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THE THANATOPHIDIA OF INDIA. 13

thin layer of muscle. The—prespheno—pberrrerd—extends
forwards to the pre.sphencid and-iesttacted o thepteryroid
and-gcto-pterggoid wheve theywnite—Fmpmsiting forward the
pteWWMmagh
the eww. 5 to make the polsth fang
ET0 gt

The pre-spheno-palatine takes its origin from the side of the

fore-part of the pre-sphenoid, and passes outwards to its inser-

= tion along the inner surface of the palatine. From the side of the
pre-sphenoid the pre-spheno-vomerine muscle arises ; it sends a
glender tendon to the vomer, the action of which is to depress
and retract the pre-maxillary, restoring it to its natural position
after it, with other bones which have been displaced in swal-
lowing the prey.

Buch are the muscular arrangements by which the mouth is
opened vertically, and laterally; the poison gland eompressed |
and the venom injected through the poison fang, which, by
simultaneous combined action of muscle and bone, has become .
erect, and is fixed in that position during the infliction of the '
deadly blow by which the fangs are inbedded in the flesh of
the snake’s prey.

A few words now on the poison gland, and its ducts,

I;--,.L

Diagram of part gf the poizon gland of a poisonous snake,

T Fang.

4 . Gland.
w
j . Mucous capsule of fanga. |
~ . Ieserve fangs, l

The poison glands are situated behind the eye, and in front
of the tympanic bones. They are oval bodies about the size
of an almond in the cobra; the secreting structure consists
of a series of elongated lobes diverging from the principal
duct. The lobes are sub-divided into lobules, which are sub-

(" divided into cwea. These, having secreted the poison, convey

Ve pus dphsscs fbmpind ancies fra & fuciflececrd
RN TR ) 4‘%:/@1775:;-;4
AL A VY B~ — A Cnfoseliay o
raw o 4 ﬂm' 54 ! |
ﬂ%&%ﬁmé’:émé A7t e




Y
Tl
s
ﬂ%—fé

14 THE THANATOPHIDIA OF HEDI.L

it throngh the poison duct to the base of the poison fungs in the
eapsule of mucous membrane surrounding them. These glands
are of dilferent form and size in different families of snakes, but
they are all modifications of the structure I have described.
The gland is encased in a capsule, and is partially covered
by fibres of muscle (the masseter), whose action in closing
the jaw at the same time compresses the gland, and squeezes
the poison through the duct into the perforated tooth. The
eecretion of the gland vuries much in color and viscosity in
different snakes, but its general appearance is that of a elear,
lightly viscid fluid, soluble in water, and slightly acid in rene-
tion. It manifests its deadly effects most powerfully when in-
oculated into the blood when the snake is fresh and vigorous
in the warm weather, and when it has not bitten for some time.
It seems to act through the cireulation, paralysing the nerve
centres, and thus destroying the vital force. But there is no
dounbt, I believe, that, notwithatanding all that has been zaid to
the contrary, it is capable of absorption through the muecous
membranes with which it is brought into contact, though with
much less dangerous effects than when it is introduced into the
blood. In certain experiments in which the cobra poison was
placed on the conjunctiva of dogs, the symptoms of poisoning
were rapidly and strongly, though mot in all cases fatully,
developed. I may have more to say on the subject of snake
poison subsequently, but meanwhile I would remark that there
are certain differences in its action as derived from different
families of snakes.

Thus, the poison of the Naja kills without destroying the
congulability of the blood; whilst that of the Viper—the
Daboia—produees perfect and pummmut fluidity. ¥

The poison may be diluted with water, or even ammonia
or aleoliol, withont destroying its deadly properties. It may
be kept for months or years, dried betweesn slips of glass, and
sfill retain its virolence. It is capable of absorption through
delicate membranes, and therefore it eanmot safely be appiied
to any mucous surfaces, though, no doubt, its virulence is much

| L...,,M-M diminished in the endosmosis. The Prince of Cumnino, TL.

Buonaparte, gave in 1843 an analysis of the vewom of the
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THE THANATOPHIDIA OF INDIA. 15

Viper (Pelius Berus), and he pointed out the presence of a
principle representing the ptyaline of saliva., This he called
viperine. He also found albumen and mucous futly matter,
substances soluble in alcohol, yellow coloring matter, and saline
matters.

The elementary analysis of viperine has yet to be made;
it appears to act by a catalytic force, that is, it kills by some
oceult influence on the nerve centres; viperioe is a neutral
substance, and very unstable.

The terms echidnine, crotaline, have been given to a similar
principle derived from other snakes. They are; no doubt, iden-
tically the same.

The poison acts most rapidly on birds and mammals. Less
so on the cold-blooded animals, but fishes, frogs, molluscs,
and non-venomous snakes are destroyed by it, and often die
very rapidly.

I have not been able to eatisly myself positively, after many
experiments made on purpose, that the poisonous snalkes are
absolutely insensible to their own, or to the venom of others, but
to a great extent they certainly are so. ;

I have repeatedly made Cobras and Daboias bite themselves,
and each other, and they never seemed the worse for it. But I
believe that the poison does tuke effect on snakes of a less deadly
character ; and thongh I have generally seen the Bungarus escape,
I have seen an occasional death after being bitten by a Cobra,
that, I think, might with some reason be attributed to the poison.
The non-venomous snakes die rapidly,—the Ptyas, a- lurge,
vigorous and fierce snake, though non-venomous, succumbs
within an hour or so to the bite of a Cobra.

The flagh of an animal dead from snake-poison does not seem
to be affected ; animals and men eat it with impunity.

The blood of an animal killed by snake-poison is itself
poisonous ; and if injected into an animal, rapidly manifests its
poisonous effects. I have transmitted the venom throngh a
geries of three animals, with fatal effect. I have had little or no
opportunity of studying the local effects of the poison, death

: has always oceurrved so rapidly that there has been no time for
secondary or local chianges.

U poentorcy op Sl 6y a5






Tur Ophidia are oviparous and viviparous.
The colubring snakes generally are oviparous; but there are
exceptions, such as the Hydrophide and Homalopside, which
are Iri-.-ipnrnus, producing from 4 to ﬁv young ones. /6 xM‘%
The viperine snakes, as their name implies, are all viviparous. Pane -
The distinction is not one of such great importance, as
might at first appear. In the oviparous snakes the young are
produced from eggs of an oblong chovate form with a soft
leathery white shell. These, from 10 to 40 or 50 in number,
are deposited in some place where the natural heat is sufli-
cient to hatch them.
Of all the Ophidia the Python only, according to some
authorities, incubates ; it coils itself over the eggs, and sits on
them till they are hatched.
The viviparous, or rather ovoviviparous snakes produce
their young alive. The egzs are hatched in the oviduct, deve-
lopment having proceeded in them to the point at which the
delicate covering of the egg bursts before or during parturi-
tion, and the young ones come into the world alive, and
immediately show all the aetivity of their race. A higher
temperature than that which is natural to the viper, in its
.  ordinary condition, is necessary to effect this. The temperature
of the reptile increases at these times, and ﬂmmramala J
is said to expose herself to the heat by basking in the sun’s raye;— _ _~ : :(
at which time she is more sluggish and inert than on ordinary f/im
occasions. The female of all snakes is snid to be larger than 7
the male ; there are certain differences in color also, which
may distinguish the sexes. In the Hydrophide the male is
known from the female by a distinet swelling on each side of
the tail extending from the root to, or beyond, the middle of
its length. But in other snakes there is no certain external
anatomical character to distinguish the sex; dissection, of ¥
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@ THE THANATOPHIDIA OF INDIA.

Coluber Naja. L. Sys. Nat. !
Naja Lutescens. Cantor.
p Iripudians, Gunther. Gray.
y» Larvata.. Cantor., o ...
» Atra, Cantor. —— .
*y Kaowthia, Canfor, - ;
But there are several varieties, each having a distinet name f
given to it by the natives, They are all most déadly, anu '
though the snake-charmers consider some more poisonous than
others, it is probable that any difference that may exist, is
more due to the vigor of the individual sdake, than to any
thing attributable to the particular variety. They all have
! the hood, and they never attack without distending it, They
| raise the anterior third of the body from the ground, slide
glowly along on the posterior two-thirds, and with the hood 1
dilated remain on the alert, darting the head forward to the
attack when anything hostile approaches. This attitude is
“wery striking, and few objects are more caleulated to inspire
awe than a large cobra, when with his hood erect, hissing
loudly, and his eyes glaring, he prepares to strike. Nevertheless,
they are not, I believe, aggressive; and unless interfered with
or irritated, they erawl along the ground with the neck
undilated, looking not unlike the innocent mukﬂs, but the
moment they are disturbed, they assume the menacing nl;tktudﬂ
I have described.

The Nagja Tripudians, or copra, grows to the length of five
feet and a half, or even ma're.{and 43 found all over Hindustan
up to 8,000 feet high in the Himalaya; but Mr. Hodgson says
be bss never seen it in the Nepal valley.* It is equally
dreaded and fatal everywhere. The wvarieties are numerous,
and they are distinguished by the markings on the hood, and
by various shades of color, from the darkest olive or black
with a purple iridescence, to a pale chocolaté, fawn or yellow
eolor, They are all, notwithstanding their differences of color
or markings, considered by naturalists to be but wvavieties of

! one species. They have various names in different parts of
; India, and are regarded by the snake-catchers as different
: species, and as having different powers of destruction. Buch

—:u.__.._,,..q

* I believe it is to be found in the Nepal Valley, I have itin the
Oude Terai, ﬁn

??‘,%u—z 24 2 ececoed a,M ~
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4 THE THANATOPHIDIA OF INDIA.

generally happens with the fang, all the reserve fangs and
germs are removed, in which case the snake ia harmless for life.
Their graceful movements in the erect attitude they assume
with the hood distended as they follow the movements of the
| smake-charmer's hands, make .them an object of wonder as
| well as fear to all, and the superstitions of the natives about
them are endless. The muntra or spell is far more potent in
their ideas than any drug, and to such they generally trust
when bitten. How frequently these fail the records of any
Civil station in India will prove, and it isto be feared that the
more material remedies of the physician are scarcely more
potent for good.
The snake-catchers in DBengal describe a great variety of
vobras, The following list was furnished by a wvery intelligent
Mahomedan, who has had much experience, and who, though
not a snake-catcher originally by profession, has heen one for
several years, and is exceedingly expert in catching and hand-
' ling these reptiles. The first great distinetion made by these
ﬂ"""‘" uud..cf:' people, is the cobra with spectacles on the-huu&ﬁ:r gokurrahs,
ﬂ/ and those with one oceellus or other mark on the hood, named
{  keautishs. They maintain that these are distinct species, and
{ ﬁ;.;..‘._. }t that they vary considerably not only in appearance, but in
| F : habits, and properties.
Cl~ The gokurrah has the following varieties :—
fh.q..m-'él"“\- u.#u—blaul: 2 Koyah—Dblack aad white; 3 Gomunah

2, whea{: colored ; 4 Puddah—yellow colored; 5 Doodish—whiti
W ﬂ'ff 54 e 5

colored ; 6 Tutulmh—mmanml sced colored ; 7 Kurrees—earthy

T colored ; 8 Tameshur—coppery colored ; 9 Puddun nag—golden
colored,
The 2nd, 3rd, and 7th being the most common varieties about
Calcutta,

The keautiah has the following :—

1 Ealfa—black ; 2 Tatulia—tamarind seed colored ; 3 Karrees
—earthy colored ; 4 SBonera—gold colored ; 5 Doodiah—whitish
colored; 6 Bans-buniah—mottled white and black; 7 Giri-
bungha —brownish colored ; 8 Koyah—black and white colored ;
| 9 Sankha-mookbi—like the sankni or bungarus fasciatus—black
I and yellow.

1st, 2nd, apd 6th are most common about Calcutta, and no
doubt in different parts of DBengal many other waricties are
described, and different names are given to those above men-

Y, QL v Callc ot i BoNBir-
-‘-M/éc./i—;ﬂi:dtwﬂ:-.
/c’a/( .S'MM./-
A/-? Safo
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G THE THANATOPHIDIA OF INDIA.

Basta Karicha Galman.—Average length 50 inches. A v
dark vinaceous brown, white spectacles, bordered light red.”

The chief difference however insisted on, is that between the
gokurrah and the keautiah, and these they regard as distinet
from each other as is a sankni (bungarus fasciatus) from a krait
(bungarus eeruleus.) The gokurrah, they say, is essentially
a snake of the town or city. The keautiah is of the ficlds
and jungle. The gokurrah is slower to kill, as its poison is

thicker though most deadly, The keautiah poison i3 thisner,
and takes effect sooner though it is not more fatal than that of
the gokurrah.

Both, they say, incubate, and the snakeman informs me that
over and over again he has dug them out of holes sitting on
their eggs.

~ The gokurrah takes to the water reluctantly. The keantoah
freely, and will remain for a considerable period under water.,

The hood of the keauteah ismauelr smaller relatively than that
of the gokurrah, and the body is more attenuated, it is more
slender, and more.active than the gokurrah,

The varieties of both eat about every 6th day; they deposit
their egzs once in the year, and that in the rainy season.

The keauteah is often found during the rainy season in the
huts of the villages, where it has been driven to take shelter by
inundation. It is as unusual to find a keauteah, though, in the
ruins or débris of an old building, as it is to find the gokurrah in
the open country. Tine snake-catchers here say that they
believe that whereas the gokurrah is found all over Hindoostan,
the keauteah is, if not confined to Bengal, rare in the N. W,
and other parts of India. This however is by no means certain,
and requires confirmation,

The snake-catchers have a curions notion coneerning the sex

M of the cobra. ‘They say that the hooded snakes are all females,

and poisonous; and that the males ave all hoodless and inno-
cerit. The male, in fact, of the ophiophagus or sunkerchor,
as well as of the naja, gokurrah, or keauteah, is the dhamin,
or ptyas mucosus. ‘They assert that there can be no doubt of
this, and that they have irrefragable evidence of it, and that
the dhamin is proof also against the cobra poison if bitten.

It is needless to say, notwithstanding all this, that the story
iz a fable. The ptyas is an innocent snake belonging to n dif-
ferent family, and succumbs rapidly to the poison when bitten

dmm‘y%m{c&m
Pt ohogdy BT Dot o B fereenle .
?LCJE(:!:. ﬂhmhw‘%‘[%m_‘









THE THANATOPHWIDIA OF INDIA. 9

On the 20th October, the Commissioner reported, that from the l
20th May to 14th October 1862, 18,423 snakes had Leen killed, '
giving an average of 110 snakes a day; and he applicd for a : |

grant of Rs. 10,000 to provide for the rewards, al the same time
proposing. to reduce the reward to two annas,
On the 6th January, 1863, the Government of I]en"r"ll

remarked that whereas from 29th May to 14th October, 15,423
gnakes had been killed, and from 15th October to Tth Decembeor ‘
the number had increased to 26,029, giving an average of 4634
per diem, the Lieutenant-Governor expressed his surprise that '
the average number of snakes killed daily should have increased

during the cold weather, and the Magistrate was requested
to submit an explanation on. this point. The Magistrate ; |
- explained it by ascribing it to the increased expertness of

the snake-catchers, and the large number of persons who had
abandoned their occupation and taken to this comparatively
lucrative mode of obtaining a livelihood. It was considered
probable that many of these snakes might not have been
puisonous, but the Magistrate rejoined that he had exercised
great care in diseriminating, and that 40,000 rupees would not
have paid the vewards had they been given for all kinds of
snakes. From this one would conclude that the advantages
of Daneoorah as n residence must be doubtful. It gives a sad
proof of the fatal character of the bites of the Indian Thana-
tophidia, and there is reason to believe that the greater share of
the mortality is due to the cobra,
OrniornaGUS,

There is only one species of this genus, ﬂp.ﬁmpkﬁym :'F?'ﬂ— 2 3

Hamadryad ; Native name, Sunkerchor. d‘- . "
1t has a variety of synonyms. lll.
Naja Bungarus, Schlegel,
»  XElaps. Bchlegel. l

sy  Vittata, Elliott, Madras,
Hamadryas Ophiophagus, Cantor,
Trimeresurus Ophiophagus, Dum: and Bib :
Hamadryas Elaps. Guuther,
This is probally the largest and most formidable venomous
_ enake known. It grows to tiie length of 12 or 14 feet, and is not
only very powcrful, but also active and aggressive. It is

hooded like the cobra, and resembles it in its gencral configura-
fion and characters,
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! put in the eage, but it has mot touched it; a dog was also
placed in the eage with it, but it could not be made to strike.
(' In short, it seemed disinclined to be troubled, and as though it
wished to be let alone. It is very poverful, and the snake-man
geemed disinclined to handle it without other professional aid,
a8 he was alone. ®
The dilatable neck is not altogether peculiar to the Najide,”
but it is better marked in them than in any other snake. The
Tropidonotus Macropthalmus, an innocucus ¢olubrine snake,
- which attains a length of 39 inches aceording to Gunther, and
is .found in Khasya and Sikkim up to 4,000 feet, has thia
anatomical peculiarity. It is known by its large eye and dilata-
ble necle; the scales, Gunther says, ““show an arrangement
very similar to that of the cobra, for which it is frequently
taken; all the specimens I have seen show unmistaleable signs
that their captors eonsidered it best to lill them from a distance,
and to inflict a death-wound as near to the head as possible.”
It is of “brown, or blackish brown above, uniform or with a
dorsal series of veddish brown spots; neck with an indistinet
arrow-shaped mark; anterior part of the belly with large

quadrangnlar blackish brown spots; posterior part and lower
-gide.of the tail more or less clonded with brown.”
“Young specimens have indistinct square dark spots on the
L

back arranged in quincunx, and a bright yellow collar broadly
edged with black.”

The natives say almost every snake is poisonous, and they

ive this character o the lizavds as well,

The fabulous Biscopra, Varanus is believed to be ag deadly as
Cleopatra’s asp; whilst the Touktai,Platidactylus, \Gecko, of
Burmah has got an equally evil repute among the Burmese,
and with as little reason. The fact is, that though some of the
Sauria may be able to bite hard, they are all perfeetly innocent
ag to venom. There is no such thing asa lizard of any kind
with a poison gland connected with a fang, and, however posi-

tively it may be affirmed, it may be as positively deni
any lizard is vencmous. e M&R"‘ %‘:I
Buxoanus.

In this genus there are only two Indian species to be des-
[ cribed. They are both common, and one of them, the Bungarus

—_—
— e
]
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e He did so subeequently without dilllenlty, makiog a man hold the tgi
whilst he managed the head, %
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18 THE TOANATOPHIDIA OF INDIA.

or less numerons, very narrow white eross streaks, not quite
as broad as a scale, and generally radiating from a white verte«
bral spot, no collar.” I would add that the lower part, the ventral -
and surface, is sometimes, a8 in a specimen from the Indiam
Museum, Caleutta, now before me, of a dark livid color, or of &
yellow tinge, and that the light-colored bands are broader than &
scale uniting with the general light color of the ventral surface.

Gunther describes three varieties :—

1. “Upper parts uniform blackish brown. B. Lividus from
Assam—Cantor. In young specimens the head is white, with a
a black line between the oceipitals.”

2. ‘A vertebral series of equidistant small white spots, from
which narrow transverze streaks proceed.”

8. Upper parts with narrow white streaks arranged in pairs.
B. Arcudtus.—Dum : and Bib: The coloration of the dark parts
varies from a deep, almost steel blue black, to a choeolate brown,
Tongue white, iris black. This species of Bungsarus is common
all over India; it seems to be more destructive to life in the
Upper Provinees than in Lower Bengal. The fangs are much
smaller than those of the cobra, and its poison is not so rapid
in its action, which, with the comparative smallness of the
wound, gives greater hope of cure, but it is, as I have said, very
dangerous and destructive, as shown by the police returns.

It grows to a considerable size: the one before me from the
Indian Museum measures 473 inches in length, and 22 in eir-
cumference. Dr. P, Russell gives 29 inches as the length, but
it certainly attains a much larger size than this. Gunther says
54 inches. The trunk is of nearly equal thickness from the neck
to within 4 or 5 inches of the tail. The scales in the dorsa}
ridge are large and hexagonal. Dr. Russell says that this snake
was sent to him from Masulipatam, under the name of Cobra
Monil. Gunther says that Eurcpeans in the peninsula of
India give the same name Cobra Monil to the Daboia Russelii
or Tic-polonga.

It seems to be common all over India. I am not aware if
it be found in the Himalaya. It is fouad in the fields, grassy
plains, rice khets, low serubby jungle, and among débris of wood
or buildings. It sometimes insinuates itself into houses in the
verandah, bath-rooms, on the ledges of doors ov jhilmils, book
cases, cupboards, &e., and in such situation it is not unfre-
quently the cause of fatal accident. I know of an instance








































TOHE THANATOPHIDIA OF INDIA. 3

in the loreal region ; eye of moderate size, with vertical pupil ;
viviparous,"#

The vipers are terrestrial snakes. British India produces
only two forms, the Daboia and Echis, whilst the Crota-
lidee are represented by a variety of Trimeresuri, Pelto-
pelor, Hulys, and Hypnale. The Crotalide have their most
vigorous forms represented in America by the Iiattlesnakes.
The vipers have a formidable representative in India in the
Daboia Russelli; there are others in Africa and Australia,

' DaBo1A.

There is only one species of this genus:

Daboia Russelli or Tie-polonga. Gunther,
Tic Polonga. Davy, Ceylon. i
Coluber Russelli. Shaw,
Vipera Elegans. Daud : |
- Daboia. Daud :
Daboia Elegans. Gray.
o Pulchélla, Gray.
,,' Russelli, Gray.

I
Gunther gives the following description of the Daboia, which

corresponds with those I have examined and experimented
with here :—

“ Greyish (light chocolate colour) brown with three series
of large, black, white-edged rings: those of the middle series
ovate, those of the outer, eircular ; sometimes very small, black,
white-edged oceelli arve scattered between the rings. A yellow
line on each side of the upper surface of the head. The two
lines convergent on the snout. Rostral and labial shields
yellow, with brown margins ; asub-triangular brown black-edged
epot behind the eye. Belly uniform yellowish or marbled with
brownish, generally more or less numerous semi-cirenlar brown

e .
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4 THE THANATOPHIDIA OF INDIA.

spots as the hinder margins of the ventral ghields. Ventrals
163-170. Sub-caudals 45-61."

' I would remark on this, that the specimens I have examined
vary a good deal in the form and arrangement of the rings
and spots and of the colored patches on the head, but the
| description well describes their general appearance. The Daboia
'} _or Russell's Viper, is called by the natives about Calcutta, Uloo
|

|

Bora, from the uloo grass in which it is often found. In Bengal
% it is also called Jessur. It is common in Bengal, and is frequently
eaught in the Botanic Gardens near Calcutta. It is common
in the south of India, Ceylon, and Burmah. Gunther says it
is known to Europeans in India as the Cobra Monil or beaded
gnake. I donotknow what-!ler it is found in Central India,*® the -x'
North-Western, Central Provinces, and Punjab ; if so, it-is less
common than in the south.
It is the Tic-polonga of Ceylon, and is justly dreaded there
as a very deadly snake. Dr. Russell describes it in his work on
Indian snakes, under the mame of Katuka Rekula Poda, He
gays it is doubtful whether it is not as venomous as the cobra.
My experiments incline me to agree with Dr. Russell, and to
give it, at all events, a place next to the cobra. Fowls bitten
by this ennke expired in from 35 seconds to several minutes ;
dogs, from seven minutes to several hours; a cat in 57
minutes ; a horse in 11} hours. Death was not in any case so
rapid as after the cobra bite, but though slower in its action, the
poison seemed just as deadly. The blood remains fluid after
death from Daboia poison, whereas after cobra poisoning it
coagulates firmly on being removed from the heart and great
vessels. The Daboia is nocturnal in its habits; in confinement
it is sluggish, and does not readily strike, unless roused and
irritated, when it bites with great force and ﬂutermiunti;;m.

.

* Mr. W. T. Blanford sayadit is found in Central India,—Proe. As. Soo,,
Bengal, August 1870, pago 357,







6 THE THANATOPHIDIA OF INDIA.

Dr. Raussell has described and figured this viper in his great

M work on mrpcntaﬁomtta Pam,, vol. 1, pl. 2.
It is much smaller than the Daboia; i3 venomous, but

‘Mm Guuther says its bite is not known to have proved futal. This
- ~— Tthink is very doubtful;one in my possession killed a fowl

ﬂ i. inA minutes, and a dog in about 4 hours.* I have rmired"
: * Extracts from the Report of Dr, Imlach, Civil Surgeon
at Shikarpore, dated 14th February, 1855. addressed to the
Superintending Surgeon, Sind, on the snake season of 1854,
Transactions of Medical and Physical Society of Bombay,
No IIL, new series, 1855-56, page 80,

“ Six months may be regarded on the average as the period during N
which snakes wander about, commencing from about the earlier \
part of May, and continuing until towards the latter part of October,
or according as the cold season may set in, sooner or later.

The number of cases veported have amounted to 306 ; the morta-
lity among this number to 63; giving a percentage of fatal cases
of 20r58: not a very great proportion after all, considering the
g_e:t:.‘ih}-nuﬂl.ing remedial measures usually adopted by the gentle

indians.

From among the 306 cases of snake-bite, 202 occurred in males,
the remainder 44 having been in the instance of females; and the
comparative mortality of males and females being respectively 53
and 10; giving the relative percentage mortality among males as
20r21, whilst on the part of females there is a slight increase, the
proportion amounting to 22-73. _

The small number of cases occurringeamongst females (and of
these only 10 fatal cases for the season) shows that the natives of
this Collectorate [Upper Sind] have not resorted to * mortality
from snake-bite,” as a means of accounting for any murderous
deeds ; a practice which might have been supposed to exist among
a class people who, till within the past few years, had a sort
of acknowledged claim to the lives of their f relations when
caught in the act of, or suspected of fleshy weakness, and when
of course it would have been their aim, as a matter of attempted *
ne].f-]m::ecl.ion, to bave given forth as fair a reason for death as

sible. .
Pﬂ%hu Kuppur, which I taketo be the Scytab Bysonata, and which
3 to me appears simply to ditfer from the West Indian snake of that
.q' - name in regard to colour, is without exception the most deadly
oisonous suake in Sind; and a reference to the police returns
shows that in by far the ﬁenmst majority of cases, serious injury

® death have been caused from the bite of this species.
L A} Fifteen inchgs may be regarded as about the average length of
' . the Buppur; larger, and, I imagine, older specimens have but
> J _Aittle excoad this, but their diameter has by about double
s W° exceeded that of the ordinary sige of the reptile, which measures

s Wi
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i THE THANATOPHIDIA OF INDIA,

“Head short, with the snout declivous and rather pointed ;
body of meoderate length. Frontal shields small, not much
larger than pre-ocular; one post-ocular, five upper labial
ghields, the third and foarth of which enter the orbit, the last
below the post-ocular; two or three larger temporals on the
gide of each occipital, the anterior of which enters the labial
margin behind the fifth labial shield. Two pairs of chin shield
in contact with one another. Scales imbricate, large, higher

‘than long, with the apex slightly truncated ; each scale with a

strong keel ; they are disposed in filteen or seventeen series
round the neck, and in nineteen or twenty-one in the middle
of the body. Ventral shiclds distinct, but not twice as large on
the scales of the adjoining series; bituberculate 235-238 in
number. Anal shields small ; terminal scale of the tail large;
a series of seven simple teeth behind the grooved fang in front.
Trunk with from thirty-four to thirty-eight eross bands, broad-
est on the back, and extending to the belly in young and half-
grown specimens.”
Hyproruis RopusTa, |~
Hydrophis nigrocineta. Sechleg.

“ Head of moderate size and width; neck and body nof
elongate. Two or three upper labials below the orbit; one
post-ocular ; anterior temporal shield large ; two pairs of chin
glields, which are in contact with one another. Thirty-one
geries of scales round the neck. Seales slightly imbricate, each
with a sub-central tubercle ; those on the highest part of the
body are rounded or sub-truncated behind, as high as long.
Ventrals twice or thrice as broad as the scales of the adjoining
series, smooth, 310 in number. Terminal scale of the tail
rather large. Trunk with thirty-five narrow, distant, black
rings, extending round the belly, sometimes interrupted on the
side and dilated on the back; head without markings in the
adult ; throat and belly whitish,
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2 NOTES ON DEATHS FROM SNAKE-BITE

3. There may be a little inaccuracy in the above figures ; but
they have been compiled over a series of nine years, and it cannot
be questioned that they show that there is a mortality of abov
1,000 persong every year in a popalation of nearly 6,000,00
people.

4. Annexed is a table showing the number of men, wome
boys, and girls, killed by snake-bite in each year in each district.
The mottality is greatest among the grown-up women. They ar
apparently most often the sufferers; because the greatest numbe
of snake-bites oceur, when the women go out of their houses very
early in the morning whilst it is still dark ; or when they go to the
wood-stacks for wood for the household fires, and are bitten by
snake that has taken refuge in the wood-stack.

5. The deaths from snake-bite are most numerous in the
distriet of Midnapore, where 530 deaths from this cause were reporte
in 1865. They are least numerousin Beerbhoom, where the large
number of -eases reported in any year was 60 in 1868,

6. Seeinghow large the mortality from snake-bite is, it would!
be very desivable to ascertain if there is any feasible plan for re-
duding it. The subject is one in which 1 took an interest somee
years ago, and the first orders for paying a reward for the destruc--
tion of poisonous snakes were issued under my signature, when Siu
F. Halliday was Lieutenant-Governor of Bengal.

7. In the records of the Burdwan Commissioner’s Office,,
there is a large bundle of papers showing what was done in formex
years, when a reward for killing poisonous snakes was sanctioned by
the Government of Bengal in certain distriets, and I proceed to
give the leading facts contained in those papers.

8. It appears that Sir Frederick Halliday, the Lieutenant-
Governor of Bengal, in his Resolution dated 12th June, 1858,
viewing the annual Police Returns of the Burdwan Division for the
year 1857, was struck by the large number of accidental deaths












6 NOTES ON DEATHS FROM BSNAKE-BITE

to bring in live snakes, and he adds that a professional snake-
charmer would gain more by keeping a live snake when canght.
He proposes that the reward should be paid for all venomous snakes
brought in dead or alive, their heads being cut off in the presence of
the Magistrate, to prevent the people from eclaiming the reward
more than once for the same snake.

24. Unfortunately for Mr. Wells, as will be seen presently,
the Commissioner, Mr. Plowden, adopted this suggestion, and author-
ized the payment of the reward for all venomous snakes brounght
in dead or alive, provided that their heads were cut off in the Magis-
trate’s presence. He also proposed to the Government to raise the

reward to four annas, and this was sanctioned by the Government on
21st February 15862,

25. The Magistrate of Bancoorah, on 14th July 1862, re-
ported that the increased reward had produced its effect ; 47 snakes
had been brought in on one day, and 70 snakes on another day, and
Rs. 89 had been spent in less than a month. He, therefore, pro-
posed to reduce the reward to 2 annas, but the Commissioner declined
to listen to him.

26. Again on 21st July, the Magistrate of Bancoorah repeat-
ed his proposal to reduce the reward. He says, 97 snakes were
brought in on Saturday and 118 to-day. Numbers of persons are
making a profession of killing snakes ; a woman who could only earn
one anna by a whole day’s work is getting four day’s pay for a
single snake.” He goes on to point ont that no provision has been
made in his budget estimates for this large expenditure.

27. Again the Commissioner turned a deaf ear to the
Magistrate, remarking that he was glad to hear of so many snakes
being killed, the reward having been raised with this object. He
warned the Magistrate to be careful to have all the snakes’ heads
ent off in his presence.



IN THE BURDWAN DIVISION, §

28. On the 26th August 1862, the Magistrate of Bancoorah
veported to the Commissioner that he had sent to the High Court
a revised supplementary budget estimate of Rs, 20,000 for con-
tingent charges, in supercession of his original budget estimate of
Rs. 1,788, the difference between these sums being on account of
the rewards for killing snakes. He begged permission to defer the
payment of further rewards till the revised budget was sanctioned ;
but the Commissioner authorized him to go on making payments.

29. On the 1st September 1862, the Government of Bengal
wrote to the Magistrate of Bancoorah for an explanation as to his
revised budget estimate for Rs. 20,000 under the head of “Law
and Justice,” observing that it did not appear to have been framed
on carefully-considered data. He was also required to state by
what means he had satisfied himself that all the snakes were poi-
sonous snakes ; and if the heads of all the snakes had been actually
ent off in the presence of himself or his assistants or deputies.

30. Before replying to this letter, the Magistrate of Bancoorah
on 18th September, had written to the Commissioner for leave to
appoint a ministerial officer of his Court, to superintend the cutting-
off of the heads of the poisonous snakes and to pay the reward.
He adds: “ It takes an hour at least to see it done, and the stench
from snakes brought in from a distance is dreadful.” He suggests

that the duty might devolve on the new Police then about to be
established,

31. The Commissioner replied that the Magistrate himself
must see to the decapitation of venomous snalkes,

32. The Magistrate next applied for permission to deduct
one pice from each reward of four annas, to remunerate an apprentice
on his establishment, who had been engaged in keeping the accounts
and recording the names of the recipients of rewards. He observes,
“The stench of the dead snakes is so bad, that the duty is a most
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disagrecable one. The man has been working all this time for
nothing” ; but the Commissioner declined to comply with this

request.

33. On 19th = September 1862, the Bengal Government
directed that the Magistrate should continue to pay the rewards |
in anticipation of the sanction of a special grant,

34. On 20th October, the Commissioner reported to Govern-
ment that, from 29th May to 14th October 1862, 18,423 snakes
had been killed, giving an average of 110 snakes a day, and he
applied for a grant of Rs. 10,000 to provide for the rewards, at the
same time proposing to reduce the reward to two annas a snake.

35. On 19th November 1862, the Magistrate again begged
the Commissioner to transfer the duty of seeing the snakes’ heads
cut off to the new Police. He writes “after sitting in Court a
long time working hard, it is particularly sickening to stand over
putrid snakes for an hour to sec their heads cut off. I shall
moreover have to go a mile away to do this duty, as every ome
complains so of the fearful smell, that I have been obliged to
remove to a distance the place for receiving them.”

36. But the Lieutenant-Governor of Bengal, Sir Ceeil
Beadon, declined to sanction this. The Lieutenant-Governor ex-.
pressed his opinion, that the amount expended in rewards for snakes:
killed was enormous, and suggested the idea that snakes might be:

‘bred for the sake of the reward. The reward was reduced to two,

annas, orders were also issued for the preparation by the Magistrate:
of a list of the particular kinds of snakes ascertained to be beyond!
all doubt venomous and dangerous to human life.

37. On the 8th December 1862, the Magistrate of Bancoorah:
reported that, he had spent Rs. 10,863-2-0, in rewards for killing:
venomous snakes up to that date.
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38. On the 17th December, the Magistrate of Bancoorah
reported that, he had consulted the Civil Surgeon about the list of
the different kinds of venomons snakes ; but that officer was unable
to furnish the information wanted, the Magistrate, therefore, sent up
a list of fourteen local Bengali names of venomous snakes, all of
which he believed to be species of the cobra tribe.

39. On the 6th January 1863, the Government of Bengal
remarked that, whereas from 29th May to 14th October, 18,423
snakes had been killed, from 15th Oectober to 7th December, the
number had increased to 25,029, eiving an average of 463} per
diem. The Lieutenant-Governor expressed his surprise, that the
averace number of snakes killed daily should have increased during
the cold weather, and the Magistrate was requested to submit an
explanation on this point.

40. On 17th January 1863, the Government of Bengal
forwarded a copy of an order from the Government of India in the
Financial Department to the following effect : ““ His Excelleney the
Governor-General-in-Couneil  sanctions an additional grant of
Rs. 4,000, under “ F, IX. Miscellaneous™ (to which head the Rs. 1,778
provided under “F, ITI, Law and Justice” 1Esh::n;llll be transferred)
with the remark that the circumstance of the Magistrate of
Bancoorah having asked for an additional grant of Rs. 20,000, indi-
cates apparently his inexperience in supervising the above expendi-
ture, which is of a character to require vigilant check.”

41. On the 17th Jannary 1863, the Magistrate of Bancoorah
explained the increase of snakes caught in the cold weather which
the Lieutenant-Governor had noticed. He aseribes it to the “in-
creased expertness of “the snake-catchers, and the very large
number of persons who abandoned their other occupations and
devoted themselves exelusively .to this lucrative source of liveli-
hood. In the earlier part of the year, snakes were only sought
for and brought in from the immediate neighbourhood of the
station, whereas latterly, the source of supply extended for miles
round.”
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4 THE INFLUENCE OF BNAKE FOISON, &c.

is danger after removal of the ligature when it lias been most
effectually applied. The poison spreads itself by diffusion
throughout the juice of the strangulated part ; so that nothing
short of destruction or removal of the whole of that part seems
to offer a hope of subsequent escape from toxic absorption.

With reference to the application of a ligature aborve the
bitten part, I would here remark that it is almost physically
impossible with the power of one pair of hands so to tighten
a cord round a dog’s leg, as thoroughly to strangulate the limb.
The experiments seem to prove this, but also to shew that it
is possible completely to arrest the circulation through a fowl’s
leg in this manner.

With tourniquets it might be done no doubt, and a man’s
arm or leg, certainly his toe or finger, might be so strangulated,
but, as ordinary snake-bites, do not occur where any tourni-
quets other than sticks and cords, or the like, are fortheoming.
The desideratum is to obtain the most perfezt compression of
the limb, in the simplest way possible, sufficient at all events
to prevent immediate entry of the poison, through the circu-
lation ; and this may be done with an ordinary cord or strip
of cloth, twisted with the common stick tourniquet, and the
fullest extent that the strength of the hands is able to twist it.
But it must be borne in mind that this compression only
extends to a certain depth, and that deeper, the circulation still
goes on ; with this, the poison retained by the ligature in the
partially strangulated portion will soon communicate by dif-
fusion, and symptoms of poisoning will supervene. In such a
case we may fairly hope that the amount of poison entering the
blood has been so far limited as not to be fatal, and that we
may, therefore, be able to help the sufferer, though the troubles
enused by the reduced dose of the poison. Dut it is obvious
that the urgent necessity is for the application of some agent
that will equally diffuse itself, and neutralize or destroy the
poison whilst yet retained, and only partially diffused through
the strangulated part.

In this, asfar I can understand it, lies the only hope of safety
in a real cobra-bite.

Cavbolic acid or other allied substances would probably be
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useful. But it is obvious that the suecess of this, or, indeed, of
any mode of treatment, lies in the promptitude and tension
with which the licature is tied, and the decomposing agent
applied.
Exrerimest No. 4.
Dr. W. J. PatmEeR, Professor of Chemistry, was present also.

A fowl had a ligature thoroughly tightened round the thigh,
and was then bitten below it, by a eobra at 4-7 p.m.

4-19.—No eflfect of the poison visible. 4-22.—Breathing
rather hurried, but otherwise seems unaffected. 4-30.—Begins
to shew signs of the effects of the poison, nods its head drowsily,
rests its beak on the ground ; it is evidently affected. 4-35.—
Much the same; 30 drops of the liquor ammonie injected in
three doses with the hypodermie syringe. 4-37.—Fowl is droop-
ing fast, cannot move. 4-41,—Convulsed. 4-44—DLies uncon-
seious, but convulsed. 4-50.—Dead.

In this case the ligature, which consisted of a cord soaped to
make it run easily and knot firmly, was tied round a fowl's
thigh, from which the feathers had been stripped, with the
greatest amount of tension that a man’s hands could exert. The
part below the ligature became livid, and the limb paralysed.
In this eondition it was bitten at 4-7 p.m. The ligature was
never relaxed, and certainly did not slip, yet at 4-80, perhaps
earlier, that is, in 23 minutes, it began to shew that the poison
had, notwithstanding the ligature, found entry into the circula-
tion. Its death, 21 minutes later, proved that suflicient poison
bad entered to destroy life, and also proves, I think, that it is
almost beyond our power to keep it out. The guestion is,
gupposing the strangulation of the limbs to have been complete,
how did the poison enter? It must have passed the barrier of
the ligature, how did it do so? I can only explain it by
supposing that tense as it was, it was not sufficiently constricted
to prevent some diffusion of the poisonous fluids through the
compressed tissues, and, that in the space of 23 minutes, enough
found its way in to destroy life.

From this experiment, I think, we may fairly deduce the
amount of safety that may be expected from the ligature. That
it retards the entry of the poison is abundantly proved, and
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that it gives time, therefore, to operate on the retarded venom
is also obvious. But it is equally evident, so subtle is this
poison, and such is the power of diffusion, that nothing short
of the most rapid and effective application of the ligature, and
the immediately subsequent application of some decomposing
agent, can, in a bond fide cobra-bite, offer any hope of safety.

ExperiMeNT No. 5.

A fowl was deeply bitten in the thigh by a daboia at
4-31. The snake had been in confinement for some time, but
it was vigorous and vicious, and plunged its fangs deeply into
the bird’s thigh, drawing blood. 4-36.—Not affected. 5 p.m.—
Not affected.

No symptoms of poisoning occurred, and the fowl was alive
and well on the 2nd of August.

This experiment is a most instructive one, and proves thata
poisonous snake may bite without poisoning. It ia mot in the
least probable that this daboia was altogether exhausted, for
although in captivity it had been at rest for many days,
and had not exhausted its poison by biting; another daboia
that had been six months in captivity, and had eaten nothing
during that period, killed a fowl rapidly by one bite. It fur-
nishes an explanation of some of the so-called recoveries from
gnake-bite, in which, when the snake has been seen and the
punctures of its fangs are visible, the patient recovers from the
mental alarm and prostration after the administration of one
of the supposed antidotes. That such alarm does cause tem-
porary, physical as well as mental, prostration I have had proof
in the following case :—Some time ago, on visiting the hospital
one morning, I was told that a man had been admitted during
the night suffering from a snake-bite, and that he was very low.

I found him in a state of great prostration, he was bardly
able to speak, and seemed to be in a state of great depression.
He and his friends gaid that during the night in going into
his hut, 2 snake bit him in the foot ; that he was much alarmed,
nnd rapidly passed into a state of insensibility when they
brought him to the bhospital. They and he considered that he
was dying, and evidently regarded his condition as hopeless.
He was in fact in that condition not unfrequently described,
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Pregsent :—Drs, FAYrREr, W. PALMER, and Mg, ScEva.—
August 14th, 1869.

ExperiMENT No. 1.

A gentleman residing in Rohtuck having forwarded to me
the powdered root or some other part of a plant, name and
family unknown, which he had found useful in the treatment
of snuke-bites, and having requested me to test its efficacy,
the following experiment was made :—

5i of the powder was rubbed with six peppers into a pulp
and mixed with water. '

A parinh dog was then bitten by a cobra (variety Kurris
Keautiak) of the snake-men, in the thigh at 3-13 p.m.; part
of the antidote was then, according to Mr. F.'s direction,
rubbed into the punctures, and the remainder administered
internally, immediately after the outward application. 3-18.—
The dog is affected by the poison, he is restless, nauseated,
making efforts to vomit ; walks with a staggering gait. 3-22.—
Limbs partially paralysed. 8-23.—Convulsed, unable to rise.
8-25.—Lies perfectly motionless, muscles generally twitching.
8-26.—Dead—in 13 minutes,

The drug had evidently no effect in retarding the action of
the poison. The dog, which was a medium-sized animal, died
even sooner than usual.

ExperiMesT No. 2.

A Mahomedan hakeem, Mahomed Khan, presented himself
with some medicine with which, he said, he had succesfully
treated several cases of snake-bite in men. It was a strong
aromatic smelling powder, dissolved in water, but he could
tell me no more than that it was a jungle root. He asked to be
allowed to try it, and appeared quite confident of success. A
very large and powerful parish dog was then placed at his dis-
posal, also a cobra, which was not fresh, having been in captivity
for some time, and had bitten before. He had the dog bitten in
the thigh by the cobra at 3-35 p.m. He was allowed to do, or
direct to be done, whatever he liked. At 3-36 he administered
a2 quantity of the drug, which was swallowed by the dog.
3-87.—The bitten leg is partially paralysed. 3-45.—The dog is
sluggish and lying down. 8-46.—A second dose adminis-
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tered. 3-48.—Hurried breathing. 8-50.—The dog is nauseat-
ed and rejected some half-digested meat. 8-55.—TUneasy ;
hurried breathing. 4-2.—Lying down, panting, frothing at
the mouth. 4-5.—Retehing. 4-7.—Lying down ; looks de-
pressed, but guite intelligent. 4-15.—When roused staggers
as he walks, 4-18.—Lies prone, with the legs outstretched.
Has very little control over the hind legs when roused.
4.20.—Another large dose of the drug administered by the
hakeem. 4-21.—Limbs convulsed, unable to rise. 4-24.—Tries
to rise, falls over. 4-26.—Convulsed. 4-32.—Is quite para-
Iysed ; pupils widely dilated. 4-35.—Heart still beats, no
respiratory movements. 4-40.—FPupils eontracted again (I
have observed this symptom in another dog just before death.)
4-42,—Dead ; pupils again dilated. Eitten at 3-35, dead at
4-42—in 67 minutes.

The dog was a remarkably powerful and vigorons animal.
The snake was not fresh, and yet the dog succumbed in one hour
and seven minutes.

The hakeem expressed much astonishment at the results;
he evidently believed that his drug would prove an antidote.
He said, in a somewhat depresed tone of voice, that he had
other remedies. He was invited to put them to a similar
teat,

ExreriMeExt No. 3.

A very large and vigorous parinh dog was bitten in the
marginal fold of integument between the thigh and abdomen
by a cobra at 3-55 p.m. The part was immediately cut out
with a bistoury, the places where the fangs had penetrated being
completely removed. The instroment was at hand, and the
operation was done at once. Two seconds, not more, might
have intervened between the bites and the excision.

At 4 p.m,, some brandy was poured down the dog's tivroat.
4-6.—Another dose of brandy administered. 4-16.—He is
excited, and the respiration is hurried, perhaps from the
brandy. 4-25.—The dog is not yet affected by the poison.
4-33.—Much the same, the breathing rather hurried. 4-42.—
No symptoms of poisoning except the hurried breathing,
and that may be from excitement. 4-47.—More brandy
given. 4-50.—No symptom of poisoning as yet. B5-10.—
Vomited ; shews symptoms of being poisoned, 5-15.—Vomited
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sgain. 5-30.—Restless, breathing hurriedly ; abundant flow of
saliva. 6 p.m.—Slight convulsions ; breathing hurried. 6-30.—
Dead. Bitten at 3-55, dead at 6-80—in 2 hours and
35 minutes.

Here again the extraordinary virulence of the poison is
shewn. The snake bit in a fold of skin which was immediately
excised. Yet in the slight interval, it could not have been
wore than two seconds, enough of the poison had entered the
circulation to cause death in two hours and thirty-five minutes,
notwithstanding the free administration of brandy. The dog,
too, was an unusually large and vigorous animal.

ExrerimesT No. 4.

A fowl was bitten in the thigh by a cobra at 4-13 p.m.

The part in which the fangs had lodged was immediately
excised with a sharp scalpel. 4-17.—Fowl lying down, shew-
ing no signs of poisoning. 4-20.—Fowl rather drowsy, eyes
closing, head drooping. 4-25.—Breathing hurried ; drowsy.
4-28, —When roused ean stand, but cannot walk, and falls
over ; gasping. 4-31.—Convulsed. 4-33.—Dead—in 21 minutes.

This again shows the extraordinary virulence of the poison.
The entire mass of muscle into which the fangs were impressed
was clearly cut away within three seconds after the bite, and yet
poison suflicient had found entry to cause death. That death
was much retarded there can be no doubt, for the fowl lived
twenty-one minutes, instead of three or four, after being bitten.
Slight as the encouragement is to be derived from such experi-
ments as this, it yet points in the right direction in which we
are to look for any rational treatment.

ExrEriMent No. 5.

A fowl was bitten in the carpal extremity of one wing, in a
thoroughly vascular part, by a cobra at 440 p.m. This was
amputated at the carpal joint immediately the fangs were with-
drawn. The scalpel was ready, and it was removed within
three seconds of the completion of the bite. The amputation
was about half an inch above the highest fang's mark, 4-48.
—No symptom of poisoning, no bleeding from the wing. The
fowl is running about quite indifferent to either poison or ampu-
tation so far. 4-53,—No eymptom of poisoning as yet.























































































































































(i EXPERIMEXTS ON THE EFFECTS OF THE HYDROPHIDE.

grown snake, and in the water, where the snake would be active
and vigorous, the danger would be as great as though he were
bitten by a Cobra on the land. Few accidents occur, the boatmen
know the danger and avoid them.

Mr. Galiffe in his note to me also speaks of a fatal ease in
1% hours, which ocewrred somewhere in the vicinity of the Salt
Water Lake.

In the returns for 1869, I find a notice of a fatal case of a
~master of a ship who was bitten when bathing at Moulmein.
I append a very interesting case, taken from the naval records,
in which a seaman of H M. S. dlgerine was bitten mortally
by a sea snake caught at Madras.

The case is in the transactions of the Zoological Society of
London, vol. 2, p. 303,

“The other death inthis vessel (H. M. S. Algerine) requires
a more lengthened notice.  On the 9th October, while the ship lay
at anchor in the Madras Roads, a water snake was canght measuring
seven feet six inches long, and six inches and-a-half in girth at the
thickest part. After the patient had handled the reptile for some
time, it suddenly bit him on the inside of the index finger of the right
hand, inflicting a wound resembling that caused by the point of a pin.
He declined having the wound fomented, having been bitten by rep-
tiles of the same kind, as he supposed, in the Straits of Malacea,
without any bad consequences. At 8 a. o, half an hour after the
infliction of the wound, he made a good breakfast, dressed, and
about 10 o’clock, went on deck. After taking a few turns, he was
suddenly seized with vomiting, the matter ejected being of a '
dark-brown colour, resembling coffee ground, and of a very offen-

sive odour. After a short time his pulse became small, variable,

and intermitting, and the pupils were dilated, but contracted steadi- =
ly by the stimulus of light. The left side of the face was "8
slightly paralysed; there was subsultus tendinum, and the skin was =





















































































4 EXPERIMENTS ON BNAKE FPOISON.

ground. Whenever brought near each other the cobra struck, and
the mongoose snapped ; the result in each case being a bleed-
ing wound about the face or mouth. This cobra’s mouth, which
he kept open, was red with blood, Both seemed very tired, but
the mongoose, though severely scratched, showed no symptoms
of poisoning.

They were taken out, and the cocbra was made to close his
jaws on the mongoose’s thigh at 1-20 p.m. This was foliowed
by no immediate effect, they were returned to the cage; and
bebhaved exactly as they had done before. The cobra’s poison
had most probably been exhausted in its furious assaults.

They were again taken out of the cage, and as the mongoose
was not affected, he was bitten again on the thigh by a much
smaller cobra; after which they were put into the eage
together. In this case the action of the mongoose was quite
different, he was evidently not, as he had been of the larger
cobra, afraid of this one. The cobra assumed the defensive
attitude at once, and as the mongoose ran at him, struck. The
mongoose gripped him in several places along the body, and
finally caught him by the head, biting him severely about tha
mouth, in doing which the poison fangs of the snake must have
over and over again wounded the mongoose’s mouth, for the
upper jaw of the snake was repeatedly in the mongoose’s mouth,
and both were streaming with blood. The cobra was soon hors
de combat und was removed from the cage—not dead, but very
severely hurt. The mongoose had not suceeeded in biting into
the brain,but only in front of it. The cobra, however, was
helpless.

The mongoose was by this time, 1-45, under the influence of
the poison, which no doubt was inflicted by the last cobra which
bit him on the thigh, and when the mongoose took the cobra’s
jaw in his mouth. The bitten leg became paralysed, and by
degrees he became more and more sluggish, but did not die till
8-5 p.an. After death the blood coaguluted firmly.

The result of this experiment was somewhat different to that
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bth September, at 1 ». . —The Daboia was made to bite a
fowl in the thigh, the fowl was dead in less than a minute. The
parts bitten were very much ecchymosed.

The blood taken from the body of the fowl was fluid and
did not coagulate.

No. 2.

At 2-5 ». m.—A middling-sized Krait was made to bite a very
small Cobra that had been in my possession 9 or 10 days.

The Cobra died at noon on the 6th.

There appears to me to be no doubt in this instance, the Krait
killed the Cobra. Every care was taken not to injure the little
Cobra while being bitten by the Krait. It was for some time
after perfectly lively, proving it had not been injured.

I have on three occasions set aside the blood taken from the
bodies of persons dying from snake bite, and in neither instance
did it coagulate. One man was bitten by the Krait, the other two
persons by snakes unknown.

The Daboia which appears to be pretty generally known here
is called the Seah-Chunder.

No. 1.

Tth September, 1870.—Some poison taken from a Daboia that
had been kept in captivity for a few days, was dropped into the eye
of a fowl at 1-64% ». M.

1-57 p. m.—Defecation.

2-26 p. m.—~More poison applied to the conjunctiva.

2-27 . Mm.~Very drowsy.

2-29 p. Mm.—Squatting on the ground. The beak rests on the
ground, and the head falls over to one side.
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2-35 p. m.—Eye very much swollen.
3-22 p. M.—Head drooping constantly.
3-37 p. m.—Endeavours to keep the beak on the ground, but
the head rolls over to one side at once.
6-10 ». m.—Apparently in convulsions.
10-30 ». m.—Same state.

82k September, 9 A. Mm.—There is a marked improvement, the
fowl only appears drowsy, and the feathers are drooping.

9tk September.—Recovered ; but the eye is still much swollen.

I was quite astonished on the morning of the 8th to find the
fowl not only alive, but considerably improved.

The snake in this instance was not fresh, hence I believe the
recovery of the fowl,

No. 2.

. At 2-9 ». Mm.—Some poison extracted from a Cobra (Gokurrah)
that had been in my possession some time, was applied to the con-
junctiva of a fowl.

2-17 . Mm.—More poison put into the eye.

2-25 ». Mm.—Squatting on the ground. Head drooping.

2-29 p. m.—Attempted to get up, but could not.

2-86 p. m.—Convulsed.

2-45 p. M.—The same.

2-59 p. m.—Dead in 50 minutes from the first application of

the poison.

No. 3.

At 2-3 p. m.—Some poison was squeezed out of the poison-
gland of a Krait (Bungarus Ceruleus,) that had been in my pos-
session some time, (the fangs were broken,) introduced into a
fowl’s eye.
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2-20 p. M.—Drooping. _

2-30 p. M.—Seems very sleepy.

3-38 ». m.—Defecation ; still drowsy.
4  p. m.—Seems better.

This fowl gradually recovered. The snake was by no means
vigorous, and it died 3 days after.

No. 1.

September 8th.—Some poison was taken from a fine fresh
Krait 394 inches long, and applied to the conjunctiva of the fowl
used in No. 3 experiment of yesterday, at 12-28 », .

12-30 ». m.—Drooping. Rubs the eye with its claw. The eye
is not much swollen.

1-35 ». m.—Beak resting on the ground. Very drowsy.

2  p. m.—Convulsed.

2-25 p. Mm.—Oeccasional convulsive movements,

3 p. m.—Dead in 2 hours and 42 minutes.

The opinion you had formed, viz., that snake poison is absorbed
throngh mucous membranes, appears to be beyond a doubt, correet.
I believe the poison, if fresh, properly applied, and in a sufficient
quantity, is as surely fatal by absorption through mucous mem-
branes, as by the direct application of the poison ; only its fatal
action, of course, is greatly retarded under the former condition,

To-day 2 Kraits and 1 Daboia were brought to me. One
of the Kraits measures 453 inches in length, and 3 inches in cireum-
ference, and is beautifully marked.

September 10th.—Two drops of poison taken from a vigorous
Bungarus Ceruleus measuring 394 inches, was administered to a
fowl at 12-38 ». M. by the mouth.

1-2 p. m.—Tail droops and the bird is erouching.

1-5 p. m.—Defecation.

2-0 p. Mm.—Appears drowsy.

10-0 ». m.— Very drowsy.

1144.—Crouching.

124/, ~1Is slightly drowsy and crouching.
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Two drops of poison taken from another fresh middling-sized
Bungarus Ceruleus were given at 4-30 p, ar,

5  p. m.—Is very drowsy.

5-49 ». m.—Very sleepy and squatting down.

6-30 p., m.—Squatting still. Head drooping,

9  p. m.—Convulsed.

10-5 p. m.—Dead in 5 hours and 25 minutes from the second
application or rather administration of the poison.

September 10th—A very small quantity of poison taken
from a small Krait (Bungarus Ceruleus) was diluted with a drop of
water and applied to the conjunctiva of a fowl at 1 », u,

+ p. M.—Very drowsy. Crouching.

6 P. M.—Same state.

9 p. M.—Is very drowsy and squatting down.

10-15 ». .—Beak resting on the ground, and the head droop-
ing on one side.

10-30 p. m.—Convulsed.

11 p. Mm.—Dead in 10 hours. In this instance, however, the
poison was not only applied once but it was diluted. In the former
experiment, the fowl had been brought under the influenca of the
poison previous to the second administration.

No. 1.

September 20th.—An old bull was bitten by a large vigorous
Krait (Bungarus Cerulens) in the groin twice at 8 a. m. (My
snake-man having objected to take part in an experiment on this
animal, T had to manage as best I could, and the consequence was,
the snake was some time before i1t could be made to bite). It bit
ultimately, however, most savagely.

9 r. m.—Staggers as it walks.
3-3 ». m.—Is lying down. Salivation and profuse discharge

from the nostrils, tongue protrudes from the mouth on one side.
Is much purged.
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4 p. M.—Breathing hard, and making a low moaning sound
with each expiration. Legs occasionally convulsed.

4-45 p. m.—Dead in 8% hours. Blood coagulated, but not
very firmly after being taken from the body.

No. 2.

September 27th—An ox was bitten by a nearly full-grown
Daboia in the groin at 11 a. M.

12-45 ». m.—Is a little unsteady on his legs.

1-5 rp. m.—Is lying down.

2 p. Mm.— Walking about very unsteadily., Lame with the
right hind leg.

6 ». M.—Lying down, seems very weak. The bitten part is
swelling rapidly, gives oceasional short, quick, foreible expirations.

September 28k, 8 A. M.—Appears better, but is very drowsy
and weak.

8-30 ». m.—The Daboia of yesterday and a smaller one were
made to bite the animal again in the groin.

9 a. m.—The groin and right thigh are very much swollen.
I notice several bleeding points about the skin. (This the snake-
man told me would be the case, but I doubted it.)

10 a. a.—Is very costive. Endeavours to defecate, but cannot.

4 ». m.—Is standing up, the bhitten parts are enormously
swollen.

September 29th.—To-day the animal is looking very drowsy,
and is made to walk with difficulty. The legs are in the same
swollen state.

September 30¢h.—Is quite well ; has been purged. The swelling
is rapidly decreasing. In this instance, neither of the snakes was
fresh, and both had been used recently in experiments.






Brperiments on the effect of the Tanjore Pill in Snake Poisoning,
communicated by Dr. J. FAYRER.

The following experiments were made at my request, by
Mr. Richards, of Bancoorah, to test the efficacy of the so-
called Tanjore Pill. I am indebted to Mr. Gibbons, of Messrs.
Scott, Thompson’s, for the pills which were made up according to the
recipé given in Dr. P. Russell’s work on Indian Serpents, and must
have cost much ftrouble in the preparation, for some of the in-
gredients are difficult to procure. They were administered in ac-
cordance with the instruetions in Russell. Even the application of the
fowl’s liver was not omitted. Two or three of the experiments are
suggestive of good results, but they are also suggestive of large ani-
mals, probably imperfectly bitten. The other experiments, as well as
many as I have myself made, dispel the idea that this antidote is
any more effective than others that have been tried.

No. 1.

October 4th, 1870.—At 3-30 ». u., on the 3rd of October, an
old bull was bitten in the thigh, very wvigorously, by a fine fresh
Cobra (Kdla Kurees) 4 feet, 7 inches long, which had just been
brought from the jungle. The bitten part was well incised ; the
liver of a fowl rubbed in, and one of the “ Tanjore” pills mixed
with warm water was administered at once.

Note.— From Russell’s Indian Serpents.
Tawrore Prris.

Take White Arsenic,
» Roots of Velli-navi,
» Roots of Neri Vishana,
» Kernel of Nervalam,
» Black Pepper,
»  Quicksilver, of each equal quantities,

Juice of the wild Cotton (Mudar) sufficient to make into a mass, and divide into
five grain pills. Each pill contains a little over § a grain each of Quicksilver and
Arsenic.

These pills are given in doses of one or two, and at intervals of an hour, in some
cases not so frequently.

A fowl’s liver is also to be applied directly to the bite which is scarified.
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4-45 p. M.—~The animal appears perfectly well ; is walking
about and grazing, another pill mixed with warm water was |
given.

6-10 p. m.—Appears perfectly well, and is grazing still.

7-5 . m.—Another pill administered, appears perfectly well,
and is quite strong.

10 ». m.—In the same state.

11 25 ». m.—Standing up and is perfectly well. The skin is
very sensitive.

October 4th, 8 . m.—Well,

5 p. Mm.—Perfectly well.

This animal never exhibited a single symptom of poisoning.
He was not even rendered sluggish.

No. 2.

October 4th.—With a view of testing the powers of the snake
used in the former experiment, I made it bite a fowl in the thigh at
11-26 a. M.

11-27 a. m.—~Drowsy

11-28 o m.—Lying down and is gasping.

11-31 A. am.—Same state,

11-35 o. M—Convulsed.

11-36 A. sm.—Dead in ten minutes.

This leaves no doubt as to the power of the snake to poison.

No. 3.

At 12-52 p. m.—A goat was bitten in the groin by a fine fresh
vigorous Cobra (Kdla Kurees) just brought from the jungle.

12-58 p. m.—The part was well incised, and the liver of a
fowl rubbed in.

1-5 p. m.—A pill mixed with warm water was administered.

1-31 p. m.—Appears well.

9-12 P, m.—Appears well and is feeding,

3-5 p. m.—Half a pill administered,
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3-45 p. M.—Is running about.

4-30 p. m.—Appears very slightly sluggish. Administered the
other half of the pill.

5-30 p. M.—The animal is feeding and appears very well, only
that the tail occasionally droops slightly. Urine is passed pretty
frequently. This was the case also with the ox.

6 p. m.—Appears very well.

6-10 p. m.—Same state.

It ultimately recovered.

No. 4.

The cobra used in the foregoing experiment was made to bite
a fowl in the thigh, at 1-10-20 p. M.

1-11-20 p.. m—Administered half a pill mixed with warm
water ; incised the bitten part and applied a portionof the other half
of the pill.

1-13 p. M.—Beak resting on the ground and head falling on
one side.

1-14-40° p. w.:—Convulsed.

1-17 p. m.—Dead in 6 minutes and 40 seconds. Blood coagu-
lated immediately when.taken from the body.

No. 5.

A fowl was bitten in the thigh by a large Krait, that had been
in my possession for some time; at 1-24-30 p. a.

1-25-15' ». m:—Half a pill was rubbed into the part bitten,
after it was incised.

1-25-40 ». m.—Half a pill administered.

1-34-30 ». m.—Drooping.

1-34-45 p. M.—Another half of a pill administerad.

1-43 ». m.—Head drooping.

1-46 ». sm.—Head lying on the ground. Beak quivering.

2-T p.m.—Dead, in 434 minutes.





































































2 OX THE IMMEDIATE TREATMEXT OF PERSONS

tures to the depth of 4 of an inch with a pen-knife or other
similar cutting instrument ; let the woungdg bleed jreely; or
better still excise the punctured part, ﬂ-l'a 44— :
~ Apply either a hot iron or a live coal to the bottom of thes
f,ﬁl’— .ounds as quickly as possible or some earbolic or nitrie acid.
; £ Pﬁulf the bite be “A—M where a lizature ean "
be applied, s " ! ™ ,h/
/7 / sk with o sharp penknife eut out e ' : M

16

fdabaided gy, to the depth of § or § an inch. Then apply

the hot eoal or hot iron to the very bottom of the wound

Give fifteen drops of lig: ammonie, diluted with an ounds
of water, immediately, and repeat it every quarter of an hour,
for 3 or 4 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 infervals. t i :e the
persou-de-tha-nerrert-medicm-man—witheub -delayH-ome= be
near—in-half-amrtour, should no symptoms of poisenime have
gapeared, the ligatures should be relased, orthe-part will pepish

from gaugroue

If eymptoms o 1sghing rea:',ﬂg _ ri-]nij]___lrgj.i.gﬂ-j
erson eoveri the pdtson, or until

the ligatufed part be cold and livid.
Suction of the wounds is likely to be beneficial, jgal as it may
be dangerous to the operator, it eannot be recommended b

.

If, sebeillobeweme cymptoms of poisoning zeb in and in-
7 crease, if the patient become faint or depressed, unconscious,

‘A-ﬂ ' nauseated or sick,—apply mustard poultices, or lig : ammonise

turfes until

:

i

on a cloth, over the stomach and heart ; continue the stimulants
P ~ ond 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.

AL

)

"

-
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BITTEN BEY VENOMOUS SNAKES, 3

Do not make Lim walk about if-wesrsand-depressed ; rouse
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 poison-
ing are present, the same measures are to be resorted to.
They are less likely to be successful, but nothing else can be
done.
In many ecases,.she.prostration is due to fear, the bite may
have been that of a harmless or exhausted snake, and such will
rapidly recover if so treated and encouraged. If poisoned, but,
as frequently is the case, not fatally, these mensures are the
most expedient ; if~fatally poisoned, no others are likcely to be
more efficacious.
It will frequently happen that the bitten person is seen by
an educated person (though not a medical man) who may have
he opportunity of applying the magaeticer-electric. currentto /
ke beort and dinpbraga, or of making other additions tofhe .
measures alveady deseribed. Ly _such, the se-oatlede-aaatidgtecs

oy _bo given —though I fear they can add-butfJittlaidany
bemelitr Tle snake should always, if possible, be produced.

The measures suggested are no doubt severe, and not such
a8 under any other circumstances should be entrusted to mnon.
professional persons.

But the lternative is g0 dreadfird, that even at the risk of
unskilful treatment, it is better that the patient should have

this chance of recovery. e~ i

—m addition to a supply of lig: ammoniz to all police
thannahis or other public lnchh.ie-a awny from thédjspensaries
and stations where the ryots mig'ii['?‘ ly for aid in of
bites, I would snggest the addition ummll supply of strong
whip cord, an actual cautery iron and a small knife for the

‘purposes I have described, and a bottle of carbolic or nitrie
acid.
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ON THE NATURE OF SNAKE-POISON.

THE communication which I have the honour of making to
you this evening is in fulfilment of a promise made last
April, after the discussion of a paper on a similar subject
by Dr. Badaloni of Nocera, which excited considerable
interest and some criticism with regard to the purely scien-
tific aspect of snake-poisoning, its treatment, 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 purpose to describe the nature and the mode of action
of snake-poison on living creatures ; and, being most fami-
liar with the Ophidia of India, I shall select some illustra-
tions 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 describe.

The order Ophidia has three subdivisions :

1. Ophidii Colubriformes (innocent).

2. Ophidii Colubriformes Venenosi.

3. Ophidii Viperiformes.

The two latter are all poisonous—they are the Thanato-
phidia, and well merit this name in India, where they des-
troy, probably, 20,000 human beings annually.

‘The general anatomical structure and distinctive charac-
ters of a snake are well known, but I will ask you to notice
certain differences between :

1. An innocuous and a poisonous snake,

z. Between a poisonous colubrine 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 distinguished from innocent
snakes,

The harmless snake has two complete rows of ungrooved
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small teeth, one outer or maxillary, and one inner or pala-]
tine 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 anchylosed to the
maxillary bone, which is movable, and by its movement
causes the erection or reclination of the fang which is so
marked in viperide. 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 insertion
to only one or more teeth, the anterior and largest of which
is the poison-fang.

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, becoming fixed to the maxillary bone, and
placed in communication with the duct of the poison-

land.

5 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 compact, enclosing the usual pulp-
cavity ; but being folded on themselves form either an open
groove, as in the hydrophide ; a complete canal, as in
cobra ; or a more complete tube still, as in viperidz.

During development, the laminated tooth folds like a leaf
on itself, and so forms the channel along which the virus is
conveyed ; and thus the tooth makes a most complete hypo-
dermic syringe.

The poison is secreted by a conglobate racemose gland
situated in the temporal region behind the eye. Itis 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 sphincteral arrangement of muscular fibres which
would enable the snake to control the ejaculation of the
virus.
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I have not been able to make out such a sphincter in the
elapidee ; but Dr. Weir Mitchell says it exists in crotalus.
I may have overlooked it, and think it probable that further
examination may detect it in other poisonous snakes. I
may here just refer to the remarkable mechanism by which,
the ectopterygoid bone being pushed forwards, the maxil-
lary is made to rotate, and to erect the fang in the viperine
snakes; and to the action of the temporal and masseter
muscles jwhich, 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 described in the 7/lanatopiidia
(pp. 1 to 5), and are represented in the sketches and speci-
mens 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 com-
parison 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 elapidz,
the naja tripudians or cobra, ophiophagus elaps or hama-
dryad, bungarus ceruleus or krait, bungarus fasciatus or
raj-samp, sankni ; of xenurelaps, x. bungaroides, and the
various species of callophis ; hydrophide a very numerous
family of sea-snakes all are very poisonous, but, being con-
fined entirely to a marine or estuarial life, are not so
dangerous to human life as others.

The viperine snakes are represented by daboia russelii (or
tic polonga, or chain-viper); echis carinata (or kupur, or
phoorsa-snake); these are true vipers ; whilst the crotalidz,
or pit-vipers, are only feebly represented by the trimeresuri,
peltopelor, halys, and hypnale; these are much less poison-
ous than their American congeners, crotalus, lachesis, crus-
pedocephalus, and others.

The najadz are the most virulent of the colubrine snakes:
none are more deadly than the cobra or hamadryad. Of
viperidae the daboia and echis are probably as deadly as any
of the African forms.*

In 1868, I resumed an investigation, begun in 1854, on

* Of American elapide, elaps corallinus, and lemniscatus. Of
American crotalidae, crotalus, (rattle-snake), lachesis-mutus ; craspe-
docephalus (West Indian). Of African elapide, naja-haje, naja-
hazmachates : of viperida, cerastes, and four or five others are very
dangerous,
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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 popu-
lation 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 inuch the same rate,
The Sanitary Commissioner, in his report on the North-
West Provinces and Oude for 1882, tells us that 6,515 per-
sons 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 follow-
ing order : cobra, krait, echis, daboia,

The orhiophagus elaps, bungarus fasciatus,and hydro-
phida are deadly but less numerous, and therefore less
destructive to life.

The returns cited represent only a portion of India, and
there is good reason to believe that the total annual mor-
tality 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 im-
portant to humanity as to science to ascertain the nature
and properties of the poison, and to discover what may best
counteract it. A

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 secretion may in some way modify the action of the
poison, perhaps giving it the peculiarity in which it differs
from the cobra-venom) and is probably a modification 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 reaction, of varying specific gravity, 17058 being the
average (according to Wall) of a mixture of virus taken
from several cobras. It has 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 (Wall) and
forms a semi-crystalline substance like gum-arabic. It
is secreted in considerable quantities, and if a fresh and
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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 micrococci may be detected. The
mucus of the mouth may be the origin of these organisms,
and it is probable that there is nothing characteristic in
them (Wall), for the most active venom is free from them
The poison is exhausted when the snake has bitten fre-
quently, and it is then comparatively harmless; but it
rapidly becomes dangerous again.

“If 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 be left uncoagulated it is
poisonous, and the washings of the coagulum are also poi-
sonous.” (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 exhaustive analysis has not yet been given.

Fontana, in 1781, and Prince L. Bonaparte,in 1843, made
an analysis of the virus of the adder (Pelias berus), and
came to the conclusion that it contained an active principle,
to which he gave the name of echidine or viperine, which
he succeeded in separating. The paper in which he de-
scribes the process was read before the Union degli Scien-
ziate Italiani at Lucca in 1843, and is in our library; so far
as I know but little has been added since Prince Louis
Bonaparte’s investigations ; further analysis will probably
confirm or modify his views, and perhaps add to our infor-
mation. The Prince laboured under the disadvantage of
having only adder-poison to analyse. With a better supply
of cobra, daboia, or crotalus virus, which might now be
obtained, there are good grounds for hoping that the che-
mistry 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.
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In 1873, cobra-poison from Bengal was submitted to Dr.
Armstrong, F.R.S,, for analysis, and he obtained the follow-
ing results :— :

Crude Poizon. ';i,l:;l;;! %i'ﬁ:;l Albumen ﬁ;trﬂamparimn,

{Ralfe)
Carbon, 43.56 ..cccocvvneeeiinndl 45,76 43.04 53.5 53.5
Nitrogen, 40.30 .. uixisssssivs 14.30 12.45 15.7 5.5
Hydiogen. o nidaivmini 6.60 7.0 7.1 7.0
oot 1 1 R R e 2.5 1.6
BT ) R e 22.0
Phosphotous ........c...ceeee. 0.4

This is an incomplete analysis, but it is to be 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 and Reich-
ardt’s investigations, 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 tem-
perature of boiling water, without completely losing its
poisonous powers. The activity of the venom, however, of
crotalus adamantens scems to be destroyed by a tempera-
ture below 176 deg. Fahr. Mitchell, some years ago, showed
that the venom of crofalus durissus is not destroyed by
boiling, and the curious fact is noted that the venom of
erotalus adamanteus should thus differ from the venom of
other snakes,

The symptoms caused by the venom of the different
snakes with which they have operated do not, they say,
differ radically, save in degree, but there are symptoms
which suggest that further investigation may enable them
to peint out certain differences by which it will be possible
to discriminate one form of poisoning from the other. This
is partly in accordance with what has already been observed
in India, and notably by Dr. Wall.

The investigations, so far, lead them to conclude that the
poison of the cobra is the most active, next the copper-
head, then the mocassin, and lastly, the rattle-snake ; but
their researches 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. Professor Wolcott Gibbs, they say, was
unable to find an alkaloid in the poison of crotalus, but
they have satisfied themselves that the venom contains

i
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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 ana-
logus to peptones, and is a putrefacient poison ; another is
allied to globulin, and is a most fatal poison, probably
attacking the respiratory centres, and destroying the power
of blood to clot, while the third resembles albumen, and is
probably inocuous. The separation of the poisons necessi-
tates a long and elaborate series of researches, the results
of which will be subsequently reported. They have also
ascertained that the poison of the rattle-snake (erofalus
adamanteus), copper-head (Trigonocephalus contortrix), and
mocassin ( Loxicoplis 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 exhaus-
tion at the time. It is a most virulent poison, and it takes
effect when absorbed into the circulation, either by inocula-
tion, or as I demonstrated in India (quite against all former
and universal 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, some-
times with lightning-like rapidity, when it enters a vein; it
is deadly also to cold-blooded creatures, and to the lowest
forms 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 of venomous
snake, but it kills innocent snakes quickly. It has been
ascertained that a vigorous cobra can kill several dogs, or
from a dozen to twenty fowls before its bite becomes im-
potent, and then the immunity is of brief duration, for the
virus is rapidly reformed.

In 1868 and 1869 I observed that, whilst the general
characters of the effects of snake-poison are alike, yet viper-
ine differs from colubrine poison. The poison of naja kills
without destroying coagulability of the blood, whilst that
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of the daboia (viper) produces complete permanent fluidity
( Thanatopludia, p. 4), and, in connection with this, “the
blood of an animal killed by snake-poison is itself poison-
ous, and, if injected into an animal, rapidly producss 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 daboia-venom in the case of two horses bitten by these
snakes ( Thanatophidia, p. 79). At pp. 72-73, op. cit., I also
pointed out the peculiar action of daboia-venom in causing
early convulsions. In some the convulsions are more
marked, and, in others, death is preceded by a more de-
cided state of lethargy. In the bite of the echis the local
symptoms are peculiarly severe, so ( Z/hanatoplhidia, 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 narcotic, 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 surfaces it causes inflammation ; ab-
sorption then takes place, and the symptoms of general
poisoning are induced. It causes great local disturbance
as well as blood-change ; for, if the bitten creature survive
long enough, the areolar tissue may inflame, suppurate,
and slough. If it enter by a large vein, life may be de-
stroyed in a few seconds. It was supposed the more active
poisons acted by shock through the nervous system, but the
rapidity with which a poison can be distributed through
the circulation would account for the most rapid death
from snake-bite. The chief effect is on the respiratory
apparatus, and death occurs by asphyxia; but the whole
voluntary muscular system is also affected, and general
paralysis results ; whilst the long continuation of cardiac
pulsation after apparent death, proves that it is not due to
failure of circulation.

The action of snake-poison is discussed at full length in
the Proceedings of the Royal Seoctety by Dr. T. L. Brunton
and myself (1873-74-75-78). These researches led us to
conclude 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,
where the poison has been conveyed through a large vein
directly to the heart by tetanic arrest of cardiac action,
probably owing to action in the cardiac ganglia; (3) by a
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combination of these causes; (4) by blood-poisoning of a
secondary character.

The phenomena vary according to the nature of the
snake, and the individual pecuharlties of the creature in-
jured, the chief difference being observed in viperine as
contrasted with colubrine poison. The latter is a nerve-
poison of great deadliness ; but as a blood-poison it is not
of much power. Viperine poison, on the other hand, is a
more potent blood-poison. Dr. Wall summarises the differ-
ence in the action of daboia (viperine) or cobra (colubrine)
poison as follows : “ Cobra-poison, when introduced slowly
into the circulation, produces gradual general paralysis, but,
at the same time, shows a preference for certain nerve-
centres ; paralysis of the tongue, lips, and larynx being very
marked symptoms, and respiration is very quickly extin-
guished after the paralysis shows itself. Death is often
attended with convulsions, which are clearly due to carbonic
acid poisoning. Introduced with a fair amount of rapidity,
these symptoms are rapidly developed, the paralysis being
preceded by gentle stimulation, which causes slight muscular
twitchings. Injected in a large quantity into the circulation,
the stimulation is so violent as to cause general convulsions,
of which, however, the respiratory muscles have the chief
share, and which are immediately followed by paralysis
and death.

“ Daboia-poison, though not injected directly into the cir-
culation, causes the most violent convulsions, which are in
no way necessarily followed by paralysis and death, but
may be, for the time, completely recovered from. They do
not depend on carbonic acid 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 very quickly destroys the respiratory
functions—after slight acceleration the respiration becomes
slower, and the excursus is lessecned. Daboia-poison at
first quickens the respiration very much more than cobra-
poison does, and the lessening of the excursus and the
slowing of the breathing does not occur so soon. The
respiration generally in daboia-poisoning has a peculiarly
irregular character. This function certainly exists longer
under the influence of daboia-poison than under that of
cobra-poison. The effect of cobra-poison on the pupil is
so slight as to be a matter of doubt. Daboia-poison
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nearly always causes wide dilatation in the carlier stages of
the poisoning. Salivation is a constant symptom of cobra-
poisoning ; it is exceedingly rare in daboia-poisoning.

“The effect of cobra-poison in 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-poisoning, on the other hand, sanious discharges
are the rule. Albuminuria is usual should the victim live
any time; and, after the nerve symptoms have passed
away, the subject has to go through 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 daboia-poisoning, and the greater power it has of
destroying the coagulation of the blood.

“ The physiological properties of daboia-poison undergo
great change by its being heated to 100C. in solution, losing
the power of producing primary convulsions, whereas cobra-
poison remains unaltered. Daboia-poison kills birds at
once in convulsions, whereas, with cobra-poison, unless the
poison has been directly injected into the circulation, death
occurs only after paralysis.

“ Lastly, amphibia recover from an amount of daiboia-
poison that would be necessarily fatal in the case of cobra-
poison.”

Without unreservedly accepting Dr. Wall's conclusions,
I regard them as an able summary of the action of different
kinds of snake-poisons, and they confirm the deadly
nature of Indian as compared with European snake-
poison,

The local effects of the poison are partial paralysis of the
bitten part, pain, infiltration, swelling, inflammation, and
ecchymosis round the spot where the poison has been
introduced, and sometimes in other and distant parts,
and, if the animal survive for some hours, infiltration and
incipient decomposition of the tissues and hamorrhagic
discharges. The general symptoms are depression, faint-
ness, cold sweats, nausea, vomiting, exhaustion, lethargy,
Unconsciousness.

Dogs vomit, and are profusely salivated. They present an
appearance as if the hair were “staring.” As the poisoning
proceeds, paralysis appears in the limbs, commencing gener-
ally in the hinder parts, with a tendency to creep over the
whole body, involving the muscles of deglutition, and loss
of co-ordinating power of muscles of locomotion. Albumi-
nuria (especially in viperine poisoning), haemorrhagic dis-
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charges, relaxation of sphincters; exhaustion, lethargy,
and convulsions precede death.

In fowls the appearance is that of great drowsiness. The
head falls forwards, rests on the point of the beak, and
gradually the fowl, no longer able to support itself, rolls
over on its side. There are frequent startings, as if of sud-
den awaking from the drowsy state, then convulsions and
death.

In cases where the quantity of poison injected is large,
and it is at the same time very active (as in cobra), the
bitten animal small and weak, or if it have entered a vein
death is almost instantaneous, as from shock. In such
case, the cardiac ganglia are probably paralysed; at all
events, the heart suddenly ceases to beat.

The effects of snake-poison on man are much of the
same character, and may be studied in the details of sixty-
five cases recorded in the Tlkanatophidia, which also give
an idea of the duration of life, Dr. Wall has summarised
them as follows: “ The average length of time of the sixty-
five cases is 15°'17 hours ; but the average is raised by the
exceptionally long duration of a few cases of viperine
poisoning, so that a better estimate of the probable dura-
tion of time will be obtained by dividing the period in
spaces of one hour each, and determining what percentage
of deaths occur in each.

i Per centage, Per centage,
One hour and under ... 10.76 | Between 7 and 8 hours... 4.61
Between 1 & z hours ... 12.3 o Ot O Cae TOF
w 253 » o 1384 S0 e L i TG
» 3nd een 761 5 10 4, 12 4 .. 461
w 495 n e L54 w 12 5,24 4 .. 9.36
e Rl e Lade EWer A hanYS Lo asa 20,00
n 6 1] ? ] Ch S 3"0?

“The most fatal periods appear to be between two and
three hours, and more than twenty-five per cent. of the total
deaths take place between one and three hours after the
infliction of the bite.”

It appears, also, from the above report in which, in fifty-
four cases the exact spot is described, that g4'54 per cent,
are wounded in the extremities.

] Per centage Per centage
Place of Bite. of Cases, Place of Bite. of Cases,
Fingers and wrist s 31.48 Leg FEE
Fore arm i A TDh Thigh ... 1
Elbow ... P L Breast ... SRR 18 1
Shoulder i Gt Ear s La85
Feet, toes, ankle e 48,15 Perinazum “en Sne. Lk




12

This is a matter of some interest, as the hope of success
lies in preventing access to the circulation, and in the
facility of removing the part injured, and with it the inocu-
lated venom.

The greater proportion of deaths recorded, result from
the direct effects of the poison; chronic cases, in which
death or recovery resulted after protracted periods, are less
frequently referred to.

Snake-poisoning in thiscountry is of the viperine character,
and though happily the activity of our viper is feeble com-
pared with that of the tropical viperida, and except in the
case of very weak or young creatures, its immediate effects as
a nerve poison are feeble ; yet the effects on the blood, and,
locally, on the tissues, may be productive of severe and
even dangerous symptoms.

The result of my experience is that, so far, no physio-
logical antidote to snake-virus is known, and that when the
full effect on the respiratory centres is produced, remedies
are of little, if any, avail; albeit, when the poison has
entered in smaller quantities, treatment may be of service
on general principles.

Viewing the apparent analogy between curare and snake-
poisoning, death in both being caused by paralysis of the
respiratory apparatus, Dr. L. Brunton and I hoped that, by
keeping up artificial respiration, and supporting the bndy-
temperature, we might keep an animal poisoned by snake-
virus alive until elimination had taken place; and the result
of some experiments justified the anticipation to some
extent, for animals were kept alive for many hours, but
succumbed at length when the artificial respiration was
withdrawn. Mr. V. Richards, who repeated our experiments
in India, succeeded in thus keeping an animal alive for days,
though it, too, succumbed finally. In the case of curare,
artificial respiration is completely successful, though not so
in snake-poisoning. This seems to show that the damage
done by the snake-poison is of a more serious and perma-
nent nature than that by curare, as indeed T am inclined to
believe, though I do not say that a physiological antidote
is impossible ; all I assert is, that it has not yet been
found. I would encourage efforts to devise a method 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
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small, which, though dangerous, is not of necessity fatal,
in such cases we may influence the result by treatment, and
save life in some. But after long and repeated observation
in India, and subsequently in England, I am forced to the
conclusion that all the remedies hitherto regarded as anti-
dotes 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 permanganate of potash as a remedy, and shall read a
letter from Dr. M. de Lacerda, of Rio de Janiero, written by
that distinguished physician as a commentary on the dis-
cussion which took place here last April on Dr. Badaloni’s

aper.

¢ 'I;'he first and most important indication is to prevent the
poison entering into the circulation ; to this all else is sub-
sidiary. 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
may produce their effects so rapidly, that only immediate
severance of the part, or complete constriction, prevents
absorption.

It is necessary, therefore, as quickly as possible after a
bite has been inflicted, to apply a ligature above it, and so
tighten it as to completely arrest the circulation. As it
happens in g4 per cent. of cases that the bite is inflicted on
an extremity, this may frequently be accomplished ; 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, ligatured 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, some escharotic, or the permanganate
solution, taking care that it reaches, as much as possible, in
every direction where the poison may have infiltrated.
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
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to fail, use artificial respiration, and endeavour to keep the
patient 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 ligature, as recommended by Dr. Wall ;—
that permanganate, five per cent. solution, should be ap-
plied 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
should neither be encouraged nor relied on. Insist on the
importance of quiet and perfect rest; the temperature
should be kept up ; the respiration, if it begin to fail, sup-
ported by artificial methods. Where the poison has happily
been limited to the seat of inoculation, and in cases where
no great quantity of virus has been absorbed, we may hope
to do good ; but where the poison has entered the circula-
tion 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 aligature 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, by twisting, 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 pen-
knife, or other similar cutting instrument; let the wounds
bleed freely ; or, better still, excise the punctured part and
all the infiltrated areolar tissue subjacent to it. Apply
either a hot iron or a live coal to the bottom of these
wounds as quickly as possible, or inject into the subcuta-
ncous cellular tissue a solution of permanganate of potash,
five per cent., or some carbolic or nitric acid. If the bite be
where a ligature cannot be applied, with a sharp penknife,
cut out the bitten part and all the infiltrated cellular tissue
to the depth of a quarter or half of an inch; then apply
a hot coal or hot iron to the very bottom of the wound,
or, better, the permanganate of potash. Give fifteen drops
of liquor ammoniz diluted with an ounce of water imme-
diately, 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. Suction of the wounds is not very
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likely to be beneficial, and as it may be dangerous to the
operator, it cannot be recommended.

If symptoms of poisoning set in and increase, if the
patient become faint or depressed, unconscious, nauseated,
or sick, and respiration begin to fail, with symptoms of
paralysis of tongue and fauces, apply mustard poultices, or
lig. ammoni= on a cloth, on the stomach and heart ; con-
tinue 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, 7.¢.,, milder cases, must be treated on the same
and general principles. 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 are present, the same measures are to be
resorted to. They -are 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 exhausted snake, and
such will rapidly recover if so treated and encouraged. If
poisoned, but, as frequently is the case, not fatally, these
measures are still the most expedient.

A plain summary or translation of these suggestions
might be hung up in public places. The people should be
warned against incantations, popular antidotes, and delay
in seeking for aid. Every police inspector, of whatever
grade, might be taught the application of the simple mea-
sures 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 recoveries from Indian
snake-poisoning occur chiefly in cases where the snake has
been exhausted or harmless, or has bitten imperfectly, and
in a few cases where prompt interference has prevented
the entry of the poison into the circulation.

Let me now make some remarks on the remedial value of
permanganate of potash. During my investigation of the
value of remedies for snake-poisoning, permanganate of
potash was not omitted, and I made the following experi-
ments :—

June 12th, 1869.—First, a fowl was bitten by a cobra in
the thigh at 3 p.m.; at 3.1 fifteen drops of ligq. potass. per-
manganate were injected into the spot; dead in seven
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minutes, 3.35. Second, forty drops of lig. pot. permanga-
nate injected into the external jugular of a dog. This
produced no apparent effect on the animal. At 3.48, bit-
ten 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 injected into the vein; 3.54, two
drachms injected into the bowel, all the symptoms of cobra-
poisoning advancing rapidly; 4.12, forty more drops injected
into jugular vein ; 4,25, dead in thlrty seven minutes.

In 1878 Dr. Brunton and I made the following experi-
ments, which confirm the power of the permanganate to
neutralise the poison before it has entered the circulation,
but show its inefficiency when it follows it.

Experiment 1.—Five milligrammes of poison were dis-
solved in one cubic centimetre of water, and mixed with
one cubic centimetre of liquor potassa permanganatis, and
injected under the skin of a guinea-pig. No symptoms
were produced, and the animal remained quite unaffected.

Experiment 2—Two rabbits of the same litter, each
weighing exactly 2 lbs., were taken. Five centigrammes
of cobra-poison, dissolved in one cubic centimetre of liquor
potass& permanganatis, 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 observa-
tion 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
poison was lost, so that the animal did not receive the full
dose, yet it died in thirty minutes.

Experiment 3.—April 4th, 1878. Guinea-pig, weighing
14lbs. ; injected four centigrammes of cobra-poison into
leg. 4.1 p.m., ligature applied immediately ; permangan-
ate of potash applied immediately. 4.5 p.m., twitching ;
4.10 p.m,, dying ; 4.13 p.m., convulsion ; 4.14 p.m., dead.

.E:t‘perzmmt 4—-—-Apr11 4th, 1878 G:LIIHEEL-pi‘T wclghmg 1
1b. 3.45" 20” p.m. Injected § grain (= 4 centigrammes) of
cobra poison, under skin of leg. A ligature was applied
round the leg in one minute, and in five minutes perman-
ganate of potash was rubbed into an incision made over the
site of injection. 3.52 p.m., ligature cut; 3.53, twiching
violently, leg para]ysed 3.57 p.-m, dymg : 3.58 p.m, dead
—less than thirteen minutes.



17

Dr. Wall, who has carefully investigated the subject,
makes the following pertinent remarks Zndian Snake-
Poisons, p. 129) : “ As it was found that potassium perman-
ganate does destroy the poison, steps were taken to see if it
would be of any practical use in the treatment of animals
suffering from snake-bite. It was found, by experiment,
that a considerable quantity of potassium permanganate,
dissolved in a weak saline solution, could be injected into
the circulation of an animal without producing any imme-
diate effect (I found the same with a strong solution). A
dog, suffering from cobra-poisoning, had a cannula placed
in its saphena vein ; a solution of potash was injected, but
though a large quantity was cautiously and gradually in-
troduced into the circulation, and though at the same time
life was prolonged by artificial respiration, in no way was
the least benefit to be perceived from the remedy. The
reason is obvious. It is quite true that potassium perman-
ganate destroys the active agent of cobra-poison by oxidis-
ing it ; but, when introduced into the blood, it of course
commences oxidising indifferently all the organic matter
with which it comes in 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 gener-
ally, instead of being reserved for the cobra-poison in it
alone; so, if cobra-poison is dissclved in an organic solution,
and the permanganate is added before injection, the poison
suffers little, if any, diminution in strength, for oxidation
has taken place chiefly at the expense of the other organic
matter. Thus, it would be necessary to destroy all the
constituents of the blood by oxidation before all the poison
in it could be destroyed too. If a substance should be
found having the power of oxidation, with a special affinity
of exercising it on snake-poison, the problem of the treat-
ment of snake-bite would be solved, but potassium perman-
ganate 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 practical use.

Wall further remarks : “ It may be asked why, if metal-
lic salts, tannic acid, hydrate of potash, and permanganate
of potash, destroy snake-poison,should not these substances
be used in preference to excision. The reply is obvious.
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If we could know the exact position of the poison, and if
there were only one deposit, we might probably succeed in
destroying it by injection. But to remove the poison de-
posited 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 ( Experimenis on Permanganate of Potash
and its Use in Snake-poisoning ) dated 1882, Richards says:
“ A solution of § 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 his letter dated July 22nd, 1882, he says: “It
is, in my experience, the 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 permanganate 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 permangan-
ate will certain]y destroy the poison lying beyond the liga-
tured part,” if it come in contact with it; but, as Wall
pt::mted out, the difficulty of insuring its contact with the
poison 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 ab-
sence, tannic acid or liquor potasse might be resorted to
with the same object ; but as a constitutional remedy, as a
physiological antidote, it is powerless, like all others that
have been tried and failed to do good. Dr. de Lagerda him-
self, although he attributes the highest value to it as a
chemical antidote, both as a powerful 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 it is a Utopia.”

Dr. de Lagerda’s letter is most interesting and instruc-
tive. He says that he has been led to write it by reading
the report of a discussion at this Society on April 16th,
1883. With some preliminary observations, he continues :
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“I beg leave to protest against an opinion attributed to
me by some of your colleagues, but which 1 have never
sustained. I refer to the opinion that attributes to bacteria
the effects of the poison. I have weighty reasons for con-
sidering such an hypothesis as entirely false. I recognised,
indeed, by means of repeated and careful observations that
the venom contains micrococcus in great numbers, and I
made a communication on this subject some thrce years
ago to the Academy of Sciences of Paris. These corpus-
cles, 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 producing a rapid alteration in the molecular compo-
sition of the albumina 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 nervous and other elements
whose functions are disturbed immediately that the venom
comes in contact with them. Now, such immediate action
can never be attributed to bacteria. You see, therefore,
that this unsustainable theory cannot be invoked in en-
deavouring to explain the neutralising effects of perman-
ganate of potash.

“Having made this protest, I will procced to indicate
the points on which I cannot agree with certain of your
colleagues and with yourself, in regard to certain questions
relative to snake-poisons. In the first place, I do not con-
sider it exact to say that this venom inoculated in the
tissues of an animal, invades rapidly the organism.* On
the contrary, numerous experiments made during three
years have proved to me that the venom is slowly absorbed
by fractions, acting first locally on the tissues in which it
has been innoculated, the elements of which imbibe the
venom little by little and fix it. This destructive local
action is at times, of itself alone, sufficient 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 to the generalisation
of the venom which require a greater time for their mani-
festation,

* Dr. de Lacerda may possibly have operated only with the crotaline
snakes, and if so, he has not had the opportunity of witnessing the dif-
ferent action excited by colubrine poison. In my experience, frequent
experiments showed that direct general contamination follows the bite
even when no large vein has been wounded.
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“In those cases in which the effects of a generalisation
of the venom were produced within a short time after the
innoculation, some vessel had been opened by the inocu-
lating 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 actuates principally upon the blood, while
others act specially upon the nervous centres. 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 action of the venom, that I have verified for Brazil.
With the venom from a single species, I may even say, of a
single individual, an animal may be made to succumb by
causing profound perturbations in the central nervous sys-
tem, without apparent alteration in the blood ; or wice versd,
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 comprehend and how I judge that the efficacious
effect of permanganate of potash should be comprehended.
You yourself, by experiments made in 1860, recognised
that permanganate of potash mixed with the vernom, 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
inoculated 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, des-
troying it in two ways: first, as a powerful oxidising
agent ; second, by the potash that forms the base of the
salt. Passing a current of nascent oxygen through a con-
centrated solution of the venom, this loses entirely its noxi-
ous properties. This experiment, which I have repeated
many times, gave me always the same result. Let us
suppose now that an individual is bitten. If injections are
made in the place of the bite from five to ten minutes
after the inoculation of the venom, this is promptly neu-
tralised zz szfu, and the individual runs no further danger.
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A great number of facts like this have been observed in
Brazil. If aid is given late, hours after the bite, when the
tumefaction of the wounded part is very pronounced, and
the phenomena that indicate the entrance of the venom
into the circulation have already declared themselves, in-
jections repeated in various parts of the wounded member,
parting from the wounds made by the fangs of the reptile,
still give very good results. Nor is it difficult to explain the
good results in this case. The venom, as I have said, acts
first locally, and only enters the general circulation after
the lapse of a certain time, and by portions. The perman-
ganate of potash, meeting in the tissues with the venom,
which is little by little diffusing itself, neutralises it in the
various points where it has been diffused, and thus stops
the source of supply. The entrance of new and successive
portions of the venom into the general circulation being
thus impeded, the organism takes charge of the elimination
of what has already been introduced, and which was in-
sufficient to compromise the life of the individual.

“We will now suppose a case of greater gravity, in
which a vein is wounded, and there is a rapid penetration
of a large quantity of venom into the circulation. Even
here, an injection of a solution of one-hundredth of per-
manganate of potash may be practised in the wvein, since
we have recognised that no bad effects are produced in
dogs by a dose of from two to three cubic centimetres. In
this case, the good results are problematic, in view of the
rapid diffusion of the venom in the organism ; but then, if
permanganate of potash does no good, no other substance
could be useful. These cases, fortunately uncommon, are
beyond all help.

“As to the idea of finding a physiological antidote for
snake-poison, I entirely agree with you that it is a Utopia.”

After careful consideration, fully admitting that in per-
manganate of potash we have an agent which can chemically
neutralise snake-poison (as indeed was shown by Dr. Brun-
ton and myself in 1878), I do not see that more has been
done than to draw attention to a local remedy already
known as a chemical antidote, the value of which depends
on its efficient application to the contaminated part, which,
Dr. Wall has pointed out, is too uncertain to be reliable.
We are still then as far off an antidote as ever ; and the
remarks made by me in 1868 are as applicable now as
they were then ; they were as follows :—

“To conceive of an antidote, as that term is usually



22

understood, we must imagine a substance so subtle as to
follow, overtake, and neutralise the venom in the blood, and
that shall have the power of counteracting or neutralising
the poisonous and deadly influence it has exerted on the
vital force. Such a substance has still to be found, nor
does our present experience of drugs give hopeful anticipa-
tions that we shall find it. But I repeat that where the
poisonous effects are produeed in a minor degree, or where
the secondary consequences are to be dealt with, we
may do much to aid the natural powers in bringing about
recovery.”

In conclusion, fully acknowledging the value of recent
researches, I would express a hope that the subject may
receive further vigorous investigation, and that efforts may
be prosecuted, especially in the direction of search for
some method of increasing elimination of the poison, of
ascertaining the exact nature of the lesion of the nervous
system and blood, and how far they are removable ; that,
as to local measures, with the view of preventing entry of
the virus into the circulation, and of neutralising it n situ,
improvements on present methods may be sought for. As
to advance in the investigation of the physiological and
chemical aspects of the question, much may still be done,
as also in respect of the chemistry and microscopical cha-
racter of the virus itself, and the blood and tissues of the
poisoned. But these inquiries, of such importance to the
human race, can, I fear, make but little progress whilst the
present restriction on all physiological research continues
to be maintained.

A review of the subject of snake-poisoning would be
quite incomplete without acknowledgement of the valuable
labours of such Indian observers as Dr. Short, Dr. Nichol-
son, and Dr. Stradling; Drs. Stuart, Ewart, Richards, and
Wall, who have added materially to our knowledge, as also
have Dr. Halford, in Australia, Dr. de Lacerda, in Rio de
Janiero, Dr. Lauder Brunton, F.R.S,, in London, and Drs.
Weir Mitchell and Reichardt, in America, who are now en-
ogaged in the most important and much needed investiga-
tions into the chemistry of the poison, and the condition of
the blood and tissues of the poisoned.

I am indebted to the Director-General of the Army
Medical Department for the following interesting case,
which will appear in the next Ammy Medical Department
Report,

Colonel M., while serving in Zululand, near the lower
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Tugela river, was bitten in the leg just below the knee, and,
after the lapse of a few seconds, became sensible of extreme
shock, and at once felt certain that a snake had bitten him.
He rode back to camp, and, when first seen, ten minutes
after the infliction of the injury, was in the following con-
dition. There was pain, ecchymosis, swelling, and partial
paralysis of the bitten part. He was so exhausted that he
had nearly fallen off his horse. The forechead and hands
were bathed in cold perspiration; the exiremities were
cold and pale; there was great nervous depression, with
sense of impending death ; respiration was hurried. Quickly
following this, bilious vomiting set in, with loss of co-ordi-
nating power; numbness of extremities and lips, and
dragging sensation of the face; intense pain in neck,
troublesome cough, with thick viscid expectoration. The
pulse was, from the first, weak and rapid, rising from 120
to 150; restlessness and anxiety became very distressing.
Vomiting ceased at g p.m., but soon afterwards still graver
symptoms developed ; vision rapidly failed; the eyelids
drooped, the speech became thick and nasal ; there was
paralysis of the tongue and soft palate, with dysphagia.
The were also chronic convulsions of the upper extremities
of the muscles of the chest; the breathing was stertorous,
with low muttering. At 12.45, he spoke for the last time,
and then lapsed into a semi-comatose condition, and died
at 2 a.m,, ten hours after the bite,

Tight compression was made above the seat of injury,
between the bite and the heart; wound enlarged, and an
attempt made to remove all the blood and poison from
it. Nitrate of silver and ammonia were applied freely to
the surface of the wound. Ammonia and diffusible stimu-
lants were administered by mouth. To relieve the dis-
tressing vomiting, sinapisms were applied to region of
stomach, and brandy, with soda-water, given ; the restless-
ness was combated with hypodermic injections of morphia
(half a grain for a dose); the morphia gave great relief,
which, however, was only transitory. Hot water-bottles
were applied to the feet, and stimulants were given with an
unsparing hand, but were not always retained. Ammonia
was also injected subcutaneously.

Post mortemn examination made nine hours after death ;
body well nourished. Cadaveric rigidity well marked.
Hypostatic congestion. Great discolouration of scrotum
and finger-nails. Situation of bite on left leg at upper and
inner side of calf, about three inches below internal con-
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dyle of femur, and immediately over internal saphena vein.
Appearance that of a small pin-puncture; lower part of
leg rather swollen. On removing the skin from the region
of the wound, there was found great sero-sanguineous ex-
travasation into the surrounding tissues, and the muscles
were soft and infiltrated with blood ; the internal saphena
vein was punctured. The venous system on the left side
much congested. The glands in left groin, in long axis of
limb, enormously enlarged and congested. Glands in right
groin normal; pericardium normal. Heart, right cavities
of, full of fluid blood; left cavities empty ; valves healthy ;
no clots. Lungs normal. Liver congested, and slightly
enlarged. Gall-bladder fully distended. Spleen somewhat
enlarged, otherwise normal. Stomach slightly congested,
ruge well marked ; contents, a small quantity of glairy
mucus. Kidneys normal. Omentum contained much adi-
pose tissue, Intestines normal. Bladder normal, contaiged
a small quantity of wurine. Brain somewhat congested,
otherwise normal. Blood in a fluid state.

The snake which inflicted the fatal wound was not seen ;
in all probability Colonel M. trod on one asleep, which then
struck at him. The systemic shock was at once apparent
after receipt of the injury, which is accounted for by the
puncttre of the internal saphena vein, and the introduction
of the poison direct into the general circulation. The
clothing traversed by the fang of the snake was, first, cloth
garter ; second, khakee riding-breeches ; third, drawers of
light material. From the high situation of the puncture, the
opinion of competent judges was that the snake which in-
flicted the wound was a “ black mamba,” one of the large
African vipers, species not determined.

The following were exhibited :—

Crania of innocent snakes.

Crania of venomous colubrine snakes.

Crania of viperine snakes.

Dissections of muscular apparatus for erecting fangs.

Dissections of poison gland and duct.

Models of fangs.

Drawings of the above.

Also coloured figures of venomous snakes of India.

The following snakes were exhibited :—

Naja tripudians, bungarus ceruleus, bungarus fasciatus, callophis,
elaps cnraﬁinus, daboia russellii, echis carinata, vipera rhinoceros,
vipera cerastes, lachesis mutus, crotalus durissus, pelias berus, and
several non-venomous snakes,















ExreriMesT No. 4.

A large Varannus Flavescens (Gosamp) was bitien, at
-55 p. m., by a full-grown, fresh, and vigorous cobra of the
light colored variety, with one occellus, which the Natives of
Bengal call “ Keowtie,”” in the mouth and in the thigh, the
integument having been previonsly raised to ensure the penctra-
tion of the fangs and insertion of the venom,
3-57,~The bitten leg is dragged as though paralysed ; the
mouth is blceding from the cobra’s bite.
4-25 p. m,—Drags the leg ; is rather sluggish, but not much
affected. '
4-27,~Lies prone. Is nearly parslysed, and moves with
great dificulty,
4-35.,—Apparenily paralysed ; can be moved with diffienlty.
4-55,—Much the same. After this the Varannus began ta
improve, and at 2 p, m, the following day he appeared better,
though still sluggish. On the 11th June, at 2 p. m,, I found -
~the Varapuus dead in the cage. He was seen alive about
naen, '
ExpeERIMENT No. 5.

At 4 p. m, a half-grown fowl was inoeunlated in the
muscolar part of the thigh with four drops of cobra poison
removed from the snake the day before. The poison was injected
with the ordinary hypodermic syringe. The effect was almost
instantaneous. The fowl staggered when placed on the ground ;
was in mnvﬂuua at 4-1, and was dead at 4-4, This experiment
would appear to show that the poison loses very little of its
power, if any, by removal ; and that its action depends much on
the instrument with which it isinjected. The hypodermic
needle resembles the cobra’s fang, and was almost as rapid in
inducing the full effect of the poison.

ExpERIMENT No, 6,

At 4-7 p. m., a very large Rana Tigrina was injected with
ten drops of the same poison, with the same instrument as that
used for the fowl, The axilla and the abdominal wall werg the
ylaces selected for injection, -

_4-22,—8lightly convunlsed, and then parkially paralysed.

4-30.—Almost motionless ; respiratory movements still
apparent. 4-35.—Dead,

4-20,—He is beginning to be sluggish, but is very slightly
affected.

This experiment points to the differenco of the effect of the
poison on cold and warm-blooded animals, With three times
the amonnt of the poison as was used in the case of the fowl,
it took seven times as long to kill the frog.






“ExrermnsT No. 7

One drop of carbolic acid was administered to a full-grown,
vigorons cobra at 4-14 p.m. In two minutes the snake wasin
conyulsions, and powerless to strike, or even erect Lis hood.
. 4-34,—8till struggling ; mnvulqeﬂ mm:.th open, but unable
to move or strike, i

4.45.—Has gradnallg been recovering ; looks still very weak,
and the head trembles, and can be raised with difficulty. At
2 p. m, the following day the snake bad recovered, but still
secmed weak, and unable to dilate his hood perfectly.

A smaller cobra tow which the same quantity, one drop, was
administered, died in less than five minutes,

ExreriMEnT No. 8.

Two drops of carbolie aeid were administered to a large frog,
Rana Tigrina, at 4-15 p. m.

4-20 p. m,—Apparently not affscted.

4-22,—~Bepgan to be sluggish.

4-24,—Very sluggish ; reflex movements when the Lind legs
are irritated, i

4-30.—No reflex movement ; lies almost paralysed ; respiratory
movements ging on slowly,

4-40,—Quite dead.

When dead, the body became quite collapsed and pinched in,
whilst the frog Lilled by cobra poison was muach distended.

The poison used for inoculating on this oceasion had been
taken from three cobras the day before. There was altogether
abont forty or fifty drops. It is a slightly viscid, somewhat
opalescent fluid ; clear when pressed out of the poizon gland,
but becoming slightly turbid afterwards, with' a slightly acid
reaction, and under the microscope presenting the appearanca
in the annexed sketch,® which I observed after very careful
examination, ;

This poison used on the day after its abstraction had lost
very little of its virnlence ; for, when injected throngh the hypo-
dermic needle, it cansed death wvery rapidly. Where it has
appeared to fail, the apparent failure has probably been due to
the mode of insertion., The hypodermic syringe is very like
the poison fang, and it appeureﬂ to inject the poison jusl:us
efficacionsly.

I may note that the experiments with cobras have been made
with three varieties of the “*Naga Tupudiapa.’”” They wvary
in color from black or prismatic dark-purple to a light brown
or ash color. The snake-catchers describe three kinds : the
Goomun, marked on the hood with spectacles ; the Kemwiie,
marked on the hood with one occellus, and generally of a light
color; the Kalasamp or the black cobra.

The Bungarus Fasciatns they call Sanini,

The Daboia Russellii is called by them the Bore, and is
regarded asa very poisonous soake. As yet I have had no

opportunity of trying any experiments with this snake.
June 9th, 1868,

* Owipg to a delay, the sketehes gro postponed,~Ep,, I, W, &,




















































































