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Death from snake-poisoning is preceded by general muscular
paralysis, induced by interference with the actions of the
spinal cord, medulla oblongata, and, it may be, the central
ganglia of the encephalon; convulsions ; UNCONSCIOUSNESS,
and_absolute cessation of respiration. The rythmic action
of the heart continues for about three or four minutes
longer. In these experiments, the time selected for the
commencement of artificial respiration in the manner
already indicated, was the exact period when the breath-
ing had ceased, and about three or four minutes prior to the
stoppage of the beating of the heart.

6. The second column of the statement gives a
tolerably accurate idea of the rapid tendency to death in
animals subjected to the influence of an effective bite from
a fresh and fully developed cobra. The average lapse of
time between the infliction of the bite and the cessation of
the respiratory process was only fory-two minutes, the
maximum and minimum having been one hour and len
minutes, and fwenty-five minufes, respectively. A cobra does,
however, sometimes kill in a much shorter time.

7. The powerful influence of artificial respiration, in
supporting and prolonging life, is well illustrated in the
figures contained in the third column. Life was thus prolonged,
on an average, ten hours and forty-one minutes, the maxi-
mum having reached seventeen hours and siz minutes, and the
minimum three hours and ten minutes.

8. Although the animals were almost at the pomt of
death when artificial respiration was begun, as was demon-
strated by universal convulsions, complete UINCONsSClousness,
and arrest of the respiration, and would have been dead
in three or four minutes more, by the addition to these
mortal conditions of the cessation of the heart’s action;
yet somatic death was marvellously postponed by the
mechanical and artificial supply of atmospheric air regularly
to the air cells of the lungs.

9. There is evidence to prove that the great shock
of the poison is first felt in the nerve centres of the cord,
gradually involving those of the medulla and the ganglia
of the mesocephale; and lastly, implicating the functional
integrity of the hemispheres of the brain. Firstly, in the
rapid paralysis of the limb into which the poison is
injected ; sucumllfr, the general paralysis of the voluntary and
respiratory muscles ; thirdly, arrvest of respiration ; fourthly,
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present is that although the functions of the lungs, salivary
glands, the excretory glands of the intestines, and of the
kidneys, were fairly kept going, 1n one instance, for
upwards of seventeen hours and six minutes, there was no
positive evidence to show that the poison had ever lost its
lethal hold on the cerebro-spinal ganglia.

12. Tt is true that the convulsions ceased (experiment
No. 4) immediately on the commencement of artificial respi-
ration ; but that, we take it, was due rather to the arteriali-
sation of the blood and the re-institution of nutrition in the
nerve centres, than to any modification of the real influence
of the poison itself. It is evident that this 1s the true
explanation of the arrest of the convulsions, inasmuch as
sutficient time had not elapsed for elimination of any quantity
of the poison. Moreover, we found that the withdrawal of
the artificial respiration was soon followed by recurrence of
general convulsions ; whilst the restoration of the process was
as quickly succeeded by their disappearance. The animal,
perfectly insensible at 7.58 A, appeared to be sensible
at 7.59 A, or a minute afterwards, on the re-establishment
of artificial respiration ; but, notwithstanding the assiduous
continuation of the process, no similar indication of restoration
to consciousness was observed. The convulsive movements
at 8.94 Ay, and 8.47 A.M. in the hind quarters were doubtless
also due to imperfect local arterialization of the blood supplied
to their nerve centres.

13. As time passed on, galvanism failed to excite even
the irides and muscular structure of the bladder to contract,
and eventually, in spite of the supply of abundance of air
to the lungs, the organic system of nerves perished and the
circulation could no longer be sustained.

14. It will be observed, by a glance at the second
column of the above statement, that in each experiment the
poison must have been extravasated into the cellular tissue
only. The variation in the rate at which poisoning up to
the destruction of the natural functions of the cerebro-spinal
system and respiration supervened, was probably due fo the
difference—(1) in the quantity of the poison injected ; (2)
in the proximity of the same to the venous radicles and
lymphatics ; (3) in the rate at which venous and lymphatic
absorption were carried on; and (4) in the size, age, and
strength of the constitution of the animals employed for
experiment,
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succumbed even to this small quantity of the poison,
notwithstanding the persevering application of artificial
respiration, in fwenly-siv hours and twenly minutes from the
time of its commencement, or thirty hours and forty minutes from
the hypodermic injection of only kalf a grain of the virus.
9. The result of the fifth series (Appendix, pp. xx—xxi)
in which only a quarter of a grain of cobra-poison was
hypodermically injected, is tabulated below :—

No. 28.
Hrs. M.
From the injection to the commencement of arti-
ficial respiration e 4 2
From the commencement of artificial respiration
to death . 37 80
From the injection to death wast ol 52

Thus, it took four hours and two minutes until artificial
respiration was resorted to. In four minutes more, in the
absence of this system, this animal’s heart would have ceased
to beat and somatic death been complete. But by its steady
application, life was extended to forfy-one hours and fifty-two
minutes. DBreathing was not absolutely stopped when the
method was adopted, though nearly so, but the animal was
decidedly unconscious. Yet, even with the very small
injection of a quarter of a grain, death resulted, without the
slightest restoration of consciousness.

20. The power of artificial respiration in supporting
the respiratory process; in maintaining the action of the
heart, and the circulation of the blood to all parts of the
body ; in effecting the arterialization of the blood; in sustain-
ing the life of the secreting and excreting organs, and that of
the organic system of nerves; and in probably keeping up
an imperfect form of nutrition of the tissues to which
arterialized blood is supplied in abundance, for periods of time
varying, to a great extent, according to the quantity of
poison introduced into the system through the absorbent
channels of the body, is, therefore, placed beyond all question.

But its influence in saving life, even where very small
quantities of the poison have found entrance into the juices,
is extremely problematical. It occurred to us that there might
be hope in preserving life if the method were employed in
conjunction with certain drugs. And though that hope was,
from our previous experience of the mortal nature of the poison
over animal life, very faint, we resolved to try artificial
respiration with the exhibition of medicines, and in a few
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The truth is, that the employment of liquor ammonize,
morphia strychnine, and transfusion, does not appear to ].':.[L'r"ﬂ
improved the chances of prolonging or preserving the lives

of the animals experimented upon. A
93. The statement submitted herewith is intended to

show the results of the association of transfusion of blood
with ammonia; the administration of strychnine, phos-
phoric acid, and acetic acid, with artificial respiration in the
treatment of dogs poisoned hg from two to three grains
of the dried cobra-virus hypodermically injected into the
cellular tissue :—

—_—

Prom injection tothelp .0 the commence-

s commencement ; From injecticn
.E DRyas &0 of 'Tuﬂ,:ii:]'s respiras reﬂ?ﬁtﬂnntﬁﬂlifg:;h. to death.
E .

Hrs. Ms. Hrs, Mas. Hra. Ms.

4 | Transfusion with ammonia ... 1 ] 14 a5 15 40

9 |Strychnine ... yae o 27 4 23 4 b0
15 | Phosploric acid ... s 0 36 ] 20 9 65

6 | Acetic acid ... i o (1] o8 24, &0 25 12

Average .. a7 13 17 13 b

Thus, when about half of the ordinary quantity of
the poison which the cobra is capable of emitting is hypo-
dermically injected into the areolar tissue of a dog which is
subsequently treated both by artificial respiration and drugs,
or by transfusion with ammonia, death is rather promoted
than_ retarded. When the results in the third column of
the statement in paragraph 15 are placed in juxtaposition
with those contained in the fourth column of this table, the
truth of this observation becomes manifest:—

—————— e

VWirnovr DEUGH, &c. . Wirn Druas, &o.
e e (R Perfod which
Number from tho ﬁ:::l-::mumnﬂ;:‘:t E ?l"ml from. the
; of ::.r!H|1"<-,In'.ilbBI respiration | H Druas, &c, :-rli:::ll.r!}::;.:{:::::ﬂlhﬁn
o death, P to doath.
Hrs. Ma, [ Hrs. Ms.
13 26 15 4 | Transfusion and ammonia 14 a6
14 14 47 9 | Steychnine ... 4 23
15 20 25 16 | Phosphoric acid B 20
16 18 0 6 | Aceticacid i i 24 &l
Average ... 19 Gl 13 17
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24.  The subjoined statement shows the rosults obtained
by combining several other drugs, in addition to strychnine
with artificial respiration, in dogs poisoned with half a grair:,
t?'i the cobra-poison injected h ypodermically into the areolar

15508 (—

E From the injection| From the com-
g MEDICINES. to the eommenpe- mencement  of | From the injee-
g ment of artificial | artifeial vespica= | tion to death,
= respiration. tion to death.
Hrs. Ms, Hre. Ms.

11 |Sulphuric acid .. .. 1 20 35 36 | 2a “
12 | SBtrychnine .., v 1 26 19 40 21 i}
13 | Chloral rhjdmta 1 20 23 25 23 45
14 | Strychnine ... e 2 10 28 0 B0 10
17 | Tine. Cannabis Indiea ... e 2 30 256 0 27 80
18 | Emetine ; e e b 0 30 28 40 20 10
19 | Podophyllin 1 15 3l 4] 32 15
20 | Atropine Ty 1 15 27 15 28 30
22 | Podophyllin_ o i 1 15 31 0 82 15
23 | Tine. of Iodine To i 3 10 38 26 41 a5

Average s 1 37 2B 29 a0 6

A comparison of these results with those in the table
given in paragraph 17 leads to the inevitable conclusion that
the continuance of life in the animals experimented upon
was solely due fo the artificial respiration resorted to, and
not in the least degree to the drugs administered.

25. A great deal of misconception has always existed
regarding the question of supposed remedies and antidotes.
The following experiments were planned with a view to
ascertain the minimum quantity of virus required to kill dogs,
and also to show how, in the event of only a very small
portion having gained access to the subcutaneous cellular
tissue, death does not necessarily follow :—

Bite.
5 From polsoming AVERLGES,
= Weight of dog. to death or |- REMARES.
E Tecovery. Weight. Time.
Hrs. Ms, Hrs, Mﬂ.]
i AR S }31:: Bs. ..| © 50 |Cobras kepta long
2086 5 e e L time in captivity
Injection of from 2 to 2§ grains. :f;gr;l:it;: $hpae
R TR 1 43
A L e TS }29"’“' 3 [
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minutes; one hour and fifty-six minutes; one hour and
thirty-two minutes; two hours and eleven minutes. Out of
three dogs poisoned by a quarter of a grain, one died in four
hpurs and twentl»; minutes ; one died in eight hours; one
recovered after having pined, through marked symptoms
of snake-poisoning. The part of the leg into which the
poison had been injected became much swollen, ver
painful to the touch or pressure, and ultimately suppurated.
This dog was large and powerful, and there can be no
doubt that it was owing to this, and its natural strength of
constitution, that recovery was to be attributed.

A dog weighing 14lbs succumbed in four hours and
twenty-eight minutes to the eighth of a grain of the virus.
The tenth of a grain killed a dog weighing 18Ibs in eleven
hours and thirty minutes ; but two dogs weighing 30 and
381bs, although evidently affected, ultimately survived after
a similar dose of the poison. Of three c{ogs into which
the twelfth of a grain had been injected, two were known,
after being much oppressed, to have recovered, whilst the
third bolted and probably recovered also. The hypodermic
injection, however, of only the sixteenth of a grain proved
fatal to a dog weighing 17Ibs in thirty-one hours and twenty-
five minutes, but another weighing 40Ibs recovered after
being evidently affected for a whole day.

26. In experiment 33 (Appendix, p. xlii) the ijection
of the twentieth of a grain of the ecobra-virus beneath
the skin of a dog weighing 26Ibs, produced drowsiness and
vomiting, but the animal recovered. In 34 (idem, p. xli)
the fortieth of a grain was hypodermically injected into a
dog weighing 291bs; it did not show any recognizable indi-
cations of poisoning. In 35 the sixty-fourth of a grain was
inserted beneath the skin of a dog weighing 291bs, without

roducing any apparent symptoms.
: 927. In gxl}ggiment 3}&- 1513 tenth of a grain of cobra-
poison placed in the peritoneal cavity of a dog weighing
161bs proved fatal in three hours and twenty-nine minutes. In
37, the thirty-second part of a grain placed in the peritoneal
cavity of a dog weighing 12ths produced all the symptoms of
snake-poisoning, and eventually killed it in forty-nine hours
and twenty minutes. Three grains (experiment 38) put in
the same situation, killed a small dog in twenty-five minutes.

98, It is evident that the above experiments waill
explain many of the favourable results obtained from reputed
antidotes. When a quantity too small to kill, but large enough
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to produce marked depression of the cerebro-spinal system
of nerves, the successtul resistance of the vital powers of the
constitution against the inroads of the poison may be easily
enough put down to the supposed antidotal influence of
any drug which may have been employed. In the human
subject a mere scratch from a poisonous snake, or a bite
from one exhausted by previous exercise of its offensive
and defensive weapons, is sometimes followed by
symptoms simulating those of snake-poisoning. Here fear,
derived from the popular knowledge of the fatal character of
cnake-bite which has been effectual as regards penetration
and consequent poisoning, has much to say to the nervous
oppression which follows. One of our members, Mr. Richards,
and one of our snake manipulators, were both accidentally
scratched by snakes which were known to be charged with
poison to a dangerous degree, and both suffered from
nervous depression for some time afterwards, but without
further ill effects. In neither of these cases was there
any reason to believe that any poison bad been injected
underneath the skin. It is also well known now that

ersons bitten by innocuous snakes, but who believe
themselves to have been attacked by poisonous ones, often
suffor from the most intense nervous oppression and
a%’ncnpa,l depression of the heart. It is greatly owing to
this fallacy that some ‘‘antidotes” have gained much
anmerited reputation for their supposed power in preserving
life from poisoning by the virus of poisonous snakes.

99. There is reason to believe that the virus of the
daboia, or Russell’s viper, is not quite so rapidly fatal as that
of the cobra. The experiments undertaken with a view to
determine this point are tabulated below :—

Daboia-Poison.

No. Weight of Dogs. From injection to death.
Intect; . & ; : Hrs. Ms.
njection o of a grain.
25 ] 461hs S 98 0O
Injection of } of a grain.
26 391bs 21 28
Tnjection of ;% of a grain.
27 181bs Very slightly affected.

Thus, quantity for quantity, the poison of the daboia 18
not so powerful in its action as that of the cobra, and even
3




in fatal doses its operation is certainly slower.

¢ 18

Daboia

poison, however, gives rise to more local mischief than cobra
poison.
30. The Commission undertook the subjoined series of
experiments in order to determine, as far as possible, whether
any of the means employed possessed any antidotal power
over animals poisoned by varying quantities of the cobra

¥irus :—
Bite.
I AVERAGES.
| Weigh i i |
- ANTIDOTE. Htfts': of iujfciﬁl:;::ﬁﬂdn:th. REMATKS,
H Weight. Time.
N
Hrs. M. Hrs, Ms.
1 | Brandy and opium 11 2% Cobra weak. Ex-
l clusive of No, 1,
average 18 26
i minntes,
2 | Opinm [ 0 25 i' ------ 2 28
5 | Brandy and opiu i 0 25 l-
7 |Epsom salts .. | . ... 0 9
8 | Strychnine iiiens o, 45 J
3 grains.
9 | Strychning 21 Ths 1 4 21 Ihs 1 4
4 | Orpinm e L | | [ A
16 |'Bapbisin, = ol B TR (e 1 833
7 | Irdin 1 " - T e e
1 a grain,
6 | Morphin Tl e 1 GO K| | o
14 | Liguor Arsenicnlis| 856 Ihs e R (| | A2 TroorT)
18 | Leptandrin 20% 0 bb o Ceiats
19 | Nicotin Sl s 1 55 b Y
20 |CannabisIndica...| 29 15 85 s i Gl Sustained by arti-
20 | Bichloride of mer- ficial respiration,
cury 3|wasa s 1 45 31 ihs | 1 39 | Exceptingexpt.30
a4 | Acid, Snlphuric... | 19 ,, 1 R [ o o (Bt
o5 | ,, Hitrie B4, 2 50 ol i
2 | » Nitric .| 24 , £ B0 | e
28 | , Acetic 22 , 1 40 ¥
2g | ,, Phosphorie | 44 ,, g 18 v
a0 | ,, Acetic .| 22 ., 0 42 X Andaman cobra,
 of a prain.
10 | Strychnine 22, Oread e S e
11 Iitto 2b i | 1 Lr | (R B | e
12 Dit't'ﬂ ]'ﬂ LE 1 5 CEEREL] (ELREE]
14 Ditto L (B e 1 50 20iIhs 1 81
23 | Bichloride of mer-
Cury nat by e (|
o | Acid, Hydrochlorie| ... ... 8 88 LA |
81| , FPhosphoric | 18 ., et ERCL) SIS e
15 of a grain,
15 | Chloral hydrate... | 26 3 85 25 s | 3 35
+ of a grain,
- Bichloride of mer-
= cury 21, 87 B0 " 21 e | 17 GO
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An attentive analysis of these experiments shows that
none of the drugs employed possessed the power of extend-
ing or preserving life. : -

31. No agent withwhich we arcacquainted has ¢laimed
so much attention inmodern times, as a remedy or antidote in
snake-poisoning, as the Liquor Ammonize of the British phar-
macopeeia. More than two hundred years ago, Italian
physicians extensively employed it in a diluted form, either
as an intravenous injection, or externally, or by the mouth, for
the treatment of man infected by the viperine snakes of Italy.
With reference to this treatment the distinguished physiolo-
oist and naturalist, Fontana,* says: ¢ It 1s very true that our
[talian journals report several cases by ammonia injected into
the veins of persons bittenby theviper ; and it 1s also true that these
cases partake of the marvellous and almost the miraculous.
It appears, moreover, that certain individuals have had great
pleasure in assuring the public that a true specific against
that poison has been discovered—that which I had sought in
vain for many years, and which, with philosophical candour,
I had declared the inability of searching for. * * * *

«] have experimented with lambs and rabbits. The
lambs have been bitten two or three times, but the rabbits
twice only in the thigh, and the ammonia has been injected
into the jugular vein immediately after the bites were
inflicted. 'I'he doses used were from twenty to forty drops,
not sufficient, as 1 had ascertained by experiment, to destro
the animals, for larger quantities might have been hurtfuﬁ
These lambs were thus treated, and they all died—two in
less than two hours, one in a few minutes. Of several rabbits
that were bitten, only two lived for ten hours. the rest died
in less than an hour. Twelve experiments, I know, may
not be sufficient to prove the absolute inutility of the
ammonia in the treatment of viper bite, but they are sufficient
to prove that the fluid is not as specific as it 1s reported. And
they show, moreover, that one should not place any confidence
in the few favourable cases that are quoted by the supporters
of that remedy.” Again, with regard to the use of ammonia
as an external application or administered by stomach, Fon- -
tana observes (p. 111, on Poisons): ¢ It is then a fact proved
that ammonia 1s entirely useless, whether applied simply to

® Extractk from a letter from F. Fontana to M. Gibelin, Aix-m-Provence (* Opusculi

scientifici di Félice, Fontana, p. 126, dated Florence, July 10th, 1782, Translated from
the Ltalian). ;
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the bitten part, or whether taken internally, and there is every
reason to suspect that it was hurtful”

32. Professor Halford, in ignorance of the unfavourable
results of the treatment of snake-bite in Italy by ammonia
given by the stomach, applied to the surface Dg the wounded
part, or injected, in strong doses, directly into the venous side
of circulation, has resuscitated the method of combating the
effects of snake-poison upon persons in Australia by means of
the intravenous injection of this volatile alkali. He, however,
does not regard ammonia thus introduced directly into the
venous side of the circulation as an antidote capable of so des-
troying or altering the constitution of the poison as to render
its action nugatory or inoperative for evil upon the lower
animals or man. He rather regards the intravenous injection
of the alkali *“as a mode of treatment.” In October 1868,
Staff Surgeon Lewin recommended him to deluge the animal
(dog) with it by giving it, in large doses, internally, and
making the animal breathe and smell it so far as the spasm of
the glottis will allow. Halford says that, in conformity with
this suggestion, he tried to deluge dogs with ammonia, but
discovered no means of effecting it till he hazarded its
injection into the veins.” He continues, ¢ The results of
my first experiments were that, in all stages of snake-poison-
ing, dogs were improved by it; in many the symptoms
instantly stopped, and if they returned, were again checked
by another injection”” Thus, it will be perceived that
Dr. Halford’s experiments with intravenous injection of
ammonia in snake-bite were first tried on dogs. From
the favourable results which he obtained in experimenting on
these animals he recommended its adoption in cases of snake-
poisoning in the human subject. _ .

33. Dr. Halford has published the results of this practice
in the Medical Times and Gazette (October 15th, November
29nd, and December 27th, 1873). e there gives 21 cases
of persons of varying ages who were either bitten or
supposed to have been bitten by poisonous snakes, and
subsequently treated by the infravenous injection of am-
monia. Of these, No. 3, regarding which no authentic
account could be obtained owing to the death of Dr. Irwin
who treated it, and No. 10, which was a case of drunkenness
produced by large doses of brandy given to a boy of 17, by
Dr. Starke, for supposed snake-poisoning, must be excluded
from our account. Nos. 8 and 19, the former that of a bo
aged 9 years, and the latter that of a boy aged 7 years, both
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terminated fatally, notwithstanding the intravenous injection
of ammonia. Of the remaining 17 cases, sOme were more
or less the subjects of snake-poisoning, mostly in a moderate
degree, and some of fear to an extreme degree, and all would
probably have recovered as well without as with the intraven-
ous injection of ammonia. We think the following quotation
singularly applicable to Dr. Halford’s summary of cases: ¢ The
physician regards as a remedy for the disorder that medicament
which has been followed by recovery, when in sound logic no
other deduction can be drawn than that the vaunted remedy
has not killed the patient; and we see that the physician
quietly reasons and believes that the sick person would have
certainly . died had he not been treated by him, and with
this supposes that which he does not know, and which is
most likely untrue. And it is not sufficient that the patient
has recovered, but he is further convinced that without the
remedy he must have died.” (Iontana, op. cit.)

91  The instantaneousness of the vaunted cures, when
the patients were supposed to be on the verge of death, 1s
of itself strong presumptive evidence to show that the
Eniscming of the nerve centres and the cerebrum could not

ave been of a very grave character, the descriptions of
Dr. Halford and his contributors to the contrary notwith-
standing. Thus, in Case 1, theinjection of twelve minims of
ammonia partly into the saphena vein, and partly hypoder-
mically, affected the patient at once, and after the second
injection he woke up and became sensible. In Cuse 2, we are
told that the effcets of the operation performed by Dr. Halford
were wonderful, the patient reviving at once, consciousness
returning, the pulse becoming full, and the pupils acting
readily to the stimulus of light. DBy another account of
this case, we are informed that ‘the symptoms of this
case at 5.30 p.., were, corne® insensible to the touch;
pupils possessed only the minutest power of eontraction,
and considerably dilated; limbs paralysed; pulse of large
volume, weak, and about 70'; countenance rather approaching
a livid hue ; features swollen ; breathing rather slow. In two
or three minutes after the injection the patient awoke as from
a deep sleep. The countenance was expressive of great
surprise; the pupils contracted, and dilated again and again,
and then settled down into pupils of ordinary size. He
answered questions deliberately and coherently ; in fact the
coma was replaced by consciousness, and the declining func-
tions of life resumed almost at once their normal activity,
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In Case 7, two druggists, Messrs. Stillman and Henshall,
finding that  the boy was evidently sinking, they, at
9 p.m., decided upon using the injection as 1'(;:cﬂmmem§ed
by Professor Halford. A half-ounce glass syringe having
been carefully charged with diluted ammonia, 1n the pro-
portion of two parts of strong ammonia to ten of water,
Mr. Stillman opened a vein at the bend of the elbow, from
which dark, thick blood oozed slowly. Mr. Henshall inserted
the nozzle of the syringe, and slowly injected upwards towards
the shoulder about half the contents of the syringe. The
effect was instantaneous : the boy, who had been in a state
of stupor, at once rallied.” In Case 8, although ten mimims
of ammonia were injected at two operations into the venous
civculation of a boy aged 9 years, “‘ no apparent effect followed
the use of the remedy, and the child died, remaining perfectly
sensible to the last.” In Case 9, “the median cephalic vein
of the right arm was exposed, and twelve minims of liquor
ammoni put in a drachm of warm water, carefully injected
into the blood current by means of a hypodermic syringe.
Within a minute indieations of returning eonsciousness were
apparent, and in about ten minutes he had sufficiently
recovered to walk out in the open air unassisted.” In Case
10, a boy aged 17 was ineffectually bitten. He was intoxi-
cated with brandy and ammonia. ¢ To be on the safe side,
Dr. Hyde Starke injected twenty minims of liquor ammoniz,
first mixed with forty of water, into the median cephalic vein.
Within half a minute he complained of great pain in the
eyes and head. On being put to bed he recovered most
unusally quickly from the drunkenness, and continued well.”

In Case 11, sixty-nine minims of the liquor ammoniz
were injected at several operations. At the first operation
¢ twenty minims of ammonia solution, strength two-thirds,
strongest liquor ammonize, specific gravity 88, to one-fhird
of water, were injected into the median basilic vein of the right
arm. Almost immediately he (the patient, James C., @/: 33,)
looked relieved, and said he felt better. Inabout ten minutes,
Dr. Dowling injected another similar quantity. Within two
minutes after this he looked up naturally and brightly,
like one aroused and vefreshed from a sleep, and said
‘I feel all rigcht now.”” Periodic clonic spasms having
returned so as to become “a general and pretty constant
convulsion shortly afterwards, another injection of a similar
quantity of the ammonia solution was practised into the same
vein, and almost instantaneously the vacant look disappeared,
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and the convulsions subsided into a more gentle spasm.” The
patient seemed to improve until the ligature placed between
the bitten part and the heart was removed, and a few hours
after the patient again complained of sickness, a drows
sensation, and incessant muscular spasms. Dr. Dowling “now
laid bare the median cephalic vein in the left arm, and
injected twenty minims of a stronger solution of ammonia
(liquor ammoniz, fort. m. xxv, aquae m.v). Hardly any
perceptible effect was produced, so after waiting twenty
minutes he injected another twenty minims, and in a few
minutes he said he felt better, breathed freely, and looking
cheerfully around, the spasms gefting less and less.” In
Case 12, the patient, an old woman, when seen by Dr. Eedes,
¢ as cold, pulseless, insensible, and apparently on the point
of dying. Dr. Eedes injected fifteen minims of liquor am-
moniz put in one drachm and a half of water, and the pulse
immediately became perceptible, and consciousness returned
in twenty minutes. After this she was allowed to sleep,
and upon waking was quite well” In Case 13, *a woman
havine been bitten, ammonia was injected both into a vein
and also subcutancously, by Drs. Cooke and Hutchinson.
This had the effect of reviving her, but the subcutaneous
injection produced afterwards very ugl sores.” In Case 14,
‘a woman having been bitten by a snaE;’e, and subsequently
becoming drowsy, cold, and clammy, with diluted pupils,
twelve minims of liquor ammoniz fort., diluted with twice
as much water, was injected into a vein in the forearm.
The patient roused at once, and said, “ ‘1 do not feel a bit
sleepy now.’” In afew seconds the veins of her forehead
became distended, she broke out into a perspiration, and
complained of headache and burning hands; she retched
a little, but soon said she felt quite well, and, in fact,
walked up and down the ward without help. In the morning
<he took her breakfast and returned to her home.”

In Case 15, a boy having been bitten, “ the part was
freely excised and brandy given prefty frequently. In an
hour he became comatose, with eyes fixed and glassy, and the
pulse scarcely perceptible. After waiting an hour and a halt,
and still giving brandy and ammonia, six drops of liquor
ammonize fort. with two drachms of water were injected into
o vein of the forearm by Dr. Walpole. Consciousness at once
returned, the pulse became good, and recovery soon followed.”
In Qase 16, a drachm and a half of ammonia was, in several
increased graduated doses, injected into a yein in each arm
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of a man four hours after he was bitten, ane when he was re-
ported to be perfectly comatose, and in a dying state, with the
pupils widely dilated and fixed, and surface of the body and
extremities cold. It is said that ¢ improvement followed each
injection ; the pulse and breathing were well restored; the
jaw, which had fallen, drew up; the pupils responded fo the
stimulus of light ; conseiousness returned ; and to the surprise
of everybody present, the man walked away unassisted two
hours after his arrival.” In Case 17, a woman was bitten, and
after arriving at Winchelsea, a distance of fourteen miles,
she was completely comatose. During the injection of ten
minims of liq. ammonize fort. mixed with fifty minims of
water she was quite insensible ; but ¢ before half a minute had
elapsed she roused up into consciousness, the pulse became
fuller, and the temperature of the body sensibly increased ;
and in a quarter of an hour she began to eat bread and
butter, and from that time rapidly recovered.” In Case 18, a
woman was bitten : “ammonia was injected beneath the
skin, but by 5.30 pa., or 8 hours and 20 minutes
afterwards, she had become quite helpless, pale, and nearly
insensible. Twelve minims of the liq. ammonize fort. mixed
with twenty-four of water, were injected mto a vein of the
arm. It had almost an instantaneous and magical effect :
consciousness returned, the muscular power was restored,
and she became cheerful. This did not last long: she
became as bad as ever, the injection was twice repeated ;
eacij}lal ”time she improved, and after the last rapidly got
well.

In Oase 19, a boy, aged 7, was supposed to have been
bitten by a snake in the morning. Symptoms came on
at 7.30. ~ He was “ pale, cold, and clammy, with widely dilated
pupils, very drowsy, but easily aroused, and able to answer
questions sensibly. Liq. ammonie was injected into the
median basilic vein. The child rallied, and was put to
bed quite easy and comfortable; pulse 90, skin warm, and
the pupils natural.” When seen by Dr. Bennett the next
morning, the neck, cheeks and tongue appeared swollen.
At 1 p.m he refused to swallow, the pupils were again
widely dilated, the extremities cold, pulse 130, and drowsi-
ness constant. Injections into the vein were now made four
times, at intervals of a quarter of an hour each time; the
child improved very much; his colour returned, he could
drink easily, the pupils were less dilated, he became quite
sensible, now and again talking voluntarily to his mother.

4
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Drs. Bennett and Keating left perfectly satisfied with the
fmgress' of the case, but on returning soon after 10-30
ound him greatly changed: pulse 160; very weak. 1
wished,” says Dr. Bennett ““ to inject agaiu, but the mother
would not allow it, and I have only to regret that I did not
enforce it.” Soon afterwards the child died. In Case 20, a
boy, aged 11, was bitten just above the ankle by a snake.
Blood flowed from the punctures. A ligature was applied,
and half a tumblerful of strong spirits was given in two doses ;
the symptoms increasing, ten minims of prepared ammo-
nia were injected into a prominent vein at the bend of the
elbow by means of a common syringe by a non-professional
person. ‘ The relief was almost instantaneous.” As the
foot became painful the ligature was removed, and it is
reported that soon the worst symptoms of snake-poisoning
returned, viz., total loss of power over the limbs; cold,
clammy skin; breathing almost imperceptible, and fluttering
pulse. Ten more minims were injected into the same vein ;
in two minutes the pulse could be again detected, a decided
improvement set in, and by seven o’clock the same evening
the boy was well, laughing as heartliy as any one could wish.”
In Case 21, a servant girl was bitten on the back of the
hand by a large brown snake (Diemenia supercilissa) about
10 minutes before she was seen by Dr. Jackson. The woman
was found in a state of extreme agitation, declaring that
she had been bitten by a snake about four feet long ! The
bitten part was excised and the wound subjected to suction,
and washed with a strong solution of ammonia. She was
then placed in the recumbent position, and * still remained
much agitated, though up to this time there were no
symptions of snake-poisoning. In about twenty minutes
nausea was complained of, with a feeling of internal distress
at the epigastrium, followed by violent and persistent
retching.” Fifteen minims of. the ammoniacal solution were
injected into the median cephalic vein, vomiting ceased, and
1'el{ief was experienced. The vomiting returned in half an
hour. Another injection was used, which gave immediate
relief. She remained quite comfortable for three-quarters of an
hour, when vomiting recurred. ¢ For the third time fifteen
minims of ammonia were injected, when vomiting ceased as
suddenly as before.” At short intervals it was found neces-
sary to inject the ammoniacal solution on two different occa-
sions, ‘“‘after which the woman gradually recovered, and 1s
now in the enjoyment of perfect health.”
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95. There can, we think, be little doubt that in many
of these cases the poisoning was very slight indeed, and that
the symptoms alleged to be due to snake-poisoning were
oreatly attributable to brandy or other aleoholic stimulants,
and fear. ¢ Here,” says Dr. Halford, ‘nearly all cases (of
snake-bite) are soon seen by medical men, and they become
4 source of fearful anxiety on the part of everybody, the
symptoms and the results of treatment being carefully noted.”
(Medical Times and Guazetle, 10th January, 1874, p. 53.) To
these undoubted sources of fallacy, excepting in the two
fatal cases, and others in which there is no evidence of
snake-poisoning at all, we find, on an analysis of his cases, -
that, i fourfeen of the {fwenty-one cases, the extreme
importance, in & seientific question of this kind, of determining
whether the snake-bite was inflicted by a poisonous or non-
poisonous snake, does not seem to have been worthy of
serious consideration. Again, when it is borne in mind that
a large number of the bites were experienced by women,
girls, and boys, whose nervous organization is delicate and
easily upset by the operation of the emotions, fear, &e., it will
be readily understood why we regard his cases as generally
wanting in that scientific precision and accurate observation
of facts which alone must be allowed to carry conviction,

36. We nowhere find in Dr. Halford’s writings that he
has attempted to measure the exact quantity of poison
which any of the poisonous snakes of Australia is capable of
shedding during one effective bite. We, therefore, conclude
that he has not the slightestidea as to the quantity necessar
to destroy dogs and man, and the minimum quantity whin:::l);
can be resisted either by dogs or man with comparative
impunity. It was to determine this vitally important point,
and to illustrate the fallacy which must underlie partial or
ineffective bites, that we undertook the graduated series of
experiments, the leading points of which are tabulated in para-
graph 25, and commented upon in the two succeeding para-
graphs, 26 and 27. It is there shown that the time taken to
kill dogs varies strictly according to the quantity of virus
Enﬂertcd, either by bite or by means of a hypodermic syringe,
into the areolar tissue of ad{;g; that one large dog recovered
after being much affected from an injection of a fourth of a
grain ; that the eighth of a grain proved mortal to a smadll
dog; that the tenth of a grain killed a small dog, but failed
to kill two larger dogs ; that though two out of three dogs were
much affected by an injection of the twelth of a grain, they
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us-coagulation-of-the-blood theory, which he disposes of by
Eﬁlﬁgmthut t]ﬂ;a blood is sometimes found fluid, which was a sutficient
bar to the acceptation of the theory. Strangely mmugh, _lmwew_ar, this
appears to be the theory which he attempted to establish in after years,
t-ll:nu h the objection which he here advanced still held good and was
a au%aiant refutation of it.* He next deals with the hypothesis that
the poison causes death by universal inflammation. Ie contended that
post mortem appearances did not indicate anythin of the kind. With
reference to Mead’s theory he denies that any salts are to be found in
snake-poison, and holds that what Mead saw under the miscroscope
must have been a “kind of skin from the mouth of the snake”
(epithelium) which he himself * occasionally observed.” The celebrated
De Buffon, on the other hand, maintained that the “salts”” observed b
Mead were ¢ animalcules,” on which the activity of the venom, as wel
as other active poisons, depends. This looks like something approxi-
mating to a belief in the germ theory of disease. Fontana, of course,
flatly contradicts De Buffon and insists that nothing of the kind exists,
a fact of which he satisfied himself by frequent and repeated experiments.
He appeals to posterity inthe following strong and forcible terms : —
« How many are there who judge after others! emay include in this
number all t{ose who are not capable of immediately consulting nature ;
who prefer hypothesis to fact, and eloguence to truth; a severe and
candid posterity will, without doubt, be astonished to find that there
have been philosophers and naturalists in the eighteenth century, who,
even in the most important particulars, have ventured to substitute
eonjecture to experiment, nn_twithstandin;f that the latter would have
been made with as much ease as it would have been decisive.” Fontana,
if alive, would be grieved to find that the world has not yet improved
so much as he expected. What was a grievance in his day is equally a
disgrace in the nineteenth century.

Fontana at first originated the theory that death was caused by
the direct destruction of the irritability of the muscles ; his reasons for
abandoning this theory will be referred to subsequently. He was of
opinion that opium acted in a similar manner. He disputed the fact
t]l.;)at gnake-poison in any way acted on the nervous system, but even,
supposing him “ to be of another opinion, his discovery of the proximate
cause of death would lose no part of its importance, for whether the
poison operates immediately on the nervous fluid, or on the muscular

#* Fantana is not singular in having advanced a theory that was incompatible with facts
which e had previously demonstrated by experiments, Melloni, in his latter days, advooated a
theory entirely opposed to resolis he obtained practically in former years, Miller gays, ¢ A
consideration of the preceding focts led Malloni to expect that by a combination of soreens which
allow light of a given colour to pass, radinnt heat may be arvested; and, in fact, he thus effected an
apparent separation of light from heat. By transmitting the solar rays, fivst throngh o glass vossal
filled with water which arrests the less refrangible rays, and then throngh a plate of a pecoliar
green glass tinged by means of oxide of copper, which stops the more refrangible rays, a greeuish
beam wae obtained, which was concentrated by lenses, and furnished o gresnish light of great
intensity, but yet produced no pereeptible heating action when it was allowed to fall upon the face
af a gensitive thermoseope. A dimilar separation of light and heat seems to be effected in natare,
in the light reflested by the moon. Melloni concentrated ihe rays of the moon by means of an
excellent lens of a metre in dinmeter, and obtained a brillinnt focos of light of one centimetre in
dinmeter, the intensity of which ﬂﬂ'I'IEETIl:IaI'IlIJ" was nearly 10,000 times greater then that of the
diffused light of the moon; upen divecting this foens of licht upon the face of a vory sensitive
thf:rnmm1ﬂ=11|.-lirr only an extremely feeble indication of heat was oblained.” Miller adds in a foot-
note, “ Not lwitfm!rmﬂ.illi_t thess resnlts, Melloni maintained daring the Iatier days of lis life the
identity of the sgent which produces light and heat,"
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The following experiment is particularly interesting as demonstrating the
dircet effect on the heart.

ExrErRIMENT.

A canula was placed in th.e aorta, and another in the vena eava of
a frog. All branches were tied, the heart excised, and placed in
connexion with H. P. Bowditech’s apparatus for keeping a stream of
serum cireulating through the heart and recording its pulsation by
means of a manometer on a revolving cylinder. When fed with pure
serum, the heart’s contractions were regular and strong ; hut whenever
serum containing dried cobra-poison in solution (in the proportion of
about two grains in three fluid drachms) was introduced into the
apparatus, the heart stopped almost immediately. As will be seen from
the accompanying tracing, it became partially contracted and gave one
or two feeble beats; but did not dilate, and then remained still, the
contraction, however, very slowly and gradually increasing.

These tracings were obtained from a frog’s heart by means of a
emall mercurial manometer connected by the aorta. The tracings all
read from right to left.

1. Tracing obtained from the heart supplied with pure serum by
means of a tube in the vena cava.

2. Tracing of the same kind, with the addition of the line A,
which indicates the zero of the mercury. The tracing B, given by the
heart, sinks down to zero during each diastole.

8. Tracing given by the heart after it had heen supplied with
serum containing a small quantity of cobra-poison in solution. The
heart makes a few ineffectual attempts, but can neither contract nor
relax, and remains still, in a condition midway between complete systole
and complete diastole. The line A is the zero to which B would sink
if the heart relaxed completely during diastole.

Drs. Fayrer and Brunton believe that the poison “1s excreted by

Excretion of the poison. the klflll{!}'ﬂ and 1]1.'I'|!'t'|.]'l'lFlI"jr:' ghilldﬁ. and
e : probably also by the salivary glands
and muecous membrane of the stomach. A case reported by Mr.
Shircore, of Caleutta, in which an infant, suckled by its mother after
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8 aar.—Temperature 102° 4.

8-18 a.m,—Temperature 1037,

8-40 a.n.—Temperature 102° 8’; pulse 160.

8.50 A.ar.—Commenced artificial respiration. There were very few
convulsive movements in this instance, and the tongue did not at first
appear to be paralyzed, but afterwards became s0.

9-10 aor.—Hyes apparently sensible; convulsive tremor all over
the body.

10" ax.—Response to galvanism. Convulsive movement of the
extremities, and dilatation of the pupils. Heart beating very fast,
over 200 ; lachrymation and salivation. Respirations 48 ; temperature
101° 6'; applied heat.

1 A..—Pulse 140—good ; respirations 48; temperature 102° 3°;
dilatation of the pupils, and micturition in response fo galvanism ;
lachrymation and salivation still going on.

Noowx.—Pulse 180—good ; respirations 44 ; temperature 104° 6°;
dilatation of the pupils and micturition in response to galvanism.

1 pa.—Pulse 186; respirations 42; temperature 103°; slight
dilatation of the pupils in response to galvanism.

9 p.ar.—Pulse about 200; respirations 44 ; temperature 102° 5%;
dilatation of the pupils only in response to galvanism.

3 p.ar.—Temperature 100° " ; respirations 40 ; l‘[;ll]ﬂﬁ 200; a few
drops of urine passed, and dilatation of the pupils in response to
galvanism ; lachrymation and salivation still going on ; applied more heat.

4 par.—Pulse 200; respirations 44; temperature 102°9°; no
response to galvanism,

5 pa.—Dulse 200; respirations 44 ; temperature 102° 5°; a very
small quantity of urine was passed in response to galvanism; lachry-
mation and salivation is still going on ; applied more heat.

6 p.s.—Pulse 200 ; respirations 48 ; temperature 103°.

7 p.a.—Pulse 200 ; respirations 44 ; temperature 103°,

9-30 p.ar.—Pulse very quick, much over 200; respirations 44 ;
temperature 102°,

11 p.y.—Pulse still very quick ; respirations 44 ; temperature 102"

Mipxiear.—Temperature 102° 275 respivations 86 ; pulse too quick
to count.

1 Aa.—Pulse beating too quickly to count; respirations 44;
temperature 1027,

2 Am—Pulse the same ; respirations 36 ; temperature 102"

3 am—Pulse too quick to count; respirations 36; tempera-
ture 101° 6",

4 aA.m.—Pulse still beating too rapidly to count; respirations 40 ;
temperature 101° 2'; applied more heat ; past a very small quantity of
urine in response to galvanism ; lachrymation and salivation going on.

5 a.ar.—Pulse beating about the same ; respirations 40 ; temperature
102° 2 ; applied more heat.

6 A.m.—Pulse the same; respirations 40; temperature 102° 6;
lachrymation and salivation still going on.

7 a.—Heart beating very rapidly, but is very weak ; respirations
40 ; temperature 102° 1°; passed a small quantity of urine in response
to galvanism.
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No. 6.

Hypodermically injected into a dog, weighing 27Ibs, § grain of
eobra-poison, at 9-35 AL

9-49 a.m—Temperature 201° 2,

10-56 anm.—Convulsed.

11-12 a.m.—Injected 15 minims of ammonia and an equal quan-
tity of water into a vein. The heart at first began to beat rapidly, but
was soon much defmssed; pupils dilated. .

11-18 am—Injected 20 minims of ammonia and 20 of water
into a vein. The same effects on the heart.

11-21 a.m.—Dead, in 1 hour and 25 minutes.

No. 7.

Hypodermically injected into a dog, weighing 30Ibs, § grain of
cobra-poison, at 8-40 A L Figs ot

8-52 am—Injected into a vein 30 minims of ammonia with 30
of water. The animal almost immediately became convulsed, and
constantly vomited. The animal is extremely prostrated; defcecation.

9-30 am.—Is lying down and is breathing spasmodically ; is
much salivated.

9-55 aam.—Dead, in 1 hour and 15 minutes.

No. 8.

Hypodermically injected into a dog, weighing 32lbs, { a grain
of cobra-poison, at 8-40 A

8-46 a.m.—Defcecation.

9 am.—Injected 20 minims of ammonia and 20 of water into a
vein.

9-45 A.m.~Can scarcely stand.

9-54 a.—Is very slightly convulsed; injected 10 minims more
A0S,

10 a.m.—Ts convulsed considerably, and the heart is not beating
with any degree of force.

10-2 a.m.—The heart is beating very slowly indeed; injected 10
minims of ammonia into the heart,

10-10 am.—Dead, in 1 hour and 30 minutes.

No. 9.

Hypodermically injected into a dog, weighing 191bs, { a grain of
cobra-poison, at 5-43 A

9-15 a.m.—Injected into a vein 20 minims of ammonia and 20 of
water.

9-45 a.m.—Is lying down, but can just stand if lifted up.

9-53 A.m.— Vomited considerably ; is very uneasy.

10 a.m.—Is convulsed.

10-30 A —Dead, in 1 hour 47 minutes.
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