserves the greatest consfdora,tion; I allude to the condition
of the pupil. 1 i that of extreme dilatation, depending, ag

helieve, upon the condition of the central optic ganglia,
Light is powring into the eye-ball, and yet no reflex acts aye
produced.” An exactly similar condition aflects the auditory
gangha, vibeation after vibratiog shocks the tympanum, cach
flling silently upon the central ganglia,

Sometimes this condition of the sensory ganglia, including
probably the corpora striata, optie thalami, ang corpory
qnudrig‘emina, exists whilst the higher cerchral ganglia eithey
remain a long time unaffected or escape entively ; in the lattor
Lase, recovery sulting 5 iy {he former, constituting a mogt,
dangeroug state, and one that, should malke the physician very
AnXIous, more especially  when accompanied by swelling oy
pain i the neck,  Prom ¢he details of cases I have vead, T
should fear these Symptoms more than the deepest coma, T
was very pleased to see, however, that in Dr. Bennett’s ease
19, the symptoms yielded to {he injection of Ammonia.  Oup
esteemed Ibllo\v-citizen, Mr.  Clement Hodgkinson, {hus
records i the Ilerald his own exXperiences, after having heen
bitten in New South Wales, showing the dullness, if such g
term may he used, of the central, and immnnity of the higher,
gangliy,
bngent salts when holg to the nostrils, and {, pinches inflict.
ed on me by some of the lookers-on, who desired to therehy
prevent me from falling into 4 comatose condition, There
was also deprivation of sight.  About fyo hours after T was
bitten, thig Symptom attained jtg greatest intensity, and J
was then scarcely alle to distinguish  the features of the per-
Sons near me,” My, Hodgkinson, we all know, is 1o ordinary

e says, « There was insensibility Lo the effect, of
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man, and I have g, dout is i

' : bt s ntellect, Ivi [
nan, ¢ oo ual  actjy
;m;;,ubllxtezl to save him, Poor My, Drummeng w'::yf O{l WIH’
dzf‘ 11(3 t.ls ,Hglght and f‘oeling having been for ‘so:,;’:lbi',ous
; ie ;1.1 - His force of charaeter contributed great] ; oy
ong his life, I'may be bette ders if T contragt (0
with e Lo . ) ¢ understood, ;£ I contrast them
T of Opposite clags, The Hindoos, with wil] &
llml; ::1 Zl('n ctmtxacte_rthso Mpressible, as to he drawn int, tfnz

SICNIE state with egge - bitte 1 i

X se ; 7, they soo r1eldi
without an effopt to avoid thejy ﬁtte.) Yoon die )w}dmg

T reatment av
- l:ﬁllltticeqf;n(rlt that ‘I have recommended s that of Mject.
L'D ‘ mmonia, Sy, at the Jeagt 30 minins £ 4]
1quor Ammnmw, B. P, Sp.ogr, 959 ; L) o o o t.le
I propecly injectad, (1, vefubh-l ot ’ o a superfieia] vein,
its coats plerced with the 11022111‘(;?11)?“;1 fir GH)OSC(I” and
the alkali soon reaches (he heart, vie. 'JL ] 1_)'1)0(101'111_10 A
blood that was recently stuwn"{tf;w ~7(mius C()['Itl';lg't]olls follow,
cut vessels ey o c:ﬂs(ﬂ,l h});g»tl'wu-mll)nmncs'WSSCS on,
temperature rises, the eolour imyr c( m‘E} joud oesh, th
the sensory oanglia respond tg oy I“ )HS'} . nl'HS(f}('S cmltl‘u(‘t,
or quite fllal;im':;;e . Q] ond to cx@unal mpressions, the nearly
percived f_{;eeg Ffsm now ammate.‘ Light and sound aye
gerated I}>i('tu1'€:, bAug sul(l-;xnle: ;1101 l‘ecog‘mSL]‘g- a0 s
(the centra] organ beinrr‘e < jlflc ond dicia el i
Kept up for oy 50 B exposed, ang artificial respiration
chllomf{n-fx?:, 111111%1;1301caclzz)eu‘ng'hItrx:w]tjzuxtly .h-om the stupor of'
and there mjected the Amm:ﬂ;:d t’ﬂ(lt‘lll lflc;lncltl(lll fhe hle o ]{SO”;
bad effects, have witncssczl, the same \ 'gioo'( o o
scrousness in the station-master gt llﬂtlsEéllzii\';él:t‘o(l((t‘tal()nn t? L'(;U-
}'}11(1)(;2 *;11111 cn]tl tofyom' recolleetion the same st:u'tlinl:l's‘blsser(t)'h;1):
», z H 13 '} o ‘ ’ j
aron :‘ ]]tﬂ; I;egte(fibihcnohzxzy. Thus, Dy, Dempsters wordg
cmibler e Barnott m‘;; '01‘1(0;1,; 11;'01 wok_c up, and becamye
to recover from the stupbr, amd ’;eczt(,x::]e Ilsf(l)nclf\f((:?t *Slh'e ‘]"1’)‘.:“‘”1
}.}?Id down)on her bed,” In My, Lane’s e:;ce ‘vc;rftt'[* il; e
11-1011(! Professor Wilson, the pupils bewnnl' tJo cor ILL'( *t)y "
conscousness  retupy n a fow secondsacurt‘zinl “md’-::md
rr}mute.' Dr, B'ac, of Bacchys Marsh, :1515111'0(1‘1110')1,1021111 ttr'lzbl
his patient ('Iy;ng', and  yet—not believing  then inoua s
remedy—he mjected, and "withiy & minuto consciousn lc"s
r('turngd, :md‘ in about ten minutes the man walked into t(})uj
PPen ar anassisted. Dy, Langford sy . « Having ueed the
mgection three timeg without effect, 5y the case of the bo
Piggins, T used it in this eqge (No. 1) with the full o\'y
%wctatmn of failure, and Was never more surprised than wh(:u-
womyeollapsed patient g upand walk away,” M,
allimore, writing (o ), Ay, about Dy, Dowling’s cuse,
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says: “ When I went to see the man while under treatment,
I was quite as sceptical of the Ammoniacal injection as the
contributor to the Medical Guzette appears to be; but its
action is so startling, T may say so magical, that if a man
on seeing it could not be convinced, he must be singularly
constituted.” TIn Dr. Meyler’s case, the woman being in a
comatose state, was roused to consciousness in half a minute.
Dr. Meyler has since written to me on this subject: his
words are : ““ The treatment in Mrs, Parker’s case was not only
decidedly successful, but excecded my most anxious hopes,
and finally removed any lurking doubts that may have linger-
ed in my mind,” and so on of others.  But let us bestow
the short time that is left, for the paper is already too long,
upon considering the modus operandi of the remedy,

The remedy, then, is Ammoniaca] Gas in solution, an old
and favourite one for snake-bite the world over ; but instead
of putting it into a stomach, the stagnating vessels of which
cannot absorb—for all the brandy and ammonia poor Mr.
Drummond took were afterwards found in the stomach and
intestines, and so no doubt of others—1 injeet it into the blood
itself; the gas, experiencing a rise of temperature, expands,
and presently is in direct contact with every tissue in the
body, the capillary walls alone mtervening—in fact, it be-
comes both a central and peripheral stimulus, so powerful that
as yet no soporific tendency has counteracted it ; none of the
comatose states of snake-poisoning have failed to he removed
by it; but, as its power i expended. fresh supplios must be
brought. Tt does not act as a transitory stimulus to the heart,
it maintains vigorous pulsations for at least twenty minutes

or more, frequently requiring no repetition.  Tts presence in
the nervous system and muscles is shown by the resulting
animation ; there is also a rise of temperature. It is pre-
sumable, therefore, that oxidation ig going on in the blood,
where before there was little or none; that the abnormal
molecular changes going on in the blood are arrested ; that
electrical action results; and that the ecapillavies of the
muscular system, the whole body over, ave indueing to form
heat or excite motion—the whe of life is twning again, so
lately on the poing of stopping—for the museles are now
recognised as nothing hut machines for the conversion of heat
into motion; the determining and divecting power regiding
iu the nerve tissue ; the fuel in the blood, 1t might he asked,

Is it possible that the Ammoniacal Gas, under the influence

of electric forces within the body, may be decomposed, that.

its hydrogen and the actlive oxygen in the blood may be
condensed to form water? If s0, the quantily of hydrogen
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confained in one half-drachm syringe wonl] yield heat which,
by transformation into Muscular energy, would enable the
patient to raise hig own weight his own height, But, indeed,
we know little of the molecular actions and reactions taking
place in living organisms, and it is difficult to say what is
the destiny of Ammonija thus introduced into the blood, But,
it is also as difficlt to trace its functions m, and depositions
from, the sap of plants ; ang yet we know that it stands iq
as important a relation {o both plants and animals as heat,
itself. Tt is the source of all the nitrogenous clements of
Loth, the reactions between which and the external forees
constitute life. Thuys much, however, we can say, viz., that
Just as the sounds emanating from a musical box ave the
result of a force communicated from without, so are the sigms
of animation proceeding from a patient previously insensible,
as i these cases, the result of a force communicated from
without, potential in the syringe, active in the body.

The lessons we have learnt from those who have used this
remedy and have sent their cases for pu.bhc_atu()ln to me, are
that a good battle must sometimes be maintaine ex: 1-?001\;331
ensucs.  As with every other remedy, the amf)ulu “1;,(.11 red
must depend, be judged of, by the effect proc [.11“( 5y
areat fear is that too little, rather than too much, v e
;licctk‘d. The grealest care should be wused that ”(mfe z?f Izt
Awtaoicia is spilty or s[uu{r/ﬁm:r/ will follow ; bu’? if ¢ }(:.t«';a::u);
of the syringe be propcr]'_y mtrodueed, z}nd. the dl'l.l'l(t\c] 0 y.”t,
foreibly made so as to mix th9 Ammonia_ immediately with
the blood, T believe none will .f.ollow. A Little mliz;mmatmn
may result, but what of that if the patient be saved ?

As symptoms of recovery instantancously follow the use
of Amumonia in this wa ¥, we are saved the prolonged anxiety
attending former treatments.

Objections  have been made to  the value  of  thiy
treatment, on the supposition that Australian snakes are
not venomons, or at least not dangerously  so.  Now
the  cases  brought forward to-night wre a suflicient
refutation of such errors, 1 find, from public records, that
in some instances our snakes are as dangerous as those of
India, and certainly quite as deadly as the rattlesnake, Thus
Underwood, a snake-charmer, was bitten at 7-30 v. w., and
was dead by .30 p, M. this isin one hour, Cartwright,
another exhibitor of shakes, was bitten some time after 3 p, 1. ;
Dy 5-30 . 31, he was msensible, with fixed, dilated pupils, and at
4 o’lock way dead; that is within one hour,  One cuse has
been communicated (g me Ly Ay, Casey, Surgeon, of Mels
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bourne, of death within half-an-hour, There are many casey
on record of death considerably within twelve hours, and to
live beyond twenty-four hours is rare—that is, when the case
ends fatally, And, indeed, except in size and length of
fangs and quantity of poison, the cobra differs little from
our tiger-snake (Hoplocephalus curtus), which, like the cobra,
erects itself, dilutes the neck, and, in confinement or at bay,
s very vicions, Hoplocephalus Superbus, another beautiful
Specics, is exceedingly dangerous. This is popularly called the
diamond snake, Just as in many parts the tiger-snake is called
the carpet snake; hut hoth the true diamond and carpet
snakes are harmless. N, ext, we have the common brown snake
(Diemenia superciliosa), which, although it does not expand the
neck like the cobra is yet, according to Profossor M'Coy, in
size and structural affinity  closely allied to it The bite
is very deadly. The black snake  (Pseudechis porpyriacus)
is also very common in some Parts and very ‘deadly, 1t,
according to My, Gerard Kreft, of Syduey, “ raises” about,
two fect of its body off the ground, flattens ont the neck
like a cobra, and then darts at its prey or enemy.”  The same
authority states that animals, such ag dogs and goats, die
usually within one hour from the bite of any of the above
species. T have experimented chiefly with {he tiger-snake
(Lloplocephalns curtus) and have obtained the same results ;
but in one instance one of my tiger-snakes killed a dog in
seven minutes, 1 have inoculated with the  poison of all
but the black snake, and find them equally deadly.

Further, T fecl certain, from my own actual experiments,
that equal amounts of poison from "either American, Indian,
or Australian snakes are cqually pernicious, if introduced
into the blood. Thanks to Dr. Wenr Mitchell, of Philadel-
phia, whose essay* should he read by all students of this sub-
Jeet, T have exawmined minutely rattlesnake poison. I find
tiger-snake poison exactly like it, acting similarly in the
presence of the following agents, véz,, nitrie acid, hydrochlo-
ric acid, sulphuric acid, acetic acid, tannie acid, ammonia,
and alcohol.  Both cobra and rattlesnake poisons act similar-
ly on the blood; the same fluidity results, with the same
post aworten production of multitudes of lavge and maculated
white cells.  This T have repeatedly  verified ; and if others
cannot see these enlarged cells, it s no fault of mine. T have
shown them to many who could not gee them, while they
were all the time under their &ye, and yet many were good
microscopists, I find also that, by mocnlation, dogs dic as

* “Rescarehes upon the Poison of the RattlIcsua\ku"——Smihhsoui:m Contris
butious to Knowledge, vol, xii,
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ammonia had really g beneficin] effect in these pases when
taken by the mouth, as had bheen generally assumed, it would
exert its influence upon the system much’ more quickly, and
in a much higher degree, when introdunced directly into the
circulation. He, consequently, instituted a series of experi-
ments on animals, and it was on the strength of the satisfac-
tory results he obtained that = number of independent med.
cal men, whose veracity nobody had a right to doubt, Ijected
ammonia into the veins of patients suffering from  snake-bhite,
Every one, without prejudice, who vead the eages as reported
by these gentlemen, could but arvive at the one conclu-
sion, that i most of the cases life had been saved through
the ageney of the Ammonia injections, They knew very well
that transfusion of blood had heen practised aceasionally, and
that water containing the saline constituents of the hlood
had been injected in cholera ; but, hitherto, it was always an-
derstood that the injection of remedies directly into the cir.
culation was fraught with the greatest danger. He, the Pre.
sident, was not aware that, previous to Professor Halford’s
experiments, Ammonia had ever heen injected into the veing
of the human subjeet ; that this, however, could he done not
only with impunity, but in poisoning from the bite of snakes
indigenous to these colonies, with most favourable results, was
a fact for the knowledge of which socicty was indebted to
Professor Halford. In the case of Prussic Acid potsoning,
moreover, which oceurred the previous week, the remarkable
effect of the Ammonia, although injected only a considerable
time after the poisor had heen taken, strongly pointed to this
mode of treatment in all those eases of powsonmng in which
stimulants were indicated.

MRr. Lawe gaid,~It is not my intention, M. President, to
make any. remarks on the nature of the action of Ammonia
when injected into the circulation,

Nevertheless, as one of the cases of snake-poisoning men-
tioned in Professor Halford’s paper came under my cave for
treatment, T may be permitted to state to this Society a fow
particulars respecting it.

When brought to my house, four hours after the injury,
the boy was completely insensible ¢ the almost brutal treat.
ment of his attendants, He was Placed on a sofy in this in-
sensible condition, The eyes were fixed, and the pupils con-
siderably dilated. Two punctures were visible in the loft leg,
from each of which blood had been oozing. 1 now injected
ten minims of the Liquor Ammoniz Fogt, > mixed with,
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more fatal, than they were many years ago; for during his
practice, extending from 1539 to 1852, which was very extens-
sive, he was not aware, at the very outside, of more than half
a-dozen cases, and not one had a fatal termination. The few
whom he attended, he recommended stitf and frequent doses of
brandy until intoxication was induced.  Could the increase be
attributed to the extinetion of the black race, aund the dis-
oppearance  of the langhing jackass from the populated
districts,

He for one was not aware that Ammonia had been injected
into the veins before the Professor had done g0, aud he
thought that great credit was due to Professor Halford for
having instituted a theory which so many medical men had
reduced so - suceesstfully into practice. “Soubeiran, in 1832,
discovered chlorotorm, but Professor Simpson discovered its
anwsthetic properties,  Ammonia had long ago been disco-
vered, but only Professor Halford found ont that it could
he injected into the blood, and that, when so applied, it coun-
teracted the effects of snake-poisoning,  Simpson everywhere
ranked as a discoverer, and so must Halford.

De. MeMiteay remarked, that during the reading of this
interesting paper, he had been struck by the remarkable de-
gree of nuéformily n the results obtained by the injection of
Amwmonia into the veins in eases of snake-bite ; and he consi-
dered that this cireamstance alone enhanced the value of the
testimony, and should go far to convinee, even the most seep-
tical, as to the eflicacy of this remedy when applied in the
manner proposed by Dr. Halford.  Dr. MeMilan further re-
marked, that in conneetion with this subject it might be well
to estimate more accurately the therapeatic valwe of aleoholic
stimulants when exhibited as a remedy in snuke-bite. It had
been shown by Dr. Halford, that when the eirculation was lan-
guid, and the nervous system prosteated by the shoek, that
aleoholie fluids were not absorbed, but that they remained ae-
cunulated in the stomach and intestines.  Hitherto, people had
been aceustomed to trust very mach to stimulants of this class ;
and, if'it could be shown that they possessed comparatively little
value iv arresting the fatal tendency of the snake virus, it might
lead to a more prompt and general adoption of that which had
alone proved worthy of confidence as o remedy in suake-hite,
We all remembered that in our class-teachings on this sulbyect,
much stress used to e Jaid on the importance of Zopical treat=
ment.  We were told to excise the part ; to make an ineision,
and cause the current of blood to How outwards, that it might

cirry the poison with it. W swere even told that we might
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apply our mouths, apg suck the Part; with the same end in
Yiew, to apply Ammoniy ¢, the wound Nitrate of Silver, &e.

b appearu?, hO“'CVCP, from the eVidenee adduced in this paper,
as well as fyom, the Numergpg CXPerimenty made by Professor
Ualforg, that the Poison entered the cuppent of the circulation

with such rapudity gy to render all oeyg treatment vain and
useless,

In reply, Professop Haivrorp stated, that Je could not cnter
mto ('m')tx-ov@}'sy With aouymons Writers whe were oither
}mtlx.-uth'fu] OT 1gnoray, He™ had neither time nor the
lj:f':tmgmn.to do 0+ The SU’dC(ft.Wus one in which no dis-
guise wag required, A great “series of experiments on a-
Parently dxmg People hag been done, a]) over the colony, at
118 su_gggstmn, an'd with remarkahle success,  He had fult
lalll‘chls tnyc on his trial ; fo, had the results heep difteronte
0);( death 1 any One case heen attributable 4 the injection

r{lmo'nuhtlvmle would net have heen wanting those to
uphbraid him, Nothing but 5 continued series of t‘ipcrimcnts
ad led him ¢, suggest thi

ed i 1ols treatment, and he hiad done it
comseientiously, g there :

;\ «:;{;;;\ :I)S] (t}l;tt 1? bhad styyel the Mmajority of medical men a4
into 5 ingerous ang uanrmntal}]o pmcccdmg. To throw
[ & veln a flyig too Caustic to spill upon the tissues  op put
mto the.month Seemed  mydy ess. He had nevep said  that

moniy, destroyed the puison; on the contrary he hud
ong 480 stated * 3y, The drgus that, when the stronoest,
Ammoniy was added t, snake-poison, and the Mixtupe injcitcd
beneath the skin of a dog, all the symptoms of Sllake-p'oi‘son-
ing re;su'ltod S regularly aq ip the poison had been untouch e

. Weir Mitchel] had breviously found the samg to .
of the poison of a rattlo. snake,

As regardeq the exhibition of spirits, he did pot believe
t.h{tt: when the dose of Poison was large, they couig act bepe.
ficially. They Were cithey rejected, 4. e, vomited, o, on
account of the depressed condition of the CiTCIIIa-tiOn, not,
absorbed. had heapq Many say, “ Give spirits g, a8ty
malke the Patient druuk; if you can do this, he g Saved ; ;p
You cannot, he will die.”  To his mind, thig Pm\;ul
that in the cqge of patients getting drunk the Spirity Wora
absorbed, ang therefore the eqses not so dangerous fro the
tommencement, gp( doubtless  the spirits  were boneﬁe,‘, llL
But when the Patient could pot be made drank the Ol‘f"iﬁ ’
danger wag greater, and absorption of the SPirits bt 14—1
Place. Tt Raq been in syl cases that the mjeotion%k
Ammonia wyg S0 serviceable, urging on the

fore ﬁ-arlossly; at the same time, he

¢ true
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streams of life, and leading to récovery. - Dr. MeMillan had
somewhat misunderstood him as to " he value of exeision,
T'rue, if the poison had entered the circulation, little op 1o
good could result from local treatment 5 but, in the majority of
cases, time elapsed before the virus entered the blood, for” alt
punctures were not divectly into the veins, Therefore, in all
cases, cut out the part at once, rather than negleet it A
glance at Dy, Dowling’s ease, and at many others which were
recorded, would show this. He said, Don’t give the poison a
chanee ; if Dossible, get rid of it at onee, rather thay ficht it
afterwards with Ammonia oy any other remedy. This was
clearly our duty,

In conclusion, he hoped the profession woulq remember
what he had recorded n the Medical Journal of last Novem-
ber, viz., the facility and safety with whicl, the Todide and
Bromide of Ammonium and drachm doses of Sulphurous Aciq
could be thrown directly into the veins.  He had also injected
as much ns fouy grams of pure Carbolic Acid, dissolved iy
thirty drops of Glycerine, into the blood of dogs, and vepeated
it several times, ach injection g followed by elonic
Spasms, severe or mild iy proportion to the dose used, hut
S0on passing off, and perfect health remaining.  Those who
believe in the germs of discage being in the blood, and that
Carboli¢ or Sulphurous Acig could destroy them, might think
over these faetg, .

Dr. Avppiy Bowgx, in proposing  a vote of thanks,
remarked that Dy, Halford, in defending  himgelf from the
unfair and somewhat personal attack made upon him in the
Lancet, was not only doing so for himself, but fo, by far the
greater part of the medical professiop iy Victoria, who haq in
& very marked manner concurred in giving due credit to Dr.
Haltord’s exertions 5 and he considered that in recapitulating
and reviewing his experiments on the influence of the divect
Ijection of Ammonia into the veins, he had most satis-.

factorily refuted the aspersions cast upon him,
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APPENDIX.

Further Olbservations on Suake-Poisoniny, By Grorcr B.
Haveorn, 1. p., Professor of Anatomy, Physiology, and
Pathology, in the University of Melbotrme,

[Read before the Royal Society of Victoria, 27th August 1868.7

Ix former papers communicated to thig Society, 1 have
dwelt particularly on the vast numbers of white colls seen
in the blood after death from snake-poison. Subsequent
and repeated observation have confirmed my original descrip-
tion equally of the growth, size, and maculated condition
under the influence of magenta of these hodjes ; but lately
my friend Mr. Ralph, Surgeon of Kew, near Melbourne, hay
discovered a nearly similar  eondition of blood in animals
poisoned by prussic acid. T have confirmed pjg obscrvations,
and most probably such bodies will be found and arise wherc.
ever after death coagulation of the hlood does not  take place,
The whole subjeet, therefore, requires reconsideration. = The
facts are as T stated, but possibly have relations hitherto .
known to me,

From the first T stated these white cells arige i a strcture-
less moleenlar matter, nucleys first, cell-wall after; and that
In some manner they took the Place of what is called fibrine,
and, further, that the higher the thermometer fop the time
being, the more umerous and larger were thege bodies,

The changes, therefore, take Place when the blood s
staguant, but still retained within the veipy,

Now it is fortunate that I can dircet the attention of
this  Society to some other phenomeng n the growth of
cells as observed by Dr. Onimug and recorded in the “ Joup.
nal de I’ Anatomie ot de la Physiologie,” 1867, and just
received in Melbourne, He dishelieves in the doctrine of
Virchow that omanis cetinias celluld, and holds that cells arise
nan amorphous Wlastema.

This agreeing with the orl'g*i_n of the white cells T have de-
scribed, let us follow Dy, Onimus in pjg experiments  and

« conclusions,

The fluid from a recent blister was fltored S0 as to ohtain

2 fluid containing no kind of form, neither white corpuscles
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nor epithelial scales.. This fluid was enclosed in small tubes
of gold-beaters” skin, and placed beneath the skin of a live

rabbit.

After two hours—the serum was still transparent, although
it had lost its primitive citrine colour. In it

were seen a few white cells and granules,

After 24 hours—the serum was turbid, and contained
great quantity of whi ' ( '
g {uantity of white cells and granules.

Aftor ¢ SO N .
fter 36 hours—the serum was quite white, milky, and

compose TR

ThCI\(-hLi(tl entlx]ul_y of white cells and granules.

3 ¢ colls vt . sl :

white corpus 15» having all the characteristios of
puscles of the blood.

Increase of anims: i
se of animal temperature aided the

white colls. production of the

No white colls noy any sorl of* anaty

. ! mical eleinent was for;
in the sern NS . i went was foriped
scruim of Ulisters, from which ,

. the fibrine had codynlated.

e pres hi et ‘

ik ,]/[;c}fz’z;e?:/; (::Z/zf:e r’pl,/{.v artificially adided 1o sern from
Jibre separg / . ey ; :

development of white uja//s o o fect in vy St

It is certain, therefore,
growth of white colls
separation from the liquo

there is some relation between  the
and thpss‘ clements which by 1hoir
I sanguinis constitute fibvine,

It will 1
) X P Y

agency o “(130 ;(;momlm(.d that I referred all the morhifie
gence J1¢ Imieroscopie germinal matter { i )
venom, ¢ g¢ é atter found in spake-
Yynom, and not to any fully formed eells, Dy i
}.ervcs that in infectious :
changes are not four

; . . Onimns
1 disecases, miasmatic or viralent
: . 1l on the side of elements .
form, but in the o e f-(]um’“ts havirg
he white cel] > composition and propertics of the plasma
those fromaLlS ?tf] the virulent pus of a chanere resemblo
must he madel;}‘gl tlly floflf'c’ it is I the serum that search
" the differe i the ¥ “Hog g
purulent fluids, erence in the properties of the twa
It 15, how
power, andm

and propert
of serum, y

ever 51 ith 1 i
oreet,' Possible, that with inereased microscopic
Y . . ’
ore 'lmc for such labors, modifications of form
Yy even be recognised in the molecular mafttey

Now, it hag } intns
Mitehell, of Phﬁ;ge?mmmnmd by some, and by Dr. Weir

‘ hia, w riti g
esorve tnd o phia, 'Wlll'lose writings on sneke-poisonine
ff’rmmal matter exists ip s1 Il I‘QSIm)eCt} It . mtfrhin e
him, : bake venom. ca e with
annot agree wilh

PIOPTINIES P s
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But I have always stated it exists in a very wmicroscopic
form, and that to this minute elementary germinal matter the
activity of the venom is due. Since this was stated by me,
similar conclusions have been arrived at by M. Chauveau
(Comtes Rendus, 1568), of the nature of the vaceine virus,
which he describes as consisting of—first, the serum, an
albuminous fluid, holding the various soluble substances 1
solution ; and, secondly, the solid elements, consisting of
white cells and of elementary granules, both of which are

suspended in the serum.
hite ecells, the remainder was as

After separating the w
virulent as ever, and the clear serum was found to be hz'u?n-
less ; but in the elementary granular matter dwelt the activity

of the virus.
I hope this short and imperfect communication may induce

others to think on the correlation of the animal poisons.

FErperiments performed with the assistance of Drs. NEILD
and WOOLDRIDGE, fo show the aclivn of dmmonia upon the
central organ, awd that it way not only be injected info the
veins, but into the heart ilself, without anjurions  effects, and
also that it counteracts i @ most powerful manner the lethal
iuflucnce of chloroform.

Exrrrivent I

A large young dog was got under the influence of chloro-
form ; the front of the chest was removed and artificial respi-
ration maintained; chloroform being occasionally dropped
into the bellows.

11-27 a. Mm.—Half a drachm of Lig. Ammonie B. P. Sp.
or. 0959 was injected into the left external jugular vein.
The heart’s action was at once accelerated, but soon scttled
down to steady pulsations.

11-35 a. s.—Half a drachm more was injected into the right
veutricle. Immediate increase of the heart’s action cnsued.
Consciousness returning, as evidenced by the reflex movements
of the eye-lids, and by a withdrawing of the leg on pricking
the foot. Pulsation powerful and steady.

11-45 A. m.—Completely conscious, struggling to get up.
More chloroform was poured into the bellows. Soon became
insensible again.

11-50 A. .—Half a drachm was injected jnto the left ven-
tricle. 'This was almost immediately foljowed by a contraction

: P T e
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”n 1 ‘ ’ ’ J
of all the mugelos of the body, which soon subsided, Ieart’s
pulsation very vigorons, ’

) 11_55 1. M.ﬁ])()g' 1'(,‘tlll‘llillg to (.(,)ns(-iOHSIIOSS; _11101-0 chl\)ro-
torm poured into the bellows. . Soon again insensible. .

12 noon.—I1alf 4 drachm more injected into the left ven-
tricle, The same Mereased pulsation, followed by slight uni-
versal spasm as hefore,

D % . . . sor]] H DI : -

12-2 p, e—Dog quite conscious and struggling ; more chlo
roform poured intg the

12-11 p. M—Dog ag
chloroform poured into the bellows.

12-13 p, Mo—Again quite insensible, pupils dilated, &e.

12-17 ». Me—Talf a drachm more Ammonia was injected -
to the right ventricle, Heart pulsated foreibly, the sawme
general spasin following,

12-22 p,

bellows,

12-26 v, ».—The dog heing again quite inseusible, T inject-
ed half a drachin more ingo Bth: right juzalar vein,  In ten
seconds the heart’s action was inm"c:lsétl, the same gencral
muscalar spasim following. Sensibility returning as showa
by the reflex acts of the eyelids, . 7

12-33 p, M.—Quite
more chloroform in the

]2-.3() Pl —Half a drachin more mjected into the  left
ventricle.  Pulsationg mmediately inercased, followed by the
sume general spasn, but in 4 milder degree.

2 srt’s sreed ] ul . ions

12-10 v.s—Teart’s action powertul and steady ; pulsations
good all over the body.,

2 SN
12-13 p, )[‘.‘Dqg ag
81ven ; soon insensible,
‘)-> X + > —_ \ . . . . '

15‘115 P. M. (’)n(, whole driachm was injected into the left
70 1c¢]le Joeart’s aots M . : y !
‘;}?‘l nele, - Heart’s action mmediately quickened, followed hy

b 2y Ry 3 . > .
¢ general spasm. Refley action of eyelids returning.

bellows.

ain conscious and strugeling ;. more

. . . LN - the
ML—Dog agan eonscious ; more chloroforin by the

conscious and strugeling to oot up;
bellows ; soon again insensible,

am quite conscious; more chlorofort

12-57 p. v : . .
ot :1 0711. M—Dog quite conscions, and struggling hard to
a 3 QN o . TR M M .
;zf}icifiltlé :suluinm_g tobhau 4 much vitality as ever, and 2
sufticie rial having heey made, t} H
5 ade, the heart was cut out and an
cud put to the experiment, ’ vas ot out and ¢
On examining the eayitins
g the C‘Wme'b of the heart, there was not. the
least trace of nritation op Mflammat; ]
sy o 0 ] mumation, and the punctures
through the muscular substance were scarcely visible, The
vigour and versistence of the heapt’s contractions after remos

It s N

L e,
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val from the body were greater than I had ever before wit-
nessed,

ExreeriMent IL

o chloroformed, the front of the chest
Ano%l ezruﬁrggtgfﬁgaivgesspira tion maintained fox; one hour ant(},
twonty i tes, durineg which time the heart’s mqvqmip .
N mmlll1 beerved, As in the former case, the injection
T e 91 had the effect of continually rousing the dog
fom A?Iﬁo?rihuence of the chloroform, necessitating qlway?.
o the‘ N ly of the anwmsthetic before another .quantl‘cyt }(1)
pRaons su[;[; ised. In this dog both jugular veins once, z
Anﬁ?%ﬁ?’cﬁcle once, and the left \;fzrﬁcricl; three tmﬁeS’P Wé})i)
i i drachm doses of Liq. Ammoniz B. P. Sp.
injected with hall ; were precisely similar to those ’notleed
I')T.tg:) 2?13031‘ ggg,rsisg},tsir:lvmedil;te i{)lcg'reasc (rJ]?'hthe nl}l:a;tl ssc{)llll;;
- cttling i 2 eats. e s ‘
Sations,fsoel‘;glxlvlﬁ dl?;v r;'(::l\;cgn?g?dgonsciousness, and lastly the
spasms

Lo, o+ ities or
me absence of any visible injury to the heart’s cavitie
sa )
walls,



ON TIIE INJECTION OF AMMONIA INTO THE VEINS.

BY G. B. HALFORD, M. D, F. R. C. P, London.
PROTESSOR OF ANATOMY, PHYSIOLOGY, AND PATHOLOGY IN THE MELBOURNE UNIVERSITY,

Ox Wednesday cvening, April 7, 1869, T detailed to the
Medical Socicty of Victoria the results of some experiments
I had performed, with the assistance of Dr. Neild and Mr.
Wooldridge, showing that within one hour and a half as much
as four drachms and a half of the Liq. Ammoni= B. P. Sp.
ar. *059 might be injected into the veins, and even into the
heart of dogs completely narcotised with chloroform, with the
cffect, at each injection of 30 minims, or even 60 minims, of
vestoring the animal to thorough consciousness and apparent
original vigour. When the animals were subsequently killed,
no injurious effect could be discovered in any organ of the
body—the punctures into the ventricles even not being visible.
I, therefore, suggested that in over-prolonged narcotism from
chloroform, and in threatening syncope, the injection of
ammonia might be used, in the case of syneope, by injecting
into the external jugular, or with a proper instrament, into
the heart itself, .

My detractors in this colony have scized hold of a state-
ment made by Dr. B. W, Richardson, of London, in a lecture
printed in the Medical Times and Gazette of J uly, 1870, which
is as follows : It has been hoped to neutralise the phystolo-
gical action of chloroform by mjection of antidotes into the
veins. I tried the mjection of ammonia into the veins as far
back as the year 1854, and, although the mjection exeited the
heart, it did not offer any material advantages.”

I had duly vead this on receiving our Journals last October,
and should have let it pass unnoticed, had it not been recent..
ly used against me. T am bound now to examine it and com-
ment upon it carefully.

N(_)w, as Dr. Richardson and myself have ever been the best
of friends, and as he has no greater admirer than I, it becomes
me to deal with this sentence with the utmost care; and in
doing so I shall quote his own words of 1858, and show that
what he then believed, and what I too believed, of the effocts
of mmmonia on animal life, was crror; and that, so far as I
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CRLEORD ox INILcTION oF ot
Ean find, hig EXperime
K 0 *, AP 1 .
i ‘lc?untcmct POlsonin
lished, and 1 think p
m 1858, :

nts of nj
g by
1 ust peg
lve never ll

”11..1-(>lu1~m, have never been pub-
th Uy have heen forgotten by himself
or YT . : ) :
"h:]l t(})n why I should h"\'t'dl}d of them, It will he seen fur-

) at it : ave hear N :

s IJ? 1815 which PeTplos ward of them, But I did not,
; S published wop(y of IIRL":“S nio, and mades so contradietory
1Cre was gy e SoNand 18700 o PR I
But, o fiy ! absolute neeessity for 0, seeing  that 1 o
SO as Tean fing iy po o his alluding to the subject-
bomt, having anly . d M his writings, he is silent on this
tain the fladity of t]:: ‘fl] small quantity of ammonia to ¥¢-
810 M ! blo . . ! NPT
N In the appendix ¢ od durimg the operation of h‘m.\vm
gulation o the Blogy. o his work Uy 14 Cause o e Cou-

‘ - i ) ) ; .
danger arises from th’»l e b H, he sqys; «In cascs where
seen the patieng m'ulfta(hm"""n'“““n of chloroform, T have
mere excitant to 1-(.: n% to breathe ammonia vapour, not as
lo,‘.:‘ltlmate]Y with (1.1}(, ration (for in this sense it may be used
ativ - :care o ’ sl
thive,  As'the effects of €), but as a supposed  general restor-
ever, the same g4 ﬂnﬁo ammonia in a large dose are, how-
S ;)'f chlovoform in their leading parti-

o0 of ammonia into the nareotized

ru{z}rs, the free Intradye
nbient g t} ition
S the addit '
ton of e volatile marcotic to another

volatile narcotie,”

Nothing j
ng is he
LR 1°re ments .
a o entione . sraotl
l{nmm‘naj mto the veipne mu']’ it will be seen, of mjectng
b ;)od s not, 5 “)]'lt;l. Vhen ammonia veally enters the
]{flldf]“%l(m' of the ‘l_IIL narcotic at all.  The faet is, the
dtiuted, g ; apour of 5 1 L >
the 1] y 18 meompatibly g muonia, exeept c:\twmd_y
e blood, Lt from 3t © with life, not beeause it enters
o . S e :
I?II'JL01}’ Chilnges need I“_ltk'lfmcm'c with the nccessary res-
l’[([ilson when given 1, “U”l that fluid., Its action as a sudden
3 ot T . . .
t( ec.t.s on the tiSSll{s‘. ¢ mouth is due to its deleterious
(& )IltllluouS Stimu]-tti(l )
moc N cdtion
R_O,;astl'l(,’ Causine the
1chardsop S e

and very probably  through diveet
of the peripheral twigs of the pneu-
i at paoe 1 ‘l'ﬂ‘ﬂc‘x o'pisthotonoslmentioned by' Dr.
1e dose that will T 13 of his work; for, most certainly,
ot produce it w]lem()du(‘@ death when given by the mouth will
rft‘n'g, 1 must kil b o rown directly into the blood. There-
1S Was the 01'i<ri1¥ 1? mfluences before it reaches the blood.
FIOII m Snukg-l,oio o' m, suggesting  its  direct administra-
mg with :unmo“i. I.lmg’ &e. It is the same in slow poison-
b(‘lsl.des the bloog A5 there ape other elements to be considered
burified of 4. ar Wlnch, the organs being healthy, 1s soon
4s at page |17 ;nmomf@ that mav reach it. Of course, if)
ﬁ"e to twenty ’glr:::lnonn is given'to a dog in doses of from
month, ang for the Sl of the Bicarbonate for upwards of a
ast few days in inereased frequency and

anaons o omiiatidiiiel

e ammonia into the veins,

S
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dose, death will result, not from the presence of ammonia i1

the blood, but from impairment of function and destruction

of tissues. 'The post mortem vevealed it. I allude to these

things because I wish my readers to understand the advan-

{age that may result in some cases, by avoiding the ordinary
portals to the blood-current, ez, the Ilungs and stomach.
Thus seven grain doses of Carbolic Acd, mixed with
Glycerine, I have thrown into the veins of dogs, this
large dose being only followed by temporary clonic spasms,
ftom which the animal soon recovers. Now it would Dbe
impossible to give this by the month—it is an actual caustic.
Again, more remarkable still, Sulphurous Acid cannot be given
in any large dose by the mouth, and if given, most probably
never reaches the blood, and yet, in the space of two hours,
1 have thrown as much as six fluid drachms of undiluted acid
into the jugular and femoral veins of dogs, without causing
{he least distress. This may be regarded as a digression, but
it very forcibly shows the advantage of the direct injection
of cortain remedies, as in the case of Ammonia, over that by
the mouth, and the different results that are produced.

1 now proceed to extract entire, commencing at page 448
and ending page 452 of the same work, the section which
concerns me chicfly. I shall make no additions to, or sub-
tractions from, it, merely introducing a few running remarks.
The extract is headed in the work,—

Application of dmmonia to the Operation of Transfusion of
Blood..

« Since the time when Lower first performed the experiment
« of transfusing the blood of one animal into the vesscls of
<« another (1666), and Denys, of Montpelicr, gained unenvi-
«,ble notoriety for pushing this operation into practical
« operation with too much enthusiasm, it has been felt a
« difficulty in the steps of the operation to hold the drawn
«Plood fiuid for a time sufficiently long to secure its frec
« transfusion into the animal body. Tt is true that several
« ingenious instraments have been  devised, which In some
« measure meet the difficulty, but not effectually. In this
¢ soction I shall show that the cautious addition of ammonia
« to the drawn blood answers every practical purpose for sus-
¢ {aining fluidity, and for simplifying the operation.

¢« EXPERIMENT cCCCvIL.—TRANSFUSION or Broon.—On one

« geeasion I had in my laboratory twenty ounces of sheep’s
: M o wy oul .

¢ blood held fluid by a solution of five grains of amnioma in a
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« of water, The

: ?Olirs’ S, h:t blood had been kept fluid, for several

« ‘111( er the mftluence of.‘ ‘I)Il)lwrcd i e I)l‘wdl i
‘Y cn ol . c l » . * . . . « .

“elfect I perceived {hyy e et s oy B the

o eltec of the harcotie, | e

“_{Egular vein, and b.lo d

: 01:'?' death took place UP

o 1¢1nal operation I
how  the ool

. art was stopping from the
mstantly laid open the externa
eseaped copiously ; but, neverthe-
I'C\tcnt.cd from ti;]lt1\\‘illg‘ out the
“ animal sheep’s Plogg U\lfghlt 1t would be interesting to sc¢
“tube a1 therefore war vould run in the vessels of this
o tube into the jugulgy yop U & PO of it Lo 95, pat &
L atest case,” ] the 11}1, and injected four ounces with the
« I.Jer.f(."'med the sam\n id ]."“'U the common c'u‘-yutid and
. tamhty_ with ‘Vhicl,L t;‘3\’1)01'1mcnt with equal l‘l&ility " The
« plan of transfusing 1] ¢ operation was done q‘umth.cd the
. Manner. T have E()\)rOOd nto a living animal 1[(2; o similar
« with excellent resultj berformed this ‘)I’U“ilf'i“ll‘ seve ral times
o« rslirsltéltwc OxI"»‘l‘imcnbtts . It\ls examples, I shall give two repres
. ;a‘fv’elo bc‘* avoided ; the ’Otl ‘f" one Shm\'inp{ the dangers which
¥ Dractised, ler, the operation as it may D¢
) « E“fl)El'tI)IEN
« the jugular vein of 1
evaporating digh t\v‘o (]):‘

T ceecevin
VT, — —
Traxsrrsiox or BrLoop.—T laid bare

€ eyt ::llt.]f? dog, and drew from it into an
¢ "’”‘1}”5 of ammonia wit](.(s of blood, in which were four
s set aside for o Dri £ h a drachm of water. The blood
[ Dunces of blood fp el mterval.  Next, I drew two other
(: (thblz)';;n which thz(;gl“t}:; f‘]dmc vein into another evaporating
hat 1 o as no ammouia, . o aaide

“ above tl:]encohzl coagulate, the vein l)t’in(lru;:le'sutlttixg:'bs‘e l::zli
:“ the sccond I::ul]iniq ]l)y asfirm ligature. b\\"h(:n the Il;lotwdlin
. occurred ahout f'on‘r( f}lml)’ Co:.lg‘ull:ltcd, an event  which
mto a two-ounce gy miutes after its abstraction, T drew
: angl which  aag Stsﬁlrmg.e thc. blood charged with u’mmonizl,
- vem the nozzle of th (lllltt: fluid, and introducing into the
niated blood. Ty ¢ syringe, threw in slowly the ammo-
“ was tied belo 1¢ syringe was_withdrawn, and the vein
“ injection thm-(:v .ulc opening. For a few m:)mcnts after t(lll(‘
““action of the h;‘a{:’z }l)ut little change; then suddenly the
: seemed to heave 4 Hbeame so bounding and intense that it
this, general tetg P the chest-wall.  Almost coincident with
“tonos s and, i ‘Tfl“c spasms occurred, with rigid opistho-
“« those Pl‘odimc& }lne, symptoms SO strictly analogous ¢,
“ agents coald not ’{’ strychnia, .tl.mt ’ghe action of the tywa
« ignorant of the mla.vC 130011 distinguished }‘)y a stranoop
“ fixed, and dvalthd;me of the symptoms. The chest yqq
 after death {he D :1)01{ place folu-”nnlu}{o& An lour
ody was opencd. The right side of the

Vgl N
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:‘( h_om-t a_nd the whole venous system were charged to disten-
o Sl;)n with dark blood, which was perfectly fluid, and remain-
o te}( so for three hours on exposure to the air. In the left side
 there was also blood, of a bright red colour, and fluid.  Sct
- aside, this artem:'ﬂ blood coagulated in fiftecn minutes, on

exposure to the air at a temperature of 70° The corpus-
“cles were very much modified. In this experiment, the
“ first of a series on a living animal, the ammonia was added
“ in a poisonous dosc, and the results were strikingly marked.
« The analogy between the actions of ammonia and strychnia
«ig so striking, when the former is thus thrown in excess
« into the circulation, that I cannot dwell too strongly on the

« fuct, since it may have an ultimate bearing on the mode in
« which strychnia destroys life, and the means to be adopted
« in cases where this allaloid is fatally administered. In an
nt in which Dr. Halford fent me his assistance,

« experime
lts were observed, under the same circum-

« the same resu
¢« gtances.”

In this passage, written in 1858, we have Dr. Richardson’s
assertion, which at the time was assented to by myself, that
four grains of Ammonia* mixed with two ounces of blood and
slowly injected into the circulation, were as intensely poison-
ous as a similar quantity of strychnia. This, he says, is a
point on which he cannot too strongly dwell. How much, then,
did he inject into the veins, in 1854, to resuscitate in ehloroform
poisoning ? This is, to me, the puzzling question. If he
had injected four grains of Carbonate of Ammonia, dissolved

¢ would not have found it

in water, into the veins in 1854, }
“produce death like strychnia, and not having found it, he
would not have attributed the death in the experiment in
1858 to the Ammonia, but sought for it in the manner of
injecting the somewhat altered or altering blood into the
heart. For T found, in 1868, very much to my astonishment
at first, that four grains of Carbonate of Ammonia, in a
suflicient quantity of water to just dissolve it, might be
injected into the jugular vein of dogs without producing any
injurious cffect whatever. 1 bave thrown ten grains into the

veins in the space of five minutes without the least bad
symptom following. But was it the Liquor Ammonize which
Dr. Richardson used in 18547 Tet us sec how he speaks

of this preparation in 1858.

ENT  CCOCTX.~~TRANSFUSION OF Broop.—I laid
£ a healthy terrier-dog, and drew ofl

¢ EXPERIM
¢« hare the jugular vein o

% { was the Carbonate of Ammonia.~—G. B, 1L
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PROFESSOR HALEORD ON INTECTION OF AMMOXNLA. 7

« vofers to the syncope which sometimes ocears in Dleeding,
« not as a result of the hemorrhage, but on the 1"01110\';1.1 of
« the fillet ; or, as the vulgar say, ‘from the turning of the
« blood” Harvey thought that this oceurred from the cold-
« pess of the blood, which retreated on the heart, but 1
¢ think that I have demonstrated by experiment another
« place, that the cfiect is due to the sudden load of blood
« thrown upon the enfeebled organ.

« With these precautions the operation of tran.sﬁ'lsion by the
¢ process I have deseribed, is at once as simple as 1t 1 effectual ;
« ynd in sinking trom loss of blood it has this advantage,
« that to the new charge of blood there is qddcd an agent
« having the property of stimulating the flagging heart into
« penewed force and activity.”

1 have thus extracted all that Dr. Richardson has said on

this subject, and I now ask if he thus feaved the introduction
of any more than two or three dvops of Liquor Ammomid
into the circulation in 1858, how mueh did e use in 1854 11
attempting to resuscitate from chloroform.  He could not
have used more than three or four drops, or he would not
have thus feared this quantity in 1858.  For assuredly had
he used this quantity, or more, he would have given benelit
ather than have done harm.  Liquor Ammoniz is 1ot the
strychnoid poison that he imagined it was in 1838, and he
would have known this in 1854 if he had used it at that date
to restore from chloroform. I have thrown rep satedly from
ten to twenty minims into the veins of dogs without barm ;
and the human subject has been pretty freely injected with 1t
in this colony. Thus of the samé preparation, viz., the Liquor
Ammoniz Fortior. Sp. gr. '880.  Drs. Juckson and Cotter
injected twenty-five minims within an hour or so, “with
recovery from the syncope and vomiting of snake-polsoning.

Mr. Gillbee used forty minims in a case of narcotism and
syncope from chloroform poisoning, with the cffect of restor-
ing the man to consciousness and to his home, where he lived
thirty-two hours, and then succumbed to an attack of delérinm
tremens, from which his liquor-steeped body never recovered.
Tn this case nothing but good symptoms followed cach
injection.

Dr. Dowling injected sixty minims ina severe case of
snake-poisoning, and heroically saved his man.

Therefore, if Dr. Richardson was so fearful of a few drops
in 1858, could he have used it to restore from chloroform, as
he says, in 18542 1 think he must be making a mistake,
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