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PrEss CoMuMENTS oN THE First Epimiox.

“This book . . . . meets a longfelt want, in affordineg =z
ready means of identifving a dead snake,”

* Invaluable to medical men in Indi,'”

‘So far as the venomouns kinds are concerned a wvery little
P tice with :"Ll.j“I' Wall's kev will enabls any oneg to discover the
species with case and certainty

14K,

o ==Comniry Queries and Nofes, May

“ The book is arranged in the most lucid manner, and onght to
be included in the library of every Anglo-Indian. [t reveals a
farge amount of patient research work, and is interesting through-
out,”"— e Pioneer, 9th February 1908,

“Of great value to the moedical ]?I'Uh."ﬁ.‘\'il.l]! as well as to the

naturalist.”—Review, Limes of India.
“ The book is well adapted o enable medical men and others to
fﬂl_'!tlih', with the mimimuant of (rouble, any of the Indian [mi-'.m]uu»_‘.

land snakes.""—MWadras Mail.

A valuable contribution to the literature of the Thanatophidia
of India."—dAdvocate of India.

C Fhe -ﬂ.‘ljt'-'i ol M:lerl' Wall's little book is to puiju out charac-

ters of scaling by which, in his opinion, any one should be able to

arrive 2t the name of any'poisonous snake . . . . . To
many, the system proposed in this book will be of real utility.
<« wowoao. We wish Major Wall’s little work a wide cit-
culation in India."—G. A, B, Country Life, April 1908.



PREFACE.

bnpretentious and concise as this little work is, 1t has
met with a measure of appreciation greater than the
author ever anticipated when contemplating its compila-
tion. The frst edition of 1,500 copies i_‘s||]‘.|-:-i=,||'f-1 in 1908
sold out within three months, and the second edition of
1,500 copies is now exhausted. The Secretary of the
Bombay Natural History Society now contemplates the
production of a third edition, and has asked me to revisc
the previous matter, amplify it, and bring it up to date.

I find there is little to add to what has been previously
written. As far,as [ am aware no new poisonous snake has
been described during the last five years within owr In-
dian Dominions, but the existence of a viper hitherto un-
described has been discovered in Waziristan by Major
(). A. Smith. As it seems possible this viper may be
found hereafter within British territory, I have given a
description in this edition, and have christened the snake
provisionally (7} Pseudocerastes bicornis.

The favourable reception given to my earlier work has
encouraged me to add a second and third part to the
present edition in which 1 propose to deal with the highly
important subject of ophitoxiemia and the treatment ol
snake poisoning.

[t is to be regretted that I am unable, with very few
exceptions, to add to my original remarks on the effect of
snake poisons. Our complete ignorance ,as to whether
many of the snakes referred to are fatal, over and above
being poisonous, must have struck all readers of the previ-
ous editions ; and it was hoped that many who realized
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where they could fill in gaps and extend our knowledge
would be induced to  report cases coming under their
notice.  Many large employers of labour, planters especi-
ally, must f(requently get snake-bite casualties among
their coolies.  To take examples, we have no single
record of symptoms of the poisoning of the banded krait
(Bungaries fusciafes), common as this snake is in Assam and
Burmah. Again, snakes so common as the black kraits
(B. lividus and niger) in Assam, as Callophis macclellandi
in the Assam Hills and Eastern Himalayas, as the pit
VIpers Laclesis macrolfepis, anamallensis and strigalus in the
southemn Indian Hills, and L. #rigonocephalus in Ceylon
should furnish many records which would be received
with appreciation by the author, or by the Sccretary ol
the Bombay Natural History Society. Any information,
however meagre, is worth reporting, and may  prove
useful, and even a badly mutilated snake 1s capable of

identification in competent hands.
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N APPEAL.
The author will be very pleas ey1tal d  return any
cnakes se v, annd wonld T ¢ erateiul for any information,
however meagre, his readers may be ble 1o =ive him of snake-bite

fatalities, Ly bl ally "\'-'I.H e il affender has Deen .Ix':!}'-"-!. MNo atier
how mutilated the snake may ha it ie of value: He feels certain

ihat much valuable information con erning snakes, the poison of

which we are entirely 1Enorant, {5 .""..:!'_, lost to wclenoe each year,

Specimens chiould be addressed to the Honorary  Secretary,

Bk Natiral History Society, 8, Apollo Street, Bombay.
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THE POISONOUS TERRESTRIAL
SNAKES OF OUR BRITISH INDIAN
DOMINIONS AND HOW TO
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By Major F, Warr, LM.5., CALZ.5.

INTRODUCTORY KEMARKES.

Dhirine the last decade a vast advancement in our knowledge of
snake venoms has been acquired, both in the provinee of toxicology

and i the all-important one of therapeutics,

Whilst many observers have been engaged in the intricate,
laborions, and minute researches connected with the investigations®
of the toxic propertics of various venoms, very little, if any,
advance has been achieved in that equally important and sister
branch of the subject which deals with the identification of snakes,
and especially with the distinetion of the poisonous from the’
non-poisonons varicties.

In the treatment of spake-bite these two fields, though wvery
distinet, are mutually II]'Itt']'lil._']:lt'ndl_‘:l'll. [t is of little use to have
the knowledze derived from one set of investigators at one's ingers’
ends, and iis fruits—wiz, antivenenc—to hand in all our huspitals,
if the medical attendant is incompetent to recognise @ poisonous

1




FHE IOSONals. SNAKES oF  INDILA, -

snake. It is only this knowledge in conjunction with the othe
thar can make rational treatment possible, by teaching him when
to withhold antivenene, and when to administer it

It 1s to meet the lIIiNZ'.l!Q[:'.I.'IiI'l:';' stote of our l-:llh‘ﬂ.'lml_;t' o1 the
subject of the identifcation of snakes that these papers have been
contemplated, in the hope that they may bring this part. o RITE
subject up to astandard approaching that to which we have arrived
m the study of snake venoms.  Fully appreciating the alseady
over voluminous cod eversinereasing subjects which the profession
of medicine cmbrs | have endesvoured to make the subjeetl as
practical as possible to the oriental practitioner by avoiding
techmicalities, or, where this cannot be done, explaining them with
the aid of outline drawings, by which means 1 hope to bring the
matter of wdentification within the casy grasp of hospital assistants
and assistant surgeons, as well as medical officers,

In Volume X1V of the Bombay Natural History Societv's
Journal I wrote @ paper on the distinguishing characters between
poisonous and non-poisonous snakes, and appended a key in which
I attempted to frame easy rules for their sepammtion.  This kev fir
from satisfied me at the time, its length and complexity detracting
from its practical value ; however, in spite of its shortcomings, it
has been favourably received, and | have been repeatedly asked for
spare copies till my stock 1s exhausted.  Recently the Inspector
General of Civil Hospitals in the Central Provinees wrote asking if
he might circulate this paper in his Provinee, and the compliment
conveved in this request has caused me to revise it Since its

'"]mb!h:ntinn, in 1901, [ have examined many hundreds of snakes
collected by myself and others as well as large collections in various
institutions, including the British Museum, and [ am, therefore,
now better qualified to deal with this subject. As a result | find
that I can simplify and curtail the original key so as to considerably
enhance its practical utility,

The good reception accorded .ln this first brici paper has
prompted me to extend my remarks, so that in the present paper |
propose to deal in detail with every known poisonous land snake
within our Indian possessions.  The easy identification of these is
my first object, and ene which | hope to assist by means of outling
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drawings, but 1 hope to do more, and to incdrporate with each
species a few remarks so 2= to make the paper useful to the medical
profession as well as to the naturilist,

The abbrevintions marked on the shiclds in the outline hgures
attached to these pipers are the same throughoot, and read s
follows ;

An.  Anal Prf, Preefrontal.

A, Anterior sublinguads P, Posterior sublinsuals.
. Cosfals, [L. [ostral,

I Irontal. el Supracoc il

Int. - Infernasal. S, Sithenndal

I Loreal o Supra oy

Al Mental. bul ¥ Sl

. Nasal “ub. Sublingnzl,

O 1"h:i':||.' B [ il

Pa. Parivtal. V. Vintrals.

Po. Postocular. Val. Yertebrals.

Pra. Przocular. Arabic numerals —Supralabinls.

Roman numerals—Infralabials,

With reference to wmidbodv, the point indicated = midway
between the snout and the anus or vent (a transverse slit in the
hinder part of the belly, see fig. 9).  Aaferior with veference Lo
seales indicates a point 2 head lengths behind the head @ posterior
similarly implies a point 2 head lengths in front of the vent.

The conception of a poisonous snake, as alluded to hereafter,
demands some remarks on the classificetion of these reptiles.

Mr. Boulenger considers the Ophidia.(snakes) a Suborder of
the Order Sguamata (which includes lizards and chameleons).  He
divides snakes into nine families based on osteological pru-u!iin'itit-m‘
which can only be made apparent by the minutest and most care-
ful dissection or disintegration of the soft tissues, ®nd hence are of
far too complicated a character for the general enqguirer to readily
investigate or comprehend. ™ I venture to think the same end may
be equally well attained by attention to external characters alone.
The recommendation for such a method i= obyvious, since it enables
the enquirer to ascertain at a glance the requisite points by an
examination of the creature as it lies dead before him,  Without

L



+ THE POISONOUS SNARKES  OF INDIA, .

disturbing Mr. Boulenger's elassification, which is the accepted
one, I divide them as follows ;
TAILS XOT MARKEDLY COMPRESSEL.

(e, not flattened like anecl’s—see i 1 B oamd )

FAMILY,

A—FIENTRALS Small  bilind
ARSENT worm-like,

snakes

Sitekes fiafredh
tived Barek
dentical scales (see fig.

B—VENTRALS
NARROW.
Sutakes  witf o the  Belly

[t ST E TR )

and  hving
.

beneath the grannd,

e I Typhlopidar,

2Y. 2 Glavconinde

! : s
- HARMLIESS,
|

cirfrals ) wliich

I viemd 3 Boidae
cross the belly 4 ysiidae ||
-3 Uropeltida,
fs bach e B henopeltidae: | ITATRMILESE,

e fast costal vow, 7 Colubridae |
er gtten many cosbnl roiws, (Sub-faniily |:|rl-|:|;|||||| |
itre visiblic

on  each side sinae), /
[see figs. 3 and 4). .
C—FENTRALS
BROA LY,
Suakes with he belty

slvields sivefching zo far 7 Colubridie  [(exeept INCLUDES 1A 1 AL-

across @s lo perinil enly the Sieli=-familics LESS AXD POISON-
part of the fast cosial perr Homalopsine  and  OUS VARIETIES,

to be seen on cach side Hydrophiin),

when the specimen is feid 8 Amblycephalida. FHARMLESS,

on ifs back (sec fig. 5). 8 Viperida, PUTSONOLUS,

TAILS COAIPRIESSE],
(e, Mattencd like an cel’'s—see fix, 1AL

Sea snakes. Family Colubridie,  Sud-family Hydrophinge,  POISONOUS,

A B G

A.—Highly compressed tail typical of the sea snakes (Hydrophiina),
Poisonous, B, and C.-—Slightly compressed and round tails of landsnalies
(including fresh water forms) scen in botl harmliess and POisOnOLs species.
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I'1G. 3 —Belly of Hipistes hydrinus {nat. size).

Las? cordalr

iﬁﬁ?ﬁ‘iﬁ, .

Xt A
. )22&’2.’:.&’4«"""

i il 2B 2

Fio. 4. —Xenopeltis unicolor.

L oeart row cy{' cord el

A
AN

“‘N"-\.

Fontrerls.

i L4

Fig. 5.—Belly of Russell's viper.
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A glanee at this simple key will enable the enquirer to isolate
two large groups of harmless snakes, by an '!I!h]'ﬂ'.'l"litlj]-ﬁf the belly
shields alone, and a third group of poisonous snakes by the confor-
mation of the tail (sea snakes).

It is a somewhat difficult matter to decide where to draw the line
beiween the so-called non-poisonous, and the poisonous varieties.
v begin with, all the viperine snakes are poisonous, and from in-
vestigations conducted by Aleock and Rogers® in Calcutta in 1902
it appears probable that all eolubrine snakes contain in their saliva
i toxic ol ment identical with that to which the llui:if.m.ﬁ of the
cobras, kraits, and other deadly colubrines owe their lethal pro-
pertivs. i this is so, strictly speaking, all colubrines are poisonons,

and their various salivas merely differ in degrees of toxicity.

The Colubridw are divided into three groups: (1) Aglypha,
characterised by the absence of a poison fang, (2) Opisthoglypha,
snakes furnished with a specialised tooth in the form of a grooved
fang situated at the back of the maxilla [up;n‘-: jaw bone), and (3)
Proteroglvpha, snakes endowed with a specialised grooved tooth
(fang) in the front of the maxilla. It is to the third group that [
reserve the term * poisonous,’” purely as a term of convenience
however, for although all the snakes whose bite is known to prove
fatal to man fall into this category many of the group are known
to produce baneful ¢fects nsually falling short of death, whilst the
effects of many others remain in obscurity.

The difficulty in laving down hard-and-fast rules by which to
distinguish the poisonons varietics and separate them one and all
from their non-poisonons allies may be appreciated from the fact
that there iare no less than 330 species already known within our
limits, of which 69 are poisonous. Of these 69 species, 40 are
terrestrial, 29 marine. All the pui;:unmls species fall into one of
the following 5 groups with one solitary exception, viz., Azemiops
Jee, the existence of which may be ignored for all practical
purposes since only one specimen is known. It was found in
the Kachin Hills, Burma.

*Proceedings of the Royal Society, 1902, p, 446,



FHE POISONOUS SXARES (0 INIAL 7

Kev fo distinguish the Poisonons Snakes.

I Fail compressed (fe, Dattened hke an S snikes 1
eel’s) (see Fig, 1A}, Snout and crown (28 species). |
vovered with large plate-like shields  (see . 5. I
(see Fie, GY. i

2 Tail round (see Fig 1), Median row  horaits (11 | -7;_
of seales down the back distinetly  species). i -.-5_',

nlarged (see Vig. 7). Only 4 iniri- {see p. 9.) r i
labial shields, the 4ih largest (sce | E
| to IV, Fig. 8. | 8
4. Fail round (see Fir. 1 C), 8rd suprala-  Cobr and: 1 E
: bial touching the nasal shield and corzl snakes |
the ever (see Fig, 12).% ) species [
1 P 73

4 Tail round (see Fig. 1 C). A conspi- Pit vipers 1
cuous opening in the side of the 13 species). i
face between the eye and the nes-  (see p. 39.) '
tral | (see .]"i;;. 24 BY.  Vertebrals :
not enlarzed. |

5. Tail round (see Fig. 1 C). Snout and Pitless ;

crown covered with small scales as  vipers L
on back of body (see Fig. 37). Only (6 species).

pirt of the last row of costals visible (3¢ p. 54).

Vipers (all poisonous. |

on cither side of the ventrals when |
the specimen is laid on its back (see |
Fiz. 5 and contrast with Figs. 3 |
anid 43,

J

A specimen which cannot be brought into one of these five
sroups is hiarmless, except Azemiops fee, which may be known from
il other snakes by having 17 rows of scales midbody, and 6
supralabials, the third of which only touches the eye.

« Since writing this 1 have seen twe specimens of Callaphis macelellandi, in which
{he Ard supralabial just failsd to touch the nasals, and a3 the contact between
these shields in many of the species Callaphis and Daliophis is often very small, 1t
is prohuble that the same departure from the narmal may be met with in ceriain
individuals of other species of these genera, For this reason when the Jrd just
fails 10 fouch the nasal, | give an alternative method of diagnosis as follows : 3rd
supralabial touching the eye, and & suture running from the nostrl to the 2nd
cnpralabial.  In the genns Naia the cantact of the Ard supralabial with the nasal
i« tnviriable, amd this alternative ule therefore is not intended to apply.

4 Uines harncless snake has a loreal pit, the very rare Elackistodon weslermakni,
5t in this the vertehrals are enlarged. Only three examples are knowa, all from
Beneal (Rungpore, Pomeah and  Jalpaiguri),
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GROUP 1.—5EA SNAKES,

Identification.—T'ail compyressed® (ie., fattened like an ecl's-
see Fig. 1A).  Snont and crown covered u'."!.".':farr::a' plate-like .:J':'.":'.":ﬁ'

{S{'r.' lr‘-f.:,;. H!'.-

Fig, 6.—Platurus laticaudatus (< #),

The sea snakes (Hydrophiine) are all reputed highly venomous.
Investigation by Rogerst shows that the venom of our com-
monest species (Enhydrina valakadyn) is eight times more potent
than that of the binocellate cobra! There are many published
records of fatalities owing to bites from sea snakes, but the name
of the offender is rarely, if ever, given, so that our knowledge of
the venoms of this family of snakes is extremely meagre,—in fact,
we have no certain knowledge of any one of them with the excep-
tion quoted above, The recognition of many of the species is
extremely  perplexing, and in consequence the confusion in
terminology is great. Even our best books are very disappointing
and fail to make the recognition of many of them possible.

* Omly one harmless snake has o compressed tail, viz, Chersvdrus granulafis, an
aquatic species found in rivers and seas, In this the snont and crown are covered
with small scales only.

t " The Lancet,”” Februarv Gth, 1904,
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GROUP 2 —THE KRAITS (BUNGARUS).
Identification,— (1} Tail round. (2) Median row of scales down

the fr:f_(,-',‘ |.'I.'.\'.'l.'.-‘:‘-.'!-'r_'l' I:'Jflrl.ﬂ.l:'_.'.:l.'l'fl | S _)l!'-l'..'. 7). |::}'| ”.ii'l'l_'l.' 4 I'."rf‘l""'fr’;{"'rla'{ sh FL‘FH‘E:

the Ath largest (see I fo IV, fig. 8%).

berl

Fig. 7.—DBack of Common Irait (Bungarus caeculeus) |22)
Val =Vertebrals. L

C=Costals.

Fig, 8.—Chin shields of Bungarus caruleus | x11).

* With reference to this latters point, care must be tiken not to count thefirst
median shield which is called the mental (M.). Apain, the last shield along the
border of the lower lip which touches the posterior sublinguals (P.5.) is invariably
10 be considered the last infralabial,
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T T o s

S S

_-T_:"‘?XFF'T-".-'-\.-_-.‘_ X
Ktk T rr——
4 L e ] [T ‘“fﬁ'?ﬁ“-ar?-—n-—q-.--h-.
”‘:\J\‘g I ! |! |I.|] | 'I | JI J‘L":l-_} .'| :.,l L I\[_‘!{"T /T‘\I.W-‘LR‘;\ :: " "__fﬂ-"- o '-_-\'J-_ W ‘T"“_,:b

S/

An

V.=Ventrals. An=Amal. S¢ = Subcaudals, *
Fia. 8.

A. Bungarus fasciatus |

B, Sietideisf ~—Subcaudals all entire. ¢

G T flavice ps.—Subcaudals entire at base, divided at tip of tail.
13, Naia tripudians.—Suobecaudals all divided.

. Hemibungarus nigrescens.—Anal divided.
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The first essential point in the identification of a Kradt is to fnd
the enlarged vertebral row of scales. The enlargement is very
obvions, and without this the specimen cenned be & Krait.  Unflor-
tunately, however, for our purpose this distinetion is not absolutely
confined to the kraits, since a few harmless snakes are similarly
distinguished, iz, the genera Dipsadomorplies, Dendrophis, and
Dengrefapiiis, some species ol Awmblveephalus, Xenelaplins hexaga-

nodres, and Flachistodon westermannt, and it is doe to this fact that

other supplementary chavicters are necessary 1o formulate a rigid

rule

.H'rff"’.-‘!."c'rsi:':.':".-rr' v reneric characters,—Other important characters
to be observed in the scale arrangement of kratls, but not neces-
sarily peculiar to them, are as follow :(—Th o shield tonches

the 1st and 2nd supralabials, but never the 3rd,  Loreal absent, so
that only two scales intervene between the eye and the nostril,
Temporal, a single shield touching the 5th and Gith supralabials
Supralabials 7, the 3rd and 4th touching the cwve. Posferio
Sublinguals touch the 4th infralabial shield (rarely 3rd alsa).  The
Jth infralabiaf is the largest of the series, and touches only 2 scales
behind.,  The costals are the same number in the whole lenoth of
the body, except in some specimens of sindanis and walli.  Anal
entire.  Swubcauwdals entire throughout, or in some species only af
the base, the remaining shiclds being divided. The iris is black in
all species except B. fasciafus, in which the pupillary edge is thinly
margined golden, and the pupil which is round in form is anly
discernible during life in this one species.

The shields on the heads of all kraits are so vlosely similar in
number and form that with the exception of the 2nd supralabial
they are of no assistance in separating the specics.  The numbers
of rows of scales over the back, however, vary from 13 to 19, and
the vertebral row wvaries in beeadth in some of the species. The
colour, too, is very distinctive in all the species, and habitat is
of great 1importance.

11 of the 12 known members of the genus occur within our Indian
limits. Two are common, viz., Bungarus ceruleus and B, fasciaius,
but the rest are local and uncommon, some being specially rare.
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KEY T0 THIE KRAITS.,

SCALES IN 13 ROWS [N MIDBODY (see Fig, 7) .. Busgarns  flaviceps.

SCALES IN 15 ROWS IN MIDBODY, (see Fig, 7).

A—SOME OR ALL THE SHIELDS BENEATH
THE TAIL DIVIDED (see Fig. 9, G and 1)),

B d4rr THE SHIELDS BENEATH THIE

TAIL ENTIRE {see Fig, 9, & and B).

(e} Vertcbrals narrow, longer than broad, not as
broad as the last costal row

(b) Vertebrals broader than long in midbody,
{a@') 2nd supralabial as broad as lst and decd ..
(Y 2nd supralabial narrower than 3rd and

often than st

(a*) Subcaudals 23 Lo 40.
»
{a¥ ‘Tail tapering, Banded black and

white! Peculiar to Ceylon

(8% Tail blunt, fhnger-like. Banded
black and yellow,
Habitat--Orissa, Assam, Burma to
China 5= " e i¥

(i*) Subcaudals 42 to 57,

(% 11 to 14 white bands on body, ..
2 to 3 on tail wi ..

(t3) 31 1o 48 whii¢ bands on body, 11
to 13 on tail

{e¥} No bands.  Uniform Idack above ..

*SCALES IX 17 OR 19 ROWS IN MIDBODY (see
Fig. 7).

(A}—BODY COMPRESSEL e o ve

(B —BODY ROUND s e =

lividus.

cervidens,

ceplonicis.

fascintis.

IR -
culatiis.

mnlircincius.,

niger,

rafli.

sendanies,

. bungaroides



* : THE POISONOUS SNARKES OF IXDEA 13

Seheme for Tdenfification of the Kirails.
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BUNGARUS FLAVICEPS—The Yellow-headed Krait.

Ir-.f..,'.ffl'llnr|;|.||’|'l|'.-'|.|‘-' Lt 1s the only one of the genus with the seales
arranged in 13 rows,

."h'r.ll||‘3|_|."-_-'.'J.';l ety el ractors, (he vertebeal seales are as broad as

long, or even broader in the middle of the body,  The subeaudals

aree entire at the base, and divided towards the tip of the tail (se

fin, 9 C

P¥estribution:— This rare snake belongs to the Malavaen faun
but extends through the Milay Peninsali as far north as Tenas-
cerim, where it encroaches npon owr Durmese P 1

Paison.—— Nothing scems to e known about the effcets of 1
FlE0

Dirensions Cirowes to B feor and oves

ol [ quote from Bouleneer®:—" Black above, with
withont 2 vellow vertebral line, two outer rows of scales black and
vellow : head ved or vellow © tail and sometimes posterior part ol

i .

body orange red.
BEUNGARUS BUNGAROIDEE—The MNorth-Eastern Hill Krait.

[dentification.—It is the only krait with scales i 15 rows that
has any shiclds beneath the tail divided. In all the others thes:
shiclds are entine throughout (see fig. 9.)

supplementary characters.—The vertebral scales are as broad as
ong or rather broader in the posterior part of the body.

Distribuition.— This is & very rare species, and a very local one,
been recorded from the Himalayas in the

Hitherto it has only
_the Khasi Hills in Assam and N. Cachar.

vicinity of Darjecling
Potson.—Nothing known.
Diimensions.—Grows Lo 3 feet,
todonir. —Black with white lincar crossbars, the most anterior of
which are chevron-shaped.

* Cat =Snakes DBrit. Mos., Yol TIL, p. 371,
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BUNGARUS LIVIDUS, —The Lesser Black Krait.

Fdentification [ts uniform blick colour taken with the slichit

eitlargement of the vertebral row in which the seales are longe

than broad at midbody make its identity casy.  Hoth ventrals and
subeaudals are fower than in e

Distribution. -A rare snake, 0 4 specimens in the  British
Museuwm, 3 are from Assam, and 1 from India, the precise locality

af which is ot noted. 1 have lately haid 5 specimens from the

~|~l|!'- tewrd Dhstrice and {wo from Findharia, 1. Himalavas (2 800

teet).  Another mentioned by Selater from Sitdpur is probably

this species, but L failed o find the specimen in the Indian
Musenn

Porsai Ale. A E. Llowd submitted fo my identiication
spectmen of this snake 3 fect 2 inches in i1-|.|-_:rI| that hit 1 cooly
womat befow the ankle one night o his estate i Assam.. She
sucenmbed after the lapse of some hours

Fhmensions.—Somewhat uncertalin owing toits confusion hitlier-
to with B. miger. The largest of 12 [ have seen is 3 fect ind 5
inches ,.

Colowr.—Uniform black above, white below with more or less

dark mottling at the base of the ventrals and subeandals.
BUNGARUS FASCIATUS.—The Banded Krait.

[he © Raj Samp ™ and “ Sankni " of Bengal, Fayrer® savs
it is called “ Koclea Krait " in the North-West. 1 presume he
means M-\, Bengal, for it does mol exist in N-W. India.
According to Russell it is called ** Bungarum pamah " on the
Coromandel Coast- In Burmah it is known as “ Gnandawja,”

Nganwa,”  Npan-than-kwin-syut,” * Nat-mywe,""  and
“Mywemin,"'

Fdeatification.—The alternate bands of vellow and black are
sutnciently distinetive,  The one snake which bears some superfi-
ciel resemblance to it is Lycodgn faseiatus, a harmless snake known
from the Assam and Burmese Hills,  This latter is much smaller,
the bands more numerous and their outlines very irrcgular unlike
the banded krait.  Morcover, the scale characters mentioned as
peculiar to the kraits are all absent in the Lycodon.

Fhanatophidia, p. 11.
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Fra. li—Bungarns fasciatus | 3),

Supplenmentary characiers.—The vertebral row is more enlarged
than i any others of the genus, the scales being considerably
broader than long. The back is ridged along the spine, and the
tail is blunt, and nger-like (see 1'1,::..9 A,

Distribation.—From Southern China and the Malayan Subregion,
it extends through Tenasserim to the Basins of the Irrawaddy and
the Brahmaputra, South of the Himalayas, It is only known from
Peninsula® India in the North-East as far South as the Basin of
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the Muhanedi BRiver®  North of the Ganges the most Aestern

fdmir | know of 15 Bettialh (N-W. Behar).

Porsoue=tSee Part 11, page 95)

Dimensions,— Six feet is oovery unusial lenath, but Ma iy
Smith has vecorded one seven feet longe (Bomb, N, H. Jousl., Vil
o e Paze 254

Cafon Virernately and completely banded black and vellow,

BUNGARUS MAGNIMACULATUS. —~The Burmese Krait.

Lilendn fioali | Frresed nd fewer bands than anv other
kraat

From Wi hich it hing been confused it 15 Tnowno by
its volour and habitat.

From ceeritlens 1t 15 known {rom the larger number of venfrals
{218-229), the narrow 2nd supralabial, colour and haintat.

vintrals,

From suliiconetios it is known by the kirger number of ven
colour and more restricted habitat.

Distribution.—At present known from a very restricted area
within the basin of the Irrawaddy.t 1t is the only krait preuliar
to Burma,

Poison,——XNothing known.

Dmensions.—Grows to 4 feet 31 inches,

[here is one specimen in the British Museum presenied by Colonel Heddome
s Eaisellad from the Anamallays. This is the sole recond of this znake in Penin-
sula India outside the lonits specificd above.

e accuracy of Beddome's record is shattered by the following facts:  Fao
revords mo less than 7 other specics from Southern India, not known otherwise from
this arca. These are Tropridonatus pavaflelies, T. submiiiotus, T, Aimalayeanrs,
Lyeadan jara, Simoles splendidus, S, oclolineatus and Dendrelaphis candolineatus.
Al of these snakes are known otherwise from areas in which  Bungavies fasciaius
wocnrs. Sow it is cerrain that Beddome reccived snakes from Burma and Tenasse-
rimy because there are specimens in the British and Indian Muscums presented by
Wi from those areas, viz, Simafes cruentains, 5. viofacens, 5. cvelurns and Dipe-
safamarphis hevagonatus,  From  these facts it would appear that specimens fronn
Burma and Tenasserim including one of Bupgaris fusciotus had been mixed up
with his Southern Indian collections.

In proof of these statements vide Boolenger's Catalogue of Snakes 1883 to 15486
anid Sclaters Jist of Snakes in the Indian Museum, Journal Asiatic Sorciety of
Bengal, Vol, LX, 1881,

t Monywa, Meiktila (Wall and Evans. Bom. Nat. His. Jourl, Vol NI,
. 611) and  Meiktila (Sclater, Jourl, Asiatic Soc., Benpgal, Vol. LX, po 245
Hniwwhi, Myingyan and Shwebo District [Evans.—In episiola.)
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Eodowr.— Black with 11 to 14 Llight bands on the body and 2 or

Jon the tail.  These bends are white streaked with Black ines in
Lhe lensth of the st e Faelly Lt whiti ¥
BUNGARUS MULTICINCTUS.—The Many-Banded Krait.

fdentification.— This species has more bands then anyv other

KT y
i'-l."']'!' deraleies 1t 15 distinewmshed by th nerrow 2ol 3-..|1|.[.-_:;_l_,|li_-"I :

its eolour and habitar, from condidies by colonr and habitat, and

|.'.'|-|-- ALt EnNa ':...'."."“ |=". th R Vg 5. colonr, andd T !'i-.".'i_
Distribution, —Rare in Durmel,  Evens and | obtained one from

Inzein, snother dubiously from Ransoon. and there is o Specimen

mt the British Museum from Toungoo. Two specimens i the

Indian AMuseum 2 labelled Purneab. Ovenrs also  in the

Andiamens, Southern Ching, Heinan and |

U OIS,
Potson.— Nothing known,

fhmensions.—3 feet 8 inches is the lareest measurement 1 know,
[ ]
Colowr,—Black with from 31 to 48 pire white bands on the body,

1l to 13 oo the t20l. Belly white.

BUNGARUS NIGER. The Greater Black Krait.

ar.:a"t';'.!hl;.'l.:r|'|'--Jr. (unte black or blue-black above, with the verte-
brals broader than long in the middle of the bodv,  The venirals
and subeaudals are more numerous than in s, .

Distribution. 1 obtained seven specimens in Dibrugarh, and one
from Sadivie, Assam, and have lately reccived four from the Eastern
Himaleyes, Tindharia 2800 feet, and Pashok 20000 to 4,500 fect,
Stheagar and Garo Hills (Sclater.)*

Foison.— Nothing known:s

Dimensivns.— My largest specimen wis - feet and half an inch. '

s sclinter (im the Jourl, Asint. Soc., Bengal, Vol, LX, p. 246} mentions 3 specinens
uniter the tithe e foidins, He notes that two of these have the vertebrals
broader than long,  These [ linve examined., Those from Sibsagar amt the Garo
Hills ar¢ B, wiger. The thind specimen [rom Saidpore (Thnapur Disirict) s pro-
babily the true Sondus, buat T bl 1o find o
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Cofou Uniform bleck above,  DBelly white with more or less

dark mottline at the base of the posterior vent rals and subeandals,

BUNGARUS CEYLONICUS.—The Ceylon Krait or Karawala.

Fdendific: Fhe bamds aee complete. It 15 the common

Krant of

chral row is unusuelly large,

i =%
the by of the ! 11=1 Dilv excecds the leneth, and in
1 | f L el | | i 1 | i

! 1Y ! vl 1

& I i I [T nike known to me
e T i My, ] Lifeen (op il Aevlan, April 19208, p. U:i]
and e, Wil = / I 906, n. 228). In the [ormer
recnrd o bi the lele i fdam. At 5-30 a.m. he
was sleepy and drows T Jd bl IO am.  When dosed
with whiskv shortly alterwards swallowing was difncult and vomat-

ing ensucd.  He walked about till his legs refused to move. At
2 p.m. he was fevarish and insensible and he died at 4 pom.

In D, Willey's coase o Malay woman bitten in Colombe suceumb-
e within 12 hours.

Pimensions.—Grows to 3 feet and over

Colowr.— Glistening Black with white cross bars.  Belly white,

banded blickish. Young, with head white, spotted black.

BUNGARUS GEERULEUS.—The Common Krait.

(Synonyim—B. arcialus),

The * krait " and * Dhomum chitti ™" or ** Chitti ** of Bengal,
* Valle pamboo ™ of Malabar, ** Katto virian ™ and " Anali ** of
Madras. The " Godi nagera *' of Myzore according to Rice, and
the * Gedi-paragoodos  and«" Pakta poola " of the Coromandel
Coast (Russelll, " Kowriya " or “ Chit kowriya " are names
given in the Punjob (Major O. A, Smith), and * Kandor "

in Bengal about kKalna, so Mr. Muir tells me.

* Gunther and other Anthors have wrongly vsed this as the Singhalese name
for Ancistredon dvpnale.  Ferguson, Willev and othors have, however, shown this

mistake,
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Frdentifieation - The linear white arches, taken with 15 scale rows

el the undivided subcandals (see iz, B, sullice to declare its

ientity,  One important fealure for those to note who i spite of
tl precautions persist in tryving to identily their specimens by

colonr and markings instead of by conformation and relationship

o =-!li_|'.|i_i.'_\1 15 the tact that v all the snakes which tesembie this
species inccolour, wiz, Lveedon anficns (certain varvietivs) and L.
sfriatus. together with Hevocelonis aympha, D, sreacilis and 1)
fapizont, the white cross bars are most evident in the anterior par
of the body, and gradually fode posteriovhy il they are often lost.
It 15 chamicteristic of this Keait, however, tl the whit -

most distinet posteriorly, and often fade awav anteriond faut

the anterior one-third or one-hali of the body js Trequently without
marks in adults,
supplementary characters. —In the vertebral row th ths are

about as broad as long in the middle of the body (see fig. 7),  Ehe
Ind supralabial is peculiar in being as broad as the Sed

Distribution.—Throughout the Indus Valley, she Ganges Valley,
Peninsula India and Ceylon. Though essentially a snake of the
plains I have obtained it i Almora at an altitude of S-HH) feet,
and have other records excesding 5,000 feet. It is very rare in
Ceylon.* It is the only  Krait found in Peninsula India south of
the Ganges Basin.

Poison.—(5ce Part 11, p. 8Y).

* There are 5 =pecimens of this snake m the DBotish Moseum, presented by

Cantor from the Malay Peninsula, T think there are good growendz voo discredit the
accuracy 0f this recond. 1t is noteworthy that six other Indian Suakes are recorded
from the Malay Peminsula on the sole anthority of Cantor, sz, Tephfops bofhrior
fynchus, Polvedontophis sogittarins, Newochrophis cerasogaster, Zare s fasciolatis,
Helicops schistosus and Hypsivkina sicbaldi. Al of these snakes are known from
Biengal but not as far East as Burma,  Now 568 certain that Cantor recetved
snakes from Bengal-becanse specimens of the following species are given in s mae
from Hengal to the British Museum, iz, Potvedontophis sagitterins, Nenochrophis
cerasogasicr, Lyveodon jara and Hypsivhina enhydris. Unier these cireomstances
one canpot escape the conviction that the snakes above enumerated, together with
5 Hungarus carulens, were received by him from Bengal and inadvertently mixed
with his Malayan collection, Further, Boulenger has cast doubts an' the locality
of a specimen of Dirvophis u:_','r.:.!.zn':am: presemted to the rﬁriti:-ih Museam by
the same collector labelled from Assam.  In support of these statements, orde
Boulenger's Catalogne of Snakes in the British Muspum, 1893 to 1894,
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A

i, 11 Bungurns ceruleuns:

Dincnsions. —Specimens over 4 feet are rare. Captain Paterson,
IS wrate to mé of one he killed in Lahore measuring 4 feet G
mches.  Major 0. A, Smith reported one (Bom, N. H. Jourl.,
Vol, XXIL page 284) which was 4 feet 63 inches in length. Dr.
Annandale speaking of this same specimen which was killed an
Hazaribagh says, in spirit it had shrunk to 4 feet 41 inches. | have
measured o dry skin of a specimen killed at Bannu, N. W. Frontier,

which was 4 feet 6 inches.
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Colgwwr—Ulistening black with linear, white arches thrown i1
}",151'5 across the bivck. somefimes more o less absent in {ront.

Jelly white

BUNGARUS SINDANUS.— The Sind Krait,

Called * Pee-un " by the natives of Upper Sind,
ldentification.—The scales over the back are in 17 (rarelv 150

rows m midbody, the first three suprilabials are stb-eoually bromd,

and the body is round in sed o,

Supplementary charaelers e wvertel

broader than -|-.-j|_-__ in - midbody, I'he sabeaudal
(Except in the type specimen where a few of the last ave divided.)

Pistribation, Rajputana, Sind, Baluchistan, Punialb.

Puoison.—Nothing known.

Dimensions, —Crows to 6 fect.

Colowr.—Black with white cross bars most evident posteriorly
and usually paired,

[t is extremely like the common krait,® (ceruleus) in its
narkings,

BUNGARUS WALLI. -Wall's Krait.?
Tdentification. —Scales in 17 or 19 rows, the vertebral scales as

broad or broader than long, and a distinctly compressed body.

= In a note to be published shortly in the Bambay  Natural History  Joarmal, 1
have given good reasons, T think, w doobt whether siidanng 15 entitled to rank as
4 specics apart from cerifens. 1 think specimens-of kraits from  Indore with
17 scale rows will prove 10 be carpfens, since 1 see no tendene v loward compression
af the body-as far &s 1 can judge fron the SPIE specimens sibmitted wome.

t Thoogh L am aware that Dr. Aonandale (Proc, As Soc. Bengal, New Series,
¥ol. VII, No. 7, 18917} thinks: that this form is not different from sindan;
{Boulenger), L adhere to my originagl opinion,  The marked compression of the body
m el proclums 30 a very distinet sniake from sindanues. 1 have not examinerd
siwdasies in life and the compression of a snake's bdy s often a very difficuit
matler o ascertain after distortion in spirit, St Major Ward giving me details of
5 specimens that 1 consider sindanns from Fort Sandeman remarks * the body 1z
not compressed.

In spakes such as Jawenis mincosus and korros, ele., which have a markedly
compressed body, one never sees anndividual exception in this feature, any more
than one finds exceptions in the conformation of o snake's body which like
Bungarss cerwlens is round,
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supplementary characlers., e 2od supralabial dec ledly nar-

L ¥ o Fe Tl
|.n.~.-1'l'b1h:u1 the 1st and 3rd, ventrvals 182 1o 207,
Diistribution, —The Ganges basin (1Pvaabad, Gy, Midnapaore,
Turneah).
Dimensions.— The Targest record, 1 know, is o feet 11§ inehes,

Cedoan Mepeurial-black with equidistant white bars formed of
roundish spots,  These are not arranged in pairs as in carilens, and
simdatn e tail is more or less sulli d with |£|'_|J||||n---.i~. heneath)

srecially towards the tip, nnhke cernlens and sindanus.
CROLP 3 —COBRAS AND CORAL SNARKES

indentification.— (1) Tail round. (2) The 3rd supralabial shield

tonchies {il S SEL .".'.,.. il 1

12 Nam toopuwdians (21 L)

This second feature alone separates the members of this group
fram alf other snakes (see footnote, page 6).  The group comprises

4 genera, and includes 9 species.

Fhe name coral snake is applied o a South American poisonons species, Blaf-
coraliings. 1 use the title here for thése snakes which are allied to the above dnd
Lo which [ think the term =ingularly appropriate, since most of them have bellies
adorned with a most beamiful colonring “resembling pink coral, This, huwever,

disappears after & day or two's inumersion in spirit.

+ 1 am anly aware of one harmless snake in which the Srd supralalial touches
the nasal shield, iz, Xenopeltis tonicofor, and in this case it farls to touch the
eye. (See Gg. 13
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.
g, 13 peltis il -
I I 1 froa o e 5§
ANAL ENTIRE. (8w An, Iig, 9)
FEMPORAL TOUCHES Sth AND 8ih .
SUPRA LABITALS ONEY ! (Sec 7, Fig. 15 1
Internasal not tonching: pricocular, (S
Int. and Pra,, Fig, 15 1)
Liefly wneform red : Pholiophis  bvargaties.
Befly bavred with flack o Haliophis Lidestinalis
Internasal touching privoctulir,  (See Int
and Pra.. Fig 16 1)) Nide friprdians,
FEMPORAL TOUCHES ath, 6t AN TIH
SRR LABTALS: (See T, Fig. 18.4.) ]
subcaundals at base of tail entire R
Fig, & () o + Nara Lt b g s,
subeaudals divided throughout, (See Sc,,
Fig, 9 In) . {'rq'."."nrf'-'.l'r.'-i frdirani .
AXAL ENVILED,  (See An. Fig, 9.)
FEMPORAL TOUCHES Sth AN L Gth
STEMNGEEA DRI B e S 2000 L
supralabials 6, (See INg. 21 i Coallopliz frimacnfalies *
supralabials=F.  {See Fig, 20 (1) oo Calloplis macelellamdi.

TEMPORAL, TOUCHES 56, 6th AN T
SUPRALABEALS. (See T, Fie 5201
Callophis wmaculiceps.

Tail with 2 black bands
Henritnengaries nigiescain s

Tail with no bancd
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DOLIOPHIS BIVIRGATUS The White-striped Coral-Snake.

L ] F——
P §
G W
C.
| G o Doliaphi= biviegatus, | |
Tdendificatinn.— This and the next species agree in having only 6
. supralabials, and the anal shield entire, whiclh characters serve to
distinguish them from 21l the rest of the group.  The belly in this
snake 15 uniform red in colour.
Supplementary chavacters. — Prafronfals tonch the internasal, pos-
terior nasil, praoculer, supraccular, and frontal.  Temporal.
m One, which touches the 5th and 6th supralabials, Supralabials G,
L ]

- a L]
Aunterior sublinguals touch the Jdst, 3rd and the 4th only of the
infralabials.  Posterior sublinguals touch the 4th infralabial onlv.
Difralabiiols.—The 4th is the largest of the series, and touches 2

scales behind.,  Scafes are 13 in the whole bodyv.  Awual entire.

Suheopdals divided throughout,
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Biistrebution. This Malavan form extends into one Burmese
territory, svhiere, however, i issrare.

Poison,— Nothing is known about it The poison glands in this
and the next are peculiar 3 unlike all our other poisonons snakes,
imstead of being contined to the temple they extend back into the
abdominal cavity as far as the heere,

Dimensious-——0rows to 3 feel.

Colowr —DBlackizh above with two o foue wlote ones down tle

hack. Head and tail red.  Belly red.

DOLIOPHIS INTESTINALIS.— The Belted Coral Snake.

tor—Like the Tast it has only 6 supralabial shields
and the anal 1 entire, but the belly 1s barred with black

Siepplementary characlers. —Prafrontals touch the internasal,
posterior nasal, praocular, supraccular and frontal.  Yemporal,
One, which tonches the Sth and 6th supralabials.  Supralabials 6.
Aunterior sublinenals touch the 1st, 3rd and 4th miralabials, Pos
terior sublingnals touch the 4th infralabial. Jfofralabials. —The
dth is the largest of the sevies, and touches 2 scales behind,  Seafes
are 13 in whole length of body.  dual entire.  Subcandads divided
throughout,

fstribution. —This like the last belongs to the Malavan fauna,
but 15 said to extend into Burmal,

Potson.— Nothing known as far as 1 am awiare, thongh it appears
tor be farrly commaon in parts of the Malayvan region.

DPimensions.—Lrows to 2 feet.

Colowr.—Boulenger® says: ' Brown or hlackish above, with
darker or lighter longitudinal streaks ;. fail pink or red beneath ;

belly with black crossbars."
NAIJA TRIPUDIANS,—The Cobra.

Vernacular nanies.— According to Fayrer the spectacled or hino-

W

cellate cobra is called * gokurrah " about Caleutta, and the mono-
cellate variety, which exhibits 4 single spot on the hood subject to
much variation in size and shape, the * keantiah." Both names

= LCat. Spakes, Prtish Museam, Yol TTE, g 402,
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appear to receive further gqualification according 1o vieplations in

colour. 1 have never heard these names in other parts of Inmddia,
end it is probable that they are peculiar to Bengal,  The former is
the common variety in the Indian Peninsula, in which recion the
Litter s decidedly rare according to my experience, but the
vonverse holds good in Burmah and further East. 1o Bengal the
distribution of the two forms secms (o OVEeTLL, and both are
common. o Bengal | have heard * Nag samp " and ™ Kala
samp " as frequentiy in use as in other parts of India.  In Madras
it is called - the Tamils ** Nalla Pymboe,” and o the Malabar
Coast 15 known as =airpoon U oand Moorookan,’ In Mysore
it is the * Nagara havoo,” and according to Russell ™ Nagoe®
on the Coromende]l Co@isi. It 15 tln Mweé  howk Hoodhe

Burmese,

.F.'I‘ll:'.'.'.'l.'.ll'.'l |.'."_'.--_=_ | have no douln |||_!_| Lin I110st i.-l'l:l!l:l' '_|'.':I'I!:; 111
Indias the recognition of a cobra scems i very -.E|'||‘=" thing, and
this is true as a rale.  If the snake is seen alive at close guarters

with the hood 'w|-.:1:-||-.-xl_ its identifcetion will hardly admil of &
doubt.  Still it must be remembered that the hamadrvad expands
its hood to an almost cqual degree, and that certain harmless
snakes, especially the Keelbacks (Tropidenoti, and their allies),
«werect themsclves and flatten the neck, though to a lesser degree.
The spectacle mark on the hood of the binocellate cobra, Gnd the
oval spot surrounded by an ellipse on the hood of the monocellate
or Burmese variety, are both of them quite distinetive of this
species, and if constant would make disgnosis invariably easy.
Miany cobras, however, have these marks so modified or obscured
that most people, unfamiliar with this subject, would fail to
recognise them il reliznee is placed on these alone.

After death the hood s obliterated, and if the creature is stiff
cannot be readily demonstrated, and | have [requently under
these conditions known peapld express surprise when told that a
specimen is a cobri, shake their heads, and think they know better,
Again, I have seen the loose skin about the neck of a harmless
snake pulled out, and a hood claimed where none existed, so that
one must admit that, in a few cases at least, the cobra iIs noi
recognised, and sometimes a harmless snake s mistaken for it.
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Nucholsan’s footnote on pege 139 of his work on Indizn snakes is

<trikime corrobors tion of my own expericnce.  He savs : [ have
“aeen an Enclishman, considered rather an autherity on snakes
tdeclare that o Phvas wweosis (now Zamenis MUEOSUE)  Jusl
Shromelir to me wis o cobra © he even pointed out the poisOnons
S s long o5 people conlinue to be guided by thes

Favlty choerncters in o L'.;llln-i*-, mistakes ar SUreE Lo oecur.

Kow there are one or two very distinetive peenliarities about

the seéles of & cobra which if looked for should place its identit s
bevond SL10. [hesi ar s follows @

Flie pecocodar shiclid tonehes the Ticternasal® (See Pra. and Int,,
hgo I8 Bl In onlv two other snakes-ds this relationship to be

tonnd; iz in Xvlophis perrofetr, o small harmless snake peculiar to
the hills of Southern Indip, and the rare Amblyee plialus wionticola.

In both the third supralabial shicld does not touch the nasal.

Between the Hh and 5th infralabial shicld a small wedge-shaped
seale occnrs, the ' cunente ™ (see fig. 16 B). Jometimes a second
or even a third similar scale borders the lower lip.  This scale may
cesily be overlooked, Iving partly or wholly concealed, as it mayv do,
by the overlapping of the upper lip, so that the mouth should be
upened when looking for it. It oceurs in no other land snake. |1
hive never even observed it in the hamadryad, but it is seen in 2
few species of seasnakes. A head is rarely so broken that one or
other of these points cannot be made out on one side. U, how-
ever, the head 1s mutilated bevond recognition, there is one feature
about the scales over the back of a cobra which is peculiar to
itself. It is the concevity in the arms of the bracket-shaped
pettern which these form, and which | have shown by thickened
lines in fig. 17, Beside this, [ have placed another drawing to
ilustrate what is seen in other snakes, the pattern forming &

“This 15 & Very ensy point 1o determine if it is remembered that the shield s
it bately belind the restral (m land colubrines) are called internasals, and the
shiehls touching the front of eve the praoculars.  In the instances where the pre
fromtal shield touches the eyve as in fig. 19, 1t 15 obvions that this shicld from its
size and poeigon has & prior claim to be considered & prcfrontal, and in such a case
the pravcular is saud to be absent,
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clhevion, .I:'i‘i’;i""h"]"‘ rather o nice poimt which masy seoure

Fig. 16, —Nam tripimdians (ne, size),

practised eye to determine positively, bui to an observant
enquirer there should be little difficulty, and with proper care the
character is a very valuable one.

Supplementary characters. —:r-’r(a:'fn:mhu’s touch the internasal
preeocular, supraocular, and frontal. Temporals 2, the lower
touching the 5th and 6th supralabials. Supralabials 7. Auterior
sublinguals touch 4 infralabials. Posterior sublinguals touch the
4th and 5th infralabials. Infralabials.—The 4th and 5th are the

largest'n{ the series, and about subequal, Scales.—2 heads length
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behind the head 19-27 © midbady 1910 27 - 2 heads length in front

R
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s Fiil
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|
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! Il
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1 Naf L o R
N "-I I.'I' v ._1
00 A T, A R
s
Fie. 17 Vo Scides on back ol Ty 1 liss13
s s Mada tripudians
of the vent 15 usually (rarely 13 or 17} Awal entire,  Subcandals

divided throughout,

hstribution. It occurs In one or other of its many colour
varieties throughout the whole of our Indian possessions from
Burmah in the east to Sind in the west and from the Himalayas to
Cevlon and is always @ fairly common snake, It is an inhabitant
of the plains, but it has been recorded at altitudes up to 6,000 {fect .

Poisan.—ndoubtedly fatal to man, but by no means every cise
ol cobra bite neecessarily proves fatal ; on the contrary a per-
ventage hard to determine, but believed by Lamb to be about S0
per cent. of all eases, escapes with moderate or very scvere symp-
toms, the dose injected being less than the lethal.  (See Part 11,
page 76, :

Dimensions. —Specimens over 6 feet in length are very un-
vommaon.,  The largest measurements known to me are both 6 feet
7inches. One was reported in the Bombay Natural History Jour-
nal (Vol. XXI, p. 718), from Shamshirnagar, and the other is in
the possession of Sir Thomas Lipton. Tt was killed in Colombo,
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i
and s now set up, his resicdence at Clasidge 1 measured it as
now set up, but it is steted to have been 7 feet long in bl
f oletr.—Yory sariebles 1t may be any shade, from bufl or

wheat eolour to olivaceous, brown, or tarry bleck and even {ohag

specn (N, Stemi. These hues are uniform, or more or  Jess
variesnted Ul Boodd sy beowithont mearks, or adorned with

spectacle-like device, or an oval spot surrounded by an ellipse o

VAFIONS modineitions ol Thesd,
NAIA BUNGARUS. The Hamadryad or King Gobra.
efeadificalion A patir wl lopee slinelds are in contack wil
! belund the pariegals ) I I 11l 16 I
serve to o distinemsh thi eV il tluee
head is badby mutilated T think this feature will be made out, In

saee however, the (RCRARRN 15 dubious, the snake will be known by the
existence of the following 2 characters which must co-exist.  The

iank 1 i | - 1 " . 1
elds underthe bese of the tail are entive, whilst those towerds the

extremity are divided, and the vertebrid vow of seales is similar i

sizes and shape to the adjacent rows:

B

i, [8.—Xak bungarus (§ nit. sz

* In almost every other snake the paricials are succeeded by small scales, and'in
the rire exceptions where occipitals are present, they do not touch one another (ses
O, fg. 13.)
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Supplementary clarvacters,- -Prafronfals touch the interiasal,
posterior nasal, pracocular, supravenlar, and frontal,  Tea forals 2,
the lower tomehing the Sth, Gth and Fih supralabials.  Sooralabials
orals touch < infralabials,  Posterior sadline wals

;
fle

7. HAnterior si
tonch the 4th and Sth infralabials.  Tafralabiofs.—The 5th is
Lirgest of the sertes and touches 2 seales belund,  Sceales.—2 o

[eneth from head 17 (carely 15), mid-body 15, 2 heads Iengetl

i front of vent 15, | peed entive.

mity. It occurs in hilly regions up to an altitude of 7000 feet

i least, and in the plaims in their near vicinity,

DPintensions.—The larcest record o am aware of 15 that reported

-
by Phipson.®* The snake which was captured in the Konkan
measured 15 feet 5 inches.  Another of exactly similar lenzth was
reported in the ' Pioneer,” September 4th, 1896, from Travan-

core by Lieut. V. H. Bransen, 28th Madras Infantry.

Colowr,— Young are jet black with white or yellow conspieuois
eross bars or chevrons on the body and tail.  The head is crossed
by 4 similar bars, usually complete, sometimes interrupted.

Adults vary a good deal. Theéy may be yellow, ohive-green,
alive-brown, blackish-brown, or black, usnally with more or less
distinct yellowish or, whitish cross bars or chevrons on the body,
which are narrower than the intervals. Light specimens are often
more or less variegated with black in the hinder part of the body
and tail. Often, too, the shields ot the head and scales on the -
neck are bordered with Black, but the eross bars seen in the voung
are absent. The belly may be nearly uniform, mottled, or barred,
but the throat is usually uniformly light-yellowish or cream u

il O 1

* Dombay Nat. Hist, Jourl,, Yol, 11, p. 245,



THE POISONOUS SNARKES oF IXNDIA 33

CALLOPHIS BIBRON! -Bibron's Coral Snake.
Identification. — 1t may be told from wll others of this group
by the fact that the prafrontal shicld touches the 3rd sup-

/-""_F."d_._l'_"?{_'""}-x '-':'.L'.]ﬁ.ﬂ.. (Prl. and 3,
— Vi i .{“:;-; odut 2. 19 B

Supplementary
A ! .

characters.—Pre-

frontals touch the in-

lernasal, posterior
nasal, 3rd supralabial,
we, supraocular and

frontal, Tembporal

1 tooaching the 5th,

Gith and 7th suprala-
= bizls (2nd sometimes
the 4th also). Supra-
fabials 7.  Anlerior
sublinguals touch the
1st, the 3rd #nd the
dthinfralebials. Posi-
crior sublingunals
touch the 4th

Fig, 19. Callophis bibroni [ < 3.) infralabial.

Infralabials.—The 4th is the largest of the serics, and touches
3 scales behind.,  Seales aré 13 in the whole body. Amnal entire.
.‘S-nbmrqu.{s divided throughout.

Distribution.—A rare species recorded only from the Western
Ghats of India.

Poison.—Nothing known,

Dimensions.—Grows to 2 feet and over.

Colour.— Boulenger says*: Y Cherry-red to dark purplish brown
above, red beneath, with black transverse bands which are some-
times continuous across the belly ; anterior part of head black
abowe.”

3 2:Cat ;En.'ukc.ﬂ-. Birit, Muns., Vol. 111, p. 99,
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CAELLOPHIS MACGCLELLANDI Macclelland's Goral Snake.
Fdeutificalion.-
From othervs or 1he

group. 1t can be

ing :—The 1 ]
shield divided {as
ig. & E); suprala-

bials 7 : and a single

temporal touching

; LTy ;
mly the 5th and
(th ‘:-l!]‘-i:‘.l:-.alg. ls-
Sec fiz. 20 B.)

Supplementary
haracters.—FP i ce-
fronials touch the
in[m-rnns.l.!.pn.-_:h-rinr
nasal, praeocular,
suprdocular, and
frental. Temporal l
touching the 5th

and 6Gth  soprale-

bials: Suprelabials

7. Anferior: sub- S
‘inewals touch 4 FiGg, 20— Calloplis macelellandi (3 3).
infralabials.  Posferior sublinguals touch the 4th infralabial only.
Infralalials.—The 4th is the largest of the series, and touches 2
scales behind.  Secales 13 in whole body. .nal divided. Sub-

aidals divided throughout.,

Distribuddio:.—Ranges from the Himalayas as far west as Kasauli, -

g 3 . i
Nepal and Siklkim through Assam, and Burmah to Southern China
and Formosa., Common in the Khasi Hills about Shillong.

Paoisun.~—Nothing known.
Dinensions.—My largest specimen is 2 feet 7] inches.

Colowr—There are four very distinct colour varieties.
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Variety . forma typica. —Cherry-red above with from 16 to 26

black bands on the body and 3 to 4 on the tail,  These bands are

. narrow, completely surround the belly and are outlined more or
less distinetly with butf or vellow.  The belly is sulphur yellow,

and a large black irregularly-shaped blotch occurs between each

band. 1t is very common in the Khasi Hills about Shillong, It

has been recorded from Purma by Evans and myself who obtaied

a specimen from the Pegu Yomas, 1 have had a specamen from

Mogok Ruby mines, amnd a specimen from Pegu s in the British

Musenm It extends imto Southern Ching #nd Formosa.

Variety B. univireaius,—Cherry-red or brown with 23 to 32
black bands, manv of which are ncomplete, especially in midbody
over the spine. A black streak rung down the spine.  Otherwise

this wvariety is like the last. It ‘is known drom the Eastern

Himalayas, (Nepal and the vicinity of Darjecling)

Variely C. gorei,—This has no black bands and no vertebral
stripe. Itischerry-red above with about 30 small, black, vertebral
spots.  Some of theee are rather broader than long. Belly pale
vellow with irregularly-shaped median, black ventral spots, smaller
than those seen 1n the other two forms. 1 received two specimens
of this new colour variety from Mr. C. Gore whose name 1 attach
to it. Both were obtained at Jeyvpore (Assam) at the oot of an
outlier from the Naga Hills and more recently one from Manipur.

Variety D). sigrivemler.—Inown [rom a single specimen from

° = Kasauli described by me. It differs from witivirgatns in having no
trace of black rings and in having a broad black continuous stripe
along the middle of the bady., The only form known from the
Western Himalayas.

In all four wvareties the head is black with a very well defined,
cnamel-white band across the head, )
- -~ -
.

CALLOPH!S TRIMAGULATUS The Slender Coral Snake.

Identification.—Difiers from others of this group in combining
the 2 following characters. The anal shield is divided (see fig. 9 E)
wd there are 6 supralabials.
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Supplementary clarac-

ters—Preafrontals  touch

the internasal, posterior

Hi::ii.'.l, }'ll'.'L:I'.u."I_ﬂ.'.]'_ supra-

oeular, and frontal. Tem-
poral 1, touching the
ol and Gth supralabials.
Supralabials 6. Anferior
sublinguals touch 4 infra-
labials. Posterior sublin-

g guwals touch the 4th infra-

labial, Iifralabials.
The 4th is the larpest of
‘ the series, and touches 2
scales behind,  Secales in
13 rows in whole body.
Anal divided. Subcaudals
lli‘v.'itlt‘{l throughout.

Distributfon—An un-
Fig, 21.—Callophis trimaculatus { = 6). common snake recorded

from Ceylon®, 5. India, Deccan, Kanara, Bengal, and Burmah.

Poison.—Nothing known.

Dimensions.—Of very slender form. Grows to 13 inches.

Colowr —Light wvellowish-brown. Head and neck black, Tail
with two black rings. Belly coral pink.

CALLOPHIS MACULICEPS The Small-spotted Coral Snake.

Identification.—This and the next differ from others of this group
in having the anal shicld divided (25 in fig. 9 E) and the temporal
shield touching the 5tli, 6th and 7th supralabials. The habitat
will separate one from the other.

* | examined one in the Colombo Museum from Tssamaharana, 20 miles
N.-E. of Hambantota.
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Fro. 22— Callophis macaliceps {3 8

Suppleatentary chavacters.—Prafronfals touch the internasal,
postegor nasal, praspcular, supraoccular, and frontal.  Temporal.—
One, touching the Sth, 6th and 7th supralabials.  Swupralabials 7,
Anterior sublinguals touch 4 infralabials. Posterior sublinguals
touch the 4th infralabial.  Dnfralabials.—The Sth, rarvely 4th, is the
largest of the series, and touches 2 scales behind.  Scales 13 1n
whole body. Asal divided. Subeandals divided throughout.

Distribudion.—An uncommon snake restricted to the Burmese
arca of our British-Tndian Territory.

Parson—MNothing known.

Dimenstons.—Grows to 11 feet,

Colowr.—Head and neck black., Body yellowish-brown above,
with & series of small black dots on each side of the spine. Two
black bands on the tail —one basal, the other subierminal.  Belly
coral pink. Tail dappled black, and grey beneath.

.

HEMIBUNGARUS NIGRESCENS-—The Common Indian Coral Snake.
Identification.—Like the last this differs from others of this

group, in that the anal shield divided and the temporal touches the
Sth, 6th and 7th supralabials.  Its habitat will distinguish it.
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Supplementary
characte rs.—FP r -
Sfrontals touch the
imternasal, posteri-

=~y Omasal, preocular,
supraocular, and

frontal, 5 u P ¥ a-

labials 7. Awnterior
sublinenals touch 4
infralabials. Posi-
erior sullineuals
touch the 4th in-
fralabial, Infeala-
frals.—The 4th is

the largest of the

series, and touches
2 scales  behind.

seafes o 13 rows

i whole of « body.

Anal divided.

Subeandals divided
throughout.

Distribudion.—

[t is a hill species

confined to the

Fic, 23, —Hemibungaras nigrescens [ #3), “l]]"- of \‘lrﬂﬁtffﬂ >

India, from Wvnad to Travancore including the Nilgiris and
Anamallays.  Also from the Ganjam Hills.

Poison.—XNothing known.,
Dimensions.—It grows to 4 feet,

Colonr.—Head and neck black except for a yellowish oblique
occipital streak. Dorsally purplish-brown, reddish-brown, or red,
with 3 or 5 longitudinal series of spots which in some specimens
arc confluent and form lines. Belly uniform red.
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GROUP 4.—THE PIT-VIPERS.

Identification.- (1) Z'ail round. (2) A conspicuous phening i
the side of the face between the eve amd the nostril (the loreel pit) [sec
Fig, 24 T3).

This very distinctive character is peculiar to this sub-family of
vipers. Inspite of the fact that many members of this sub-family
Crotaling) attein formidable proportions, and almost all aw
endowed with remarkably large poison fangs, the numerous
accounts of bites inflicted by them to be found in scientific and
other journals concur in showing that death is an ex eedingly rare
event. My own experience, supported by that of many of my
friends, who have favourcd me with letters on this subject, entirely
confirms the foregoing. A painful and swollen condition locally
and a very variable degree of constitutional disturbance lasting

in some instances for weeks passes on to complete recovery.

These snakes #re nearly all exclusively confined to hilly regions
at altitudes ranging between 1,500 to 10,000 feet.  The characters
of the shields and scales, upon which the classification of nearly
allied ophidian forms is so largely based, are subject to very great
inconstancy in the members of this group, so much so that it is with
the greatest difficulty one can frame a lucid and really practical
kev to identify the various species. [ have, however, examined
and re-examined most critically all the specimens in the British
Museum, and have only made allusion to those peculiarities which
are most constant, and which seem to me of real practical use in
identification.

Key for identification of Pit-1"ipers

HEAD WITH LARGE SHIELDS (see Fi,r_;ﬂ. 24 to 27.)
Scales midbody in 21 er 23 rotws (see Fig. 7) .. A sicisirodon Minalayanis.
Scles midbody in 17 rows—

() Supraocular as broad as frontal, longer than

parietals s i . ~E +.  Aneisirodon diypnale.
() Supraccular broader than frontal, shorter
than parietals e o i nillardi,

Scales midbody in 15 or 14 rows .. ot .. Lachesis miacrolepis.
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HEAD COVERED WITH SMALL SCALES (s
Fig. 28] 4
SUPRAOCULARS UNDIVIDED ($ee 5. Fig. 26).
SND SUPRALABIAL DISTINCT FROM LOREAL PIT
(see Fig. 25) < Lachesis strigatns
2ND SUPRALAHIAL WITH A FURROW IN ITS UPPER
PART DIRECTED INTO LOREAL PIT (see Fic, 27),

MANY SMALL SUROCULAR SCALES
. monticola

{sce Fig, 29) 5 e 5 L
AN ELONGATED SUBOCULAR SHIELD
{see So. g, 26).
SCALES 21 or 19 IN POSTERIOR BODY (see
g, 7).
Wasal and, lst supralabial partially or com
pletely united (see ig, 307,
Seales in weidbody 29 rows (see Fig. 7)
s o 27 10 23 rows G oo e HEDHYEDD rlate
Nasal and st :.l.':l|.|.i..-.f-:i:':‘|. distinet (sce IFig.
43) i = A o e BRHECFOSTUIRITLNS,
SCALES 17 or 15 IN POSTERIOR BODY [see
Fig. 7).
sSupralabials 7 or 8 (see Fig. 33) T i E il jerdoni.
4 9 to 12 (see Fig. 34) e es .  Qramingus.
SUPRAOCULARS DIVIDED (see S Iig. 35).
Subocular toucking drd supralabial (see So,
Fig, 33) L i s 2 vo 4 irigonocephalis.
not i w s (3ee So  Fig 36 v e anamallensis.

i

ANCISTRODON HIMALAYANUS—The Common Himalayan Viper.

Identification.—The top of the head has the shields in front en-
larged, and the scales in the middle of the body are arranged in 21
to 23 rows. These combined characters will distinguish this from
the other pit-vipers, and even if the head is badly mutilated short
of dissalution, I think the enlarged head shields will be generally

clearly recognized.

Distribudion—1t is confined to the Himalayan region, including
the Khasi Hills of Assam, at altitudes between 5,000 to 2,000
feet, and is exceedingly common in some localities (Chitral,
Kashmir and the whole Western Himalayas).

Poison.—(See Part 11, page 117.)
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Fic. 24. Ancistrodon nmalayvanus | 2.

o Dimensions.—Specimens over two feet are uncommon, the
largest 1 know is that reported by Dr. Stoliczka which measured
2 feet 10 inches. (Jourl. As. Soc., Bengal, XXXIX, p. 226))

Colowr.—Brown of various hues, sometimes nearly uniform,
especially in light specimens, but more often mottled or varicgated
so as to form bars, or a nondedeript corpet-like pattern. Belly
peppered®blackish and red, on a whitish ground.

ANCISTRODON HYPNALE—The Hump-nosed Viper.

Identification.—Like the last this species has large shields on the
front of the head, but differs in the scales, numbering 17, in the
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middle of the ]H-I!_". ,and both these characters will usuzlly be de-
tected even mn a badly mutilated specimen. The frontal shicld
along a line connecting the centres of the eyes is subequal to the
breadth of the supraoculars.  The sapraoculars are from three-
fourths to four-fifths the length of the parietals.  Ventrals 116 to
131. Subcaudals 24 0 37,  The boss on the snout is much hizher
than in the next species, and is covered with smaller and more

numerons seales (8 to 199,

Fig. 25 —Ancistrodon hypnale (43,

Distribution.—The Hills of Ceylon. Tt occurs at altitudes vary-
ing from 3,000 to 6,000 feet and is not uncommon in many parts.
It is a very commgn snake in some of the hilly districts in Cevlon
(Hakgalla).




THE POISONGUS SNAKES OF  INDIA, 43

Paisonn.—\Writers are not consistent upon this question.  Ten-
nent® savs emphatically that o fatal issue does sometimes oceur,
but not invariably, Gunther? savs it is exceptionally fatal to
ma, and then not before the Eipse of some days. D, Davy knew
a dog bitten by one recover after severe svmploms in 48 hours, but
a fowl bitten by the same snake the next day succumbed after 4
davs.  These effects on small animals serve to show that the poison
is not very viralent. Mre. Drummond Hay has written to me of
two cases of bite, both in cooly women.  One bitten on the ankle
did not suffer in the slichtest onece she had recovered from her
fright, but whethershe was treated arnot [ am unable tosav. The
other bitten in the hand became unconscious and he thought when
he saw her the same night would die. but with the aid of stimu-
lants had recovered by the next dav. TFerguson? mentions the
seli-related facts of a Mr. A F. Sanderson who was bitten by one.
The seat of injury was the little toe. Pain was so acute as to pre-
vent sleep, and the limb swelled to the knee for 2 or 3 davs, but he
recovered. He treated himself by ligature above the knee, cross
cuts locally with the application of carbolic acid, and strong pota-

tions of brandy,

Dimensions—Grows to 18 inches, but [ have known adult
females at 113 inches, as shown by pregnancy.

Colowr.—The prevailing colour is brown, variously mottled or
variegated, but a longitudinal series of largish oval dark spots on
ciich side of the back is a constant characteristic. The belly is
finely mottled.

ANCISTRODON MILLARDI s—Miliard’s Viper.

Tdentification. —Shields on the top of the head enlarged, scales
at midbody 17, supraoculars decidedly broader than the frontal,
and as long or longer than the parietals. Ventrals 136 to 152.
Subcaudals 30 to 44.  The bosk on the snout is not 5o pronounced
as in the last, and is covered with larger and fewer scales (4 to 6).

* Nat. Hist. of Cevlon, p. 295

¥ Rept. Brat. Ind., po 395

+ Bom. Nat. Hist. Journ., Yol X, p. 9, *

§ Described in the Bom, Nat. Hist, Journal, Vol. XVIII, page 792,
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Distribution.—The Sspecimens | have seen are from Karwar on
the West Coast and Castle Rock on the top of the Western Ghats.
Specimens in the British Musewnm from Ceylon and the Hills of .
Western India (Belgaum and Anamallays), judging from the num-
bers of the venirals and subcaudals, appear to agree.

Fra, 26— Ancistrodon millardi (% 3.
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Porson.— Nothing known,
Dimensions.—About a foot or o little over.

Colour.—Brown of varying shades and mottlings. A series of
ovate dirk costal spots are always more or less in evidence.  Very

like fvpirale in general appearance,

LACHESIS MACROLEPIS The Large-scaled Viper.

Licntification.—One very distinetive feature makes the recogni-
tion of this snake a wvery
simple matter. The scales
of the last row along the

body are smaller than any

of the other rows, Inall
er British [ndian snakes
the secales in this row are
sub-equal to, or much larger
f‘_._._,_._.—-—-—-.._\_

than, those lying above.
Distribution.-—Confined

FTa 3

to the Pulney, Shevaroy,

and Anamallay Hills of

Southern India, where it is
Fic. 27 —Lachesis macrolepis  (nat. size). ]Jl:t‘ll“gll! at altitudes Vary-
ing from 2,000 to 7,000 feet.

Poison.— Jerdon* knew several cases of bite from this species,
but none proved fatal. The Rev, F. Castets, has informed me that
he once ceused @ fresh adult to bite a jackal, but the jackal did not
seem to mind, and suffered no ill-effects.

Dimensions.—Grows to 2 feet.

Coloser—Uniform bright fediage-green above, lighter beneath.
A well-defined white er vellow line runs down the flanks. Some-
times @ blackish supercilium ; blackish marks along the spine and
blzckish rirgs round the tail, but these rapidly fade in spirit.
Rarcly specimens are met with uniform olive-brown in colour.

* Joumnal, Asialic Soc., Bengal, Vol XXII1, p. 524,
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LACHESIS STRIGATUS. The Horse-shoe Viper.

J':f:'i.'.'::,n’."c'-.’!.'-lla'.'. I'his s the only spectes in which the 2nd labial
shield is entively distinet from 1he
loreal pit (sce Figs: 27 .*.:u1¥'_‘\‘|_ andd
this alone will suffice to estzblish
s .itft".illl}'.

Supplementary characters—Intcy-
masals—XNo scales are sufficiently

'i‘|'|.ii".l'_'.:l.'l1l to  deserve the NI,

.'\1."':"1.; g -':."-li'.l i _"I. Hi!l;.::iL' 5]li.l'tl].

Nasal —Not united to st labial,

ne ar more minute scales are

intercalated between it and  the
I, 28 — Lachesis stricains

furrowed shield forming the inner AL, Side)

wall of the loreal bit. Swbocudar.— Not touching the 3rd labial.

Scales.—Anterior usually 21 (rarely 19) ; midbody usually 21
{rarely 23) ; posterior usually 15 (rarcly 17).
L]
Distribution.—The Western Ghats and the Nilgivi, Anamallay
Shevarow, and Pulney Hills of Seuthern India, at altitudes from
3,000 to 8,000 feet.  Gray mentions it as common about Qotaca-
" mund, and Jerdon as not uncommon in the wooded parts of the
Nilgiris ; but judging from the paucity of specimens in museums,
and the written testimony of friends, it appears to me an uncommon
snake everyvwhere.

Poison.— Jerdon® mentions being bitten by one. A ligature
speedily applied, followed by suction, warded off any ill-e fiects, but
the skin round the bite blackened in & minute or two, detached
itself, and came off in his mouth during suction.

Dimensions—Grows to 1} feet.

Colowr.—The prevailing colour is brown, mottled darker to form
anirregular coarse variegation. A pale buff or yellowish horse-shoe
mark on the nape. A dark streak behind the eve.  Beneath light
coloured mottled with darker hues.

* Juurnal, Asiatic Soc. Bengal, Vol XXII, P 525,
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LACHESIS MONTICOLA--The Large-spotted Viper.

Identificadiviz.—This is the only species that has ne subocular
shield, and this character will
SeTve IO '|i-l_15'|"wl.' 1L,

Supplementary characlers.—

tasals.—A pair, separa-

ted by from 1 to Ssmallscales,

Suhraocmlar.—A single shield,

T Nasal.—Not united with 1st

:“s‘gizid 8 : labial : no minute scales in-

fnr = e tercalated between it and the

\‘é}’&}l g : '_’|=..]. I‘u Sutbocn! ‘.' nt;

‘-\-":3:"_ = 2id lebial furrowed I its up-
k\'“--m_,___/ﬁ A

Pay I

half, and forming the

loreal pit,

celes.—Anterior usually 23 (varely 23) : midbody 23 (rarely 21

or 25) ; posterior 19 (rarely 21).

Distribution.—The F]illli-.|iL}.'.lTl recion (from 2,000 to 8,000 [eet),
mcluding hills of Assam, Burmah and Yunnan. Colonel Wad-
dell, 1.ALS., in his book * Among the Himalayas " (p. 240)
mentions it as common in Bhotan, [ found it comnion in the
Khasi Hills (Shillong), and in the Eastern Himalayas (below
Darjeeling).

. Poison.—(5¢e Part 11, page 119))
Dinensions.—Grows to 3 fect.

Colonr.—Light brown or buff with large irregularly squarish
patches or spots of black on the middle of the back, and a coarse
maotthng of these two hues in the flanks. Crown dark-brown with
a buff V-bordered dark-brown below. Belly vellowish, uniform
in front, obscurely spotted or mottled behind.

LACHESIS CANTORIS. —Gantar’s Viper.

Identification.—Most easily identified by the rows of seales in the
middle of the bodv numbering 29,
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Supplementary characters.-—Internasals, —A pair separated by

one small seale.  Supraocular.—A single shield. Nasal partially
or completely united with 1st labial : no minute scales intercalated

T

p Jde
S .
1 Hra fff%'j:‘u_‘i':.?-';-::z S

Fre. 30,.- I..'u_'h.'.::al.-i cantoris  (mat,  =ize.)
Note confluence of nasal (N} and 1st supralabial (1)
between it and the 2nd labizl. Swbocnlar not touching the 3rd
labial. 2ud labial [urrowed in its upper hell, and forming the
inner wall of the loreal pit. Seales.—Anterior, 27 ¢ midbody, 29 ;
posterior, 21,

Distribution.—Peculiar to the Andeman and Nicobar Islands. -

Poison.—Stoliczke remarks on the smell size of the peison gland
even in specimens 3 to 4 {eet long, and both he ard Dr. Rink, who
visited the insular groups above mernticred, where they found this
snake extremely abundant, clicited information from the natives
showing that they (the natives) did not regard the bite o5 fatal.

Colowr—There a2re two va-.ricti'fr., the ore bright green or dull
greenish with dark spots, often arranged glternctely in five longi-
tuding] series ; the other light, or dark brown, spotted with pale
greenish.  Usually 2 well-defired white lire rurs aleng the finnks,
and the kead hes frequently 2 pale lateral strezk.  Belly whitish
or greenish, uniform or mottled.
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LACHESIS PURPUREOMACULATUS,—Gray’'s Viper.

ifreadion, —The nasal shield more or less united with the

life

Ist labinl, and the scales
in the posterior part of
the bady numbering 19,
when taken together
will  distinguish this

from all the rest of the

IERLINRR]
l
—— Sifrhlenrentary eliar-
= ! :
- N, Fifernasals:
A pair, in contact wikh
= wother, or more
usitlly separmied by ong
5 Py '. smiadl scale. e
ity vosimele .'\I|I|l'i.|.[.
! Hlatis, fo: Partially
completely united with the st labial @ one or mor minute seales
imteréalated betwedh it and the 2ad labial.  Subocular. —Not in

contact with Sed labial,  Zad fabial with o furrow in its upper
part directed imto the loreal pit.  Scales. —Anterior, 23 to 25 -

midbody waually 25 (rarely 23 or 27 posterior 1.

fisiribution.— Bengal, the Himalayas frdm probably the Sutle]
in the West, Assam and Burmah, Andamans and MNicobars. In

Indiza it is not met with in the plains, but in Burmah occurs in

- hills and plains alike.  Has been and is frequently confused with

L. =raminens,

Forson, —Stoliceka’s observations with regard to the npinion of
the natives in the Andamans and Nicobars show that it is not
regarded as fital to man.

imensions, —Grows to 4 féet.

Cofiitr, — Three vorieties arc, met with: (A) uniform foliage
green ;. (B uniform  purplish-brown, or purplish-black ; (C)
wwariegated,  purplish-brown and green.  Usually o well-defined
white or vellow flank Jine, ™ Beneath uniform grecnish or whitish
with sometimes ubseure mottling.

*As s convenient to give English names to snakes, and Gray was the first to
describe this viper, I take the liberty of cilling it. by his name: It.is meet,
too, that the work wf our gredt herpetologists should be thus memorialised
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LACHES!S MUGCROSQUAMATUS The Formosan Viper.
Tdendification.— The sciles in the postecior part of the body
number 21 or 19 the nesal not
united to the st labinl, and
the presence of a subocular
establish the dinenosis, but all
three characters must co-exist.

Swufrplementary chavacters.—In-

fernasals.—A pair separated by
from 2 to 4 amall scales. Supra-
ocifar.—A single shield, Neasal

Not  united with the st

labial one or more minute

scales intercalated between 1
Lachesis muncrosquamatis,

and the 2nd labial. Subocular {nat. iz

not touching the 3rd labial. 2wd labial with a furrow in its

d

upper part dirccted into the loreal pit.  Scales.— Anterior, 25 to
27 ; midbody, 23 to 27 ; posterior 19 to 21.

Distribution.—Naga Hills, Assam ; also FoPimosa,

Poison,—Nothing known.

Dimensions.—Grows to 31 fect.

Colowr —Brownish with 3 longitudinal series of blackish spots,
the vertebral series being the largest. Belly mottled brownish
and white, or uniform whitish,

LACHESIS JERDONI -Jerdon’s Viper.

Identification.—The subocular : e
touching the 3rd labial to-
gether with 7 to 8 supralabials
make diagnosis certain.

Supplementary characlers.—
Internasals,—A pair, separated
by from 1 to 3 small scales.

Supraocular—A" single shield .
preceded by an enlarged shield
peculiar to this species. Nasal
not united with Ist labial; .

small scales may or may not be
intercalated between it and the gig, 33 —Lachesis jerdoni (nat. size),



.2 single shicld, supra-

Aders—Inlernasals —A

scales.  Swupracculars.-
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2nd labial.  Swubocwlar touches the Srd labial,  2ud labial with a
furrow in its upper part dirccted into the loreal pit. Seales.—
Anterior, 21 usually (rarcly 23) ; midbody, 21 (rarcly 19); post-
erior, 17 (rarely 15).

Distribation.—Khasi Hills, Assam, Thibet
Poison.—Nothing known.

Dimensions.—Grows to 21 feet.

Colowr.—Varicgated greenish and black ; head black, orna-

mented with yellow ; |n-]f_15! mottled grr-":';i--h and black,

LAGHESIS GRAMIMEUS.—The Common Green Yiaer or
Bamboo Snake.

J'r:.'r-_':.'!.';-’.ic-::':‘."-. i —acitles

15 in the posterior part

of the body, supraocular

labials 9 to 12, the,2nd
furrowed in its upper
half, if co-existing, will
serve to identify it.
Supplementary charac-

pair, in contact, or sepa-
rated by one or two small

A Singlﬂ shield, Nasal— Fra: 34 Lachesis gramineus (nat, size),
Sometimes united with (¥arety from“Westemn. Ghats.)

Ist labial, sometimes distinct ; small scales may or may not be
intercalated between it and the 2nd labial.  Swubocidar may or may
not touch the 3rd labial, 2ad labial with a {urrow in its upper
part directed into the loreal pit.* Scales—Anterior, 21 ; midbody,

"21; posterior, 15.

Distribution.—Much the most plentiful and the most widely

-distributed of our Indian Pit-Vipers. From the Malayan region

it extends through Burma, including the Andamans and Nicobars,
to the Himalayan region probably as far west as the Sutlej River.
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[t1s found in the Eastern Ghats, Western Ghats, Nilgiris and other
hills in the Peninsula of India, Tt does not cccur in the plaing of
[ndia, but affects an altitude of from 1,500 to 6,000 fedt East of .

Caleutta 1t oceurs in the plains and hills ahike.
Parson [he bite is varely, if ever, fatal, but severe local effects
and constitutional disturbances are usually attendant; There s

abundant evidence to substantiate this assertion among Europeans

and natives alike {(See illustrative case, Part 11, page 122).

I ws to 3 {

{ urs —Usually vivid foliage-green,  More rarely yellowish, or
aliviaceonus or brown semetimes obscorely streaked or barred with
black, A well-defined white or vellow Bank line usually, Belly
vivtish, plumbecus-oreenish, uniform or indistinctly mettled.

LACHESIS TRIGONOCEPHALUS,—The Green Tic.
Tdentification.—The ST ular shield divided, and the subocu-
lar touching the 3rd labial if,
found co-c*stime. serve to hx
its 1dentity

Supplementary  characters.
Fulernasals.—A pair in contact
with one another. Srpraocnla
divided. Nasal not united
with Ist labial : no small scales
intercalated between it and the .+
2nd labial. Swbocular touches
the third labial. 2ud lalial
with o furrow inits apper poct
dirceted  into the loreal 11'51.
Scales.—Anterior,. 17 or 19 ;

midbody, 17 or 19 ; posterior, 13 or 135, g

Distribution.— Peculiar to Cevlon, where it is common in many

parts of the hills. 1t is known to the planters as the Green Tic
Polonga.,

Paison.—Mr. Drummond Hay has informed me in aletter that
he once had a Eurasian conductor bitten by a full-grown one in
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his presence.  The bitten hand swelled up at once, but by evening

had much reduced, and the following day the swelling had almost

entirely disappeared,
Dimentsions.—Grows to 21 feet,

Colour.—Folinge-creen, uniform, or with black blotchings. A

black streak behind the eyve.  Belly uniform greenish or vellowish.

LACHESIS ANAMALLENSIS—The Anamallay Viper.
Jication.—Supraccular divided and co-vxisting with this, a
ular not touch
s the 3rd labial.

Supplementary char-

acters.—Internasals

A pair  separated
by H 1 smmall 5
Supraoccila divided
Nasel not united with

lst l:'.i1;.-.| - emall scitles
may or may not®be
intercalated  between
it and the 2nd labial,
Subocular—Not
touching the 3rd la-

bial, 2ud labial, with

a furrow in its upper
part directed into the Fic, 35 —Lachesis anwmallensis (nat. size)
loreal pit.  Scales.—Anterior, 21 ; midbody, usually 21 {rarely 19);
posterior; 15 or 17. *

Distribution.—Confined to the Western Ghats and hilly regions
south of the Krishna River, where it is quite commuon at altitudes
ranging between 2,000 to 7,000 feet.*

Poison.—Rarely, if ever, fatal as far as we know (see Part 11,
page 123). Jerdon has known several cases of bite, but none
proved fatal.

Dimensions.—Grows to 31 feet.

* The specimens from Cuttack (No. 4122 in the Indian Museum, Sclater, 1.A.S,
Bengal, Vol LX) is in my opinion L, grandneus,
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Colouyr.—Greenish variegated with blackish, or dark blackish-
green,  Boulenger says olive, yellowish or reddish-brown.  Flanks
coarsely dappled with buff Belly greenish ar vellowish

GROUP 5 -PITLESS VIPERS.

Ide ntification. (1Y Tail rownd, (2) Snowd and crown covered
wilth small scales similar to those on the back of the body*® (sec fig. 37).
(3) Only a part of the last voie of costals is visible on either side of the
ventrals when the specimen is laid on fo its back (see jig. 5). (4) Nov
loreal pit.

This group inclndes 6 species referable to 4 zencra,  They may

be 1dentified as follows ;

21 Shiclds beneatl il simil i1 o Dcaneeih
bellv (sea 5.0, Fie 913 . ..000. . J
3. Shields beneath tail divided (see S.0 13y
|} Ventrals with 2 T, A | = T |
&) NVentrals not rid
f@') No horn al
Scales 27 1o 33 in :Illlilul-i:- o
chains of large Apols, ong along
sping, and one on each side .. Vipera rnsselly
Scales 23 1o r_":_ 1 chain of Apois
along spine, none on the sides. . lebeting;
By A hom-like appendage above the
cye, Scales 23 ta 25in I:|1-|t:-|.u|_1. : Prreidocerasies prysicus

ey Two lorns above the eve,  Scales

g med ey e s i3 Bicarins

ECHIS CARINATA -The Saw-scaled Viper.

The ™ Kuppur ™ of Sind., * Phoorsa © of the Bombay Presi-
dencyv. “ Afai " about Delhi. The * Kallu havoo ' of Mysore,
" Kattu virian " about Madras: and the ° Horatta pam,"”
according to Russell, on the Coromandel Coast.  Dr. C. A, Owen
tells me it is called * phissi " in the Jhelum District

Tdentification,—The undivided state of the shields beneath the
tail will admit of no confusion with others of this Eran .

Supplementary characters.—Supraocular not divided, Nasal
touches the rostral and the Ist supralabial. FEve.—Diameter
exceeds its distance to the nostril, and is greater than its distance to

* A few harmless snakes have the soout covered with small seales - for
instance the Genus FEryx.  Hipisfes too mav be included with these. In all
these, two or often many more rows of costals are visible from beneath (see Fig. 3},
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the edge of the lip, 2 rows of scales between it and the sup
ralabials. Supralabials.~
The Hhis the largest of the
series (rarely, the Srid) S

{iienals touch 3 or 4 infrala-
bials, =2ad 2 small scalés be-
hind,  Infralabials—4 (rarely
3y the 4th touching 2 scales
bohind. Scafes in midbody
27 to 37 Feafeals not ridged
lateradls S iheandals undivi-

we life its peeuliay
habit of throwing its !I1H{1:'.'
dosble eoil, inflating

iteeli and then rabbing one

oil acainst the other so as 1o
produce a sound closely re-
sembling hissing, will m itself
proclaim its identity.

Distribution.—1t occurs in
the North-East of Ceylon and
throughout a large area of the

[ndian Peninsula from Cape
Comorin to the Ganges, but
being & desert form preferring

an arid sandy soil, it is distri

Fio. 37 -—Echis carinata [ 24 buted chiefly in isolated pat-
ches where it is frequently very common.  Jerdon remarks it is
common throughout the Carnatic. 1 have found it especially so
about Trichinopoly. | believe it does not oceur in the narrow tract
between the Hills and the Malabar Coast, South of Karwar., To
the North-East its limits are not exactly known ; ifit occurs in
Bengal it is scarce and only #o the South of the (ianges.  To the
North-West it extends through Rajpootana, the Punjab, Sind and
Raluchistan to Transcaucasia and is extremely abundant in these
parts. Some idea of its prodigious numbers was furnished by
Vidal.®* He says that in the Ratnagiri District alone during 6
years Government rewards were paid on an average of 225721

* Journal, Bombay Natural History Soc,, Vol. V., pogd
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phoorsas per annum ! Later he remarks that when the Govern ment
reward was raised tentatively from six pies to two annas per head,
115,921 were paid for in 8 days (December 2und to 10th, 1862),
Agam Candy in the same Journal (Pege 83) savs that in Ratnagiri,
in Avgust and September, the Mhars co ont with long sticks to

which forks are attached and « ateh them in thousands for

MLETT]

ment rewards, It s aninhabitant of ihe pla and becomes 1
gressively searcer at alvitudes ranging up Lo 50000 feey 57000
15 the highest 1 know of Nicholson showst that of 15225 [FOTS IO
snakes collected in the vicinity of T3 wmgalore (virca 3.000 feet) upon
which Government rewards were nied in Ul ar 1873, only one

proved to be an Eely

Poison, —Very conflicting opiacns have been expressed regnrd-
mg the virulence of fichis poison. It is asserted by many thiat
deathis an extremely rare se quel toits bite, but [ think there can be
ne doubt that A

lities are muech mon frequent

SNy sup-
pose. Vidal, whose paper in the Bombay Natural History Journal?
1s @ most valuable contribution to the literature on this specles,
states that he found records of 62 latal cases treated in the Civil
Hospital at Ratnagiri in the vear 1878. He estimated that abont
20 per cent. of the cases of Echis bite proved fatal and remarks that
the poison is slow, death OCCUITING 0N &N aversge in 41 days, but
that some cases lingered on for 20 days. He savs that later the
Echisis a far more potent factor than any other venomous species in
swelling the mortality of the Bombay Presidency. He sub-
stantiaties this assertion by the very significant observation that in
Echis-ridden tracts the mortality from snake-bite far exceeds that
in districts where this snake is comparatively scarce,  In a table
compiled from official returns for 8 vears (1878 to 1885), for the
districts of the Bombay Presidency, he shows that in the districts
of Hyderabad, Thar and Parkar, Karachi {Sind) and Ratnagiri
where the Echis abounds, one man in 5000 dies per annum
from snake-bite, whereas in the «istricts of Bijapur, Nasik,
Ahmednagar and Sholapur, where this snake is rare or absent, only
one man in 100,000 dies from snake-hite. Murray§ says *‘ this
little viper is very venomous : although the action of its poison is
not quite so quick as that of a cobra, it is equally as potent, and
numerous deaths annually occur from its bite.”” Dr. Inlach. Civil

"t “Indian Snakes,” p. 173. % Vol V., p. 64, § * Reptilia of Sind," p. 57.

L
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surgeon at Shikarpur® (Sind), says, A reference to police returns
will show that in by far the greatest majority of cases serious
injury and death have been caused by the bite of this speeies.™
Azain he avers, ' the Kuppur is withont exeeption the most deadly
poisonous snake in Sind.” My, Millard has mformed me by letter
f the case of an attendant in the Bombay Natural History
I

Society's Rooms who in October, 1903, was bitten by an Felis in

the temnl Fle was taken off at once to hospital, admitted that
i | fear, but in spite of prompt treatment died 24 hours
T

In Delhi in 18397, 1 knew, and many times saw, @ famons snake-
cateher called Kallan bring his week's bag to the Civil Hospital
where he extracted the poison of cobras, kriits and ' afuiz © for
the Civil Surgcon (Major Dennvs; 1LM.5S), who sent it on to thi
Government of i e poison collected, he conveved his

specimens to the Deputy Commissioner for the Government
rewards.,  Each head had to be chopped off, and when later he was
counting these out for the satisfaction of an  offcial before
payment, one Ecliisdicad fastened itsell on to his finger,  The dose
of poison under the circumstances must have been very small,
nevertheless most alarming symptoms rapidly supervened and
Major Dennys told me that when he visited the man that night
he expected he would die, s0 grave was his condition. He,
however, recovered.  One must not allow oneself to be misguided
by the many records in which dogs and other small animals have
not suceumbed to the bite of this snake, and infer that man would
probably be even less affected.  One can find numerous instances ol
smiall animals not succumbing to the effects of bites of cobras and
Russell's vipers, though we know how fatal these poisons usually
are.  This matteris dealt with more fully in Part 11, (p. 109 ¢f. seq.)

Dimensions.—Mr. Colan, writing from Jodhpore, has told me of
a specimen measuring 2 fect ﬁ.inrhi::i, but anything over 2 feet is
unusual. '

Colowr.— Various shades from sandy to dark cedar. A more or
less distinet pale sinuous flank line always present. A pale mark
on the crown somewhat resembling the imprint of a bird’s foot.
Belly uniform whitish, or dotted with light brown or dark spots.

* Trans, of the Bomb, Med. and Phys, Soc., Vol. 111, p. 80,
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ERISTOCOPHIS MCMAHONI McMahon’s Viper.
fdentification.—The ventral shiclds e videed on cither side
unlike other species of this group, and this s the best means of

dingnosis (see fig. 37 ()

FiG, 38, Eristocophis MeMaloni (nid, size.)

supplesnentary  characters, — Supraocular absent, replaced by
small seales.  Nasal docs not touch the rostral, nor the lst
supralabis]

fye.—Diameter less than the distance between eye and nostril ;
about half the distance to the labial margin @ 5 or 6 rows of small
scales between it and supralabials.  4th Supralabial not enlarged.
Sublinguals touch 3infralabials and 3 small scales behind. Lifra-
labials 3, the 3rd touching 3 seales Behind. Scales in the middle of
the body 23 to 27, Ventrals ridged laterally,  Subcaundals divided.

Distribution.—Nery little is known on this point. Baluchistan,
where it was discovered by Captain MeMahon* when delimiting the

Afghan-Baluch border, is probably the fringe of its distribution,

= XNow Sir A, M. AeMahon,
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and it 15 probably only to be found at this corner of our Indian
possessions. [t 15 a desert form inhabiting sandy tracts.

Poison, =Nothing is knowi

Dmensions.—The largest specimen was about 2 feet,

Colonr, —Reddish sandy brown, with white edged dack-brown
spots alomz the back

VIPERA RUSSELLI- -Russell's Viper, the Ghain Viper, the Daboia.

The * Tie polonge ™ of Ceylon *Wanardi vivian " of Tamils
in Madras, * Mandah ™ of Malabar, * Mandalatha havu," and
arding to Rice * Kolaku mandala ' of Mysore Fhe ** Bora,™
hundra Bora,'" © Siah chunder amaitar ' and % Jessur ™ ol
Bengal according to Favrer. The ** Katuka rekula poda ™ of
Russell (Coromandel coast 7 ), The * Gunnus ' of Bombay,
Fhe  Chitar ™ of Guzerat aceording to Mosse. The “ Khad

Chitra ' of Dantra District in the Bombay Presidency according

to Fenton. [ am told the * Korail ** of Siad. The * Mwe-bwe ™
of Burmah. Prebably alse the @ Cobra monil "' of some natives
as sugeested by Jerdon ; hiterally * necklace snake " 1n Por-
tuzuese, and hke other names dating from the Portuguese oceupa-
tion of India, such s biscobra,'" iits significance has become
obscured and swrrounded with mystery by the native mind.

Tdentification,—The sublinguals touching 4 or 5 infralabials, the
subcaudils divided, and the three series of large dorsal spots when
oeeurring in the same specimen will establish the diagnosis.

Supplententary characlers.—Supraocular a single shield. Nasal
touches the rostral and the Ist supralabial. Eyve—Diameter
exceeds distance of eye to nostril, and is subequal to its distance
to the labial margin in the adult @ 2 or 3 rows of scales between it
and the labial margin,  4th Swpralabicl the largest of the serics.
Sublinguals touch 4 to 5 infralabials and 2 seales behind,  Infra-
fabials 5 large normallv—the 5th touching 2 scales  behind.
Scafes in midbody 27 to 33, Venfrals not ridged laterally.
Swubcandals divided. *

Distribution.—Cevlon.  Peninsula India {rom Cape Comorin to
the Ganges.  1tis, | believi, not found to the North of this river®

and though common in the Irrawady Basin is not known from the

* I am aware of the record by Scleter of Purneath, but this solitary record, L
think, calls for confrmation.
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Brahmaputra Basin,  To the West it extends throughout the

Indus Basin from North Sind to the Himaleavas, 1t s chiefly an

Fig, 3%9--Nipera russelli (nat, size.)

inhabitant of the plains, but 1s common i some localities {from
2,000 to 4,000 feet and has been met with at altitudes up to 6,000
and 7,000 feet.®*  In most parts it is quite a common snake, but
is especially so in certain localities.  Fayrert savs it is very com-
mon in the Punjab and that at Umritsar in 1866 as many as 471
specimens were brought in for Goternment rewards in one day !
Mr, Millard tells me it is common near Bombay. Mr. Henderson
in a private letter says it is fairly common at Kodai Kanal in the

* Kashmir 6,000 §t. (Stoliczka). Nilgits 6,000 it. (Henderson, private letter).
Pulneys 6,300 ft. (Revd. Father Gombert, private letter), Pulmeys 7,000 ft,
{Hendersan, private letter). Hakgalla, Ceylon, 5,700 ft, (1 have received speciniens
from Mr. Nock).

1 ** Thanatophidia,” p. 55,
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Palnevs.  Father Gombert, .., in @ private letter makes the
came remark with regard to the Pulneys. Stoliczka® says itis
very common in the south portion of the luln Valley, 1 have
foind it common at Trichinopoly and Cannanore, and Fergusony
siays it 15 common in the low country Travancore, Tennent?
says that ot Trincomalee, Cevlon, in 1858, the Judge's house was

<o infested with this species that his family had to quit their

quarters, and Bassctt Smith§ also remarks on the number of this
species in the same place.  Evans and 1 {ound it common in mos
narts of Bormah, and in certam parts of that provines it 15 s0
aumernns thet the natives wear grass shocsm vde with * uppers

when busy in the crops as 4 protection agalist this snake =_--|--.'I:|1y

at Mahlaing, Magwe, and Myo-thit in Upper Burns h. Theobaldf
vemarks on the commonness ol the Species in the Tharrawady
|:|E"_1-_'_'i.| 11 !_.l'-'.l:' -|:-|||"II-_:| .=i!'| '.I"l'-l' HI.I..----:__ LTk I:|-- |:||--|'

hand, Nicholson!| shows It 14 uncopumon m the vicinity of Banga-

lore. where onlv 2 were brovght in for Government rewards out of

225 porsonous cnakes inthe year 1873, Again Murray®® says
it is not common ™ Upper Sind Blenfordtt makes the same

remark af S Berar, and My, Malles wriles me it 15 rare about

|J.L|'_::|'.-]i':'_:_ i '=-~ onlhy |\I'Il.|"."-'|l one, FHE. il ]\-1':|'-~|'-:|j'|_:_1| -L_E“pﬂll

feet, In many Viears
Poison,—Frequentlhy Fatnl to roan (see Part T page 99 &l Seq.)

Dimensions.—Lrows to 51 fect, but specimens over a fect are
VETY .-M---|,1':--u.-.|.

Colanr— Pufl or light brown with 3 longitudinal serics of largse

spots along the back. These usually consist of three zones, o

central one of the same colour as the around, & narrow dark zone,
skirted by aostill parrower white or bofi zone. Some of these
spots in the median serics often confluent.  The spots in_.;tiu:
lateral rows are often broken it their lowermost outline.  Head
O nted with large

dark marks and a conspicuous pink or
. f - 5 e & -
ealmon Vo with its apex on the snoit.. Belly whitish WIIh‘L]E'I.!‘k

semilunar scattered spots.

* Jourl. Astctic Soe. of Tengal, Vol NRNIN, p. 226,

3 JTournal, Bl %ab Hist, Soo., Vol.Xop 8. INat, Hist, of Ceylon, . 296,
& Jourl. Bamb. Nat, Hist, Sociely, Val. X1, p. 346,

€Cat, Rept. Brit. Borma, p. (IS
{Ind. Snakes, p. 173 e he Rept. of Sind, p. 56

11 Jourl. Asiatic Soc. of Bengal, Vol XXXIX, p. a74.
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VIPERA LEBETINA—The Levantine Viper.

Tdentification.—The sublinguals touching 4 or 5 infralabials s the

subcaudals divided ; and the absence of the large lateral spots on
the sides so typical of the last when oceurring together, will suffice

to identify this from the rest of the group.

Fic. 40— Vipera lebetina (nat. sizej.

Supplementary chara L':‘frx_—.F:'rrprafcu.frtr well developéd or broken
up into small shields. Nasal touches the rostral and the 1st sup- ’
ralabial. Eye—Diameter about equals its distance to the nostril,  #
about half its distance from the labial margin: 2 or 3 rows of 4
scales between it and the supralabials.  4¢h supralabial the largest
of the series. Sublinguals touch 4 or 5 infralabials and 2 scales
behind. Infralabials.—3 large normally, the 5th touching 2 scales
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behind.  Seales in middle of body 28 1o 27, Veatrals not ridged
laterally.  Subeandals divided,

Ihistribaetion An inhatant of Northern Africe and South-
Fastern Europe, it extends throngh Asin Minor eastwards so as to
melude Baluelustan and Koshimic on the fringe of its distribution

Poison.—Nothinge known

Dimenstons.—Grows 1o 5 fee

Codowr.— Grey or pale brown sbove, with o dorsal series of large
brown spots, often edeed with blackish which may be confluent
mto an undulous band, or with small dark spots or cross-bars,
small dark lateral spots, and wvertical bars ; a large V-shaped
marking on the upper surface of the head, and a V-shaped one on
the oceiput, may be present ; a dark streak behind the eye to the
angle of the mouth © and usually a dark bloteh or bar below
the eye; whitish beneath, powdercd with grey-brown, with or
without dark brown spots : end of tail vellow.  All the markings

sometimes very indistinct {Boulenger.)

Fig, 41. - Preudocertstes porsicis (nat, size.)
PSEUDOCERASTES PERSICUS—The Perso-Baluch horned viper.
Identification.—Most easily recognised by the so-called * horn ™

above the eye, and the scales in midbody numbering 23 to 25.
Supplementary  characters.—Supraoculars. —Three subequal,
<longated, obliquely erect shields, which form the horn above the
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eye.  Nasal not tovching the rostral or the st labial:  Eve
Diameter rather less than distance to nostril, and distinetly less
than distance to labial marzin ; 3 to 4 rows of scales between it
and the supralabials, Supralabiols 13, the Sth and 6th Largest.
Fnfrafabials 4, the 4th largest, and in contoct with two seales
behind.  Subfingyats.—One paiv.  Cosfals in 23 to 25 rows in
midbody. Ventrals not vidged.  Subeandals divided,

Distribrdion.—Persia and Baluchistan

Poison, —Nothing known.

FRIFTH

Colowr.—0Orevish brown with six series of laree, ill-defined

enstons.—Grows to about 3 leet,

Blackish spots which alternate with those in th I
Fhe two median are often more or less confluent fi
transverse bais i illdeined Blackish broad streak from

eye through the gape, and imother less distinet shorter band fi
the lore to th .i_ | sl with grey spots

Captain Jolly, | s e 1t 15 e non cibhoint K 5 Iha
in Baluchistan.

The deseription of tl TLEW Y rls based on an exammation

the head and forebo af the ondy S e 1men Knowin (110 BT R

11 the musewm af the Bo Natural History Societyh, and

on the complete snake in life supplicd me by Major (0. A

The 5] connen, & female, wos enconntered ot §\'||:-.|=.'.|'I boach, above
Ciwalert kolal in the Gomal Pass, Warivistan,  Major =mith tells .
me he would not have noticed it had not 1ts Toud hiss attracted his
attention from a distance of about 4 vards.

Lepidosts,  Rostral—3More then twice as broad as high, in
contact with 8 small scales.  Supranasal. - An enlarged shield
|-|:L-'L'L! above the nostrils but not.actuallh |1||2'1lt'|‘|1]|'.; it .“'n'.';‘".":.'-'lf'i'.’—
fars not or hardly enlarged, but two seales are somewhat cloneated
and free.  These are now :|r5u'r.--:=-':l, but Major Smith savs in life
they were crect, and formed the so-called * harns"  Thev are
separatédl from the ocular ring by o row of small scales.  No other
enlarged or modified shields above, XNasafs.— Two, the anterior
and larger is not in contact with the rostral, and forms about
three-fourths of the circumference of the nostrils ; the posterior,




. THE POISONGLDS SNAKES 07 INXNDILA (5

amall, completes the circumicrence of the nostrils,  Supralabials,
—Manv, the 5th largest, and in contact with 2 seales behind,
Suhiy

aide Diechindd, and with 4 inlealabinls, Cosfals Fwi hewd-lengt his

gpins—UOne large pair, i eontoet with two seales on each

behind the oead 24, midbody 21, keels present in the anterio
three-fourtlis of eacin sesle, where they dilate, and end before the
apex ; no ohligue rows. Ultimaete row but slightly larger than

those imroediatels abiove 1l

/) HRIONE [t micasored '_EHI tches, tiu tail aceounting for
KA L

Cologr.— Dusky Kiakl with aoseries of broad short fransverse
. bivrs on each side ol the spim Miese are alternately dusky sienna
and dusky biuish grey.  (hiside these bars are other bars, nnd
spots of dusky Dlus I o tme speckling of blackish Head
unifor.  Toil blackish ot tip.  Belly wh Flie dvi= was o dull
‘\':-1! W :

[he snake appears to have harmonisi rv o stnkingly with its
surroundisps, ior the soil around was of the same huoe as the
erovund colowr, and mgany stones were scattered about tinged with

Drown and biuish of cliest the same shades as the markings on

AZEMIOPS FE&E - Fea's Viper.

ldeniificativn. -—(1) scales in mid-
hady 17 (see fig. 7). (2) 6 suprala-
bizls of which the 3rd only touches
tht: cwve. These two  points when
co-cxisting will serve to differentiate
thiz from every other Indian snake.

Supdleaicitary characters.—Fron-
fal unusually broad, about 3 times
the breadth of c¢ach supraccular.
Nase! touches Ist and 2nd infrala-
bfels only, Loreal present.  This

in the only poisonous snake with

lerge shiclds on the head in which
this shield occurs. Praecculars 3. A

Fra. 42—Azemiops (fea) after 4
; Boulenger, very unusug! feature.  (Except the

pit-vipers, [ know of only one other snake where these. shields
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wre 3, wiz., Lylorhynchus paradoxus.) Femporals 2. The upper
touching one supralabial onlv, the 4th. Eye with vertieal
pupil. Supralabials 6, the third only touching the oy Sublyi
gueals.—One pair only each in contact with 2 scales beland.  Infra-
{abrals 3 only,

ly known discovercd by Sieno

Ihstribution Che -.1_:.-~i|||1-|| only

Fea in the Kachin Hills of Upper Burmah

ing known,

Colowr.—Boulenger® says :—" Lower parts olive-grey with some
small lighter spots ; chin and throat variegated with vellow.” He
colubrine in external

further remarks it is strikingly like a harmiess

Appearance.

* Fauna of Brit. Ind., Keptilic

ranil Lafraedi
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.appear to be recorded as snake-poisoning wiich should
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Snake Bite and Snake Poisoning.

In resing the reports of snakse « astidties, which appear from
Hme to time in varions  prblications, I have been forcibly and
repeatedly struck with the very incomplete way in which many of
these cases are recorded, and also by the fact that inmany cases
the dingnosis of snake-poisoning (epliffexamia) appears 1o hawve:

eeny guite un i""-‘ii fiescl Foreonmerit 1 ome o TWin o the most obvious

gymptons o ease are mentioned-——-not m cessarily svmptoms of
aplitovamio ot alls =to the exclusion of many athiers which thongh
less obvions are perliaps of greater umportance in esiublishing o
tizenosis. 1t appedrs to me fhat e torny % s ke-bit s often
!:H-..'l: 48 svnoTvIinons with -'|.|f-:--;a--im'»lli.:_, “oand I.:I- 1 K fact
{hat 2 man has been bitten by @ snake, or is reports J a5 having been

bitten b o snuke. las been the only justification for considering

cand recording the cuse as ofe ol St lke-nolsonng, Many cases

1.|..x'l' i.'--.-l'||

turned wonnd 5r1'.1u":.l'.l"_'-.i, or wounedl lneerated,

2 stk

o byy

Now in cases of snake-bite, whether the wounds arem
harmiess or & poisonpus species, W certain traln ol symptoms follow
which are the direet result of fright and kindred eniotions, pain,
ete. Some of these are so serious that they end fatally, but
whether fatal or not & great many of these cases are wrongly
dingnosed, the symptoms due to fright being misinterpreted as the

result of snike-poison.

Complicating Effects of Fright.

Fhe gravity of symptoms due to fright does not appear to e
to be sufficiently recognised, though there is no doubt in my mind
that fatal cases from this cause are abundant, especially among the
timid natives of this country. -

To take examples, Fayrer records the case of @ muan who was
bitten by a slow loris (Nveticebus tardigradus), & perfectly harmless
little creature of the order Printates.  Natives believe that the bite

. of this animal is fatal, and this man sharing the conviction of his

race, became alarmed, and within five minutes was in a senseless
state necessitating 5 or 6 hours of vigorons stimulating measures
to restore him. Mr. M. H. Oakes has written to me of a fatality
from the bite of 2 ** bis cobra,” one of 1the monitor lizards (probably
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Varaius bengalensis).  The subject wis @ woman of 50 whio wis

bitten on the toe, and she died in 1} hours. 1 believe there is not i
the slightest doubt that this lizard is completely innocuons, M,
E. E. Green remarks that vear by vear in Cevlon the Registrar
General’s annual mortality report returns one or more cases of
death from the bite of tle bralminy lizard (Mabuia cariiala),
a little skink which is perfectly harmless, though the natives
think otherwise,

A man came under my care in Rangoon in an unconscious state

having been bitten by a harmless water snake (Tropidonofus pisca-
for), and was 17 hours unconseions in spite of vigorous stimulating
remedies.  De. Willev reported the death of 8 woman i Cevlon
from the bite of i common wolf-snalke (Lveodon aulicus), a perfectly oK
harmless species, and Dr. Ewart met with serious symptoms after
the bite of the same snake, all of which were due to fi ight.

The same species was responsible for another instructive case
reported by me in the Bombay Natural History Journal (Vol, XX,
page 321).

A cooly woman in Chanda (C. 13, aged 22, was bitten by a snake
mn two places on the middle of the middle right finger. Twentv-
five minutes later she was brought to a dispensary, where the
subordinate in charge believing the snake which had been killed
and accompanied her, was a krait, applied a ligature, freely incised
the wounds, rubbed in crystals of permanganate of potash, and
injected two doses of antivenene 30 ¢.c. each’  She complained of
thirst, burning pain in the hand andarm which later became numb,
and vomited twice. Half an hour later, she was comatose with
respirations 30 per minute, and a weak pulse of 120, which later
became lmpu,m,phbls-, and swallowing was reported as impossible,
After lying unconscious for 5] hours, with brief intervals of cons
sciousness, she revived, asked for water, drank, and then slept
soundly to awake next day quite well, except for burning pain and
numbness in the hand and arm, o

Fortunately the snake was killed, and our correspondent had it
placed in a bottle and sent it to the Honorary Sccretary of the
Bombay Natural History Society when it proved on examination '
to be the harmless Wolf-snake (Lycodon aulicus). The notes.of the
case were supplied by the Hospital Assistant who attended the case.



. FHE POISONOUS SNAKRES OF  INDIA, 71

The symptoms —vomiting, collupse with weak pulse, and incap-
ability toswallow (not a genuine paralysis)—are ail to be al tributed
to an attuck of syneope, in the muin due to fright, but probably
agoravidted by the pain oecasioned by the sureical wounds, and the

Purning of the permanganatce.

Had the siake not been killed, this casuvalty like so many others
would probably have been reported as another case of snake
poisoning cured by antivenene or permanganate of potash.”

Now it appears to me that quite a large number of rases arc
reported each year as snake poisoning which have never shown @
symptom of Loxsmia, bnt which are comparable to the cascs quoted
above, the sravity of the svmptoms being wrongly interpreted as

due to the action of =nake venomn.

[ think the conditions to be met with in the fwo states, o8,
iright and colubrine poisoning require emphasizing, especially as
thev are in almost every detail strikinglv different, and as a result
call for completely different methods of treatment.

To begin with, fleht operating throngh the nervous system
mainly affects the heart. lhe symptoms may vary from a
iransient pallor and giddiness to syncope of so profound a nature
that unless combative measures are speedily employed the condi-
tion may pass insensibly on to death.

Now if we take the cobra as the tvpe of a colubrine snake the
toxzzmia produced by its bite exerts its main force upon the
nervous system, and principally operates upon the respiratory
centre, the heart remaining unaficcted.  The constitutional eflects
seen in the two eases are as follows :—

Frizht. Coliva-poisoning.

{1} Onset ol weakness oiten sudden. (1) Onset of weakness very gradual,
(2) Involuntaty prostration; often (2) Recumbency voluntary after

the patient falls in a faint amd some time owing to gradual loss
is brought in this state to lios- of power of legs. The patient
pital. often walks to hospital by him-
self or with help.
) Complete or semi-unconscious- (3) Conscigusness not impaired.
ness. {4) Heart not affected—
(4} Syncope— (1) Face matural at first, livid

{a) Pallid face, later on,
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Fright Calra-fisaning,

Gy Colibclanmmy skip, thy  =kin warm

) ¢ | :

€} Feeble  or  itmperceptible (e} Pulse of vl foree and
HITR G tevnlarity,

() Breatione shallow. stahing, el (5) Breathing gradually lecomes

Weak, aml unduly Spequent (@0 mare amd moze labonred  qned
LTI O T dquickened ;  gasping Bevwarids
Clivse,

(68) Na  piralysis, ) Paralvsis.  Grviual  wedlmess
af legs mouniinge tprwards  to
trunk sl i, The ‘head
droys, I veeliels lraop
Swallowing  Wewor diffcalt
g lower Dip fails away  from

the  teetl, sl saliva ilrinbles,
(romn the weonth,  Articulation

ton Becoies difvegli

{7} Death fron HELAL] T papess iy Pt |y VI ST TaloT rlepres-

sion
The svmptoms of fright olten very speedily declare themselves,
tar more speedily than is ever the case in spake puisoning.  In
some reported cases we read thar the patient is seen or is brought
to hospital in a senseless or nearly senseless condition may be 4
few minutes after the bite, and as one reads the record i* seems
that this unconscions state has been interpreted as the outcome of
absorption of venom, and remedial measures have been at onee
taken on this supposition.

The incomplete and mnsatisfactory fashion in which miany cases
of snake-bite are reported makes one feel that much valuable in
farmation relating to the clinical manifesiations of Tl varions
venoms 15 being lost to science each year, and with repard to
many of these ophitexins weknow absolutely aothing, | wirale
propos¢ that every casc 6f snake-bite should be reinmedona
prescribed form similar to those now in use fop reCOTOINGE cuses of
cancer and enterie fever., 11 all caes were sq returned a greater
upiformity and value in the records wonld he fortheomimg, one
would be able to judge the constaney of the signs beil local and
general which cccompany the various forms of poisonng, any
differences in the clinica! manifestations cocasioned by the various
venoms wounld become  apparent, one would be able o
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discriminate between genmine and spurions cases of oplitoxaemi,

and possibly form gome opinion as to the nwmber of fatafities in

India, reported as snake bite, which are due to poisonous bites

as  compared  with  non-pomsonons,

somewh:at as follows

win el

Casuaity return of Snake-bita.

Sl L

b TER

llr“'l'lh-l,'

a form

it o wlin L
Siecies o1 1
Bestltc im0 fatady. methord 1 el
asphv s Finie elap=ed since bite
-:"._"'.'I |'1III|-~.-i ERLRF |
PO R R ) TR
R 'flill;_‘ e A
! SAONS: QOZINE v nriy woess N e e
i) ".:l:'!u arance ol t1ssues when ent o s n
&) Characiers due to mechanical canses . .
faeneral
i) Comsciousness . ae O
f)  Hespiration LT bt e e waia
e} Syncope, Pallor R g ; e e
Warmth and activity of BRI iw e b 8 e i
Pulse e e ey e L T o L A
P Vomiting.. .o B P 3 R
Cmiset of weslgnoss. .. oo Do oain s iai g e
{ef)  Paralysis. Cmiset of weakiness., ..o veacsmannasns s
=4[] 0] o o R e i rht 5 e AR R e
Lirooping head o cnd s i e S e e i
Dirooping ‘eyvelida. . oon oo iiinih
i w1 v L) o PR SRR e e B L T
0w Uy e et e . o e e
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Dheglutition

Salivation” L. oie

i Y T e T R e e L

fl Uithersymptoms ..

I'reatment . .

In addition to this | would suggest that in every case where a
snake is produced it should be sent to the Parel Laboratory, the
Bombay Natural Historv Society or the Tudian Museum, for com-
petent and confirmatory identification, no matter whether believed

to be harmless or POISONOIS,

From the foregeing remarks it is obvious that the symptoms of
snake-poisoning must be thoroughly understood before rational
treatment can be carried out.  First of all it is most necessary to
determine whether o case is one of snake bite or snake poisoning.
The symptoms due to fright have been sulficiently detailed in the

comparison of this condition with that of cobra-poisoning.

Another train of symptoms is likely to be met with i snake-
bitten subjects of a hysterical tvpe which may S:omplicate the case
for the diagnostician. | have on more than one occasion witnessed
such, It is not uncommon for a reputed snake-bitten subject to be
brought to hospital in an apparently unconscious state.  Such acts
as vacantly staring with open eves and twitching or tightly closing |
the eyes, or partially closing them so that the patient may see what
15 going on around him, without appearing to do so to the anxious

relatives, rolling the eyeballs, puffing out the cheeks, twitching the -

lips, gnashing the tecth, and lying prostrate with rigid limbs may
deceive those who do not realise these are exaggerated acts, not
paralytico ones,

These symptoms are of great importance in diagnosis and treat-
ment, and should always influence the inductions to b drawn in a
ciase of recovery from supposed snake bite.

In this ronnection it is most important that the following facts
should be realised :—

(1) That if 1s guite possible to be bitier: by a poisonous snake
withou! being poisoned.
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(2 That in the case of so falel o shake as the cobra. it 15 quile
possible to be poisoncd, but {o receive a subletial dose,
(Lamb says that 30 per cent, ol cobra-poisoned subjects
wonuld not die for this reason.)

(3) It is possible for a person to die from the bite of a harmiess
snake death being brought about by the depressing
influence of feap or anxifty on the heart.  Such cases

luave been ::|1'1".'.l]_\' cited.
Spake Poisons.

I propose first to state briefly the main eftects ol snake polsoning
explain the mode of action, and where possible illustrate my
remarks by quoting well reported cases in medical litevature,

Before doing so, perhaps | should say that in the present re-
cognised system of classification, the snakes of the world are
divided into 9 families.  All the known poisonous species belong to
one or other of two of these families, viz., the Colubride and the
Viperide. Many €olubrines arc harmless, bui all Vipers are
poisonous, and among our Indian poisonous snakes we have
several representatives of both families.

Now, sneke venoms of the Colubrine class differ but slightly
among themselves in their composition and main effects upon
animals, and the same remark applies to the Viperine class.  The
symptoms evoked by the Colubrine class, taken collectively, differ
considerably from those produced by the Viperine.

Colubrine poisons act chiefly on the central nervous system (cord
and brain) and cause death by paralysing the respiratory centre in
the brain, Their effects upon the blood are slight compired with.
the Viperine class, so that hemorrhages are not usual, and when
present arc, not severe,

Viperine poisons have no paralysing effect upon the nervous
system, except on the vasomotor centre, but a very marked effect
on the heart and blood, death Dbeing usually brought about by
paralysis of the vasomotor centre, exhaustion’ from profuse and!
persistent biceding, or from septiczemia (a blood poisoning due to.
germs).
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THE COBRA.
Foxiss or Colska YENOM®
Chemical formula Cp Hog Oy (Fanst).
(1Y loxins operating on nerve cells. —
(@) A depressor that” paralvsed the raspiratory centre,
(Brunton and Favrer.)
N Yol Pressor Dot vasomaotor centre -r.'IIJ1P.]
\ depressor that paralyvses centres in the bulhl (A0
Wall.)
() A depressor that paradyses the ends of nerves meluding
the phrentwe nerves. (Branton and Favrer.)
) A destroctive agent to cells generally in the spine and
cord,  (Lamb and Hunier)
(2] A divect stimulant to cardiac muscle.  (Bronten and Fayvrer,
Fraser and Elwt,)
{3) "\ vaso constrictor.  (Bronton and Favrer)
L]
(4} Toxins affecting the constitution of the blood,

fa) An antifibrin ferment that reduces clotting of blood.
(Brunton and Favrer,)

(" Hiemolysin 7 destroctive to reed Dlood cells, (Hilson,
Razotzi.)

fe] " Leucolysin ' destructive to  white blood  cells,
(Flexner and Noguchi.)

) An antibactericidal principle that destrovs the normal
activity that blood exhibits towards the invasion of

. germs mto the body.  (Flexner and Noguchi.)
(5) Toxins destructive to other eell clements,——

()  Hamorrhagin © destructive to the lining membrane
of arterioles.  (Flexngr.)

(i} Agents destructive to cells at the seat of injury.

* Becadse many of these elements have received special manies according 1o their
spuiific action it must pol Lie inferred-—in this or in other venoms —that eaclh is o
separate toxic enttyv.  On the contrary it 15 probable that the element in cobra
venom that operates on the respiratory centre (neurotoxing is also the desiructive
agent to the red-Dlood colls, in which case the name * hemolysin ' shonld be
suppressed.  Possibly other elements have a dual or even a triple action. )
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Awanvsis oF THE Action oF Cobra TOXINS

(B fa) Fle nenrotoxin im.u..-.l_'rr-:ill;; RILE |p_~'.-|1'|l".'.1f.r|'_‘-. centre
is the predominant agent in ciusing death. 1F s
assisted by 1y, and slightly by 4 (B).

(6 The cfiects of the ™ Toxin & that depresses the viso-
motor centme  are nentralised by the combined
antzgonistic action of 2 and 3. The resule is that
after breathing has ceased, artificial respiration is
capable of prolomging lile for many hours,

(et This * toxin '’ operating on several centres 1n th
bull evokes svmptoms exactly similar to thiose seen

in bulbar palsy where lips, tongue, throit and volee

AR b [vsid
(@) Assists 1 {a) in the production of asphyxia,
iy The toxin *f amyotrophin - destroys nerve cells gene-

rally, but its action 15 not scen i the human being,
death®*being brought «bont by the more specdy
action of 1 {a). When 1 (a) is insufficient to cause
death, the dose of * amyotrophin ™ is too small to
produgce death, oreven to serionsly affect the bitten

stibyect.

2y The cardictonic clement by reinforeing the leart muscle
helps to preserve the blood pressure, and hielps to coun-

teract the cffest of 1 (b

i3 The vaso-constrictor by reducing the calibre of the blood
viessels raises blood pressure, and acts indirectly in rein-
foreing the heart. With 2 it completely counteracts the
efiect of 1 (¥).

.
41 (@) The effect of theeantifibrin ferment is seen in the
reduction of clotting power in the blood, and this in
conjunction with 5 {a) accounts for the hiemorrhages
" that may océur, :

iy Hemolysin = by :Iq-:-:[m_!.'ing ried blood cells f'nn_i,lri-
butes to the asphyxic produced by 1 (o) aided by 1 (d),
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(¢} ™ Lencolysin ™ by destroving white blood cells reduces
the normal power of the system ta resist microbic
invasion of all sorts,

(@} This wids the action of 4 (e} if indeed it 15 a separate
entity.
3] {a) * Hamorrhagin ™ by damaging the linine membrane of
| A = = o
the arterioles allows leakage of the vessel contents
It, in conjunction with 4 {e), favours the occurrence
of haemorrhazes.
(8)  The local destruction of cells accounts for s'onghing of
the wounds, and the formation of an uleer when the

h

dewd tissues have separated.

Compared with the venom of other snakes, cobra venom ranks
third in virulence among our Indian snakes, The sea snake.
Enhydrina valakadyn, stands first and the krait, Busigarus caruleus,
4 good second. Lamb’s estimates based on injections into rabbits
show that cobra venom is one-seventh as virulent s the former
and one-fourth to one-fifth the latter. Rogews experimenting on
plgeons puts cobra venom at one-tenth the former, and half the
latter.

Cunningham computed the capacity of the glands at ten lethal
doses for man, but Lamb shows that under n..\:ccptimml circums-
stances a single cobra may contain twenty lethal doses in its
glands.

It seems to me that in Colubrine poisons two toxic elements are
associated in the murderous assault upon the nervous system, the
one precipitate by nature, the other dilatory. ‘This appears to be
the interpretation of the facts disclosed to us by those who have
worked experimentally in the field of ophitoxicology. Tt would
seem that the more hasty associate (neurotoxin) has no destructive
action upon nerve cells (2 ). Hrmr. clse can one explain the com-
pleteness and rapidity with which a cobra-bitten subject recovers
when the dose is sublethal 7 In waning the symptoms in such

-cuses disappear about, if not quite, as rapidly as they appear when
waxing, Lamband Hunterstate that in monkeys that succumbed
to an mjection of cobra venom before two hours had elapsed, the
nerve cells showed no degenerative changes.  If death was delayed

Ll
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beyond this time degenerative chianges wen produced,  When once
degenerative changes have ocourred cin recovery be so complete
and rapid ? It is inconceivable to my mind that nerve cells that
show marked degeneration, such s 15 recorded by Lamb and
Hunter in monkeys that died from cobra and carulens poison can
regain their normal structure and function in a few hours, ‘Lo
allow that this is possible is to concede to nerve cells strocturally
injured by snake poison, & power of regeneration never scen in
nerve cells structurally damaged by any other morbid processes.
and greatly in excess of that shown by any other body cells that
have suffered structurally, which under the most [vourabh
circumstances vequire three or four ditys to regain their normal tone
and functions.

The fact however that a degencration of nerve cells does un
doubtedly ocour after lethal doses of cobra and cernlens poisoning
appears to me to be the result of the other member of the partner-
ship (for which I propose the name * amyotrophin "), It has
been shown by Lamb and Hunter that in the chronic form of
poisoning from Buagarus fascialus, very extensive degeneration of
the nerve cells oceurs in the brain and cord, and that o peculiar
form of {atal illness is provoked which is not scen after iny other
lorm of snake poisoning which has yet been investigated. It
appears to me that cobra and ceruleus venoms contain both the
toxic principles * neurotoxin.’ and * amyotrophin,” but that
the " neurotoxin " is the predominant associatep rodurcing death
very often before the more lazy and, in these poisons, weaker
associate * amyotrophin "' has had time to make itself felt. It is
probable too that the ** amyotrophin ** present in a sublethal
dose is too small in quantity to work much, if any destruction, on
the nervous clements, so that when the efiects of the “ neurotoxin
wane, recovery is complete and rapid.

In the cage of the banded krait (8. fascialus) the position seems
reversed, and ' amyotrophin *is the predominant partner. Hence
althoungh early symptoms attributable to ' neurotoxin ” are
evoked, the bitten subject may recover irom these entirely, only to
acquire a new train of symptoms later on, the result of “ amyotro-
phin,” which. though more dilatory in its attack, may prove more
inexorable and cause death.
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Copkn Toxmaa,
s ffoans of O alirg Poisoning

i o subject poisoned by a cobre, which we may take as the tvpe
af Colubrine toxmemin, the earliest copstitutional symptom is a
fecling of intoxication, but this frequently passes innoticed in an
unebservant subject.  Later the patient feels his weakness (pari
Ivais) instdiously erveping upon him, till, uneertzin of maintaining
the uprizht posture, he voluntarily reclines,  His paralvsis begins
i his legs, mounts to the trunk, and finally affects the head which
droops.  Svnchremsing with 1 his drooping of the head, & drooping
of the evelids may be poticed, and simultancously the muscles of
the Hps, the tongue and throat become gradually pacalvsed.  As a
result the lower Ji|~ falls aoway from the teeth, allowing the saliva to
dribble from the mouth, specel becomes increasingly difficult, till
the subject. unable any longer to control his lingual and labial
muscles, attempts by signs to communicate to those around him,
often striving with his fingers to remove thg viscid saliva that
vlings to his mouth.,  DBreathing soon becomes embarrassed, later
laboured, and finally impossible.  Distress is written on the connte-
nance, which becomes increasingly hivid from defective acration of
the Blood, Swallowing similarly  becomes  difficalt, and later
impossible, so that fuids taken into the mouth are apt’ to regur-
gitatc through the nose.  Nausca and vomiting are frequent symp-
toms.  Aconvulsion often heralds the cessation of respiration,
but the heart goes on beating for a minote or two longer,  Cons-
ciousness is retained till the end.  There appears to be no special
sequencey in the development of these paralyses,  Those affecting
the muscles of the lips, tongue, voice, throat f_ll,'\.':"]qlp synchronously,
and evoke a train of svmptoms exactly comparable to the organic
nerve disease " bulbar palsy.” as first pointed out by that excel-
lent chserver A0 ] Wall,  Such dfe the effects produced by the
paralysing influence of the poison on the cord and brain, which
may conse death in from 1) to 6 hours usnally,  (Nicholson says
after 12 or even 24 hours.)

Symptoms arising from  the action of another toxin, iz,
liemorrhiagin on the blood, may be present, but a discussion of
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these will come more appropriately when dealing with Viperine
poisoning (se¢ page 103)

Local effects are always more or less in evidence, bat these again
being much more pronouwneed in Viperine poisoning are better
considered under that head (see page 103).

Fhe action of cobra venom can be easily remembered from the
word COBRA. CO stonds for COrd, and BRA [or BRAin, showing
that it is the central nervons svstem that is mainly affected. Again,

{OER stangd for [1.-:".i|'!'_: (] |l.||-.|||‘_ H

ced, and A rives us
s of death in the word Asphyxia {rom paralysis of the

STt ory contri

Iistrative Ceases

Cobra hite. Toxmmia, Death in 65 minuntes, \utopsy.

Reoorted by Dr. Hilson (Trdian Med
1573}

teal G odle, ’):'ll._mhu::l'

“ On a night in _|.||||I.. at about hall-past 12 o'clock, Dabee, a
Hindu punkah coolie, was bitten on the shoulder by a cobra, whilst
sleeping.  On inspecting the wound, there were found over the
promincice of the right deltoid musele, and about three-quarters of
aninch apart, two large drops of a clear serous-like fluid tinged with
blood, which had apparently oozed from two small punctures so
minute that they could not be perceived by the naked eyvel A
burning pain was complained of in the neighbourhood of the bite,
which rapidly increased in intensity, and cxtended so as to affect a
circular portion of the integument of the size of an ordinary
saucer | and, judging from the description given of it, it was VEry
similar in character to that produced by the sting of a scorpion.

AL 12-45 aM., or about a quarter of an hour after being bitten,
he complained of a pain in his shoulder shooting towards his throat
and chest, and said he was beginning to feel intoxicated : but there
was nothing in his appearance at this time to indicate that he was
in any way under the influence of the poison. On the contrary, he
was quite calm and collected and answered all questions intelligent-
ly, at the same time that he was fully alive to the danger of his

6

- #
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condition,  The pupils were not dilated, and thewcontracted when
exposed to the light of & candle ; his pulse was normal, and there
wis no embarrassment of the respiration.  About five minutes
after, he becan to lose control over the muscles of his legs, and
stagzered when left unsupported. At about 1 o'clock, the paralysis
of the legs having inereased, the lower jaw began to fall, and frothy
and viscid saliva to ooze from the mouth, He also speke indis-
tinctly like a man under the influence of liquor, At 1-10 am. o
began to moan and shake his head frequently from side to side.
The pulse was now somewhaet aceelerated, but was beating regu-
larlv.  The respirations were also inereased in frequency.  Hewas
unahle to answer questions, but appeared to be quite consclous.
His prms did not seent to be paralysed, At 115 Ao, twenty-hve
minims of liquor ammonize were rapidly injected under the skin of
the forearm : but as this produced no results, the basilic vein wias
laid bare; and twenty-five minims injected into i

“ The operation caused no amelioration in the symptoms, and
the condition was evidently becoming eritical.  He continued to
moan and shake his head from side to side, as ift rving to get rid of
viscid mucus in his throat. The respirations were laboured, but
not stertorous.  The external juzular vein of the left side was next
exposed, and twenty-five minims of the hquor ammoniit injected
into it, but without producing any good effeet.  The breathing
eradually became slower, and linally ceased at 144 s, while the
heart continued to beat for about one minute longer.  No convul-
sions preceded death, which took place in one hour and five
minutes after the mfliction of the bite.”

Post-moriem examination at 8 A, or live hours after death.

Rigor* mortis  well  marked ; countenance placid. Nothing
abnormal could be noticed externally, except a slight tumefaction
of the bitten shoulder.  The apertures formed by the fangs of the
snake could not be scen with the nEmked eve, but on rtmoving the
skin extensive ecchymosis of the eellular tissue was disclosed
around the bitten part,  The blood was everywhere fluid and of
a peculiar claret-like colour.

The large thoracic and abdominal veins were gorged, and all
the cavities of the heart were distended with the fluid blood.
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Both lungs were much congested, and on making & section,
blood Mowed [reely from them,

The liver, spleen, and Kidneys were of deeper colour than
usual, but otherwise they were healthy

The membranes of the brain were much congested, but only @
small quantity of serum was found either external to that OTZan o
in its ventricles,  The brain substance was nowhere softened or
diseascd, bt o section displaved numerous Puesicta cruenta.

Ul post-moricin appearances, in short, were identical with thos:
seéen in the lower animals after cobra bite, except that the Blood
did not coagulate on exposure to the air.  On examining this fluid
with & microscope, magnifying 500 diameters, | was unable to
observe any of the peculiar cell formations which are said by
Professor Halford to be discernible in it after death from snake-
bite.  The white cells were not increased in numbers, while the rec
corpuscles were, to a great extent, broken g and had coalesced, s

tar «s to torm bright red amorphous masses,  Manv of them

however, had undegeone no change,

Cobra bite.  Sedere toxmmia, Kecovery.

Reported by Dr. Vincent Richards and gquoted by AL . Wall: *
(Indian Snake Poisons, [ 45).

e

A man named Bamon Das, aged forty vears, was bitten by
snake on the shoulder abowt 3 o’clock in the morning.  From his
description it was probably the snake termed by the ngtives of
Bengal the ™ Teutuliah Karis * (a spectacled cobra). about four
feet long. He had complained, after the bite. of feeling in-
toxicated, hpd vomited, and could neither stand nor speak though
he had continued to be perfectly conscious. At 100 A, when
Dr. Richards saw him, he was being supported in the sitting
posture by two men. Near the posterior border of the deltoid of
the left arm were two rather indistinet fang-marks at some con-
siderable distance from each other - pne fang-mark, however, more
resembled a scratch than a puncture. The arm was painful, hot,
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and swollen, measuring eleven inches in circumference, whereas
the other arm at @ similer part measared only nine and a half.
On cutting through the punctures the track of the fang was clearly
visible though the staining of the arcolar tissue was very slight
indecd.  He had no power whatever over the eye-lids, which
had dropped, leaving only the lower parts of the pupils visible.
The pupils were perfectly naturaland the irides responded.  When
ed to identify people e pushed his head back so as to
bring the person into the Hne of vision, He could, in faet, sce
perfectly well.  The hearing was not atie ted.  There was profuse
calivition. the saliva streaming down from the comner of his mouth.
[Tie lower lip had dropped.  He cu ld speak, but very indistinctly,
.o indistinctly thut his friends had to ask him to repeat what he
said.  The intonation was peculiarly nasal, much resembling that
of persons who have lost part of their palate. The Tips were not
used in his endeavour to pronounce his name, consequently the
labial “ b " was omitted, and he answered with  very indistinct
and nasal ** Aon Das.” On attempting to swallow some water it
was returned through the nostrils.  He u;-.y-.lumhls' to clear his
throat, which caused him some distress,  He felt some difieulty i
breathing, though the respiration was but slightly cmbarrassed.
The superficial temporal and frontal veins were very distinct and
tortuovs, being gorged with blood. He could not walk himsell,
but if supported walked with an unsteady gait, though he had
perfect control over his upper extremities,  Still felt intoxicated
and his body hot. Pulse 96, full and strong. Temperature
1005 F. Occasional retching. ;

11-30 A, -—Slightly better ; still feels intoxicated ; tempera-
ture 101°1 F, -

1 ‘J’_J-I.-,;-Fl-ﬂmpﬂl'u.tnru 101-5 F.

-
: »
2.50 p.M—Arm a little more swollen—now measures eleven
inches and a half ; has passed a large quantity of urine.

Feels a little sick, and the veins about the face are still rather
gorged. Now speaks distinctly, and can swallow. Suffering
rather severely from the pain in the arm. J
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From this time the arm got gradually better, and the man com-
pletely recovered.

TRemarks.— In this cose we have an example of severe cobra-
poisoning, well deseribed, in which the nerve symptoms were
fully developed and yet, when they had passed away, the man wis

at once in 2 state of thorough and complete recovery. —IF. W.]
Nu, &

Cobra bite. Toxemia, Kecovery die ti veneine injections,

Reported by Captzin Lamb, LM.S., in the © Bombay Natural
History Journal * (Vol. XIV, p. 233). The “ Officer " {erred to
was Captain Lamb himself, and the note is on this account

specially valuable.

An officer of the laboratory, while assisting in extracting the
poison from a full-sized cobra, put his hingers where he had no
business to, that is, in the neighbourhood of the snake’s maoittl,
In a moment the animal had buried one of its {angs in the point
of the right thumb, The thumb was at once withdrawn, but not
before the total amount of poison in the gland had been injected.
The symptoms, both objective and subjective, ete., which followed,
were carefully noted as they occurred.  Locally there was much
pain at the site of the injection.  Swelling of the parts soon began
and gradually became well marked. A bloody serum noxed out
from the puncture and continued to do so for 24 hours.

Fortunately for the experiment no fresh serum was available:
and we had to inject two bottles of & serum which had *been the
property of the Society and which was at least four years’ old.
Just the week previous to the accident 1 had tested this serum
with cobra venom on rats ang had found that it had little or no
nentralising power. The patient then went on with his work.
About three hours after the bite he began to get lethargic and
lazy, did not wish to work and preferred to lie down. This was
soon followed by sickness and violent vomiting. Then he noticed
that his legs were weak, he was unable to move about and had
perforce to adopt the prone position. [t appeared then that the
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serum had had little or no effect and that the case was hopeless.
Just at this time, however. some fresh serum arrived.  Ten cubie
centimeters were at once injected and the symptoms watched. In
sbout’ half an hour the paresis of the legs showed signs of
mprovement. A short time later our patient was able to walk
way and drive to the club,  Locally, the pain and swelling con-
tinued for some time, A small slongh formed. This, on
separating, left & deep hole which graduzlly healed up. A

depressed scaris now the only sizn of the accident remaining.
bl e

obra bite. Severe toxmmin, Recoverv without treatment.

Cuoted by Calmette (Venoms, Venomous animals, cte, p. 3700,

Asnakecharmer. Wingilion by name, aged 25, was bitten in the
irst phalanx of the right forefinger, when taking hold of a cobra in
the courtvard of the Pondicherry Hospital,  Refusing an injection
of antivenomous serum, the men ran off as {ast as lie conld co, after
naving a simple ligature applicd to his wrisl, % arcely had he
reached his dwelling, when he fell into a deep coma, in which
:ondition he was carred to Cottacoupom, to the abode of one
Sowndare Kramani, o kind of sorcerer, who administered to him it
criain medicament in o betel leaf.  After having vomited a large
quantity of bile lie was taken home. At this time, according to
the summary investigation that we caused to be made, the patient
was unable to utter a single word @ he could only open his mouth
with difficulty, and his evelids remained elosed. Kingilien,
who had partially regained consciousness, seemed to be suffering
from cofftinuous attacks of vertigo ; his head, if pushed to one side,
drooped, and the man was incapable of voluntary movement. Res-
piration was fairly casy, swallowing painful. The entire hand
was greatly swollen ;. poultices of Jeaves were applied to it, after
a few incisions had been made with a knife in the back of the hand,
in order to reduce the congestion.  The arm was rubbed from above
downwards with the very bitter leaves of the Vembou, or mango-
tree, and prayers were recited.  This is all the information that I
have been able to obtain with reference to this man, who, after a
prolonged convalescende, is said to have recovered.
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Cobra bite,  Some local effects.  No toxiemia,
Reported by Dr. Nicholson {Indian Snakes, p. 160).

Two pariahs, who used to bring snakes, got drunk one Sunday
ard were bitten whilst plaving with the snakes they were Reeping
to hrine me on the MOrTow, 'i'h.-_-.,' came to mein great fright.
(e had two lacerated fang marks on a finger, his hand also being
avvollen @+ the other was ‘-.]h.:h'tl_‘t seratelued on he leg The [ormer
hed fastened a string round the finger above the wound ;. the latter
had done nothing, the seratch being trifling.  The sen. sy wonnd-
ed man wanted medicine ¢ as the wounds were inflicted about a

wirter of an hour before, 1 did not see much ase in interlerence;
< the man had o sood r|l:..1!1'il"..' of arrack inside of him 1 con-
ied him by means of a draught of water coloured pink with
ptifrice lotion, and they soon took their departure without any
comstitutional symptoms appearing.  The marn's hand was swollen
when | saw him ntxt day., The cobra by which these men lhad
been hitten, and which they brought with them, was in perfect
oneition.

I these cases the cabras had evidently bitten without injecting
puisan ;1 have no doubt that this happens [requently and that
many of the authentic recoveries ascribed to antidotes are really
due to the want of malice on the part of the snake. Had I been an
antidote enthusiast. 1 might have made some nice cases of cure out

of these accidents.
FHE HAMADRYAD, : ;

Tue Toxiys oF Hasapryap VENOM.
(1) Toxins operating on nerve cells—
fa) A depressor that finally paralyses the respiratory
centre,  (Rogers.)
() A depressor that paralyses the ends of the phrenic
nerves, (Rogers.) ;

(2) A cardiotonic agent stimulating heart muscle.  (Lamb.)
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(4) A vaso-constrictor that increases blood pressure, and further
stimulates the heart. (Lamb.)

|4 .;’kgt'utﬁ affecting the constitution of the blood —
(@) An anti-clotting ferment. (Lamb.)

(b}  Hiemolysin, that destrovs red blood cells bui {eehle

in action.  (Rogers.)

(8) Hmmorrhagin 2 A principle damaging the lining membrane

of blood wessels is probably present,
ANALYSIS OF THE Actiox 0F Hamapryan Toxixe

These arc sufliciently detailed under the subject of Cobra venom,

Lamb by experimment on rabbits found hamadryvad venom as
virulent as cobra vepor.  Rogers by experiment on pigeons found
the virulence rather less than ¢obra venom,  Rogers esiimated
with some doubt that about ten icthal doses (for man ?) counld be
discharged at ong¢ bite. .

Being a much larger snake than the cobra, the mortality from
its bite is almost certainly much higher than in that species.

Hayvanryan Toxasmra.

Although there appear to be no records of hamadryad poisoning
in the human subject in which a [ully detailed account of the
svmptoms are given, we may infer a great deal from the resebrches
of Rogers on the lower animals.

The points to be noted are that the venom acts almost exactly
like cobra venom, producing death by paralysing the respiratory
centre in the brain, which action is further augmented by a para-
Ivsis of the terminations of the phrenic nerves (the' nerves that
contract the diaphragm, one of the most important muscles of
respiration).  Its effeets on the blood are but slight. From these
considerations we¢ may expect to find a bitten subject present
almost the same picture as in the case of the cobra, but bloody
discharges are Still less likely to be met with, Loeal signs will
be present in some marked degree (see page 103).
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Theobald (Cat, Rept. Brit. Burma, 1868, p. 61) saw 2 snake
charmer bitten by one in Burma die within o few minutes.  Evans
(Bombay, Nat. MHist. Jourl, Vol. XIV, p. 413) mentions « case
of a foolhardy Burman, believing himself snake poison proof,
teasing one belonging too o Shan snake charmer, he was bitten in
the hand, and seon afterwards died. The same observer also
records another instance of 3 Burman being bitten by one in the
base of the index finger, with the result that he died shortly after-
wards, He also furnishes another case in which this time the

wits @ bullock, which was bitten by & hamadryad, which
bullock cart passed over.  The animal died soon afterwards.

Raby Noble (Bombay, Nat, Hist. Jourl,, Vol. XV, p. 358) men-

tions one 10 feet 1inchinlength (identificd by Mr, Phipson) making

an uiprovoked assault on a cooly woman in Assam, seizing her by
thi and mamtaining its hold forat least 8 nuinutes, whenic was
b roil, Shewsastreated bya ' Doctor Babn ™ [(treatmentnot

ninutes, The symptoms

spactiied), but sucecurnbed in about
:

were local pain and swelling, vomiting, laboured breathing and
Burima, 1868, p. 61}

prostration. TheobWld (Cat. Rept. DBrit.
records, on the information of & Burman, an e¢lephant being bitten
on the trunk by a hamadreyad whilst browsing on some foliage, with
the result that death ensued in about three hours.

It is interesting to note that Dr. Nicholson reported a case
where & Burman snake-catcher was bitten by o ten-foot specimen
in good condition. He chewed some vegetable pulp and applicd

it to the wound, and “ was none the worse for the bire.”

THIZ COMMON KRAIT (BUNGARUS CERULEUS.)

Tue Toxins oF CERULEUS VENOM.

These aretin the main identical with those enumerated under
cobra venom. Z

Lamb by experiment on rabbits estimated the virulence of the
venom as four to Ave times greater than that of cobra venom..
Rogers operating on pigeons fixes the virulence as twice that of
cobra venom., With some doubt the latter estimated that an adult
15 capable of injecting three lethal doses (for man 7) ot a bite,
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CarvLers Toxasia.

The action of the venom as tested by experiment by both Lamb
and Rogers is found to be almost identical with cobra poison,
The respiratory centre and  the ends of the phrenic nerves are
paralysed, and death supervenes from asphysia, On the Blood it
has no action in reducing coagulability, but the red blood cells are
destroved as in other Colubrine poisons.  The local efiects are
sometimes marked @ on the other hand these have been so trivial
in some reported cases that none conld be discovered,  Pain at
irst absent his sometimes later beeome 4 prominent symptom,

Fram the above one would expect to find che subject of Krait
poisoning suffering in almost the same manner as  in cobra
poisoning.  One pecubarity, however, 1s very frequentdv reported,
toe, vielent abdominal pain

Ihe face that Eliot found submucous hamorrhagic spots m the
stomach and intestine of all the monkevs he posi-amortcned who
died from experiment with this venom, taken in conjunction with
the abdominal pain so frequently noted in® the human subject,
strongly suggests internal hemorrhage.  As shown when dealing
with [fefhis toxemia internal hamorrhages are by no means
uncommon, and 1t may be that hemorrheigin causes internal
bleeding in this toxmemia in the human subject. In ease No. §,
indeed, definite hamorrhages are reported, though the toxamia
appearced slight.

[ustralive Cases,
. No: 1. e

Bite from krait over 3 feet lnng‘. Toxmemian., Death in 12
honrs.

Reported by Assistant Surgeon Jadul Kristo Sen. (Indian
Medical Gazelte, February, 1874).

Thacoorprasad, Hindoo, male, zge about 60 years, was bitten by
a snake (krait) on the kft index finger, at about 9 o'clock on the
night of the 15th July, while he was sleeping in a room in the
Bulrampore Maharajah’s cooty.
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He was awdmitted into hospital at 5 o'clock next morning, with
the following symptoms : — Giddiness ; drowsiness ; incoherence of
speech ; dificulty of breathing, and o choking sensation in the
throat,  Palse 898 - temperature normal 3 conjunctive conjected,
pupils dilieted, but acted on by light, Had had no stools since he
was bitten, b |a;l_-\-|-|i arine severid times.  The left hand was
livid, swollen, and painful, and its motion was much impaired, but

not co n|-|- tely: lost +© conld not walk or sit up utt.-11p]:-r||'!-.'t1.

m washing off the paste of native medicines with which the
finneer was covered, two Tang-marks, about 1 of an inch apart from
vach other, were observed on the dorsal aspect of the inger, about

half an inch from its root,

[here being no potent remedy known to meet the exigency of &
case of this natnree, De, Halford's method was adopted.  Im-
ahiately after  admission, lguer smmonie (m,  xxx diluted
with m. %% of water) was injected in the Ieft basilic vein, and a4
similar dose with ‘|;1r|||:||n| water was siven by the mouth @ ao

e Hects,

6 aoan—Parotids swollen @ complained of severe shooting pain

in the left thigh © vomited once | the vomiting consisted  of
-

tenacions muews of a greenish tinge.  Liguor ammonie m. XXX

undiluted was injected into the vi=ht basilic vein : no cliects.

B-30 AL — Distressing nauses . vomited three times ; voice
became very low ;. breathing very much oppressed.  Became very
restless ;. complained of smarting pain in the left hand.  Liquor
ammonize m,. xxx, diluted with an cqual quantity of water, was
injected again into the left  basilic wein, through the former

puncture ; no elfects,

7 au, —Cuuld not swallow medicines ; could not speak ; evelids \
draoped = constantly }:ll1.lin,'_:.t]1:! right hand into the mouth.
Spasmodic twitchings commenced in the muscles of the legs,
Pupils acted on by light. Pulse fair. Ordered Ammon. carb. gr.

X., Thm oz, 1., 25 an enema, every half an hour,

=15 am—Vomited once: no stool and urine. At 7-14 Dy,
Heffernan saw the patient.  He injected liquor ammoniaz m. xxx,
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diloted with m. xxx of waler into the left saphenous vein :
no efects,

8 A~ Rattling noise in the throat ; respiration difficult ;
passed nrine in his clothes,  Liguor ammonia, of the same dilution,

was injected into the vight saphenous vein @ no eflects.

S5-30 A, -H]'f.".l]lill;__’ slow and neisy, Head turned on the left
side : viseid saliva deibbling from the mouth - pulse fair: extren
ities cold.  Injection was repented into the left saphenous vein

no effects,

2 A —Died in convulsions, in the presence of Dre, Helffernan

about 12 howrs ofter the intdiction of the bite.
Post-imorlem was not ulowed.

The snake which had bitten the man was caught on the spot

and brought to the dispensary alive. It was a vigorous krait up-

4

wards of three fect in length.

No. 2

Bite from krait, one and-a-half feet long. Toxemia. Death in
51 hours. v

I am indebted to Colonel 7. W. Dawson for the fallowing :—
A keeper in the Trivandrum Museum was bitten on the right index
finger by a small krait, one and-a-hall feet long, at about 1-30 p.ar,
13th August 1807, The bite felt like a pinprick, there was no
bleeding, and indeed no mark whatever of a puncture. He went
home, hhving declined all persuasions to go to hospital, and appar-
cntly stayed in his house till about 3 e, when he began to feel a
burning pain in the bitten finger,  He walked to & hakim’s house
without any difficulty, and soon aftgr arriving suffered intense pain
in the abdomen, At 5-30 his neck became rigid so that he could
not turn his head, and his body became rigid so ‘that he could not
stoop,  He was unable to talk,  His respirations became laborious
and coma set in.  Frothy matter and a quantity of phlegm-like
mucus passed with great difficulty from the mouth and nostrils,
Towards the climax he had two convulsive seizures, and he died
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apparently from suffocation at about 7 roan the same day, It was

observed that the heart pulsated some time after breathing had

~ g ceasell, Further, Colonel Dawson savs - There heove been several
cases of death from bites of the krait here l[ately, i all of which
the prominent syvimptoms were burning pain of the bitten part,
rigidity of the neck, and pein in the abdomen.””  He was informed
by s headkedper that a neiglbour’s bov of B or 7 veirs of age had
awaked one morninge recently with an intense pain in the abdomen,
Hi reated in hospital for stomach-ache, and sent ome,  On
1 reinoving the mat on which the child had slept & kratt was dis-
ered. A train of symptoms very similag to v pericnced
uv the |{|'1'E11'|'\‘.']|1| died followed, and the elald Jied Noomark oof
& puneture could be found on the bady.
No. 3.
"l | \

I am indebted to Captain Leonard Forsvtl l.5.. for the

tollowing notes of & case:

L ]
Two bites from a Cernlens® 3 feet long.  Slicht Toxemia,

Death from other causes (7)) in 368 hours.

History.—At eleven o'clock on the night of the 27th April 1911,
a male, aged 48, @ paniwala, well nourished and well developed,
was bitten in his own compound. He stated that he walked on
something which at first he mistook for a frog, this bit him twice
v * . rapidly.

He was at once attended to by a native hakim whose knowledge
of treatment confined itself to * snake stone " tom-ltoms, the
application of mud to his abdomen and eyes. The case was not
' reported to me until eleven o'clock in the morning, 12 hours

having elapsgd.

‘s
~ Onset of Svmptoms—Ascertained from his friend the natives.
Giddiness and headache came on about one hour after the actual
. bite. He complained of some sbdominal pain and weakness in his

* The very detailed description given of the snake which was killed leaves no
doubt as to the identification.
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legs.  When seen by me ot 11 o'clock on 28th April, 1811, the

{ollowing symptoms and signs wege prosent.,

He lIay in the dorsal decabitus in o condition of semicoma, his
pulse was full and bounding, regular in frequency and 10 per min.
Respiration was hurried and embarrassed by seeretion in his bron-

chioles, 30 per munute.

His pupils were very dilated, did not react to light, but the con-
junctival reflex was still present.  Both pupils were equal.  His
conjunciivie were injected and the seat of ecchymotic haemorrhage.
There was slight bleeding from the mucous membrane of his nose
and bronchi—at least, on cough his saliva was stained by red blood.
His reflexes were normal (knee jerk, plantar, ete.). He had been
bitten in the foot but there was absolutely no trace or abrasions as
evidence of the bite, There was no swelling of the lymphaties

of the limb or in anv other part of the body.

| advised him to o to the regimental hospital at once, but this
was very stubbornly refused. Accordingly T gave him an injection
of antivenene at onee : no local treatment of&he bite was resorted
to as it was considered too late.  To kecp his heart going, although
it showed no signs of failure, he was given hypodermically 1-100
grain of digitalin and kept covered up as his surface temperature
was then lowered. [ gave him also an injection of permanganite
of potash (1 grain to the ounee) 4 oz, subeutancously. At loclock
same day, two hours later, [ saw him again.  His pupils were now
much smaller though still dilated, he opened his eyves himsell and
rested his head on his hand on the pillow.  He had recovered from
his condition of semicoma to a sort of dazed condition. [ was told

W

that he had sat up and taken " kunji 7 and asked for water. His
pulse was‘then much slower and respirations were only twenty to

the minute.

.
I did not see him again since Fwas discouraged by the native
treatment that prevailed whenever T went away.  They removed
the warm blankets about 4 o’clock and covered him up with wet
vlothes. My hospital assistant saw him at 6 o'clock and reported
that his temperature had gone up to 102, Later in the night,
about 10 v'elock, the hospital essistant reported it to be 103.

-
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He was not seen again by the Hospital Assistant or myself and
death was reported at I o'clock next day, 36 hours after the
bite,

{(Remarks. — There seems litthe doubt that the man was poisoned,
but e appears (o luove recovered Trom the toxaemia, Twenty-six
hours after the bite he was able to swallow,  tis tmpossible to say
what caused death, but it 15 possible that the unscientific native

treatment was directly "."‘-I""lINE|’|1' for this.—E. W)
No, 4,

Commumicated to me by Licut.-Colonel Dimmocls, 1LALS,

Bite from Ceerileus about 2 fect long.  No toxemi, svmptoms
of fricht. Recovery

A Hindu male, azed 33, was bitten on the dorsum: of the right
oot at 11 o, on the 29th November 1907, by a small krait,

abont two fect long," identified as such at the Parel Laboratory.
At the Railway [i!-!—:ili".'.ll Bombav, two punctures half an inch
apart, at the seat ofdhie reported bite were slightly incised, and
permanganate of potash applicd.  He was transferred to the
Jamsetjee Jejecbhov Hospital, where the punctures were freely
incised and permanganate erystals rubbed in. On admission he
was reported as M 511-1'|'<-|'1||_-,1- fromn Iright, pretended to be insensible
but is quite conscrous.” ' In the night his pulse became slow and
feeble, and respirations shaillow and hurried.  Next morning he
awas quite well and went home at noon.” nternally he was
treated with ammonia, and hypodermically with stryvehnia,

(Remarks.—No symptoms occurred other than those dirm;Lill.,r
referable  to fright.  Ammonia and strychnia have both been
proved powerless agents in snake-bite, though, of course® they ape

powerful restoratives in combating fright. — 7. W)
THE BANDED KRAIT (BUNGARUS FASCIATUS).
Toe Toxixs orF Fasciatus VEnow,
(L) Toxins operating on nerve cells.

la) A depressor that paralyses the respiratory centre.
{A: ] Wall.)
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(1)

FHME TPOISONOES sShARES OFF  IXDITA; LA ]

(L) A t]l.'}"'l'l.".‘-.‘-'\.ﬂl' it |nu'.th ses the vasomotor centre.
| Rozers.)

(¢} A depressor that paralyses centres in the bulb, (AL ]
Wall.)

() A depressor that paralyses the ends of the phreni
nerves,  (KRogers.)

() A toxin destractive to nerve cells generally in Dhrain

and cord (Lanmb and |l||:-l1".'._!

Foxine o fleeting the constitution of the: blood.
A fibrin ferment that clots bloed.  {Lamb,
b) An antifibrin ment reducing the cloit power ol
haad. ' (lamb
) H rciive i 1 |
ANALVSIS OoF THE aAcTiox oF Fasciatus Toxins,
(@) The “ neurotoxin =’ paraivsing therespiratory centre

is the predominant agent in causing early death. - It
15 assisted by 1 (i) and -:|i;.-_|:t1]l'~'l.I by 2 (B} in bringing
about asphyxia,

() The toxin paralysing the vasoffiotor centre, reduces
blood pressure, and so weakens the heart.  When (1)
{a) fails to cause death this toxin also may fail to
bring about a fatal issue which unhappy result falls to
the lot of 1 (¢). When breathing ceases from the
cffects of 1 {a), if artificial respiration is carried out”
life is but slightly prolonged, and death is then due

: to cardice failure.

{L'}‘ The toxin operating on the centres in the bulb, by
its action imitates the condition known as bulbar
palsy where lips, tongue, throat, and wvoice are
paralyéud. E

(d) Assists 1 (a} in producing asphyxia.

(¢) Praduces a general muscular weakness and atrophy
such as is not seen in the toxemia of any other Indian
snake and 15 the direct cause of death from exhaus-
tion when 1 (4) and 1 (b} fail to achieve dissolution.
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(2) (#) The effects of the clotting ferment are only produced by
large doses of venom.  The dose capalile of injection
by any banded krait would not be large enough to
produce clotting in the human subject.

(¢) This effect is only seen in doses of moderate concen-
tration.

ft}  The amount of " hemolysin ™ is relatively small in
this venom. Slight augmentation of the respiratory

embarrassment set up by 1 {a) probably occurs,

Lamb by experiment on rabbits {ound the wvirulence of the
veTlom nine to ten times less than that of Cobra venom. Rogers
by experiment on pigeons fixed the virulence at about one-fou
teenth that of Cobra venom. From this we are justified in con-

cluding that fatalities in the human subject are unusual

This inference receives actual support from the Burmese whe
are an observant race, and remarkably well informed concerning
their animals and trees. This snake is very common in the Bur-
mese Province, and Yhough there iz conflicting evidence on the
subject of fatalities from its bite, many Burmese vigorously protest
that it is a poisonoustsnake. In Assam too it 1s a very common
snake, and it 1s remgrkable that we have no records of casualtics
under the circumstances, although it is a notably lethargic and
peaceful species.

Fasciatus ToXEMIA.

As already stated, this venom, like that of other Colubrines,
contamns two toxie clements that may produce death by their
action on nerve cells in the brain and cord, iz, * neurotoxin "

and * amyotgophin.”

: . ; ;
It differs from that of other Colubrines, in that the “ neuro-
‘amyotrophin ”* is the

toxin ' is less concentrated, so that the
predominant partner in the association, The result is that two
very different forms of toxemie are seen from the effects of the
same dose of poison. In that produced by * neurotoxin ' the
symptoms show themselves m a couple of hours or so ; they are
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evoked by the same toxic principle that occurs in cobra and
caruletts poisoning, and the symptoms are identical, Similarly
death is produced in from a few hows to @ couple of davs from
paralysis of the respiratory centre. As pointed out by Rogers,
the respiratory embarrassment as in the case of the Cobra and
common krait (ceruafens) s augmented by a paralysis of the
terminations of the phrenic nerves.

In Cobra and carilens poisoning no heart weakness 15 noticed,
in spite of the depression of the vasomotor centre that synchro-

mises with the action on the respiratory centre. The reason for

this is that both these poisons contain an element that divectly
ctintulates the heart muscle, and another that does so indircetly
by contracting the arteévioles,  Faselafus venom seems 1o fack
these principles, and hence a tendency to faintness 1s observed
directly referable to the poison, apart from other influences, such
as fright and pain.

In fasciatus poisoning, the symptoms evoked by ' neurotoxin
may be very severe, and vet, as in Cobra poisoning may decline till
recovery appears complete.  Subsequently, Towever, even where
syvmptoms referable to nenrotoxin ' have not been manifested,
i new train of symptoms may appear® These scem to be
due to the otheér and more lazy partner in the toxic association,
¢iz., ' amyotrophin.”

This toxin produces a degeneration in the nerve cells of vthe
brain and cord and produces a clinical picture almost identical to
that seen in the last stages of the spinal disease, amyotrophic
lateral selerosis. The result is that in from 2 to 6 days, after the
bite, the bitten subject develops rapid general paralysis, great
general depression, loss of appetite, marked and rapid muscular
weakness and emaciation, with a reductionin the urine. Purulent
discharges from the eyes, nose, or rectum oceur, later and the
victim dies of exhaustion in from® to 12 days. (A. J. Wall.)

Rogers attributed death in these chronic cases to paralysis of the
vasomotor centre, but Lamb and Hunter (The Lancet, September
23rd, 1905) have shown that this is not' the cause of death,

The local signs in this form of Poisuning are, according to A. J.
Wall, exactly those seenin cobra poisoming, but less intense.
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Lamb sayvs they are much less obvious, and, in fact, sometimes
little or nothing is to be observed at the site of the bite,

Fayrer records a case of a woman bitten in the foot at Tavoy.
She suffered from tingling and swelling locally but exhibited no
constitutional elfects, It certainly seems from the local condition

that some poison hadd been injected into the wounds,

THE DABOIA OR RUSSELL'S VIPER (VIPERA

RUSSELED.
Foxixs orF RDavora VENOM.

(1} Toxins operiating on nerve
fe) A depressor  paralysing the  wvasomofor - centre.
[ Rogers
(B A depressor to nierve cells generally,
9

J2) Agents atecting the constitution of the hlood—

{a) A fibrin ferment clotting the blood. {Lamb,)

() An ant®ibrin ferment reducing the cloiting power of
blood. (Cunningham, Lamb.)
{c) " Hi;molysin © destructive to red blood cells.  (Cun-
ningham, Lamb.)
itf) " Leucolysin  destructive to white blood cells.  (Cun-
ningzham,)
(3) * Hiemorrhagin * destructive to the lining membrane of
blood wvessels, (Cunmingham.)
{4} A depressor to cardiac muscle.  (Lamb.)
(3) A vaso-constrictor. (Rogers.)
{6) “ Cytolysins ”* destructive to (a) liver, kidney ind testis
cells, (Flexner and Noguchi) ;
and (b) to tissue cells at the site of the wounds.
ANALYSIS OF THE.ACTION 0F Danora ToXINs.

{1) (a) The depression of the vasomotor centre is seen in the
reduction of blood pressure, and cardiac weakness
culminating in early death.

() The depre%i&n to nerve cells, generally, explains the
great depression of spirits and reduced vitality in
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Daboin poisoning. It is not suflicient to produce
paralysis,

(2} (a) In large doses blood clots lirmly within the wessels, "
and econvulsions ending in death oceur almost im-
mediately. The Daboia cannot inject sufhcient
venom into the human subject to bring about this
effect, which is only seen in relatively small animals
imjected with very large doscs.

() 1n moderate doses a contrary effect is produced in the
blood, and this. in conjunction with (3], accounts
for the hemorrhages which so frequentiy occur.

fel “ Hemolysin "is potent in this venom and still further
lowers the general vitality induced by 1 {(b). [t
also has some effect in embarrassing the respiration.

(d) Reduces the normal resistance to microbic invasion,

“ Hemorrhagin *' by damaging the lining membrane of

the arterioles favours leakage of the vessel contents. In
conjunction with 2 (b) hemorrhages are frequently the

resiult. .

(4} In conjunction with 1 (a) this causes heart failure.

(5] A vaso-constrictor has been demonstrated by Rogers. DBy
reducing the calibre of the blood vesgels, blood pressure
would be raised and the heart reinforced.  Any tendency
towards such action appears to be nullified by a more
potent element operating on the wvasomotor centre,
oz, ). T

(6) (b) Causes slonghing locally with the formation of an

uleer,
.

The venom is three to Ave times less potent than cobra venom,
according to Lamb.

[ts action upon the blood is as [ollows :— .

A toxic body (h&molysin) clestr'n}.'s the red blood cells whose
function it is to carry oxygen to the various tissues.  As a result
all vital processes are lowered.  Another toxic principle {antifibrin
ferment) very profoundly alters the consistency of the blood, and
reduces its clotting powers.  The action of this latter principle is
exactly that of citric, phosphoric, oxalic and other acids, and is
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probably like them due to o precipitation of the caleinm salts in
the blood. This in itself does not account for the translation
that oceurs © but the fact that the lining membrane of the walls
of the blood vessels themselves are damaged by another toxic
element  (heemorrhaging renders them more permeable.  The
effects of these two toxins is seen in the great tendency to
haemorrhazes which are characteristic of the Viperine class of
poisons.  These hwmorrhages may be visible or invisible, and the
whole case reminds one forcibly of seurvy, or purpura, diseases

mainly characterised by similar blood changes. Tt Irequently

happens that the fang punctures continue to bleed or discharge
bloody serum, or having stopped, bleeding recommences some

hours or even davs later, There may be bloody discharges from

any mucous orifice, Invisible hsemorrhages® in the abdomen
may cause pain, tenderness, and vomiting, recalling to the phvsi-
cian's mind the identical state of afiairs one sces in Henoch's pur-
pura. Similarly there may be extravasations into  joints or
other serous cavities which may become painful and swollen,
reminding one bf anosher clinical condition, viz., arthritic purpura.
Hazmorrhages are apt to occur under the skin producing port wine
discolourations in the form of spots or patches of various sizes, or
they may occur in muscles and other tissues giving rise to painful
and tender swellings,

Death due to cardiac failure induced by toxins (1) (a) and (4),
or later on to exhaustion, may ocenrin from 1 to 14 days, or even
Jonger.

Dasoia Toxamra,

Daboia poisoning may be taken as thé type of Viperine
toxamie. . d

Experimentally in animals three forms of toxmemize are observed.

It was observed by A, J. Wall, Fayrer, and others experiment-

i & " - " -
ing on animals that wheg the dose of poison was large, rapid and

violent convulsions were induced resulting in death {rom asphyxia
in a few seconds or minutes. Lamb was the first to correctly
interpret these phenomena. He found that daboia venom contains

: * These are specially well exemplified in the cases of Echis poisoning referred
1o later.
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a ferment that coagulates blood.  This ferment is only operative
i hghly concentrated doses of poison. It causes clotting of
blood inside the blood vessels, and to this is atiribatable the con-
vulsive seizuve and death from asphyxia,  He further showed that
the dose necessary is so large that it is very unlikely that this
mode of death would ever be seen in the human subject.

Uhe other two forms of toxemiae, one acate, the other sub=acute

or chronic, are to be met with in the human subject. In the
acttle form theve 1s general depression, tn which the vital functions
conmecied with both the heart and respiration are profoundly
affected. The pulse becomes rapid and weak, and breathing rapid

and irregular,  Geperal weakness of the muscular system is seen,
and the mental activities may be reduced to the degree of uncons-
ciotsness.  Nawvsea and vomiting are frequent, and the pupils
become difated and insensitive to ight.  The surfoce temperature
is reduced and the skin s cold and often bedewed with sweat.
There are no paralyses such as we see in Colubrine toxaemizz.
Concurrently with these effects on the nervous system, others
dependent on the altered state of the blood Sre most likely to be
exhibited. Bleedings from various mucons orifices, beneath the
skin, or invisible hemorrhages into serous cavities. The watery
state of the blood may cccasion tedema in dependent parts, or in
organs, especially the lungs.  Death from cardiac or respiratory
failure may terminate this toxaemiz, or these syvmptoms may
decline, and the patient appear as if about to recover. A repeti-
tion of the above may occur, or recovery may pass on to the third
form of toxmemia.

The sub-acule or chronie poisoning appears to be connected with
the local state of the wounds, which from the intensely virulent
nature of the poison are very apt to be seen in & sloughing condi-
tion, favouring the development of septic germs. !11 the course
of a few days, added to the general depression, emaciation sets in
and anzmia which will depend in degree largely upon the extent
of the hmmorrhages. The enfeebled state of the system can
oppose little resistance to the effects of invasion of any germs into
the local wounds, and various forms of blood-poisoning, including
tetanus, may result.  Diarrhcea may occur, albumen appears in the
urine and the patient ultimately dies of exhaustion from

.
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hemorrhages, or from blood-poisoning, the effects of any invading
germs that have gained entry into the local wounds,  This state of
affairs, however, need not necessarily prove fatal,

Locar Siexz or Danola PolsoxiNG.®

The local effects in daboia poisoning are usually very scvere.
Extravasations of blood wre likely to oceur in the neichbourhood of
the punctures, the various tissue cells are destroyed by the virulence
of the poison and a slough forms which when separated leaves

vl nleer.

—Where venom has been injected pain is an almost
certain symptom. It is burning or stinging in character, often
extremely acute and it comes on immediatelv, It is possible that
the stines of certain other creatures, such as scorpions, spiders,

piddly 'Il‘.-«-|:ll't'-'l bt if

hornets, eto,, might beassevere, and as et}
}.:._5“ i-,--_\']:.-'_'l-:-|'|i k'Ll '-:!|:\' to Lhe r]l'gl'l" |'|':-'-':I‘.::'i_‘.' met with 111
ordinary wounds from mechanical agency, it is highly probable
that poison has not been introduced.  The pain due to the poison
may be masked l'aj-.". that produced by surgical interference, that
evoked by local remedies of a caustic nature, such as acids and
permanganate of potash, and also that occasioned by ligatures
which is usually very distressing.

(2) Swelling.—5nake venom is an extremely powerful local
irritant, and as such causes swelling in the injured part almost at
once, similar to that seen after the bite of 4 mosquito.  Swelling to
an equal degree, and as rapidly manifested, might result from
inseft or scorpion stings. If, however, no trace of swelling
accompanies. the wound, there is good reason to consider no
poison has gained entry, and the longer the interval sincg the bite
the greater the justification for assuming a non-venomised
wound,

(3) Blealing—One of the chief effects of snake venom, whether
Colubring or Viperine in :pfn!ity. is its power of reducing the.
coagulability of the blood, and this fact aflords very valuable
information as to whether or not venom has been introduced into
a wound, since when it has gained entry a constant oozing of

* The signs are scen in most cases of Viperine poisoning, and to-a less degree in
Colubrine poisonings of every kind,
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thin bloody serum results, which often continues for miny hours.
In a case recorded by Lamb and Hanna this continued for 24
hours.  If lacerations or punctures are sven sealed up with blood
within a few minutes of the casualty, as in the case of ordinary
wounds, there is very strong justification for believing that no
poison has been injected,

() Fissue r'-'fn'n’-'.l',':n‘.'i. Should the presence of any of the above
local conditions call for local operative measures, the condition o
the tissues as revealed by incision will furnish confirmatory testi-
mony of the entrance of snake poison which, in the opinion of my
namesake A I Wall, is absolutely characteristic.  He says the
areolar tissue becomes purplein colour and infiltrated with coagu-
lated purple blood-like fluid. This fades gradually to a pinkish
colour, and this acain tonormal conditions as the site of the ]}U]':-;n]‘.-
ed wounds are receded from.  These changes are extremely rapidly
produced having been seen by this authority within 30 seconds of
the entrance of the poison.

To the surgeon this sign is invaluable. Its presence proclaims
the envenomed nature of the wound, and dictafes a course of action

completely difierent from that necessary in its absence.

(5)  Discolouration.—A greenish or bluish tinge is frequently
observed in the skin in the immediate neighbourhood of the
punctures within a few minutes of the bite when venom has been
introduced.  Sometimes, indeed, the skin is purplish from severe
subcutaneous bleeding.

(6) Slonghing.—The tissue cells in the vicinity of the wounds
frequently die as a result of the powerful action of the poison.
The result is the formation of a slough varving in extent to the
dose of the poison injected.  This dead matter under normal con-
stitutional conditions offers an idezl pabulum for putrefactive
germs to flourish. But in snake poisoning, among other things, it
has been shown by Ewing, that the fatural germicidal properties of
blood are rendered inert, so that with the entry of germs there is a
grave danger of another form of blood poisoning to be set up, and
death may be the result of an intoxication from such germs.
When the slough separates, a deep ulcer is left which takes some
time to heal, ‘



-
a? " THE MUSOXROUTs SNAKRES OF INDILA. 105
Before quitting the subject of local signs 1 wish to make a few
remarks on the characters of wounds resulting {rom snike-bite doe
vy to mechanical causes alone,  There is o popular belief that the
pattern left by a snake’s teeth in the act of biting can furnish a
clue to the poisonous or non-poisonous character of the ofender.
Fayrer has done much to foster this beliel by his illustrations of
the dentition marks of certain snakes, and in the remarks on this
subject in 1. A, . M. 1248, given to Military Hospitals with
directions for the treatment, ete., for snake-bite, these views are
relterated.  Without denying that it may sometimes be possible
to guess at the nature of the snake, | am verv decidedly of epinion
that,in the generality of cases of snake-bite, it is quite impossible
for even an expert to say from the pattern of the punctures whether
the snake that occasioned them was a harmless or poisonous
variety. I might even go further, and say it is impossible to say
with any proximation to certainty whether the wounds were
inflicted by a snake at all. Vincent Richards says aprepos this
4 rilll.l_iti'l' : “Not the slichtest reliance 15 to be jl:‘:;rﬁ'l.'l] in the
appearance of the seratches or punctures, though wvery much
stress has been laid upon them as a means of diagnosing the bite
of a venomous snake.” A, | Wall similarly remarks : ' Now the
mark of the teeth is no guide or next to none, because a Cobra may
not leave a single mark visible to the naked eye: and on the other
hand, fanged harmless snakes, like Lycodon and Dipsas, may leave
P punctures in the skin that might casily be mistaken for the wounds
. .caused by the fangs of venomous snakes.” | have several times
been bitten by harmless snakes, including those referred to by
A. J. Wall, that have long fang-like teeth situated like those of
poisonous snakes, and in all cases the wounds have been laserated,
not, punctured. Generally speaking, a snake cannot make its jaws

- e e

meet tooth to tooth on the flesh, its mouth being too small to grasp
the limb or vther part, but it fastens itselfl obliquely, and the

L ]
4 teeth slip off and tear the skin.
. Hinstrafive Cases.
No.- 1.

Daboia-bite. Toxwmmia. Death after about 23 I hours,
Reported by Dr. Spaar (Spolia Zeylanica, May 1910).
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At midnight on April Gth, 1910, [ was hastily summoned to see
the late Mr. Maclntvre, Postmaster of Trincomalee, who had been
bitten by o Polonga. On arrival at his residence, thirty to forty s
minutes ofier the acceident, 1 found him seated erect on & chair on
hiz verandali,  He was bathed in a cold, clammy sweat, and com-
plained of feeling sick, and was vomiting continually, The ejected
matter consisted of o few grains of boiled rice and water and bili-
stained  fluid, and later: on of glairy mucus. He had been
attended to, within five or ten minutes of the accident, by a
constable, who applied to the wound 2 black “ snake-stone & such
wi [ hove seenin the possession of * snake-charmers,”  Infernally
a remedy, prepared by dissolving part of o light green stone in

water, had been administered with the object ol producing vomi-

i

ting.

Three hen B gatures were i'_E||3-|it'll |1_'-.' fis wife round the
i|‘|_‘;1:|n'] Limib = one just above the z2nkle, another round the knee,
and the other round the lower part of the thigh., The wound 13

said to have bled freely, staining all the bed linen. Careful

examination, after clesnsing of the limb, revealed & single, black,

pin-puint puncture on the inner side of the right heel, abour an
inch above the sole. There was then no bleeding, and but very
slight pain complained of. | The tissues around had a faint Bluish
tint, and the limb was swollen from the knee downwards,  The
ligatures, 1 found, were not tightly applied. The patient com-

plained of great weakness, and there was much restlessness, violent

retching, and inability to sleep. b dC
I incised the wound freely, and injected into it a saturated

-

solution of permanganate of potash. A series of punctures were
also made all round, and the same solution injected hypodermically
into the tissues, Powdered crystals were then rubbed in, andsthe
wound packed with the same.  The limb was postured, and com-
presses also of the solution appligd and frequently Tenewed.
Four fluid ounces of whisky and half an ounce of sal volatile
were administered internally at once, and 2 full dose of strychnine
and ether injected hypodermically into the arms an hour later.
The subsequent treatment consisted of a mixture of carbonate of
ammonium, ecitrate of caflein, strychnine and digitalis, and
hypodcrmic injections of adrenalin and strychnine.  The treatment
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adopted was that described by Dr. [ W, Watson Stephens, and in
his hands proved very successful in Siam. The vofmiting ceased
after the Arst dose of whisky had been admimstered. 1 was nof
certain as to whether the vomiting and eold sweats were due to the

snake poison or to the emetic administered by the constable, but it

was evident luter that these were effects of the former.  The poison,
therefore. hod undoubtedlyv entered the zencral circulation before 1
first sz the patient. At dawn the patient was not so restless, but
COTLY o of BT l]‘.i|:—~i el |I_":'.!'|:_':-|, ! i howels |li'..-:|. '.'..-:"Ii'.‘.i. OYLCE
nd were relaxed, the skin was warm, the tongoe dey, the expris-
sion anxions, and the eyvelids had now o very heavy appearance,
and he was unable to open them wide
The elevators of the lids exhibited paretic symptoms. The
pupils were contracted, fixed and equal.  Pulse wes quick, 115 per
minute, and moderately fnll; Finding thar the Dgatures were
rather lax, T proceeded to remove them, following the procedure

recommended by Prentiss Wilson in the ** Arch, of Internal Medi-

cine,” June 1903, by inrm'mjlt':11;__;]_-..' relaxing the higature nearest

to the heart, letting$t become looser and Iooser until it was entively
removed, and the other ligatures removed in the same manner; at
the same time watching the effect on the patient. At midday
vomiting commencgd again, but was not persistent.  The tissues all
round the wound were shghtly tumefied and inflamed.  Bleeding
took place everv now and again, especially if the patient exerted
himself. A noteworthy feature of the blood was that it was thick,
dark in eolour, and did not cosgulate. Restlessness was more
marked. Weakness, depression and exhaustion and pain in the
small of the back were complained of, but there were no cramps, no
paralysis of the imbs, and no convulsions, The skin agat began
to break out in cold, clammy sweat, The abdomen was distended
and tympanitic, the upper part exhibiting 2 board-like hardness.
Eructations were frequent, but did not appear to relieve the patient.
He complained of suffocating peins, asif both sides of his chest were
being compressed.  There was great oppression,  Respiration was
hurried and laboured, and the pulse was becoming weak and more
rapid—125 per minute.  Sight was rather dimmed, but recognition
of objects and persons was possible.  Sinapisms were applied to the
feet and over the pre-cordial region, and saline infusions injected
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per rectum, and the patient seemed to rally somewhat, the pulse
falling to 118 per minute. At this stage; however, his case was
taken over by a native ' sniake physician of known repute™ and
English treatment given up, bot the case was watched by me with
interest to the end.

Drvops were instilled mtoe the eves by the ™ vedarala,” and this
appeared rather to ageravate the dimness of sight.,  Imternal
remedies were also administered, but with the withdrawal of stimu-
lants there was & steady vise in the pulse, till at 5 pom, it regis-
tered 132 beats per minute and was soft and feeble.  Respiration
also became more hurried and ditheunldt.

At 10 poat,, the pulse rose to 142 per minute, and slight signs of
lividity were noticed about the face. The native physicians were
now making preparations against the twenty-fourth hour, which s
stated to be a critical time with cases of snake-bite, At about 11
p.m., dried bile from chickens was insufflated intn the nostrils,
which made the patient feel very short of breath.  Within & couple
of minutes he called out to his wife to hurry quickly up to him,
and taking leave of her dropped back on his .piliuu' and expired
mstantly. Conscionsness and power of speech were retained to the
very last.  Death appeared to have been due to asphysia and heart
failure, and 1 am firmly convinced that free sttmulation from the
very onset is strongly indicated in cases of snake-bite, if only to
prevent the extreme exhaustion which marks these cases.

The external appearances noticed eight hours after death were
hividity of the face which was almost black.,  The lower portion of
the face was swollen,  Livid patches were also seen on the neck,
chest angl lower extremities.  The palmar aspect of the fingers was
black in colour, and the nails were of a deep purple hue, A blood-
stained fluid was issuing from the mouth and nostrils.  The pupils
were widely dilated and the eyeballs congested.  Past-mortem
rigidity had disappeared, and décomposition was setting in
early. :

(Remarks —In this case it is impossible to say to what extent
the early vomiting and tendency to collapse were due to the
venom, as these very symptoms might have been entirely produced
by the emetic given (probably sulphate of copper). By dawn these
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syvmptoms had subsided, so that the recurrence ul:'.'.'.UH.'!.j'k-\i_' at
midday mav be certainly aseribed to the action of the venom alone,
The embarrassment of breathing was secondary result of the
failling hert and the consequent starvation of the respiratory
centre in the brain, not to any direct action on the centre itseli.

W)

N 2

Leported by Dr. Nicholson (Indian Snakes, p. 146).

Bite from Daboia,® about 21 feet long, Toxemia, Death in
24 hours.

A case of death from its bite occurred while I was in Burma in
the person of a strong sunner of the battery stationed at Thyvet my'o
................ The reptile turned and bit him on the finger.
The snake held on for a short time and it was with some little
difficulty the man shook it off.  The man came at once to hospital,
being advised by one of his comrades to do so, when on the way he
became very weak. JThe Apothecary saw the patient on his arrival
at hospital. It is supposed that a lapse of 20 minutes must have
oceurred from the time he received the bite until he reached the!
hospital and nothing had been done meanwhile in the way of
remedies.  The .-"Lp:;lhl*i:a!r}.‘ immediately scarified the wounded
finger freely, made the patient suck the wound and administered
ammonia. For twelve hours no prominent symptoms appeared

. . bevond swelling of the arm, restlessness and slight feverishness,
Next morning he-was found in a state of collapse, soon became
unconseious and died 27 hours after the bite,

(Death appears to have been due to cardiac failure. —F.W.)
THE SAW-SCALED VIPER (ECHIS CARINATA)

Ll

Tne Toxixs or Ecmis VENOM,
(1) Toxins operating on nerve cells,—

{a) A depressor acting on and paralysing the vasomotor
centre ¢ (Fraser and Gunn ? )

= The mﬁk‘.‘ Wiks li'i.t]l:d. .Jl.‘.id. i-:!r!‘l'l.lf!ni Fls -k RLF"',H'I.!.--* \ri.]H,-j'_
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() A depressor to nerve cells generally (Lamb and Marting,
but insufficient to canse paralysis other than that of

the vasomotor centre.
f2) Agents affecting the constitution of the blood.
() An anti-clotting ferment.  (Fraser and Gunn.

(&) Hazmolysin,' destroctive to red blood cells, I'raser

and Gunn, )

(3) Y Hiemorrhaein,” damaging the lining membrane of blood

vessels, s probably present.
(4) A depressor to cardine muscle. Fraser and Gunn.)
Lamb estimates the Tirnlence of the venont 2s from three to five
ames less than that of cobra venom:  Fatalities in the haman

subject are much more freéquent than used to be supprsed,  Pro-
bably about 20 per cent. of bitten subjects reccive a lethal dosein a
single bite, but this is largely a matter of conjecture,

ANALYSIS OF THE Action orF Ecnmis Toxixs.

{1) (a) A depressortothe vasomotor centye is probably present
to explain the reduced blood pressure and cardiac
weakness noted by Iraser and Gunn.  The same
phenomena are seen in Daboia poisoning which
Rogers demonstrated were due to a paralysis of
the vasomotor centre, early death from heart failure
ensuing.

(i) This toxic element accounts for the great depression of.
vitality seen in Echis poisoning. Tt is insufficient to
cause paralysis.

(2) *(a) The anti-clotting ferment accounts for the defective
clotting capabilities produced in blood, and in con-
junction with (3) for the hamorrhages which are so
frequently seen. S

(4) “ Hamolysin " in this venom is relatively potent, and
hence destruction of red blood cells is a prominent
feature. This produces some respiratory embarrass-
ment and contributes to the depression of vitality
produced by 1 (). *
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(%) " Hemorrhagin 7 is relatively more potent in this than in
any other of our Indian snake venoms,  In conjunction

with 2 (a) it causes profuse bleedings.
Ecnis Toxzmia.

The poison of the saw-scaled viper (Fohis carinata) has no direct
effect upon the central nervons system, except upon the wvaso-
motor cenlre (as shown by Rogers),  Consequently paralysis are
conspicuously absent, and the chiel constitutional symptoms

ved are indicative of cardine weakness. In addition the
onstitution of the blood is profoundly altered and the blood vessels
have their lining membrane damared with the resalt hat
hemorrhases almost alwavs oconr,

Fhe local svmptoms are usnally very severs,  (See prge NG

In FEehis toxemin the henrt !.lel‘.:*a nncter Al chifhicalties.

Like Colubrine venoms this powerfully depresses the vasomotor

centre in the brain, producing a [all in

dood pressure, and A
wedkening of the heart's pulsations in consequence.  Fraser amd
Gunn have also demonstrated a direct weakening effect that this
venom exerts on the cardiac muscle itself. By a destruction of the
red blood cells an impoverished quality of the blood is supplied
to the heart’s muscle, which suffers again on this account.
Further, the activity of the heart is lowered proportionately to the
degree to which hemorrhages oceur.  Owver and abowve all these
mmfluences are the emotional ones, due to anxiety, fright and pain.
It is not surprising therefore that death is due to heart fatlure.
Any attendant tendency to asphyxia that may present itself is
brought about indirectly by the cardiac weakness supplying
msufficient blood to the respiratory centre, and not by afly dircet
influence on the respiratory centre, in the brain, or on the termina-
tions of the phrenic nerves,
S

Hlustsative Cascs.

Nos il p

Bite from Eclis, 12inches long.  Death in 27 hours. Autopsy.

Keported by Captain C. H. Reinhold, 1.m.5., (Indian Medicat
Gazetle, November 1910).
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At Hangu, on 13th July, at 7 o.m, dhooly bearer K., age about
40, while removing @ dhooly from @ tent, was bitten by a snake on
t he outer side of the forearm, 3 inches above the wrist,

Fle ot onee went to the Hospital Assistant and told him what had
happened.  The Hospital Assistant with commendable prompti-
tude applied & ligature immediately above the site of the tooth
marks, from which oozed two minute drops of blood, he then incised
across the tooth marks and removed semi-circular faps of skin to
the size of 2n eight-anna picee, induced {ree bleeding and rubbed in
erystals of permanganate of potash.

By this time the snake had been killed by some sepoys, and the
Hospital Assistant went to see it ; recognising it as a poisonous one
he applied a further ligature round the fleshy part of the forearm of
the man.

Since the hospital at Hangu is only a camp one, the patient was
removed in a cart to the civil dispensary, and here at 9 a.am.,, rubber
ligature, above and below the elbow, were substituted for the cloth
bandages, and potassium permanganate re-applied.

No antivenene being available, it was not used.

The wound in the arm continued to ooze all day, but the patient
complained of severe pain in the arm, which was attributed to the
ligatures ; however, he managed to get some sleep.

At 5 p.m., there was considerable swelling of the arm, and severe
pain complained of : as the general condition of the man remained
satisfactory, it was decided to remove the higatures.

At 7 p.m., the patient passed a diarrhaeic motion in bed, but
got up Pater to pass water and clean himself.  There was no blood
in the motion or urine, and active bleeding had ceased from the
wound in the arm, the dressing being merely stained.

. 0
At 10 p.m., the patient complaired of pain in the abdomen and
was given aromatic spirits of ammonia and cinnamon water.
At midnight, the pain in the abdomen was worse ; patient de-
scribed it as a burning sensation.  There was no vomiting.
At 2 a.m., the patient passed a diarrheeic motion (no blood),
going out, with assistance, to the latrine 20 yards away, for the
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purpose.  Patienl had no sleep during the might, aond was restless,

complaining continually of the abdominal pain.

July Lth, 7 s, the wound was dressed, there was no fresh
bleeding, the patient was quite conscious though the pulse was
imperceptible at the wrist. It was not noticed that he was blanch-
ed or cold, He complained of thist and drank sherbel.

There was no sign of any paralysis,

About an hour before death he became v ry restless and ceased
te recognise his surroundings,

He died at 10 A, 27 hours after the accident. 1 saw the case
first an howr after death ; rigor mortis had not vet sct in.  There
was some swelling of the left arm, and blisters above and below the

elbow where the rubber ligatures had been applied.

A post-inorfen examination was made at 6 roan, 8 hours after
death.

Rigor mortis was well established.

The wound in thesarm was circular and about the size of an
vight-anna piece, it had penetrated well into the connective tissue,
but was not deeper. There was no sanious discharge from the
wound, though the blood stains on the dressing were watery.

Lungs—Emphysematous and anemic, old pleuritic adhesions on
the left side.

- Heart.—Left ventricle strongly contracted and empty, right ven-
tricle engorged with blood.

The blood was quite fluid and notably light coloured : there was

no trace of clotting.
Abdomen.—No peritonitis or petechial hasmorrhages ; the coils
of intestine wgre distended with gas, and the omentum was anemic.

re - -

[he bladder was strongly contracted and the urine not blood
stained.
¢ Liver.—Normal, anemic,

Kidneys —Normal, anemic—the capsule stripped easily.

Spleen.— Normal, small.



114 THE TORBONOUS SNAKES OF IRDIA,

An enormous retro-peritoneal liemorrhage distended the left
af the abdominal cavity extending from the diaphragm to the brim
of the pelvis, but not erossing the middle line.  The blood [orming
the hawmorrhage was dark, and had formed a curionsly tough
stringy clot, which was not casily broken np. Tt was impossible to
discover what wvessel was the source of bleeding ; the arterial
system generally was not atheromatons and the vessels of the

kidney did not show any gross degenerative changes.

T satislied mysell that the hamorrhagze had no connection with
=]
the spleen or kidney (enguiries as to whether he had fallen or

stistained any injury subsequent to the snake-bite produced no
2 | | ]

evidence -Ji' Trllmma j.

I examined the snake which bit this man and identified "1t as an
Echis carinala, 12 inches long ; this has subsequently been' Kindly

confirmed for me by the Bombay Natural History Society.

Mol 2
‘ -
Bite from Echis, about 2 feet long. Toxmemia, Death 9 days
later.

Reported by me in.the Bombay Natural History Journal (Vaol.
XX, page 522).

A Mr. Neale was bitten below the inner bone of the right ankle
on the night of the 12th of May by a snake which he saw and
described as being abont two feet long, He was wearing socks at
the time. He came indoors, applied a ligature above the ankle,
and wnable to persuade his servants to cut open the site of the
injury had to do so himself, making two superficial incisions with
4 razor, and then he applied crystals of permanganate of potash.
From the notes I conclude that the incisions and the application
of the salt were not what a Surgeon would consider at all satis-
factorily performed.

He passed a restless night, and in the morning sent for a local
snake charmer, who grasped the tissues a:t;_WcI!I as he conld two or
three times with his teeth, and sucked with the idea.of forcibly
extracting the poison. DBeing in great pain, he sent for on




THE POISONOUS SNAKES WJF INDIA. I3

Assistant Surgeon, 11 miles distant, who arived in the alternoon
of the 13thinstant.  He found two fine punctures half an inch apart
at the seat of the injury, one being very slight, the other was
still bleeding and the foot was enormounsly swollen and discoloured

orepnish-blue,  Mr. Neale was in great agony.

On the 14th instant the patient developed bleeding from the
gums,  He appears to have semained in mu h the same state till
the 18t instant, when he was carded to Tankari, and admitted
into hospital at 4 AL onthe 19th,  His wounds had healed, and
the foot had completely subsided to normal proportions, but there

was swelling of the right calf and thigh. Laier, pain in the right

sroin shooting into the abdomen was experienced, and the abdomen
became distended, painful and tender. There were blood-stained
patches and spots in the skin of the arms and chest, and a large
extravasation formed over the right butteck, and bled freely
externally. His gums were still bleeding. He had no fever 7 but
his respiration wa: hurried, and his pulse weak and frequent. An
enema relieved the abdominal symptoms, the stool being very dark
{probably from adlixture with blood).

On the 20th he had very severe pain in the right hip, which
became swollen, and he could not bear to have it touched or moved.
He was decidedly weak as shown by his pulse and at 2 Aax had a
fainting fit. He then complained of burning pain all over the body,
and still had special pain in the right calf and thigh, but his
abdominal pain wasless and the swelling reduced. He vomited
three times during the day. Bleeding from the buttock had
stopped and the bleeding from the gums was slight. He had
another fainting fit at 6 p.a1. but rallied again. At 10-30 that night
the Civil Surgeon arrived from Broach and found the patient quite
conscious, free from any nervous disturbance, but very exhausted.
The breathimg was distressed, and there was some congestion of the
lungs. The pulse was thin and weak. The extremities were cold
and livid. The gums were blue, spongy and bleeding, and expect-
oration blood stained. There were extravasations of blood beneath
the skin of various sizes on the face, chin, neck, chest and back,
and a very large one over the right buttock, and another on the
mmer side of the left {right?) thigh. /The right foot was swollen to
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twice the size of the left, the tissues round the bitten part were
sloughing, and there was cellulitis of the foot and ankle.

The abdomen was tender and swollen.,  He saw a tarry stool that
had been recently voided.  In spite of every endeavour to save the
paticnt, he continued to grow weaker and died from heart failure
at 2 A on the 2lst May.

[Remarks.-—The symptoms detailed above are all due to dimi-
nished coagnlability of the blood, such as we know i1s induced by the
poisons of both vipers and colubrine snakes.  The absence of any
nervous phenomena negatives the idea that the culprit was a
colubrine species, whilst the severity of the symptoms arising from
the altered state of the blood, which we know are specially pro-
nounced moviperine toxmemiz, strengthens the assumption that it
was a viper that inflicted the injury.  The casualty occurring near
Broach clearly points to the offender being either the ** Phoorsa ™
(Echis carinata), or Russell’s viper (Vipera russelli}l, but we cannot
be certain which.—F.W.)

Na, 3.

L]

Eeported by me in the Bombay Natural History Journal (Vol.
XIX, p. 266.)

Bite from-.FEelis, 15 inches long. Toxmmia. Death 7 davs
later.,

Thanks to letters from Colenel Russell, R AM.C., and Mr. C. A.
Owen | am able to put on record an instructive case of Echis
foxammia which ended fatally,

The bitten subject was a muscular male European, aged 47,
total abstainer and non-smoker, and in excellent health. He was
bitten at 10 A, on the 15th August 1908, at Rawal Pindi,
wounds being inflicted on, fingers and back of the right hand and
the back of the left hand. He went ‘' at once " tp the station
hospital where the wounds were “*freely incised * and erystals of
permanganate of potash then rubbed in.  Antivenene was then
injected subcutaneously. He had no symptoms that day up till
9 p.M., when he left hospital at his own request.

On the 16th at 6 p.ax, his wounds began to bleed sponfancously,
and he discharged blood in his urine and by the bowel.
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He was re-admitted into the station hospital where his pulse,
respiration and temperature were found to be normal.  His tongue
however was swollen and discolonred, and his right arm too up to
the shoulder, He passed blood in his urine, and also from the
bowel. He was given internally  calcinm  chlonde, adrenalin
chloride and ergot.

On the 19th he had severe vomiting, necessitating feeding and
medication by the bowel, but his Bleedines had reduced, and his
general state was 1'|-|'-n;lx-|] (ute goold, e "III'I]P]:I.!'I'H"il 1I1||_\.-' of
pam in his liands,

He continued to improve and the blecding diminished until the
21st I_”H' 7th I_]:'._'.' alter the bites), no blood {8 b T A R then in the
stools. At 4 ey that day, however, he suddenly collapsed,
became delirious and then comatose.  He was given strychnia and
other stimulants, and transfusion of salt solution was performed.
Under this treatment he rallied temporarily, but a recurrence of the
collapse at 10-30 a1 culminated in death.

The case was thus a very typical one of viperine foxamia,
There were no symptoms at any time referable to the nervous
system, all the action of the poison being exerted upon the blood.
The reduction in the coagulability of this fluid was responsible
for the visible hemosrhages, and there is no doubt thit the swollen
and discoloured condition of the tongue and the tissues in the
richt arm was due to subcutaneous hmemorrhages. The actual
cause of death was obviously heart failure, due, no doubt, to the
*drain upon the svstem from continued and persistent bleedings.
One could not expect benelicial results from antivenene in this case
which was a wholly unsuitable one for the exhibition of this
remedy.  The serum prepared at Kasauli is only antitoxic to the
venoms of the cobra and the daboia,

| have.exgmined the snake that ecaused this fatality, and hawve
the skull in my collection.  ®

THE COMMON HIMALAYAXN VIPER [ANCISTRODON
HIMALAYANUS).
THE Toxixs oF Himaravaxus VEXNOM.

L
No experimental work has been done with this venom.
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Hisanavasvs Toxsia,
[ustratioe Cases.
Mo, 1.

Bite,  =evere local eHects. |{1'1L-n-['_'|,' without treatment,

My brother Colonel . W. Wall was bitten by this snake im,

Kaslimivin September 1912 & locality so remote that no attempt
at trestment could be made.  The paharis, who call the snake
“pohur,” claimed to be quite [amiliar with the toxic effeets, 1
many subjects they said are bitten annually, and they get well in

i couple of or so.  Their predictions were confirmed in this

gase. The seat of injury was above the boor. And almost
immediately my brother felt lancinating burning pain in the
punctires. On removing his boot he noticed a sort of blood blister.
The foor and leg up to the groin rapidly swelled, the pain
continuing, but there was no bloody or serons oozing from the
punctures after a’ few minutes, and no hemorrhages from mucons
surfaces or the wound subsequently.  The boot could not be put
on fora couple of days, but the swelling then subsided, and the
: 1 _

tissues in the wicinity of the wound were much discoloured for
some time.

This 15 an extremely valuable record for the purposes of this

-
book.
No. 2.

Major Frost, rans., has favoured me with the following case :—

Bite from adult Himalavanuws, 18 inches long—Toxemia—
Recovery. g

On Sunday, the I4th May 1911, at about 5 p.a., Rifleman
Himantia Thapa of the 2-4 Goorkhas was bitten on the right fore-
finger by a Himalavan viper Ancistrodon himalayvanus (identified
as such by the Secretary, Bombay Natural History Sggcietv), about
18 inches long. .

Himantia thought but little of the bite and went off to take his

evening meal, however his hand rapidly became wvery painful, and
much swollen up to the wrist, and he came to hospital for treat-
ment at 7 B, two hours after the infliction of the bite, A liga-
ture was applied round the wrist by me, and crucial incisions were

-
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made deeplyv into the fang wounds, and potassium permanganate
erystals were rubbed in generously. Afterwards the wound was
bathed freely and for a long time (over an hour) with warm water,
massaze and pressure being applicd d swiwards and outwards with

view to expelling from the wounds as mu h snake poison os
possible. [t appears to me that it would be well worth while to
adopt this procedure withont the application of potassinm perman-
ganate, if none were 2t hand, in the hope ol reducing the quantity

of snake venom in the tissues {rom a lethal tea non-lethal dose.

Beine i comp [ had no antivenene to administer. The patient
madle a oo ind rapid recovery [he day { -|i--'-'.'ill'_; the bite his
forearm was mueh swollen up to the elbow, and this swelling

persisted for four days, disappearing on the ifth. FHe suffered a
sood deel of pain in the armpit for two davs, but | could not detect
any hard or swollen olands there,

The wounds in the finger remained free throughout from septic
troble and inflammation,

A wet antiseptic dressing was employed with the object of per-
mitting free oozing of blood and serum, possibly containing some
snake venom, from the wounds.

For forty-eight hours after the bite, temperature was sub-normal.
(lowest 96:8) subsequently normal.

[ have a few other records of casualties oceasioned by this species,
none of which proved fatal, Lt.-Col. Fenton mentions four casual-
ties in the B. N. H.S. Journal (Vol. XIX, p. 1002}, three of which
were treated with ligature, incision and permanganate of potash,
and the fourth with vinegar. Pain and swelling were the main
symptoms, and these passed off in two or three days, and all the
cases recovered. [ have no record of a fatality, and thg natives
everywhere agree in saying that bitten subjects recover. [t would
be o mistake however to argue from these cases and native reports
that treatment is unnecessary. It is highly probable that there arc
subjects to whom the |:-uism1' of our least venomous snakes may
prove fatal.

THE LARGE SPOTTED VIPER (LACHESIS MONTICOLA).
TaE Toxixs oF MoxTicoLA VENOM.
No experimental work has been done with this poison.
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Moxmicora Toxamia,
Hustratioe Case,

Reported by me (Indian Medical Gazette, November 1907,

Bite from snake 1 foot 9inches long. Poisoning.  Recovery.

(i the 23rd of August at Shillong (Khasi Hills, Assam. 4,900
feet) 1 arrived home at 6 p.y. to find myv snakeman awalting e
with the report that he had been bitten in the inger whilst trying
to effect the capture of a viper. He prodiuced the snake which
proved to be a pit viper (Lachesis monticola) common in these hills,

The injury had been sustained about 4 v,

I dccompanied him to the Civil Hospital walking,  On examina-
tion | found the wound had been inflicted on the dorsal aspect of
the second phalanx of his right middle finger. The wound had
been cauterised ina very superficial and perfunctory sort of manner
with nitrate of silver, and a single string ligature applivd above the
wrist by a native practitioner. The patient complained of much
pain which he said was mcreasing in the hand, and [ have little
doubt was due mainly to the ligature. The whole limb was much
swollen, and the swelling extended slightly to the subcutancous
tissues beneath the axilla. The hand was most swollen, partly
doubtless due to the ligature for it was cold.

I removed the ligature, made four parallel incisions to the bone
rubbed in crystals of permanganate of potash, and dressed the
part.

The patient walked to my house, a mile distant, where [ told him
to sleep in case of developments.  He passed a fair night, and said
he slept all right and he seemed fairly easy in the morning, but his
swelling had increased. [ sent him home and told him to keep
tllIiGL

At 12-25 inclement weather having brought me honge unexpect-
edly | found him sitting on my doorstep, his clothes saturated with
blood, and his finger bleeding copiously.  He had been there fifteen
minutes. He must have lost at least a pint and a half of blood
where he sat. The bleeding, he said, came on suddenly whilst
he was asleep. I controlled the bleeding as best [ CFJL;lld with
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improvised tourniquets, and had him taken to the Civil Hospital
where | packed the wound, applicd a tieht bandage and gave him
a hypodermic injection of Ergotin 1-200 grain, and morphia
sulphate } grain, | ordered him adrenalin chloride grs. x every
hour, and calcium chloride grs. xv with Ext. Ergot® Liq. every
second hour,  After 7 poar, caleium chloride alone was given in
fifteen grain doses every two hours whilst awake, and a generous
supplyv of milk. He remained in hospital, and for his sithsequent
history [ am indebted to Major D, 1% Green, nas., Civil Surgeon.

On admission, 24th August.—Pulse 65, wealk ; Respiration and
temperature normal.  Evening— Pulse better, stronger, respiration
normal, temperature 99 19,

Aungust 25th.—Pulse stronger, having nearly regained a normal
force, Respiration and temperature normal. Passed a good
aight., Wound left undressed, the finger tip being warm and sen-
sitive., No further hemorrhage from the finger, nor from ATIY
mucous surfaces, The urine contained no blood nor albumen.

The bowels acted, and the dejecta were normal.  Caleium

- chloride was contimaed as before, and he had a gencrous supply of

milk,

August 26th.—The wound was dressed. On removing the
plugging, some ooging re-commenced, but soon ceased when re-
bandaged. No constitutional symptoms of any sort.  Treatment
as before.

August 27th.—Left the hospital at his own request.  On the
following day some slight cozing from the wound recurred, but
suon stopped, [ have seen him since on several occasions and he
has had no further ill consequences,

a

The toxic effects were typically viperine.  He never showed the
least constitutional disturbance, and no nervous manifestations.
His compasdon ‘r'cpul'tl.:d to me that he shivered immediately after
his accident, but this I feel little doubt was nothing more than an
emotional manifestation, for it was transient, and part ofa it of
sobbing which his first alarm evoked, and there was no repetition of

‘a similar nature. The blood was evidently profoundly altered in

quality for that which was shed upon my verandah steps showed
no trace of coagulation an hour or so afterwards.

-
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The drugs administered internally appear to have had the desired
eficet of restoring  coagulability, for no further hmmorrhage
ocenrred, though there was some tendency to & recarrence after

tlheir snspension.

On another oceasion in Shillong, 1 met & cooly who had been
bitten by one,  There was a slight wound on his ankle from swhich
blood was oozing, and the surrounding parts were slightly swelled,

Hi: had ]pl;“-._qi a sinele cord rather tightly above the wonnd, refused

my proffered surgical attention, and showed no  apprehension,

telline me the snake was o hormless one (Le, not deadly), A few

LiR L

1 1

days later I saw him and he said he had suliered very little in
consequence. The wound was healed and he told me he had
applied ginger to it after infliction. The Revd. C, Leigh (The
Field, 1st January 1910) savs: ““ A case has been reported to me
of an old woman who died in consequence of being bitten by
viper of this specics. But this can harldy be taken as a test ; for
what proved fatal to a weak and aged woman might hawve

comparatively slight effect in the case of a strong healthy man.”

THE GREEN PIT VIPEIL t_F,.-lI’_"Ii!'_'_H'f.‘-C'{}Fn'.I.IH."I.'EE".?}_

Tue ToxiNs 0F GRAMINEUS VENOM.
This venom has not been investigated expersmentally.
GRAMINEUS TONAEMIA,
Ilustrative Case.

The Revd. J. H. Lord has sent me the following particulars of a
s ]

Dual-Bite, Severe local effects.  Recovery.

A cooly at Sai in the Konkan, when cutting brushwood, was
bitten in two places on the left side of the head. Hg kijled and
brought the snake with him. Aboug half an hour after the injury,
the left side of the head was very swollen, so much so indeed that
the eve on that side was almost closed.  He complained of pain, of
feeling that the ground came up very close to his eyes. Both

wounds were incised and permanganate rubbed in. From one
incision serum escaped, and from the other blood. Afnmonia,

o
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chloric ether and brandy were given internally,  On the following
diy his head was much more swollen, and both eyes closed.  The
local symptoms, which it will be seen were very scvere, gradually
subsided day by day, the pain included. He suffered no Turther

ill-effects.
THE ANAMALLY VIPER (LACHESIS ANAMALLENSIS),

Fiue Toxixs oF ANAMALLENSIS VENOM.

Toxins operating on nerve cells-
A depressor paralysing the vasomotor centre.  (Rogers)

N4

() A depressor to DErve cells generally,  (Rogers).

{2} As=ents afiecting the constitution of the biood
¢y A fibrin ferment clotting the blood. [(Rogers).

(hy An antifibrin ferment reducing the clotting power of

blood. (Rogers),

(¢) * Hemolysin ' destructive to red blood cells.  (Rogers.)

(3) “ Hemorrhmgin "' destructive to the lining membrane of

arterioles.  (Rogers).
ANALYSIS OF AMAMALLExSIS ToOXINS.

[dentical with that of Daboia. The clotting ferment is less
potent than that of Daboiw, but the hemorrhagin is more powerful,
henece hemorrhages are likely to be more profuse.  Rogers is the

« only investizator who has experimented with this venom.
: ANAMALLENSIS [TOXEMIA.

There is no well reported case.

Jerdon (Journal, Asiatic Society of Bengal, Vol. H}{FI. p. 525),
has known several cases of bite, but none proved fatal.
Mr. Hendweson has informed me by letter how he was once bitten
by one in the finger. The snake was half grown. He sucked the
wound, and cauterised it at once, and ' suffered very little dis-
comfort.” For some time afterwards he experienced a sense of
weight in this arm when it was held down. Ferguson (Journal,
Bombay Nat. Hist. Soc., Vol. X, p. 9) relates how Baron Von
Rosenberg was bitten, and walked 10 miles before pain asserted
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tiself. He then found the mgmber so swollen he had to cut the
boot off. ~ After a night of pain and fever, a cuplul of blood and
matter came away, and it was several davs before he conld wear
anything but a siipper. A year later the place swelled up again,
became painful, and discharged matter.  Ferguson also mentions
having met a hillman with a withered right arm which he (the
native) attributed to a bite from this reptile,
Unceriainty of the effects of Snake-bite,

Lhe effects of snake-bite are most uncertain, as will be seen fram
a few examples, quoted below.

Snake Hterature is simply full of parallel examples. The evi-
dence is so conflicting that those who study the question sooner or
later abandon the attempt to make inductions from snake-bite
records.  They are obviously too illusory. The only satisfactory
knowledge we have acquired, and are likely still further to acquire,
15 derived from direct experiment in animals where a known dose
of venom is injected by the agency of a hvpodermic syringe.  The
evidence from such experiments carefully conducted is incomn-
trovertible, .

There is one consolation to be derived [rom rvecords such as those
I give, miz., one need never lose hope in a case of snake-bite, or
even snake-poisoning.  Many serious cases undoubtedly recover
without any treatment,

ILLUSTRATIVE CASES.

t1]  Elliot! records the following : (1) Ellot! again  records =

U1 mysell saw a large powerful * Eight davs later the same animal
Daboia (3 feet 8 inches long) strike  was fairly struck by a vicious Daboia
fairly at a dog, hold i, shake it, and (3 feet 4 inches long), the bite being
only let go, when the dog had fled almost instantaneous in it shorl-
velping several vards, dragging the ness, and this time the victim dhieel

snake along the ground. The part in less than three hours.

- "

bitten was soft and fleshy, the bite el 4
wWas apparently a  fair one, the
glands of the snake, when dissected,
though emptier than usual, both
proved to contain polson.  From one

gland alone 1 obtained more poison

! Trans,, South Ind. Branch Brif, Med. Assen., 1895, pages 7 and 36,
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than another [RRATT eyt
through a leaf in a vigorous bite;
add to all this, that there was o
well marked  subculaneous extra
vasation aroutd the bite, and the
CHASE SCEME I rlect, -|.'|I.||',I:_{|| it Dwe-
vame rather i, did not die.”

Burgeon-Major Browning, LM.S., records the following :

(2) ** A healthy colbra bat dor 1 2y " Another bite from the same
two plices with no result,” cobra on the same animal resulted

in cheath.

{3) WNicholson records o snake 3 FThevball mentions a soake
catcher who was bitten by a hama, charmer, who was bitten by a Tiam:i-
doyad " in perfect condition ™ amd  drvad, who died ina few minutes,

about 10 feet long.  He suffered no

ill consequences,

{4) HRussell records  the follow
ing -—
*1 was told at Vizagapatam of

an old invalidl who happened to be
present at an exhibijjon of snales,
and observing, other feats,

the snakeman thrust a large Cobra

- £
Al TR R

de Capello into his bosom, he assert
ed he could himself do the same,
swearing at the same time that no
snalke i lis
country, nor would the most venom-
ous do any mischicf to an Irishman.
It was in wvain that the spectators
remonstrated and warned him ; for
resolutely putting the animal be-

Lweesn

could hive an hour

his shirt and
ignorant of

his skin, but
acquired art of
handling it, he was bitten severcly
in the breast, The CONSEQUEnce
was excruciaking pain, some alarm-
ing symptoms of poison, and a Idcal
nleer, which was & month in healing. ™

the

(4} SFayrer records the death of

a man in halfi an hour from cobra

poisoning, and another case where a

woman died two lhours after being

bitten by a cobra

I Trans,, South Ind. Branch Br
2 Ind. Snakes, p. 148,

3 Cat. Rept. Brit, Burma, p, 61,
# [nd. Serpents, p. 88,

% Thanatoph, pp, 42 and 43,

L. Med. Assen., 1895, page 7.



rer records the follow.

i g e—

Py &;ﬁﬁfﬁ.ﬁ%;t{ﬂimhuﬁ long, was
bitten by a kuit, 48 inches long
_ vgﬁ;liout ill-etlvce.

I' 2Another krait, about 20 inches
: Jdong, was bitten by a kreait, 42 inches
Tong, with asimilar vesull.

(6) 4Fayrer also records that a
large cobira was bitten in the body
by a Taboia and showed ne ill-
effect.

CLHE TOISONOUS SNAKES 01 INDIA.

(5) “Fayrer mentions a small krait
Bitten near the tail by a large one
af 1 pang; it was dead the next
MOrning.

(6) SFayrer again reports a full
grown  cobra being  bitten in the
body by a Daboia. It died two
days later,

1 Thenatoph Ser, 23 Expt, 3,
* Loc. cit. Ser. 24 Expt. 14.
3 Loe, cit. Ser. 21 Expt. 17.
2 Loe, cit, Ser. 8 Expt, 28

5 Lac. cit. Ser. & Expt. 29,
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Treatment of Snake Poisoning.

In Clifiord Allbutt's last edition of medicine the artcle on snake

poisons may be assumed to be the standard one, written as it is by

two such distinguished workers in ophitoxicology as Martin and
Lamb, It is disappointing to sec that these two authoritics
confine their remarks on the teeatment of snake-bite other than by
anptivenene to o few Tines, and that they state that beyond antive-
nene nothing can be done in cases of snake poisoning but keeping
tl yati (i 1d ph igature, excising the
wounded parts, and introducing strong permanganate of potashin

¢ are other means than thos nticned

PECt ol resuit
> adopted in combating the effects of snake

poison may be considercd under three headings. (1) Prevendive,
which aims at preventing the absorption of any venom that may
have been discharged into the wounds, or reducing the dose
absorbed. (2} Anfidotal, which aims at introducing into the blood
an agent that will nentralise and render inert any venom that has
been absorbed. (3pSymplomatic, which aims at undoing the evil

effects wrought by the absorption of venom into the system,
(1) PREVENTIVE TREATMENT.

Under this heading include afl those measures undertaken with
the object of preventing the absorption of the venom injected into -
the fang punctures, or at any rate reducing the dese of the venom
absorbed to a minimum. These measures may be (A) Medicinal
and (B) Mechanical.

(A) Medicinal —Various agents are known to neutralise snake
venom when mixed with it in a vessel, a chemical decomposition
arising which-robs the venom of its peisonous qualities. Such are
permanganate of potash, chloride of gold, silver nitrate, the chloride
and i:].‘pm'liln:l'irl-:' of lime, etc.  When Fayrer (in 1869) first dis-
covered that permanganate of potash possessed this property, there
was theoretically every reason to suppose that it would prove
antidotal when introduced within the tissues holding the snake
verrom, bat irxperimt:nt proved otherwise. What is true of
‘permang'anatu 15 probably equally true of the other bodies

QI
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enumerated.  Snake venom when onee introduced into living
tissues is locked up in them so tenaciously that it can only with
great difficulty, and then only imperfectly, be brought into chemical

relationship with nentralising agents of this class.

Colonel Bannerman has convineingly shown from a large series
of experiments on living animals that permanganate is for all
practical purposes of little, 1f any, avail. In these experiments
some of which | witnessed, the tissues were cut into after the injec
tion of venom by a hypodermic svringe specially fitted on to th
fang of & Russell's viper, thoroughly opened up and permanganate
was then (within a second or two) rubbed into the incised wounds,
The circumstances were obviously far more favourable than could
possibly ever obtain in a bitten subject in medical practice, vet
the salt rarely reprieved the death sentence.

(B} Mechanical —The measures which have been suggested and
practised with a view to mechanically preventing the venom being
absorbed into the general circulation are (a) Ligature, (b) Excision,
and (¢} dmputaiion.

L]
In a paper read by me at the Bombay Medical Congress in 1908
1 attempted to show the dubitable value of all these measures, my
opinion being based on the experiments of Fayrer, and reported in
his Thanatophidia of India. [ repeat these considerations here,

LIGATURE,

[ think I am fairly, if not completely, accurate when | say that
in every text book treating of the subject of snake poisoning liga-
ture is recommended as one of the most essential practices to be
adopted.  This being su, it appears to me that the lessons to be
learnt from the magnificent experimental work carried out by the
late Sir Joseph Favrer have gone completely ll;m'mti::m;‘l_ T will
iuote some of the experiments conducted by that ;urlhu:}rit_}r, and
then ask vou if ligature as usually practised is entitled to rank as
the valuable measure which has unanimously been conceded to it

In (-_\;pe;-j ment 4 of the 15th series, a ligatare well soaped Lo make

the knot run cosy was tied * with the greatest amount of tension
= -

that a man's liand could exert ' round & fowl’s thigh before a bite
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was inflicted by a cobra below the ligature.  This however did not
prevent the :',L15:11'|:li:]1i of the poison,  Symploms :l]r|u'.¢r'-.'r| in 23
minutes and the fowl died in 43 minutes from typical cobra

poisoning,

In experiment 2 of sertes 15 a dog's forearm was bitten by
cobra. Within 5 seconds a ‘-“r.-_|fl--& ligature was ' tightened as
firmly as a man’s strength could draw it,”" and immediately strong
carbolic acid was rubbed into the wound and then a red-hot iren
applied. The dog died in 11 minutes (not 21 as stated by Fayrer.)

In experiment I4 of serics 18 a dog's {orearm was bitten by
o gobra. A ligature ' was tied as tightly as it could be drawn
within 2 seconds of the bite;, Carbolic acid was applied locally

and 10 drops of carbolic acid in an ounce of water given internally.

Death took place in 51 minites,

[n experiment 13 of series 16 a dog's [orearm was bitten by a
vobra. A ligature was immediately applicd * as tightly as two
persons could pull it.” and the parts disorganised with the actual
cautery. Yet the dpg died in 35 minutes.

It must be noted here that in five other experiments on dogs in
which no treatment was carried out at all, the average duration of
life wfter the bite of*a cobra was less than 36 minutes, so that the
ligature in three cases quoted above could not even be claimed to
have postponed the fatal issue which took place in 11, 51 and 35
minutes respectively, or an average of 32 minutes.

Now it must be borne in mind that in these experiments the
assistants were ready and evervthing was to hand in anticipation
of the coming events. The utmost expedition, thercfare, was
enforced, and yet the procedure proved a signal failure. It is
manifestly ir‘:l]Trl'JE'-Sihlt' for any surgeon to apply a ligature in
practice with anything approgehing the despateh which charac-
terised Favrer's efforts.  Further, il the circulation cannot be
controlled by a ligature on a dog’s leg, where the muscular tissues
are comparatively moderate, and we are told in one case that the
united strength of two men was insufficient to accomplish this, how
vastly mere difficult will its arrest be in the much larger muscular
development of the human arm or leg ¢
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Fayrer himsell says: It is almost physically impossible with
the power of one pair of hands to so tighten @ cord round a dog’s
leg as thoronghly to strangulate the limb." Wall (A, ].) teo says :
*an ordinary cord or string, or bandage, is nearly useless compared
with the India-rubber band. [ have known fatal absorption take
place when a string has been applied so tightly as actually {0 cut
the ilesl, and apparvently strangulate the limb completely, cansing

ute suffering, evidently from the cord not accommodating itsclf

accurately to the form of the member, and thus leaving a smaii

channe! for the cireulation.”  Wall thus indicptes the faultiness
which, if there is any virtue in ligature at all, lay in Fayrer's
technique, My temarks upon ligatur sare only inteaded to

apply to the application of 4 cord or inelastic band which, 3
my limited experience goes, is the method usually adopted in
attempting to arrest the circulation in cases of snake-poisoning,
In all the cases I have seen treated, or questioned bitten subjects
upon, this form of ligature had been used,  Mine may be 2 unique
experience, still it is a fact, and as long as our text books continue
to advocate ligature without specifyving \'-Jm.l is intended by this
term, and refrain to warn the operator of what is known {o have
proved useless in this procedure so long will futile ligature be

practised,
.

Now Wall (A. J.) who tested the use of Esmarch’s bandage with
very marked results, says: * The India-rubber band is nearly pain-
less, and properly applied is an absolute safeguard against further
absorption.” As far as 1 can ascertain the elastic band was but
twice applied by Wall, once in the human subject, and once experi-
mentally in a dog, and in both cases recovery was mmj:.rlctc‘ I dao
not think these two cases sufficient test of the method, and T am
inclined to think therefore that Wall was too sanguine inhis opinion,

My reasons for doubting the value of ligature, as applied even
on the lines advocated by Wall, gre based upor cxﬁcri'mf:nts by
Fayrer with regard to excision and amputation.

Excisiox.

In experiment 14 of series 13, a fowl was bitten in the thigh by
a cobra. The part was immediately excised but the bird died in

21 minutes,
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In cxperiment 11 of series 16, a fowl was bitten in the thigh
by a cobra. The part was ™ immediately " excised (within 2
seconds), A ligature applied before the bite was rvelaxed just

fore excision. Death took place n G4 minmutes,

In :'.\'E'H'I'il':. nt 3 of serics 16, o dog was bitten by a cobra in &

fold uI' sl he oroin,  The weund was entirely excised * at
onge,’ leath took pliee in G0 nunutes,

Iy ot 1% of sories 15, o doe was bitten by o cabi LI A

1 kin in thesroin.  The part was “ immediately = ex e

CAAT i1 I ¥ e fronrs :L'I'I.II. .II-.:"

[t is obzerved that in 7 i ; | 1bra-bitten

fowils all bittenin the thigh, the nvéca fian bl was rather

It A 116G seconcds), so 0 it s o that excision

ed under very —s0 e xceptional
indeed that they could never be repeated in general practice
nerely prolonged life, did not save With reference to the ex
perinients on dogs too 1t must be remarked that thaskin of the
groin was held up with foreeps, so that the mjury sustained conld
only have implicated the skin, and that too such a proceeding
offered every facility for complete removal of the poisoned tissues,
vet, in spite of this,death was not averted.
AMPUTATION.

In experiment 6 of series 16 a cat was bitten m the tail by a
cobra. Amputation was performed in 20 seconds, but sufficient
poison had been absorbed in this briel interval to give rise to
profound toxamia, the breathing became hurried, and the dejecta
Sanguneous,

In another experiment of Fayrer's a dog was bitten in the tail by
a full-sized cobra, but in spite of the tail being amputated within a
few seconds, the dog died. In a third case reported by Russell
(Indian Srrpuntﬁ, p. 73), a cobPa was made to bite a dog twice (to
expend some of its venom ?) after which it was made to bite a
pigeon in the thigh. The limb was amputated one minute later.
but the bird died.

From these experiments one thing is certain. In the case of
small anlmah at any rate, a lethal dose can be absorbed into the
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svstem in a few seconds,  Whether this rate of absorption is main-
teined ean only be a matter of conjecture, but one cannot find «
reason to see why the initial absorption should be less rapid than
that which follows,  If as seems probable the same rate of absorp-
tion is sustained then the outlook for bitten subjects, who have
had a large supralethal dose injected into the wounds, scems
hopeless after the lapse of a few minutes, As we cannot speak
positively on this point, such measures as excision and amputation
seem justifinble in the human subject on the chance that a supri-

lethal dose mayv thereby be converted into a sublethal one.,

(2} ANTIDOTAL TREATMENT.

There is only one remedial agent in snake polsoning that can
claim attention as an antidote, Wiz, antivenene. This as preparedd
m India is only curative against the toxemia of the cobra and
Russell's viper,

It 1s an antitoxin derived from the blood of horses that have
been subjected to progressively increasing doses of these two
poisons. These animals in time acquire a®tolerance for these
poisons eonsiderably in excess of the normal lethal dose for horses.
It 3s possible, of course, to prepare antitoxins that would be opera-
tive against the poisons of any snake, but in India a difficulty
arises in collecting sufficient venom from other species to confer

upon horses the degree of immunity required.

Calmette, who (synchronously with Fraser) discovered the anti-
dotal properties of blood serum withdrawn from an immunised
animal, claims {Venoms, Venomous Animals, ete., published in
1908) that his antivenene prepared mainly from cobra venom is
curative against the poisons of many species of snakes. This claim
is refuted, however, (1) by Lamb, and others of high repute by
direct experiment on animals, (2) it is in direct opposition to the
laws that govern the action of antifoxic sera (see *footnote), and

*Behring and Warnicke established the Jaw that the serum of an animal
artificially protected against any particular poison is capable of transmitting the
immunity so derived to another animal by the introduction of the first animal’s
serum into the second animal's blood, Antitoxine of all kinds are specific in
their action, that is, are antidotal only against the particular . poison which
wis used in their production., Lamb by direct experiment demonstrated that
antivenene in no way differed from other antitoxins in this respect, howewer
close the affinities between the poisons of two difierent apecies of snake appeared .
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{3) it is not upheld from the records ziven by Calmette in support
of his claim. many of which 1 have attempted to show are open to
every doubt fram a variety of causes (Indian Medical Gazelle,

August 1908,

Antivenene must be injected into the tissues or blood of the
bitten subject, preferably into the Dblood stream. Its success
depends upon (1) the freshness of the preparation employed ;
(2) the time that has elapsed since the casualty 5 (3) the method
adopied @ and (4) the dose employed.  The Kasauli preparation
is claimed to retain its virtues for one year, losing in this interval
from 5 to 10 per cent, of its power. Lt 11!'¢;1‘a.|.|:-|_1.' still further
attenuates. but retains w fair degree of virtue for much longer
than a year. The shorter the interval between the bite and the
injection of the antidote, the more favourable the chances of
recovery. The results obtained from direct injection inta a vein
are more rapid and more pronounced than those derived from
injection into the tissues, and this treatment may be the means
of saving life even after a considerable degree of paralysis has
become manifest. ¢ The intravenous method should obviously
be left to the Surzeon alone. The dose recommended by lLamb
for intravenous injection in 1904 was at least 350 cubic centimetres.
Lamb and Martin jmore recently fixed the initial dose at 100 c.c.
for the polyvalent serum now prepared at Kasauli, which I was
informed by Colonel (now Sir David) Semple has the same antitoxic
value against cobra venom, volume for volume, that the older
antivenene possessed. A second or third dose may be injected
if the symptoms are not subdued. It is to be noted that children
and small persons required a larger dose than adults.

(3) SYMPTOMATIC TREATMENT. g

The third line of treatment aims at combating the cffects
\-.-mu;:;ht bpsnake venom after absorption into the system. Scores
of reputed remedies of animal, vegetable, and mineral origin have
received the attention of various experimentalists in this feld.
Many have been suggested by a knowledge of the action of agents
used in Western medicine, many others owing to reputed virtues
ascribed to them by the natives of the East. None of these how-
ever when submitted to a thorough test in the lower animals have
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been found capable of averting death where a lethal dose has beern
injected. In considering this method of treatment, attention muss
iirst be directed to the nature of the effects of snake venom on the
system as already outlined in Part I1.  ‘These are in the main two-
fold. In the one case, that of colubrine poisoning, the danger is
from paralvsis of the respivatory centre in the brain, in the other,
that of viperine poisoning, the chief dunger lies in cardiae wealoicss

and tendenecy to hemorrhages.  The question naturally arises can

we undo the effects produced in either case 2 Tn the first case the

answer is probably “ No." In the second emphatically * Yes."
[t was thought at one time that the depressing intluences of colu-
brine poisons on the respiratory centre might be overcome by the

exhibition of drugs that stimulated that centre, such as ammonia,
strychnia, or alechol, but all hive been proved useless,

AMIMONTA,

Jussieu appears to have been the first to recommend this drug
as an antidote. Later,in 1777, Monsicur Sage wrote a pamphlet
in its praise, but when put to the test by Fontana in Europe
it was condemned by him as useless, if no# positively hurtful.
Later on towards the close of the last century, Dr. Halford of
Melbourne revived an interest in the drug, and firmly believed in
its efficacy against Australian snake poisons. « It was put to the
test by Fayrer and Vincent Richards in the lower animals, being
given internally, and by injection into the tissues and veins, but no
benefit resulted. Tt was tried in the human subject in cobra poison-
ing by Dr. Hilson in the case of his quoted by me on page 81, and
by Assistant Surgeon Jadal Kristo Sen in a case of krait poison-
ing quoted by me on page 9, and has been given in many
other clses. When recovery took place this was wrongfully
ascribed to the virtues of ammonia.

STRYCHNIA. Lo
This powerful nervous stimulant was again vaunted as a specific
some 18 to 20 years ago, in spite of experiments conducted by
Fayrer in the seventies which served td show that it was worse
than useless, being positively harmful. In three experiments
death appeared to be actually duetothe * remedy " before the

poison against which it was used could claim its victim
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Cunningham and Elliot both independently arrived at the same
conclusion in the early nineties of last century. Elliot in two
valuable papers read before the Madras Medical Assoviation in
1394 and 1895 convincingly showed by experiment on animals,

and by administration in snake-poisoncd subjects that it is nseless.

He savs: ' 1 con confidently state that, from berinming to end,
I never sow one atom of benefit derived  from the administration
of « chpine.”  He went still further, and described its acfion

ous ™ in ophitoxiemia, and later published o pamphlet

ALCOHOL,

Scarcely anv case of ophitoxenia e5capes & Sencrous cdlose of
this druz, thoueh it certainly does no good, olten on the contary
positive harm. Favrer tried it in the form ol hrandy in dogs,
but no success attended its use. That it is actually hirmiul
nobody understanding its effects on the system can deny,  Vincent

Richards says very sagely : * Over-stimulation in & case of snake-
poisoning can only expedite the absorption of the poison, which it
should be our aim %o prevent being taken wp into the general
circulation.’”” He speaks again even more emphatically in the
following words : ** In my opinion every person who resorts to it
should be punishabbe for malpractice.” The dangers of alcohol in
these cases are—(1) though at first it may stimulate the heart
where there is a tendency to syncope, this effect is evanescent, and
then replaced by a depression which may still further cripple its
flagging efforts ; (2} by dilating the blood vessels, and temporarily
increasing the vigour of the heart, it operates in two ways—
favourable to the production or aggravation of any blced.ing ten-
dencies, and by stimulation the blood current augments the
rapidity of absorption of venom from the seat of injury; (3)
alcohol indyces a marked general fall in the opsonic index (i.e.,
one's eapability for resisting Yisease). This action would prove
most detrimental in cases like fasciatus and Echis poisoning,
where the bitten subjects often live many days.

It is obvious from the above considerations that drugsthat stimu-
late the gentres in the brain are useless, if not actually baneful.
All the three dealt with abowve, which are those perhaps most
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frequently given, are probably hiemiul and the most harmful of

the three is 11!1L]1|1!hl:':’||_‘|{ aleolinl

All these remedics would be suitable in stimulating o weakened
heart, not the result of ophitoxiemia, such as one sces {rom emao-
tional causes in non-venomous snake, and other animal Dbites,
Where one cannot positively exclude the possibility of the injuries
having been inflicted by & poisonous species these remedies should
certainly be withheld, 1t is better to do nothing than damage a

patient's chances of life by meddlesome medication,

In considering the second question ** can we influence the effects
produced in the blood by snake poison "' the answeris cmphatically
“ Nes”  There are at least three drugs known to us now that act
upon the blood vessels and the blood too, in the very direction
i't't]11il'1‘c.]. These stand out above all others, and should prove of
the greatest use in reducing or actually controlling haemorrhages.
These are calcium, adrenalin and pituitrin,

CaLCIUM.
L]

In discussing the effects of snake poison in Pact 11, p. 100,
reference was made to the reduction of the clotting power induced.
Now calcium not only increases the coagulgbility of the blood
in any subject, but will, if given in suitable quantities, actually
restore clotting power lost under the influcnce of such acids as
phosphoric and citric, .which act (like snake venom ?) by
decaleifying the blood. Further it probably restores calcium to
the vessel walls, and renders them less permeable. We may
assume, until disproved by experiment, that calcium will operate
similarly on blood and blood vessels decalcified by snake venom,
By experiments on tadpoles Professor Ivor Bang of the Royal
Veterinary School, Copenhagen, and Ernest Overton have demon-
strated that calcium actually abatgs the toxicity.of ¢Bbra venom.
solutions of the Chloride in water (1 in 200) required 100 times as
much venom to produce the same effects.  Lime water was found
to be still stronger than the Chloride, but magnesium and soda-
water were found to be weaker in action.  In a few reported cases
in the human subjeet, it has been used with dubious benefit, but
I venture to 1hjnk that its full virtues have never yet been put to
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the test. It has always, as far as | am aware, been given internally,
and it has been pointed out through experiment in human beings
that calcium so taken has little or no efiect on the coagulability
of the blood, being only slightly, and very slowly abzorbed in the
stomach.  On the other hand, if it is injected under the skin the
effect on the clotting power is very remarkable, and very rapid.
Further, in the cases known to me where it has been employed, the
dose of the chloride has been about 10 or 15 grims, Leonard
Williams says that it may be given in one drachm doses three
times daily without fear of ill-effects,  These considerations may
very materially enhance our opinion of the value of the drug if
pushed in viperine toxaemie,
ADRENALIN [HEMISINE G EPININE).

This, the active principle of a gland situated near the kidney, has
been shown to have a very potent action in reducing or .-'.f‘1.1'|-'|.”_‘|'
arresting hemorrhages, and has been cmploved in a few cases of
viper poisoning. It very powerfully constricts the small blood
vessels, which we have seen are structurally damaged by sna ke
venom, so allowing §ransudation of their contents. This constrict-
ing influence by rendering the walls denser should overcome, to
some extent, the damage wrought by the venom, Hitherto it has
not controlled the l}h'rl.'liﬂg in all cases in which it has been used,
but like calcinm, it may be that it has not been sufficiently pushed.
15 effects are rather cvanescent, but even so & haemorrhage from a
leaking vessel may be sealed in a few minutes, espeaially in con-
junction with the action of calcium just referred to. More
important still in cases of ophitoxmmia is its action upon the
heart. It reinforces that organ in two wavs: it exerts
a dircet stimulating effect on the heart muscle, ands further
stimulates it indirectly by increasing blood pressure. It
will be seen from these remarks that it is the ideal remedial agent
in cases of *viperine poisoning, acting in almost cvery particul-‘lr
in ;Lll.iilllﬂgﬂniﬁlit' manner. In colubrine poisonings where the
heart is weakened, notably in the banded krait (fasciatus) and
hamadryad, it is for the same reasons an ideal remedy. *

PrrurTrin (PriviTARY EXTRACT, ETC.)

Another and even more potent remedy than the last is pituitrin,

the active principle of a small gland at the base of the brain. It
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acts like adrenalin by constricting the blood vessels, but is much
more powerful, and its effects longer sustained. It hos a similar
but more forcible action on the heart, and is an ideal stimulant in
snake poisoning and its accompanying haemorrhages. 1 am not
aware of its trial in practice, but it seems to me to oficr zreat

possibilities, especially in conjunction with calcinm chloride,

In bemng confronted with o repitted caseé of snake-bite, evern if &
[oisonous sna ke 1= produced, one's first dutv is to ascertain whether
the case is one of snake-bile. or anake poiscring.  One's decisio
should, I think, e based ity wpon the local <iens as glready

discussed in Parr 11

L have now secn twelws ses of  reputed snake-bite in thi
country, one of whicli was without doubt snake noisoning, the vipe
being T'J"ri]'u',--;‘__ I have alws: Vs been sulded by external sieps,

have in consequence never administered antivenene, snd only ance
permanganate of potash, and evy ase recovered, Had I been
an enthusiast for the ammonia, permanganate, or any other form of
treatment; 2 serzes of cases such as these would have ;l_p]n-'.u'ud VY
convincing testimony of the efficacy of such %o many people.

(4) LOCAL TREATMENT,

A wide excision ofthe bitten part is perhaps the best practice
and the application of permanganate of potash crystals.  One must
do something in cases where life is seriously jeopardised, and dis-
appointing as these measures have proved by experiment, there is
always the possibility of reducing 2 supralethal dose to a sublethal
one. Al wounds require special attention to render them aseptic,
as already shown under Daboia (page 143).

(5) SPECIAL TREATMENT IN THE CASES OF THE

COMMONER SNAKES,

TREATMENT OF U.)Flli:-\ I’Olauxtx{, o

The intravenous injection of 100 ¢ .. of ‘mtncncnn as speedily as
possible after paralytic symptoms have become manifest is
Iﬁlperative If the symptoms after fifteen minutes exhibit a

crescendo "' rather than a * diminuendo ” tendency, this
should be repeated, and, if necessary, a third or fourth jnjection
given.




THE POISONOUS SNAKES OFF INDIAL 141

It is Fnowen to be a specifie to this form of toxmemia, and hence
shonld be pushed as long as the symptoms continue to increase, 1
the patient is seen in the last stages of toxemia, and the breathimg
stops, artificial respication should be emploved, and continued for
hours,  Experinments conducted by the Indian Snake Poison Con
mission in 1873 showed that animals could be kept alive many
hours 2fter breathing had ceased, and in one case o dog’s death
was postponed by this means for thirtyv-seven hours and fifty
mircates,  Solong as the civculation can be kept going, any antive-
neae fnjected may, probably will, fulfil its purpose.

Owing to antivenene, and the wonderful effeet of artifivaal respi-
ration in this toxmemin, we are better able to control and success-
fully treat the effects of a supralethal dose of cobra poison than
that of any other of our fatal Indian snakes,

Cases:have been reported, it is true; where antivenene Tailed to
avert death., One explanation s probably that the dese of the
mtidote was not sufficient. Another, that it had nor retained its
virtue. A third that suggests itsell is that the cage may have been
complic: ited with syncope {though this is unnsuvall, and suitable

measures to combat this were neglected,

It would be quite possible for 4 man after the toxic efects of
cobra venom had been completely nullified by antivencne, to die
irom an attendant Syncope due to fright, ete., if this condition were
left unnoticed and untreated, death in such a case wonld almost
certainly be wrongly attributed fo cobra peisoning, and diseredit
thrown upon an active antivenene that had faithfully fulfilled its
mission. Treat syncope as detailed (p. 146), and the wounds as
under Daboia (p. 143).

TREATMEXT oF Hamaprvap PorsoxiNG.

Nosuitable antivenenc® is available for this poisoning, and as we
have seen, it is as potent as cobra venom, and that a much larger
dose is likely to b:._ discharged by so large a snake, the prospects of
recovery are not good. Attention to the general state as laid down
under syncope (p. 146) offers the best hopes of benefiting the
patient, A free excision of the wounds and treatment with per-
manganate may reduce the dose injected to something sublethal.
Later, treat wounds as shown under Daboia (p. 143).

*Lamnb tested the efficacy of antivenene against this poison. and found it useless.
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TREATMERT OF Common Kuarr (Carvrers) PosoxiNg,

In no case of ophitoxiemia brought about by Indian snakes are
we so powerless to ward off the inevitable consequence of a lethal
dose as we are in krait poisoning ;. we have no suitable antivencne®
at our command for one thing, and hence artificial respiration is
futile.  There s little doubt this latter measure would post pone
death, but it wonld not avertit.  As in cobra poison the paralysis
of the vasomotor centre is nullified for & time by toxins tha
inerease the vigour of the heart’s action, one operating on the
heart muscle itself, another {or the same) acting indirec tly hy
constricting the arterioles.  Sooner or later, however, the vaso-
motor centre becomes paralvsed, and artificial respivation would
be no longer of any avail,

Being a colubrine snake the respiratory centre is destined to
become " parvalysed, if the dose is lethal, and no human aid vt
revealed can prevent this.

One cannot stand idly by, however, and watch the progress of
events. We cannot know that a lethal dose has been absorbed,
however grave the svmptoms may be, and, ['.':.l-lm-n as the case may
appear, we must act for the best hoping that the dose is sublethal.
It may even be possible to convert a lethal into a sublethal dose in
some  cases by prompt attention to the wounds. Extensive
excision and treatment with permanganate is therefore more than
justifiable.  Treat wounds later as under Daboia (p. 143). The
heart for the reasons given above, though not overcome by the
poison, may suffer through the effects of fright and pain, and one
should be on the look out for syncope, and treat it as stated under
that heading (p. 146).

Wherg abdominal pain is complained of, on the assumption that
it may be the result of internal hiemorrhage, calcium and adrenaling
or pituitrin should be tried, as already advocated in viperine
toxaemia (pages 138 and 1.39). Py

TREATMENT 0OF Baxpen Krar (Fasciarus) Porsoxing.

As previously shown  the potency of this venom is greatly
i.nfuriur to that of the cobra, and its nearer relative cepralens, so
that the outlook for & poisonced subject is correspondingly more
favourable if not actually good,

*Lamb has tested antivenene (the prodact of pure cobm venom against thi=
wilsomin aml foumed it inert,
I
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We have seen there are two distinet types of toxemie produced
by this snake.  Being a colubrine species paralyvsis of the respira-
tory centre is to be feared, and 1'.'.|']_'-.' death will be attributable to
this action, to undo which nothing short of a specific antivenene®
will avail, As there is no suitable antivenene prepared, the case
should be treated on general principles in the hope that the
respiratory  centre will escape complete paralvsis.  The toxic
elements in cobri and cerifens venom that stimulate the heart arve
absent in this venom, so that svncope is likely to oceur (see treats

ment of syneape, p. 146).  In the chronic form of poisoning we

aintain the patient’s strength, keep him

warm, and remove depressing influences of every kind, Treat

can do nothing but m

wounds as under Daboia (p. 143).
FrREATMENT orF Dapora Porsoxixe.

[he polyvalent antivencne prepared at Kasauli is a *specihe
acaimst this toxmemia, and if administered as already indicated
under the treatment of cobra poisoning all casesshould recover from
the acutestage.  In this toxemia, however, there is great nervous
depression, which, -\'.'iLh the weakening effects of hemorchages,
if not controlled, produce a great tendency to syncope. This
syneope should receive every attention or death may occur from
this cause in spite of a sufficient dose of an active antivenenc.
Pituitrin, adrenalin, find calcium are to be relied upon to control
the hmmorrhages visible and invisible (see pages 138 and 139).
Extensive excision and the application of permanganate may
reduce a lethal to a sublethal dose and should be practised.

In the subacute or chronte condition it seems dubious whether
the symptoms are directly attributable to the venom, and it is
quite likely that they may be simply the result of infective germs.
At any rate it is imperative that the local wounds should receive
the most careful attention.  After incision and permanganate the
wounds shonld be aseptically dressed. It would be even wiser to
concede the great probability of infective germs being present, and
treat the wounds antiseptically, and when sloughing of the parts
has actually oceurred this is all the more imperative.  The best
treatment probably one can adopt is to inject peroxide of hydrogen

*Lamf tested the efticacy of antivenene as now prepared against this poisoning
atel Tound it nseless. .

.
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two Lo five volumes) mto the wounds l'r..-vl}'_ |',-,H‘r,li.,"|'|'||;.| I;_v [iilm't':-.'-
ing and digesting the dead tissues will help to rapidly clear up the
mhealthy state and promote antisepsis. It should be used with
caual parts of water. A dressing of cyanide gauze should cover up
the wounds, and the member be kept still on a splint.  Bier's cups
afford enciher excellent method of treatment, T fever continues,

a vaceine prepared from the patient’s own flora should be inj

I'h _'\I,'|-|I'|.\,'_|l"'\-:i'|' ot of the '|"-'.'.;-'|I'. should be ki P up with nourish-
ing soups and a cenerous diet withont aleohol,  Shenld tetanus or
any other disease occurattributable to wny spedific m, the anti-
toxin or other suitable serum should be injected e Jayman
will i'i'uh.:ii']\' do best by I rsinte the wounds, wher ]r]';l_ﬁi: able,

for-an hour or more in perchlovide of mercury solution (1 in 2000,
or permanganate solution of a clear bright erimson hue (1in 5,00 iy,
Aiter this the wounds should be dressed with lint, and bandaged,
snd the immersion repeated each day.

TrREATMERT oF Ecuis Poisoxixg,

Here no suitable antivenene® is available, and our efforts must
be directed towards a control of the hiemorrhages.  Bleeding is so
vharacteristic and so profuse in this poisoning that it will be wise
to anticipate it, and exhibit such drugs as calcium, pituitrin, or
adrenalin as soon as possible (see remarks on pages 138 and 139).
Syncope is very likely to be present in some degree, and this too
should be anticipated, and every care taken to prevent or control it
as laid down under that heading (p. 146). Being so small a
snake the amount of venom in jected is likely to be correspondingly
small, and local treatment in the form of excision, and treatment
with permanganate may in many cases reduce a lethal to a sublethal
dose. Subsequently treat the wounds as Jaid down under Daboia
(p. 143). :

TREATMENT OF OTHER VIPERINE POISONINGS. .

Hamorrhages are specially ﬁi{t:-f}' to occur in every form of
viperine poisoning, and they are best anticipated, and treated by
calcium, pituitrin and adrenalin as already advocated (pages 138
and 139).

*Lamb tested the efficacy of antivenene against Eelifs venom :med found it
inoperative.
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Attention must always be directed to any atfendant syncope
(see treatment of syncope, page 146), which is always likely to be
met with in viperine toxaomia.  Treat wounds as under Daboia
{p. |-13]

No antivenene has been prepared against these venoms, and that
prepared from cobra venom has been shown by Lamb to be
inoperative against at least one of these vipers, wviz., Lachests
graiincus.

(6) TREATMENT TO BE ADOPTED BY NON-
PROFESSIONAL PEOPLE,

To recapitulate, in being confronted with a case of supposed
snake-bite the first thing to decide is whether it is & case of snake-
poisoning. In this decision be guided entively by the local condi-
tions, the pain, the swelling, and discharge of bloody serum from
the wounds (p. 103). Usually the pain is so mnstanteneous, severe
stinging and persistent in character that this alone will proclaim
the injection of venom. If moderate and transient, its existence
may be dismissed in the absence of swelling and bleeding.  The
aching pain of .'L]i;‘._.;?t.tu]'l.'. will mask the usual characters of pain due
to poison. Swelling in a poisoned wound comes on in a few
seconds, or minutes, and increases progressively for hours. If
ligature has been applied this symptom may be masked, the whole
limits below the ligature becoming tumefied.  Absence of swelling
is sufficient justification to believe poison has not gained entry.
If the punctures are not sealed up in a few minutes, but continue
to discharge blood or bloody serum there can be no doubt as to the
injection of venom. Any one of these signs points to poisoning.

Next, if a diagnosis of snake-bite is made, and snake-poisoning
negatived, keep the patient under close observation, seek to allay
any apprehension he may fecl, and reassure him as to his fate with
every ::{mﬁdcr.u:::. Take special note of his surface temperature at
frequént infervals, so that aiy impending faintness may be dis-
covered early, and the measures laid down on pages 146 to 149
resorted to. It should however be borne in mind that if
antivenene is used it should only be injected subeutancously
by the layman and nof intravenously. Above all give no alcohol.

If one's decision is one of snake-poisoning, whether dubious or
certain, do not waste time with ligatures, but incise the poisdned

10
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tissues freely and apply permanganate crystals moistened with
witter, remembering that the lorger the amount of surface exposed
to the action of the salt the larger will be the amount of poison
neutralised. Make vour incisions therclore a series of parallel
slices, and cut in the length of the limb to aveid wounding large
blood vessels as far as possible.  Let the wounds bleed freely.  Put
the patient to bed, and keep him warm, and treat any tendency to
fuintness as laid down on pages 146 io 149, Awvcid alcohol.
Dress the wounds aseptically. See Daboia, p. 143, These arc
general rules to be observed by ordinary non-professional people.

The special treatment for cases where a poisonous snake acconi-
panies the bitten subject has been already discussed.

Where it is obvious that a poisonous wound has been inflicted,
but the culprit escaped destruction, it is justifiable, 1 think, to
inject 2I:!‘|.H|1.1:1'11.-111;J as the cobra and daboia are such common
snakes. Inwatching the progress of a case, if paralytic symptoms
begin to appear, the injection of antivencne subcutancously is all
the more justifiable, if not actually imperative. If no paralytic
symptoms come on before six hours, thereis considerable pro-
bability that the culprit was not a colubrine snake.

Bloody discharges in the absence of paralyticsymptoms make it
more and more probable as time elapses that the culprit was o
viperine snake, and after six hours if measures to prevent bleeding
have not been up till then commenced, these should be no longer
deferred, see remarks on calcium (p. 138), adrenalin (p. 139},
pituitrin (p. 139), and antivenene should be injected on the chance
that the snake was a Daboia.

. (3) Syncope and its Treatment.

Reference has been frequently made in the foregoing pages to
the effects of pain, and the emotions upon the heart. Among the
latter we may include the shock sastained by astimiid i'nc[ividual
in merely seeing a snake. A bite from so repulsive an object
will certainly accentuate that shock as will also the sight of blood
and the pain from the wounds it may inflict. Later the knowledge

that many snakes are venomous, and even deadly, leads to a

natural anxiety, which may be intensified to actual ftar of the
possible consequences.
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These depressing influences on the heart are likely to be operative
in anv case of snake-bite, but in cases of snake poisoning, over and
above these non-toxic influences are others directly attributable
to the snake venom. Such are (1) general depression of the
whole nervous system, (2) the depression of the vasomotor centre,
and (3) in viperine poisoning especially, the depressing effects of
hemorrhares. In either case, whether a subject has or has not
been poisoned, syncope is very likely fo be met with, wnd the

|

condition and its treatment demands attention in these pages.

4

Explanation of the svurploms.—The symptoms have already been

sutficiently detailed in '.\--.1.11..-_.«-: to the effects of cobra poisoning

(page 71), but with an .'*{]'-].1':1;;?i:}|1 of the symptoms the ™ ralson
d’etre " for the treatment called for will become f.'l]*\-'lUll‘-?.
.

Shock produces a paralysis of the vasomotor nerves, (nerves
that regulate the calibre of blood vessels, and so control blood
pressure), especially those of the splanchnic system (the visceral
blood vessels in the abdomen). By this paralysis the abdominal
vessels dilate, and #re then capable of accommodating the whole
body content of blood ! All other parts of the body suffer in
consequence, and blood pressure generally 1s reduced, but the
ill-effects of this vicarious an®mia and reduced blood pressure are
first seen on the vital centres in the brain for the heart, and res-
piration. These, being underfed, stnke work. The patient so
stricken is unable to stand, turns giddy and falls. The heart
beats become weak and unduly frequent, and the breathing also
shallow and frequent. The loss of blood in the skin is seen by the
pallor of the face and coldness of the body sur[acc.

Treatment,—We can assist the restoration of blood to these
centres in tht‘ following ways *—(1) by general stimulation, (2)
determining blood to the stasved centres, (3) by invigorating the
heart’s muscle, (4) by increasing the general blood pressure, and
(5) by removing contributory influences to the depression.

(1) General Stimulation.—Suitable food is a valuable restora-
tive. Adcohol we have seen is contra-indicated where any chance
of snake poisoning is present, Hot nourishment in the form of soups,

: w
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milk, tea, and black coffee are most comforting and beneficial.
To obtain the best results small quantitics—a tablespoonful or
two—every ten mimuies or quarter of an hour should be given

if swallowing is possible,

(2)  Delermining blood to the starved centres.— The position of a
fainting person is most important, If the head is kept lower than
the body, and the legs flexed at right angles to the trunk, blood by
gravity alone will pass into the brain, and supply the needful stimu-
lus to the centres.  One may even more or less invert the patient
with this object in view, Again if the limbs are tightly bandaged
from below upwards, their contained blood, small though it may be,
will be expressed, and conserved for the heart to act upon and
drive into the brain, Turther, o tight broad abdominal binder such
as we apply after confinement will greatly assist in this direction.

(3)  Direct stimulation to the heart muscle.—~The following drugs
will act in this direction and are best administered by hypodermic
injection. Pituitary extract one cubic centimetre (18 minims)
every four hours intramuscularly, adrenalin cifloride in ten minim
doses, or digitalin 1{130 of a grain. Half these doses every two
hours may prove more satisfactory.

.

(4) Resloration of gencral blood pressure.—The drugs pituitary
extract, adrenalin chloride, and ergot, by constricting the blood
vessels increase blood pressure and indirectly reinforee the heart.
Ergot may be given intramuscularly in the form of CrEone, or

au - " 1 ' — L -
citrate of ergotine in = to 5 grain doses, or as tyramine in §

grain doses. Saline injections of various sorts also act powerfully,
though less speedily, in restoring the lost blood pressure. The
best method for the layman is by the rectum, an enema syringe
being introduced into the rectum, and salt solution allowed to
gravitate into the bowel. It showkd not be pumped m._ The
salt solution should be warm (100 F.), and of the strength of one
and a half teaspoonfuls to the pint. One pint isallowed to flow in
from a vessel attached to the tube, and the vessel held not higher
than one foot above the level of the patient’s anus.  Other methods
of saline infusion open to the physician are subcutaneous infections,
intrayenous injections, and proctolysis.



3] ; .

THE POISONOUS SNAKES OF INDIA. 144

. (5) Removal of removable contributing canses of cardiac depres-
ston,—Cold has a most depressing influence on the heart, and will
certainly intensify any tendency to shock caused by other
influences. It is most important therefore to promote the body
warmth in every way, We can do this by rubbing the limbs
alternately, and the body with mustard and ginger, keeping the

parts not being so rubbed at the moment well covered with

blankets, until hot water bottles can be got ready, when eight or a
dozen should be applied around the patient. Pain again is a
powerful agent in the production of shock, and is removable.
The judicions administration hypodermically of sulphate of
morphine § to § of a4 grain, with sulphate of atropine ..I..'. of a
grain is likely to assist materially in relieving shock from this

Caunse,
L]

(6) If the heart actually ceases work, artificial respiration
should be tried, and also the forcible dilatation of the anus with

the forefingers,
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