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THE communication which I have the honour of making to you
this evening is in fulfilment of a promise made last April, after the

discuision of a paper on a similar subject by Dr. Badaloni of

Nocera, which excited considerable interest and some criticism with

regard to the purely scientific aspect of snake-poisoning, its treat-

ment, and its relation to the vital statistics of countries in which

venomous snakes are more numerous than in our own (in this

respect) more highly favoured one.

I propose to describe the nature and the mode of action of snake-

poison on living creatures; and, being most familiar with the

Ophidia of India, I shall select some illustrations from that source,

especially as it affords typical examples of snakes which are
endowed with this terrible power of destroying life.
Let me ask your attention to some points in the structure of the

apparatus which is concerned with the elaboration and inoculation
of the poison which it is the purpose of this paper to descrice.
The order Ophidia has three subdivisions:
1. Ophidia Colubriformes (innocent);
2. Ophidia Colubriformes Venenosi;
3. Ophidia Viperiformes.
The two latter are all poisonous-they are the Thanatophidia, and

well merit this name in India, where they destroy, probably, 20,000
human beings annually.
The general anatomical structure and distinctive characters of a

snake are well known, but I will ask you to notice certain differ-
ences between: 1. an innocuous and a poisonous snake; 2. between
a poisonous colubrinie and a viperine snake.
The crania, drawings, and dissections before you, illustrate these

differences. Snakes are provided with sharp re-curved teeth, which
are firmly fixed in the maxillary, palatine, and pterygoid bones; by
the form and arrangement of these teeth, poisonous may be distin-

guished from innocent snakes.

The harmless snake has two complete rows of ungrooved small
teeth, one-outer or maxillary, and one inner or palatine row; in the
majority, there are from 20 to 25 teeth in the outer row.

In the venomous snakes, the outer row is represented by one or
more large tubular fangs, firmly ankylosed to the maxillary bone,
which is movable, and, by its movement, causes the erection or
reclination of the fang, so marked in Viperidne. In the innocent
snake, the maxillary bone is elongated, and gives insertion to a row
of teeth; in the poisonous colubrine, it is much shorter, giving inser-
tion to only one or more teeth, the anterior and largest of which is
the poison-faig.

In the viperine snakes, the maxillary bone is reduced to a mere
wedge, giving insertion to a long curved and tubular fang, which is
a much more formidable weapon than the fang of the cobra, or other
colubrine snake. These fangs, when reclined, are covered by a
sheath of mucous membrane, in which lie also several loose reserve
fangs, in different stages of growth. When the working fang is lost
by accident, or is shed, one of the reserve fangs takes its place, be-
coming fixed to the maxillary bone, and placed in communication
with the duct of the poison-gland.
The teeth vary considerably in the different subdivisions of the

order. They are described as being perforated. Though this is
apparently the case, it is not really so. They are dense and com-
pact, enclosing the usual pulp-cavity; but, being folded on them-
selves, form either an open groove, as in the Hydrophidae; a com-
plete canal, as in Cobra; or a more complete tube still, as in
Viperidae. During development, the laminated tooth folds like a leaf
on itself, and so forms the channel along which the virus is conveyed;
and thus, as you will observe, the tooth makes a most complete
hypodermic syringe.
The poison is secreted by a conglobate racemose gland situated
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in the temporal region behind the eye. It is of considerable size,
about that of an almond in the cobra, and is furnished with a duct
which opens into the capsule of mucous membrane enveloping the
base of the fang ; the venom thence flows into the dental canal, and is
injected into the wound when the tooth penetrates the bitten object.
At the orifice of the duct, it seems probable that there may be a
aphincteral arrangement of muscular fibres, which enables the snake
to control the ejaculation of the virus.

I have not been able to make out such a sphincter in the Elapidai;
but Dr. Weir Mitchell says it exists in Crotalus. I may have over-
looked it, and think it probable that further examination may detect
it in other poisonous snakes. I may here just refer to the remark-
able mechanism by which, the ectopterygoid bone being pushed for-
wards, the maxillary is made to rotate, and to erect the fang in the
viperine snakes; and to the action of the temporal and masseter
muscles, which, whilst they close the jaw in the act of biting, at the
same time compress the gland and force the poison through the duct.
Time does not admit of anatomical details; but they are fully de-
scribed in the Tkanatophidia (p. 1 to 5), and are represented in the
sketches and specimens before you.

Before I pass on to consider the poison, let me say a few words
about the poisonous snakes themselves. Here I may remind you
that the only poisonous snake in Great Britain, and, indeed, in a
great part of Europe, is the adder -Pelias berus-a viper (or some
variety of it); and that, in comparison with the cobras and vipers
of India and the Tropics, it is feeble in its venomous power.
The venomous colubrine snakes of India are: of Elapidie, the

Naja tripudians or Cobra, Ophiophagus elaps or Hamadryad,
Bungarus ceruleus or Krait, Bungarus fasciatus or Raj-sampni, or
Sankni; of Xenurelaps, X. bungaroides, and the various species of
Callophis; Hydrophidn, a very nuLmerous family of sea-snakes, are
all very poisonous, but, being confined entirely to a roarine or estu-
arial life, are not so dangerous to human life as others.
The viperine snakes are represented by Daboia Russellii (or Tic

polonga, or chain-viper); Echis carinata (or Kuppur, or phoorsa-
snake); these are true vipers; whilst the Crotalidoe, or pit-vipers,
are only feebly represented by the Trimerisuri, Peltopelor, Halys,
and Hypnale; these are much less poisonous than their American
congeners, Crotalus, Lachesis, Craspedocephalus, and others. The
Najadni are the most virulen,t of the colubrine snakes; none are
more deadly than the Cobra or Hamadryad. Of Viperidni, the Daboia
and Echis are probably as deadly as any of the African forms.
In 1868, I resumed an investigation, begun in 1854, on the subject

of poisonous snakes and the nature and effects of their venom.
During that inquiry, which continued till 1871, I ascertained from
official sources that, out of a population of 120,972,263 (Dr. Hunter),
11,416 persons died of snake-bite in the year 1869. Subsequent
returns show that the mortality continues at very much the same
rate. The Sanitary Commissioner, in his report on the North-
West Provinces and Oude for 1882, tells us that 6,515 persons were
killed in that year by snakes and wild beasts, out of a population of
44,107,869. In 1881, in all India, there were 22,377 deaths from the
same cause.
In destructiveness the snakes stand in about the following order:

Cobra, Krait, Echis, Daboia. The Ophiophagus elaps, Bungarus
fasciatus and Hydrophidse are deadly, but less numerous, and there-
fore less destructive to life.'
The returns cited represent only a portion of India, and there is

good reason to believe that the total annual mortality of the whole
peninsula is not much, if at all, under 20,000 persons, or, roughly,
about one in every 10,000.
The subject is of much general interest, and it is as important to

humanity as to science to ascertain the nature and properties of the
poison, and to discover what may best counteract it.

Snake-poison is secreted by glands which represent the parotids
in other creatures (a small gland is connected with the duct of the
poison-gland in Daboia, and was figured in a drawing by me, made
in 1869; Dr. Wall suggests that its secretions may in someway

modify the action of the poison, perhaps giving it the peculiarity in
which it differs from the cobra-venom) and is probably a modifica-
tion of the saliva, though different in its action from that innocent
and indispensable secretion. The analogy is more probable if, as

suggested by some physiologists, Mr. Busk and others, there be an

active principle in it, closely allied to the ptyaline of saliva.
The virus is a transparent, slightly viscid fluid, faintly acid in

Of American elapidie, Elaps corallinus and lemniscatus, or of the AmericanCrotalidae, the Crotalus (rattlesnake), Lachesis mutus; Craspedocephaltis (WestIndian), and of African Blapidae, Naja haje, Naja haemachates; of Viperidw,Cerastes, and four or five others are all very dangerous.
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reaction, of varying specific gravity', 1.058 being- the average
(according to Wall) of a mixture of virus taken from several cobras.
It is of a bitter taste in the Cobra, but not bitter in Daboia. It is of a
faintly straw-coloured hue in Cobra; in the Ophiophagus of -a
golden yellow. When dried it loses from 50 to 75 per cent. of water
(WTall) and forms a semi-crystalline substance like gum-arabic. It
is secreted in considerable quantities, and, if a fresh and vigorous
cobra be made to bite through a leaf stretched across a spoon or
shell, several drops can be thus obtained. Examined under the
microscope it is structureless, but a few cell-forms and mictococci
may be detected. The mucus of the mouth may be the origin of
these organisms, and it is probable that there is nothing character-
istic in them, for the most active venom is free from them (Wall).
The poison is exhausted when the snake has bitten frequently, and
it is then comparatively harmless; but it rapidly becomes danger-
ous again.

"Iif the virus be kept in the liquid state it first becomes neutral,
then alkaline, and a few feathery cubic, crystals form; if preserved
in a loosely corked test-tube, it will become cloudy, smell offensively,
and swarm with bacteria, but still it is poisonous.

,'The alkalinity now lessens, and the reaction becomes again
acid; the fluid then coagulates into a firm whitish opaque substance,
somewhat like the coagulated white of an egg, but of a lemon-
colour.

*If a small quantity of fluid is left uncoagulated, it is poisonous,
ancl the washings of the coagulum are also poisonous" (Wall).

Heating cobra-poison to boiling point (Wall says) does not destroy
its physiological action, though less local inflammation is caused by
it so treated.

Snake-poison has been examined by chemists, but a complete or
ethaustive analysis has not yet been given.
Fontana in 1781, and Prince Lucien Bonaparte in 1843, made

an analysis of the virus of the adder (Pelias berus), and- came
to the conclusion that it contained an active priheiple,- to
which he gave the name of Echidnine or Viperine, which he suc-
ceeded in separating. The paper in which he describes the process
was read before the Union degli Scienziate Italiani at Lucca in
1843, and is in our library; so far as I know, but little has been
added since Prince Lucien Bonaparte's investigations;* further analy-
sis will probably confirm or modify his views, and perhaps add to
our information. The Prince laboured under, the disadvantage of
havingf only adder-poison to analyse. With a better spspply of
cobra, daboia, or crotalus virus which might now be obtained, there
are good grounds for hoping that the chemistry of snake-poison will
be exhaustively worked out. This is now being done ;in America by
Drs. Weir Mitchell and J. E. Reichardt, who have published some
results of their work.

In 1873, cobra-poison from Bengal was submitted to Dr. Armstrong,
F.R.S., for analysis, and he obtained the following results:

Crude Poison. .Alcohol Alcohol Albumen for Compari-Precip. Extract, son.

43.04 ~~~(Ralfe)O)arbon, 43.56 ........................ 45.76 43.04 5355 t(3alf
Nitrogen, 40.30 ...................... 14.30 12.4515.715.5
Hydrogen ........................ 6.60 7.07.1 . 7.0
Sulphur ......................... .5 ...... 1.6
Oxygen ................................ . 22.0
Phosphorus ........................0 ... 0.4

This is an incomplete analysis, but it is to hoped that the same
eminent chemist may be disposed to continue the investigation
when supplied with more virus.
The following is an epitome of Weir Mitchell's and Reichardt's in-

vestigations, which relate chiefly to crotaline poison, but -include a
partial analysis of some dried (colubrine) poison from India. They
find that the venom of the crotaline snakes can be subjected to the
action of the temperature of boiling water, without Completely losing
its poisonous powers. The activity of the venom, however, of Crota-
lus adamanteus seems to be destroyed by a temperature'below 176°
Fahr. Alitchell, some years ago, showed that the venom 4f Crotalus
durissus is not destroyed by boiling, and the curious faqtVis nbted!
that the venom of Crotalus adamanteus should thus diffet from the
venom of other snakes.

The symptoms caused by the venom of the differendt snakes With
which they have operated do not, they say, differ radically, save in
degree; but there are symptonms which suggest that futh&er'invsti-
gation may enable them to point out certain,differenceskby' which it
will be possible to discriminate cne form. -of Visoning,from the

other. This is partly in accordance with what has already been ob-
served in India, and xiotably by Dr. Wall.
The investigations, so far, lead them to conclude that the poison

of the cobra is the most active, next that of the copper-head,
then of the moccasin, and lastly, of the rattlesniake; but thelr re-
searches on this head are not yet complete.
They are unable to confirm the statement of Gautier of Paris that

an alkaloid, resembling' a ptomaine, exists in cobra poison. Profes-
sor Wolcott Gibbs, they say, was unable to find an alkaloid in the
poison of Crotalus, but they have satisfied themselves that the venom
contains three distinct proteid bodies, two of which are soluble in
distilled water, one which is not soluble. These bodies have certain
properties and reactions, which are detailed in their monograph on
the subject.

Hitherto, observers have regarded the venom of different snakes
as each representing a single poison; but it appears that, of the
three proteids before mentioned, one is'analogous to peptone, and
is a putrefacient poison; -another is allied to globulin, and is a most
fatal poison, probably attacking the respiratory centres, and destroy-
ing the power of blood to clot, while the third resembles albumen,
and is probably innocuous. The separation of the poisons necessi-
tates a long and elaborate series of researches, the results of which
will be subsequently reported. Mitchell and Reichardt have also
ascertained that the poison of the rattlesnake (Crotalus adamanteus)
copperhead (Trigonocephalus contortrix), and moccasin (Toxicophis
piscivorus), are destroyed by bromine, iodine, hydrobromic acid (33
per cent), sodium hydrate, and potassium permanganate.

It appears that the activity of the venom differs not only in
character and intensity in different genera and species, but also in
the same individual under varying conditions of temperature,
climate, health, and state of vigour or exhaustion at the time. It
is a most virulent poison, and it takes effect when absorbed into
the circulation, either by inocilation, or, as I demonstrated in India
(quite against all former and univers4l belief) when applied to a
mucous or serous membrane, proving that it may neither be 'sucked
from a bite, nor swallowed with impunity.

It acts most rapidly on warm-blooded creatures, sometimes with
very great rapidity, when it enters a vein; it is deadly also to
cold-blooded creatures, and to the lowest form of invertebrate life.
Strange to say, and this, to me, is one of the greatest of its mysteries,
a snake cannot poison itself, or one of its own species, scarcely its
own congeners, and only slightly any other genus Qf venomous
snake, but it kills innocent snakes quiekly. It has been ascertalned
that a vigorous cobra can kill several dogs, or from a dozen to
twenty fowls, before its bite becomes impotent, and then the
immunity is. of brief duration, for the virus is rapidly re-
formed.
In 1868 and 1869, I observed that, whilst the general characters 'of

the effects of snake-poison are alike, yet viperine differs from
colubrine poison. The poison of -Naja kills,without destroying
coagulability of the blood, whilst that of Daboia (viper) produces
complete permanent fluidity (Thtanatophidia, p. 4), and, in connec-
tion with this, " the blood of an animal killed by snale-poison is
itself poisonous, and, if injected into an animal, rapidly produces its
poisonous effects. I have transmitted the venom through a series of
three animals with fatal results."

In 1868, I described the difference of the action of cobra 'and
dahoia venom in the case of two horses bitten by these. snakes
(RltanatoEpidia, p. 79). At pages 72-73, op. oit.,I also pointed out the
peculiar action of daboia-venom in c4using early convulsio'ns. In
.some. the convulsions are more markei and, in others, death,is pre-
ceded by a more decidec, state of lethargy. In the bite 'of the
echis, the local syniptoms are peculiarly severe, so (Tltanatoplsidia,
p. 631) Dr. Wall gives a more complete exposition of the varying
effects, and shows them to be greater than,I supposed,

Snake-poison is a neurotic, and kills by extinguishing in some
way (some molecular change) the source of nerve-energy. It is also
a blood-poison and an irritant; if applied to mucous and serous sur-
faces, it causes inflammation; absorption,' then takes place, and the
symptoms of genezal pojsoning are induced. It causes great local
disturba'ice, as well a§ blood-change; for, if the bitten creature sur-
vve-long enough, the eolar tissue may inflame, suppurate, and
slough' If it enter by,a large vein, life may be destroyed in a few
seconds, Iti was s4pposed the more active poisons acted by shock
through the nervous syste; but the rapidity with which a poison can
be distributed through the circulation would' account for th& ipsit
rapid death from snake-bite. The chief effect is on the respiratory
sappAxatus,.and death occurs- by a4plyxia, but the whole voluntary
muscular system is also affected, and general paralysis .results;
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whilst the long continuation of brdi.ae pulsti6n after apparent
death proves that it is not due to fiiliire of circulations
The action of snake-poison is discussed at full, length; in the Pro-

ceedings of the Royal Society by Dr. Tr-.iL. Brunton and myself (1873-
74-75-78). These researches led us to, co"nclude that the action of
the poison is-1, on the cerebral and spinal centres, especially the
medulla, inducing general paralysis; especially of 'respiration; 2, in
some cases (wvhere the poison has been, conveyed through a large
vein directly to the heart by tetanic arrest of cardiac action, pro-
bably owing to action in the cardino ganglia; 3, by a combination
of these causes; 4, by blood-poisoning. of a secondary character.,,
The phenomena vary according to the hature of the ;snake, and

the individual peculiarities of the creatife injured, The;cbfef differ-
ence being observed in viperine as contrasted; with colarine poison.
The latter is a nerve-poison of grqat deadliness, but ,as, a blood-
poison it is not of much power. Viperine pbison, on thb other
hand, is a more potent blood-poison. Dr.-Wall summarises the'dif-
ference in the action of daboia (viperin:e> 9r cobra (colubrine) poison
as follows. " Cobra-poison, when introduced, slowly into the circila-
tion, produces gradual general paralysis;, btt -at the same Atie
shows a preference for certain nae&erve4centres pkkalysis of .the
tongue, lips, and larynx being vety marked symptoms, and respira-
tion is very quickly extinguishe&after the paralysis shows itself;Death is often attended with convilsions, which are clearly due:tocarbonic acid poisoning. Introduced with a fai amount of rapidity;
these symptoms are rapidly developed, the paralysis being preceded
by gentle stimulation, which cJaises slight muscular twitehings.
Injected in a large quantity into the circulation, the stimulation is
so violent as to cause general convulsiont, of which, however, the
respiratory muscles have the chief share, and which iee immmediately
followed by'paralysis and death.

" Daboia-poison, though not injected directly into the oitculation,
causes the most violent convulsions,-which are in no way necessarily
followed by paralysis and death, but may be for the time coinpletely
recoverecl from. They do not depend on carbonic aoid poisoning.The paralysis that succeeds is general; and lasts a very considerable
time before respiration is extinguished. There is no evidence of the
tongue, lips, and larynx being especially paralysed; they probably
only suffer in the same degree as other parts. Cobra-poison veryquickly destroys the respiratory functions (after sight acceleration,
the respiration becomes slower andtheexciirsus is lessened): Daboia-poison at first quickens the respiration very muchl more than cobra-poison does (and the lessening of the excursus and the slowiig of
the breathing does not occur so soon). The respiiAtion generally in
daboia poisoning has a peculiarly irregular charadte . This function
certainly exists longer under the influence of daboia-poison thain
under that of cobra-poison. The elect of cobra-poison on the pupilis so slight as to be a matter Qf doubt. 'Daboia-poison nearly
always causes wide dilatation in the earlier stages of the poisoning.Salivation is a constant symptom of cobra-poisoning; it is exceed.
ingly rare in daboia-poisoning.

"The effect of cobra-poison on the blood is not very great. Sanious
discharges are rare, albuminuria has not been seen, -and recovery is
striking and complete, when it takes place. In daboia-poisening,
on the other hand, sanious discharges are the rule. Albuminuria
is usual should the victim live any time; and, aftr the nerve-symz
ptoms have passed away, the subject has to go thtougli a period of
blood-poisoning, little, if at all, less.dangerous than the primary
symptoms; we have, in addition, the greater locAl mischief caused
by dabola-poisoning, and the greater power. it has of destroying the
coaglation of the blood.

"The qphysiol6gical properties of daboia-poison undergo greatchange by its being heated to 1000. in: solution,.' losing!.the powerof producing primary convulsions, whereas cobra-pcsono remains
unaltered. Daboia poison kills birds at onee in convulsions,whereas
with cobra-poison, unless the poison hasbeen idirectly injected into
the circulation, death occurs only after paralysis t"Lastly, amphibia recover from an amount of daboia-poison that
would be necessarily fatal in the case of cobra-poison.'"Without unreservedly accepting Dr. WalPs conclusions, I regardthem as an able summary of the action of' different kinds of snake-
poisons, and are confirmatory of the deadlynature of Indian as com-
pared with European snake-poison. - *The local effects of the poison are partial paralysis of thebitten
part, pain, infiltration, swelling, inflammati and 'eclymoround the spot where the poison hab b-een introduced, iand 'someJtimes in other and distant, parts; and, if the animal survive for some
hours, infiltration and incipient debcompositioil of":the tissues and
haemorrhagic discharges. The general symptoms are' depression,

faintness, cold sweats, nausea, tomiting, exhaustion, lethargy, and u.n-
oansceusness.
Dogs-omit, and are profusely salivated. They present an appear.

ance as if the 'hair were "staring."' As the poisoning prQGeeds,
paralysis appears in the limbs, commencing generally in the hindex
parts, with a tendency to creep over the whole body, involving itho
muscles of deglutition, and loss o co-ordinating power of muscles
of locomotion.

Albuminuria, hpemorrhagic discharges (especially in viperianc
poisoning), relaxation of sphincters, exhaustion, lethargy, and con-
vulsions, precede death.

In fowls, the appearance is that of great drowsiness. The blead
falls forwards, rests on. the point of the beak, and gradnally the
fowl, no longer able to support itself, 'rolls over on its side. -There
are frequent startings, as if of sudden awaking from the drowsy
state, then convulsionsnA. death.
In cases where the quantity of poison injected is large, and, it is

at' the'simetime very active(as in cobra), and the bitten animal ¢r1all
and weak, or if it havei entered a vein; death is almost instan-
taneous, as from shock. In siuch a' case, the cardiac ganglia .are
probably paralysed'; at all events, the heart suddenly ceasep
to beat.
The effects of snake-poison on man are much of the same. charac-

ter, and may be stiudied in the 'details of sixty-live cases recorded in
the Tlianatophidia; ;whichalsogivean idea of the duration of life. Dr.
Wall has summarised these cases as follows. "The average length of
time of the 65 bases is 15.17 hours, but the average is raised, iby
the exceptionally long duration ofaa few cases of viperine poison,
ing,' so that a better estimate of -the.probable -duration of time' will
be obtained by di'viding the period in. spaces of one hour each,.and
determining what percentage of deaths occur in each.

. Percentage. Percentage.
One h6ur and under ... 10.76 Between 7. and 8 hours ... 4.61
Between 1 and 2 hours ... 12.3 ,, 8 ,, 9 3.07

2, , 3 , , 13.84 ,,9,, 10 , 7.69
3 ,4.4. 7.61- ' ' ,, 10 ,, 12 4.61'
4,,5. 1.54 ,, 12 .,24 9.36
5,, 3 ,,' 1.54" Over24hours .0.00
6,, 7 3.07

"The most fatalj periods appear to be between two and three
hours, and more than twOnty-five per cent. of the total deaths tak.?
place between one and.three hours after the infliction of the
bite."

It appears, Also, from the aboVe report, in which the exact Apot
in 54 oases is described, that 94.54 per cent are wou-nded in the
extremities.

-Pecentage Percentage
Place of Bite. of Cases. Place of Bite. of Cases.

Fingers and wrist... 3148 Leg. ... ... ... ... ...37q
Fore, arm . 1.85 hgh18PElbow. .... ... ... ... 5.856 $ Mg

... ......... . . .18-Elbow . 5.56 Breast . 1.8,5
Shoulde . .. ... ... 85...185
Feet, toes, ankle ... ... 48.15 Perinaum ... ... ... 1.85

This is a matter of some interest, as, the hope of success lies in
preventing access to the circnlation, and in the facility of removing
the part injured, and with it the iioculated venom.,
The greater proportion of deaths recorded, result from the direct

effects of the poison; chronio cases in which death or recovery re;
sulted after protracted periods, are less frequently,referred to.

Snake-poisoning in this country' is of. the viperine character, and,
though happily the activity of our viper is feeble compared with that
of the tropical Viperide, and, except inu the case of very weak or
young creatglres, its immedibate effeto as a nerve-poison are feeble,
yet the effects on the blood and locaLly oa, tlie tissues may be pro-
ductive of severe and even dangerous symptoms.
The result of my experience,is thatsso far, no physiological anti-

slote to siake-virus;is known, and that when the full effect on the
respiratory centres is produced, redWes wae of little, if any, avail;
albeit, wvheu the poison has entered in smailer quantities, treatment
may he.of service on general principles.
Viewing the apparent analogy between curara and snake-poisen-

ing, death in,both being caused by paralysis of the respiratory
apparatus, Dr. L. Brunton and I hoped that, by keeping up artificial
rdspiration and supporting the body-temperaiture, we might keep an
atimal poisoned by snake-virts alive until elimination had taken
place, !and the resuilt, of some experiments justified the anticipation
to some eXtent, for animals Were tkept alive for many hours, but
succumbed-at length when;the artificial respiration was withdrawn.
Mr. V. Rie&iards, who repeated our experiments in India, succeeded
ini thus 'keeping an anial alive. for dys, though it, too, suocumbed
finally. In.the case of {curara,, artificial respiration is completely
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smccessful, thoughinot so in snake-poisoning. - This seems to, sh-*
that the damage done by the snake-poison is of a more serious and
permanent nature than that by curara, as indeed I am inclined to
believe. I do not say that a physiological antidote is impos-
sible; all I assert, is that it has not yet been found. I would en-
courage efforts to devise methods of treating snake-poisoning in
whatever degree it presents itself, for some means of neutralising
the poison, or of restoring the damaged nervous system and blood,
may still be found. At any rate, it is with snake-virus as with other
deadly poisons; there must be a quantity, however small, which,
though dangerous, is not of necessity fatal; and in such cases we may
influer.c, the result by treatment, and save life in some. But, after
long and repeated observation in India, and subsequently- in Eng-
land, I am forced to the conclusion that all the remedies hitherto
regarded as antidotes are absolutely without any specific effect on
the condition produced by the poison, and that such aid as we can
give must depend on preventive and local treatment.

I will now briefly describe the measures to be adopted in the
treatment of snake-poisoning, and especially refer to the perman-
ganate of potash as a remedy, and shall read a letter from Dr. M.
Lacerda of Rio de Janeiro, written by that distinguished physician
as a commentary on the discussion which took place here last April
on Dr. Badalonis's paper.
The first and most important indication is to prevent the

poison from entering into the circulation; tothis all else is subsidiary.
The rapidity with which this takes place depends a good deal on the
part of the body bitten, and on its vascularity. When the poison
,enters a vein, if the bite be inflicted by a vigorous snake, the
result is generally rapidly fatal. Experiments on animals show that
bites inflicted on parts, even where large veins are not implicated,
produced their effects so rapidly, that only immediate severance of
the part, or complete constriction, prevented absorption.

It is necessary, therefore, as quickly as possible after a bite has
been inflicted, to apply a ligature above, and so tighten it as to
completely arrest the circulation. As it happ'ens in 94 per cent. of
cases that the bite is inflicted on an extremity, this may frequentlybe accomplisbed; but, in parts where no ligature or elastic bandage
or cord can be applied, proceed at once to excise the bitten part;this, indeed, should be done in all cases, ligature or not; then
make an incision through the bite, and reflect the skin; expose the
tissue wherever that is altered in colour, dissect it out, and be
careful to remove every part of it; then apply cautery or some
escharotic, or the permanganate solution, taking care that it reaches
as much as possible in every direction where the poison may have
infiltrated (Wall). After this is done, the ligature may be relaxed; for,
if the virus be destroyed, the danger of its entering the circulation is
past. Should it have already entered, as is only too probable, all
that can be done is to give stimulants, keep the patient warm, at
rest, and, when the respiration begins to fail, use artificial respira-tion, and endeavour to keep him alive till the poison be eliminated.

In 1869, I gave instructions for the treatment of snake-bite, and,
excepting that I would substitute Esmarch's bandage for the liga-ture, as recommended by Dr. Wall, and that five per cent. solution
of permanganate of potash should be applied to the wound when the
venom has been carefully dissected out, or injected when it has not
been cut out, I have nothing to alter in these suggestions.Suction, being unlikely to be of much'avail, is practically useless
to the patient, and dangerous to the operator, and it should neither
be encouraged nor relied on. Insist on the importance of quiet andperfect rest; the temperature should be kept up; the'respiration,if it begin to fail, supported by artificial methods. Where the poi-
son has happily been limited to the seat of inoculation, and in
cases where no great quantity of virus has been absorbed, we mayhope to do good; but, where the poison has entered the circulation
in larger quantities, and the physiological symptoms are developed,the prognosis is exceedingly unsatisfactory.As soon as possible after a person Is bitten by a snake, apply a
ligature made of a piece of cord, or elastic bandage, round the limb
or part, at about two or three inches above the bite. Introduce a
piece of stick or other lever between the cord and the part, and, bytwisting, tighten the ligature to the utmost. After the ligature has
been applied, cut the punctures, to the depth of a quarter of an inch,with a penknife, or other similar cutting instrument; let the woundsbleed freely; or, better still, excise the punctured part and all theinfiltrated areolar tissue subjacent to it. Apply either a hot iron or
a live coal to the bottom of these'wounds as quickly as posasble, or
inject into the subcutaneous cel:lular tissue a solution of perman-
ganate of potash, five per cent., or some carbolic or nitric acid. Ifthe bite be where a ligature ca'nnot be applied, with a sharp pen-

knife, cut out the bitten part and all the infiltrated cellular tissue
to the depth of -a quarter or half of an inch; then apply the hot
coal or hot iron to the very bottom of the wounds, or, better, the
permanganate of potash. Give fifteen drops of liquor ammonite
diluted with an ounce of water immediately, and repeat it every
quarter of an hour for three or four doses, or longer if symptoms of
poisoning; appear; or give hot brandy, or rum, or whisky, or spirits
with equal parts of water, about an ounce of each (for an adult),
at the same intervals.

If symptoms of poisoning set in and increase, if the patient be-
come faint or depressed, unconscious, nauseated, or sick, and respi-
ration begin to fail, with symptoms of paralysis of tonoue and
fauces, apply mustard poultices, or liquor ammonim on a clotb, over
the stomach and heart; continue the stimulants and keep the patient
warm, but do not shut him up in a hot stifling room, or a small
native hut; rather leave him in the fresh air than do this.

Chronic, i.e.,milder cases must be treated on the same general prin-
ciples. Do not make the patient walk about if depressed; rouse him
with stimulants, mustard poultices, or ammonia, but let him rest.

If the person be brought, as he or she probably will be, some
time after the bite has been inflicted, and symptoms of poisoning
be present, the same measures are to be resorted to. They are then
less likely to be successful,- but nothing else can be done.
In many cases the prostration is due to fear; the bite may have

been that of a harmless or exEhausted snake, and such patients will
rapidly recover if so treated and encouraged. If they be poisoned,
but, as frequently is the case, not fatally, these measures are the
most expedient.
A plain summary or translation of these suggestions might be

hung up in public places. The people should be warned against in-
cantations, popular antidotes, and loss of time in seeking for aid.
Every police-inspector of whatever grade might be taught the ap-
plication of the simple measures I have described, and should be
enjoined to make them known as widely as possible among the
police and the people.
There can be little doubt that recoverids from Indian snake-poison-

ingoccurchiefly in cases where the snake has been exhausted or harm-
less, or has bitten imperfectly, and in a few cases where prompt inter-
ference has prevented the entry of the poison into the circulation.
Let me now make some remarks -on the remedial value of -per-

manganate of potash. During my investigation of the value of
remedies for snake-poisoning, permanganate of potash was not
omitted, and I made the following experiments.
June 12th, 1869. 1. A fowl was bitten by a cobra in the thigh

at 3 P.M; at 3.1 fifteen drops of solution of permanganate of potash
were injected into the spot; dead in seven minutes, 3.35. '2. Forty
drops of solution of -permanganate of potash were injected into the
external jugular of a dog. This produced no apparent effect on the
animal. At 3.48, it was bitten by a cobra (which had bitten before
and was not fresh) in the thigh; the fang-punctures were at once
washed with the strong solution of permanganate, which was well
rubbed in; 3.52, sixty more drops were injected into the vein; 3.54,
two drachms were injected into the bowel, all the symptoms of
cobra-poisoning advancing rapidly; 4.12, forty more drops were in-
jected into the jugular vein; 4.25, the animal died, thirty-seven
minutes after the bite.
In 1878, Dr. Brunton and I made the following experiments,

which confirm the power of the permanganate to neutralise the
poison before it has- entered the circulation, but show its ineffi
ciency when it follows it.

Experiment 1.-Five milligrammes of poison were dissolved in one
cubic centixbtre of water, and mixed with one cubic centimetre of
liquor potassea permanganatis of the P.B., and injected under the
skin of a guinea-pig. No symptoms were produced, and the animal
remained quite unaffected.

LExperiment -2.-Two rabbits of the same litter, each weighing
exactly 2 lbs., were tAken. Five centigrammes of cobra-poison were
dissolved in one cubic centimetre of liquor potassa permanganatis
(P.B.), and allowed to stand for about eight minutes. The mixture
was then injected under the skin of the flank of one rabbit. No
symptoms whatever were produced, and the animal, though kept
under observation for some weeks, remained quite unaffected by the
poison. Five milligrammes of cobra-poison, dissolved in two cubic
centimetres of water, were injected into the other rabbit at the same
time. During the injection a little of the poiso-n was lost, so that
the animal did not receive the full dose, yet it died in thirty
minutes.

Epceriment 3.-April 4th, 1878. Guinea-pig, weighing lilbs.;
injected fourcentigrammes of cobra-poisonintothe leg. 4.1 P.M.,liga-
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ture applied immediately;j,,permanganate of potash applied imne-
diately. .4.5 P*M., twitching; 4.10 P.m., dying;' 4.13 P.M.,' convulsio'n;
4.14P.M, death.

Eampes-iment 4.-April 4th, 1878. Guinea-'pig, weigh'ing 1 lb
3.45' 20 P.M. Injectedi grain'(= 4 centigrammes) of,,cobra-poison,
under'the skin of the leg. A ligature was appliedround the leg in one
minute, and in five minutep permanganate 'of potash was rubbed
into an incision made over the site of injection. 3.52-P.M.,,ligature
cut; 3.53, twitching violentl,y, leg paralysed; 3.57 P.M., dying; 3.58
P.m., dead--less than thirteen minutes.

Dr. Wall, who has carefully investigated the subject, makes the
following pertinent remarks (Indian $nake-Poisons, p. 129): " As
it was found that potassium permanganate does destroy the poison,
steps were taken to see if it would be of any practical iise in the
treatment of animals suffering from snake-bite. It was found, by
texperiment, that a considerable quantity of potassium permanganate,
dissolved in a weak saline solution, could be injected into the eircu-
lation of an animal without producing any immediate effect (I
found the same with a strong solution). A dog, sufferingtrom eobra-
poisoning, had a cannula placed in its saphena vein; a solution of
pota,sh was injected,, but, though a large quantity was cautiously
and gradually introduced into the eirculation, and though at the
same time life was prolonged by artificial' respiration, in no waywas
the least benefit to be' percelved from the remedy. The reason is
obvious. It is quite true that potassium permaiganate destroys the
active agent of cobra-poison by oxidising it; but, when introdueed
into the blood, it. of courise commenees oxidising indifferently all
the organic matter with which it comes into contact; but it has no
power of selecting one organic substance for oxidation rather than
another. The oxidising power of the permanganate is,' therefore,
exerted on the constituents of the blood generally, instead'of being
reserved for the cobra-poison in it alone; so, if cobra-poison be dis-
solved in an organic solution, and the permanganate be added before
injection, the poison suffers little, if any, diminution in'strength, for
oxidation has .taken place chiefly at the exipense of the other organic
matter. Thus, it wvould be necessary to destroy all the constituents
of the blood by oxidation before all the poison in it could be de.-
stroyed too. If a substance should belfound having the power of
oxidation, with a special affinity of exercising it on snake-poison, the
problem of the treatment of snake-bite would be solved,. but potas-
sium permanganate has not the special power.".

It has been pointed out that there are other substances which
greatly diminish or destroy the action' of snake-poison when mixed
with it out of the body. Of all such agents, permanganate of
potash is probably the best'; still it seems to be of little value in
practice.
Wall furtlher remarks: "It may be asked why, if metallic salts,

tannic acid, hydrate of potash, and permanganate of potash, destroy
snake-poison, should not these substances be used in preference to
exicision. The reply is obvious. If we could know the exact posi-
tion of the poison, and if there were only one deposit, we might
probably succeed in destroying it by injection. But to remove the
poison deposited by the bite of a snake requires a most intelligent
observation, guided by eye, sight, and judgment, but an injection of
a chemical agent must be, to a great extent, made by guess-work,
and the solution, instead of following the poison, takes the line
of least resistance in the tissues, often leading it far from the
poison."

In a pamphlet (Experiments on Permanganate of Potash and its
Use in Snake-poisoning) dated 1882, Richards says: "A solution of
5 per cent. of permanganate of potash is able to neutralise the
poison;" and recommends that this should be injected into the
bitten part after a ligature has been applied; it is less likely to
cause sloughing of the. tissues than any other agent which could
neutralise the venom.' In a letter, dated July 22nd,..1882, he
says: "It is, in my experience, tha best local application we possess.
It is not a physiological antidote, but is a chemical one, and is
utterly powerless to effect any,influence on the lethal action of
-snake-poisoning." (He means the constitutional action.) He is of
opinion "that, whenever opportunity offers, the injection of per-
manganate of potash should be resorted to, assuming that a ligature
has been efficiently applied (where it can be applied at all) within
five minutes from the bite. In the average run of cases, the per-
manganate will certainly destroy the poison lying beiyond the liga-
tured part," if it come into contact with it; but, as Wall po'inted oit,
the difficulty of insuring its contact with the poisQn is so great as
to render it practically unreliable. I agree -with Richards that, so
far as it goes, it is a good local application, and as such it ought to
be used, or, in its absence, tannic acid or liquor potasste might be

resorted to with the same object;..but as a constitutional remedy,
as a physlological antidote, it is powerless, 'like all others that
have been'tried andhave failed 'to dogood. Dr. Lacerda himself,
although he attributes. the ldgthest value to it as a chemical antidote
both as apowerful oxidising agent and by the action of the'potash,
says: " as to the idea of finding. a physiological antidote for snake-
poisoning, I entirely agree with you that is a Utopia."

Dr. Lacerda's letter is, most interesting and instructive. He
says that he'has been led.to write to me by reading the report of a
discussion at this Society on April 16th, 1883. With some pre-
liminary observations, he continues: "I beg leave to protest against
an opinion attributed to me by some of your colleagues, but which I
have never sustained. I refer to the opinion that attributes. to bac-
teria the effects of the poison. I have weighty reasons for consider-
ing such an hypothesis as entirely false. I recognised, indeed, by
means of repeated and careful observations that the venom contains
micrococci in great numbers, and I made a communication on this
subject three years ago to the Academy of Sciences of Paris.
These cowpuseles, however, exist in the venom in an accidental
manner, as also in the human saliva, and play no important part in
the effects of the poison. This last acts as a chemical agent pro-
ducing a rapid alteration in the molecular composition of the albu-
men which enters into the formation of almost all animal tissues.
On the blood, given certain conditions, its effects are very rapid,
almost instantaneous; the same happens with the nervoous and
other elements, whose functions are disturbed immediately that-the
venom comes into contact with them. Now, such immediate action
can never be attributed to bacteria. You see, therefore, that this
unsustainable theory cannot be invoked in endeavouring to explain
the neutralising effects of permanganate of potash.
"Having made this protest, I will proceed to indicate the points

on which I cannot agree with certain of yout colleagues and with
yourself, in regard to certain questi,ons relative to snake-poisons. In
the first place, I do not consider it exact to say that this venom, in-
oculated in the tissues of an animal, invades rapidly the organism.
On the contrary, numerous experiments made during thtee 'years
have proved to me that the venom is slowly absorbed by fractions,
acting first locally on the tissues in which it has been inoculated,
the elements of which imbibe the venom little by little and fix it.
This destructive local action is at times, of itself alone, sufflcient to
produce, a short time after the inoculation has been effected,
general disorders of a reflex character, which are not unfrequently
confounded with the disorders due to the generalisation of the venom,
which require a greater time for their manifestation.

"fIn those cases in which the effects of a generalisation of the
venom were produced within a short time after the inoculation,
some vessel had been opened by the inoculating instrument, giving
the venom free entrance into the circulation.

"Another point in regard to which I cannot agree with some of
your colleagues is, that there are species of snakes whose venom ac-
tuates principally upon the blood, while others act specially upon
the nervous centres.1 For the Brazilian species, at least, I can
affirm that this opinion is erroneous, and it does not appear to me
probable that the species inhabiting India furnish an exception to
the rule of unity of adtion of the venom, that I have verified for
Brazil. With the venom from a single species, I may even say, of a
single individual, at animal may be made to succumb by causing
profound perturbations in the central nervous system, without appa-
rent alteration in the blood; or vice versa, with slightly pronounced
disorders of the nerve-centres and profound alteration of the blood.
Everything depends on the conditions in which the experiment is
made.

"Passing now to the essential point of the discussion that took
place in the Medical Society, I will give in a few words how I under-
stand and how I-judge that the successful eflect of permanganate
of potash should be comprehended. You yourself, by experiments
made in 1869, recognised that permanganate of potash, mixed with
the venom, took from it its noxious properties. Certain conditions
of the experiments led you, however, to deny the efficacy of this
chemical agent in the cases in which the venom had been inocu-
lated in the tissues. As you know, however, I have demonstrated
by numerous experiments and innumerable clinical facts that the
neutralisation takes place even in the midst of the tissues, which
makes this substance a chemical antidote of great value.

"The permanganate of potash acts upon the venom, destroying it
'Dr. Laceda has probably operated only with crotaline snakes, and if so, has

sot had the opportunity of witnessing the difference of action exertedby
Colubrinerpoison, In my experience, recurrin experiments show that direct
eneral dontamination follows even where no large rein has been penetrated.
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"ways fir4 &s 'a' poferM oidis1- agjiff^en0 d tlie
Ipotals that 'forAs tie NA$ 'of the Jt- 'Wet ra haJcant

e is paus,4'throu'h coOmet s9'itiof o lke m ;this
loses ,ntirevy its noxkio,& Proip'rij This isp@lien whieh' i ha'e
Tepqatpd many times,.has given me a1tr&y" the4An tsilt.' Let us
suppose now that awi,individual is hi~t4il. If ijions are made in
the place of the bite frqm five 6'te mi thh,iYculation
of tI3eo venom, this is' proniptly neutraligb il situaU i th indi-
-vduaI runs no f_her Aanger. A great' 'nun,ber oji fhdts like this
b,~ye been obsetve4 in Bra4I., Tf aid;-Yegeven l1e hours after the
§y,fe;,i when the t'u,,meifaction! of tfie wouledI part is ,vepvroounced
t,t 1 epeiomen&that',wdkate'th,' VrAn6e 'c5f' the vIxfom into
0tcircuiation have a'lr,eady declared tiertietjves, i"lonepups, r;
peakied in variovis parts of' the wo1un$, m mber, stafting from the
CLp:ds mad9 by the 'angs of the 'epti1e tll give ve good

'riWsg 63 'Nor is it difficult to expWh'th' go,d"re sits-'h h case.
T,6 ve4nom, as I have said, apt fist 1a, and only e'hters the
gqperjal circul't4pn. after the ;lapse,oa ao extaln time, atid by por-
o. Thk pemmangaiate of "po hi,.MP,eting ii the tis4ues with

tb!e venomn, which is little by li1l#e1 dif'sng itse, heutra1lis it in
the varlouls points where it has' beqU diffused, and th'us stops- the.
sourQe of,sup,I0, The entrance of new atd, uccs§ive ,ortions of
t! vex0>,ioip to .the genvralclrvju4Iatfon. eihtthl s imp6ded, tlZeloaii2w taies charge of the 9li-pinatkin of what has 41ready' been.
introduced', and whiL was insuicientt ihe
ti 4ndividiul, ' ..s t m

;"4Ve will know suppose cas greater grvty, in which a vein
0wrA'ounqd, and thete is .atapd penetraion pof a' Iatge quantity o6venom lnto the ciulltion. *ei here, an imljeotiqn of.- solut;npf.oFe-lundiredtl, of pexroantgan4tQ of potash may be' prackdid in
h,e'Yein, shlpce Iwe JLave reconi3ed that 46 bad effects are-r-duced

,*n '4;s~bXr A,dose of fro 'tAi &U tfre oMbie centimetres. Iiti this~case, tlhe good results are ',p l'bnati in, view of' the rapid 1Iin,
B¢* of the venom in tle organu;s Vbut nthn, if jermaniganate of
'Pot&th does no good, :io' otlir 'substance could be useful.' -These
ca,es, f&rtuia?tely uncobnoni are;eyond ',ll help.
,.&s to the idea of finding a ptjsaogical antidote for snake-

poisoin, I entirely agree with 76 that itisa' tTtopia."
,4t&6areful consideration, fully aQyd;itiing that in. ,perm?anganate4;etasl; we have an agerit which can phemically neutralisesnake6

(as indeed was shown by'Dr, Brunton and myself i 1878), I
pw#t, see that more hnas been done than to draw- attention to a local

remedy already well known as a che.pidcal antidote, the value -o which
4epends on its efficient a'pplication t6 the 9ontaminated p (.wiich
P;TVWall has pointed out is too un-cerrtan. to be reliable). We arestill'tlhn as far off an antidote aa ever;, and the remarks 'made by
me 1n I868 are as applicable now as tiuqy were then; they were as
foA.ws.
; 7,o conceive of an antidote, as that 'term is usually understood

'we must imagine a substance so subtle as to follow, overtake, and
utralise the venom in the blood,,ar;d, that sliall have the power of

,pugteracting or neutralising th;epoisoMious and deadly influence ib
Jiaspexerted on the vital fore ,' S.uch a substance has still to he
fond, nor does our prqsent ex:perIe.ce 'of drugs give hopeful antiP
4pations that we hall.fiz4ita Bu;t ,re ttheat where-the poi5on-ow;effects are prouced in . iiinQr degree, or where' the secondary
eqpsequences .Are to be dealt with, we may do much to aid the

-qa1 powers in bringing about, recovery."
-Rn conclusion-, fully 4Qkxlowledging the valve of recent researches

1 would express a hope that the subject may reGeiye further vigQ-
ous investigation, and that efforts may be prosecuted especiplly in!the direction of search-for some Pethod of increasing eliminati6ni

othe'poison, of ascertaining;the exact pature o' the lesion of the
nervous system, and -blood, and how far they are re4iovable * that, as
o; local measures, vtlth the view of preventingI entry -of the virus

Jinjo the cirti'ton, and of neutral1ising it in. ,iaprovements om
presentmethods inaybe,sought for.' As to a4vance in. the investi-;
gation ,f the,physiological aspects of the. qIie,tion,,Puoh may still
be, done, as also in respect o4'the chemistry ana nc.roscopical
character of thle virus it'seIf, a,nd the blood and tissne- of the poisoned,
*ut.these inquiries, of. such ,iportance to the human rac* cas I
'fear, make but little progress wllst the prese- restriction on al
physiological 're,search continpes.to be rantned.,

A. review of the subject of snaIe-poisoBing would be quite infompete without acknowledgement _of the valuable labouirs ofsolf
fndian observers as Dr. Short, Dr. Nicholson, DL,, 'StraUig;,. Drs4Ste*brt, Ewart, Richards, atd Wall-who thave added mdterialy'to
our knowledge, alsu Dr. falfor.d, in AUstralia, Dt. IAcerda, in Rio
Janeiro, Dr. Lauder Brunton, F.R.S., in London, and Drs. Weii

1ettUhelt'in#- We¢iL tj 4vhO are t;wi ligier the MostiVoftant
'ad ne "ed&ed] in stigtloSi the chemistry. of the' ipion
and the, on,dition of the b,lood an tissws of the pooned;''
I.am indobted tto tb)iector-Meneral of tht Armiy Meical ]ie-pautrnebnt for'thE f6li6*ing tInerestiing -ase, bwi11alpe r ili'the

ne$t, ,Artn.?' M{fccit Doki'triisent' 1ipOut.- '' .-
Colonel , W:hile serviig in Zdluland, near the lower TugelariWer, 'a's bitt't, in' the lfg'just below the knee, anid, hftei the

iapse f' N ftew' seconds, hebeotnJ sensibid 'bf' eixtemne' shock, and at
once felt certain that, a snake had W'iten him. He rode back to
camnp, a Wlien fir8t Seen, ten uinutes after the' infliction of the
injuty VA1si dthe'foilpw'fim condtion. There was pain, ecchymosis,Sw2fl1n - -paT"sis -of the bitten part. He was so ex-bhusteS`that 'ihad nearly fAllen o`T liL-hdkne' The forehead and
hands were 'bathed in lold perspration the extremities -were cold
sand pale, there was great neivoug depressio,'ilth sense of impend-
,'ng u4th ,r r.espirationn Was huifrried. Quickl' -fdllowing this, bilious
4lomiting set in, Vith loK of co-orditatiig 'plcvser; nur*tbntss of
-extren~itis ,and lips aih draggipg sen'sation of thdeface'; intense
pain neckt, tru'blcoisoe ebugh, with thidk yiscid expectoratl6n.'Th- pu`§e6 was, fro 'tiq first,'weak and' rapid, rising fomi 1:20 to
18O:, m1estiossness amichd'Iiety beca#ue ve5 distressixig. Vomiting
ce a ed' 'd 0 ',bht o a ft6w s 'tift graver spitoms de-
ve'r6ied' itiini ap d8y Nilec ! 'te4 drooped, the speedir be-
came' t$ic1 d taOal e was pily.siS of the tengue and ioftpaJae, Wit.h dypphagiA. tere were ls6' clonfic cotvulsions of the
uppr'xtrehmitieg of -the .rii6lea 'o itieTcest; the breathing Was
stert*r6us, with' low muttering. At '12.45, he spoke fot the last
time, and' then 'lapsed Into'- smi-cdnatdi 'condition, and died at
2.i4 'teti hours ifter the-bite
,tiigt cqmp'rd!sio '-Was miade -above the seat of injury, between

,the bite and the heart; voundelarged, and -an attempt made to
'removej Tlthe i16o'd anid poison from it. Nittate'of slver and am-
monia'we-e -pptied freely to the' -mfeace of the wouiind. Ammonia
and diffusibile stimul4hts Were a;dmihistered by uiouth. To relieve
the djstre'ssing- vQmitig, .sjhapisms were applied to- region' of
stomach, and bhandy, with soda-water, given, the restlessness 'was
combated wvith hypodermic injections! of morphia (half a grain for
a dose);-the morphia gave grea?t,elief, which, however, was onlytransitory. HFot water-bottles wvere applied b th'e feet, and stimu-
dlanta were given with an uYsparin'hand, but were not always re-
tained. Amanmonia was also injected subcntaneously.

Post mo,rteniexa_ nation' made' nini hours after death. Bodywell nourished. Cadaveric rigidity well nmarked. -ypostatic con-
gestion. Great discoloration of scrotum and finger-nails. Situation
of bite on left leg at upper and inner side of calf, about three inches
below internal condyle of femur, and i'mmediately over internal
saphena vein. Appearance that of a small pih-puncture; lower part
of leg rather swollen. On removing 'the skin from the region of the
wound, there was found great 'ero-sanguineous extravasation into
the sur xinding tissues, and the muscles were soft and infiltrated
with blood; the internal saphena vein ms punctured. The venous
system on the -leff side much 'dongested. The glands in left groin,
in long axis of r~b, enorinouslyephrge` d and congested. Glands in
right rrin normal; perioardlum norinal. Heart, right cavities of,
f£ull, of..f4 bI6od, left cavities empty; valves healthy; 'io clots.
Lungs normal. liver congested, and slightly -enlarged. Gall-
bladder. fully distended. Spleen somewhat enlarged, otherwiisc
normal. Stomach slightfly odigested, rugam well marked; contents,'a smaIl quantity of glai'ry mucus-. Xidneys normal. Omentum con-
tained much a,dipose tissue. Intestinef n6rnlal. Bladder normal,co64tafined a smallq.a1tit of urline. lBrain somewhat congested
oth'er*ise' normal. blood.Afluid gtate.
The snike w*hich inflcted' the fati:wound-was -not seen; in all

probahiliy, Colonel M. trod t'deone asleep, which then strucLk at
him. The systemic shock was at once apparent alter receipt 'of the
injury, whico is a$counted for by the puncture -of the internal
sahena 'vei,,and the introduction of the 'poison direct into the
.general circul'ti6n. The clothing traversed by the fang of the snake
was, first, 'coth garter; second, khAkee riding-breeches; third,drawers of light material. From the high situation of the punc-
ture, the opinion of competent' judges -was that the snake which
inflicted the woun. was a-.black., ackbaa ' one of the large African
viper species not id&iti4ed.

e bekes e A,iiltedAt the 'ineetliu'g were- Cobra, Russeil's vper, Echis
carinaa, Rngarns ceriiusi, BunXarus,faelat*sj Callrphis, 'Vipera rhinoeeros(rlver.fae, PelagbdrU&s (addgr.pkimehe 'mutusa(buslisnaster); witk.dissec-tion of their pIQoan1Apaatq; xr isaof k, rmodels of poison-fang,, anddrawings of crania ana poison apparatus.

.% I 1., i -, 'k Lf&i 2- MA.p


