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* |ndia is estimated to have the highest snakebite in
world

* Snakebite is an occupational hazard in an agricultural
country like India

* Snakebites are more comwon in rural areas especially
during monsoon season

* Qutof 3000 species of snake, 379 species are
poisonous. Venomous snakebites are responsible for
more than 100,000 deaths in the world annually.

* Farwm animals are more likely to bitten on jaw, limbs.
Pigs are not highly susceptible due to extensive
subcutaneous fat depots. Sheep may be bitten on udder.

* Horse appears mostly to be much more susceptible to
venomous than any other species.



* The snakes are distributed in the world, according to their
preference to the climate along with habitat

* Envenoming by snhakes often faced by farmers, farm labourers,
hunters & shepherds of tropical & subtropical countries.

* |nadequate facilities at primary health Center, ignorance of
conventional treatment of snake bite by doctors; further delays
appropriate freatment of victims and continue to increase
morbidity and mortality.



Snake wmorphology

* A nafomicﬂllv, the ske}efo s of snakes lack
(mbs, wit vesﬂ?,ti(s ot such retained in more
primitive groups like boids

* The backbone ma% copsist of over 300
vertebrae with ribs that articulate with the

Same.

* A well muscled body, flexible skeleton and
moving ribs ,enabl% snakes 1o move torward
using variations of motion of lateral
undulation, rectilinear movemer’r and that
resembling a concertina, as well as side-
winding on loose ground.

% S,l??ke skin is entirely covered in scales of
different shapes ami,lshd y to tqueh, with a
texture resembling slightly rough upholstery.




Taxonowmy of snake

* (lass : Reptilia - Reptiles

* Subclass: Lepidosauria

* Qrder : Squamata - scaled reptiles

* Suborder : Ophidia, serpentes - snake

There are 14 tawilies under the title of non - venomous snakes and 4 families of a venowmous type are
listed below under the Colubroidea superfawmily.

Superfawmily: Colubroidea - Colubroid snakes

o Fawmily: Colubridae- Colubrid snakes

e Fawmily: Atractaspididae - Burrowing asps
» Fawmily: Viperidae - Viperids

e Fawmily: Elapidae - Elapids



Venomous Snake

Non Venomous Snakes

Tail : may be compressed or flat

Tail : not compressed

Head scale: Large or small (viper)

Several small teeth.

Fang: two grooved/ tubular and bite
leaves two puncture

No fang. Bite leaves sewi circular
teeth marks.

Belly plate : transverse plate fouching
sides (may or may not)

Transverse plates not completely
across to sides or little plates




Venomous snake: Elapines Venomous snake: Viperines

Species : cobra, krait, mamba, coral  Species : Russel viper, rattle snake, pit

shake viper, puffadder

Fang : short, hangs on and chew to Fang : long, hollow and hinges, inject
envenomate venom on strike and withdraw

Pupil : circular Pupil : elliptical

Toxin : mostly haemotoxic (pro and anti

Toxin : mostly neurotoxic Sciulari nasrotili

Peath : paralysis of respiratory centre

and muscles (curariform effect) Peath due fo septicaemia




Venomous
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and Coral Snake

Round puplis
Round
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Nostril
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head

Small teeth
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double row

NOTE: The Coral Snake is
venomous and has round
pupils and hooked teeth,

as opposed to fangs!
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NON-POISONOUS OR POISONOUS
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Third supra-laba! scale

Head of Cobra
o lateral view




Venomous shakes in India

In India around 60 venomous snakes species are present , out of
which four are the deadliest, referred as “Big four”

. Russell’s viper ( Daboia russelii )
2. Comwon krait (Bungarus caeruleus)
2. Indian cobra ( Naja naja)

4. Saw- scaled viper (Echis carinatus)



Russell’s viper

Pitless viper
Cause maximuwm no of deaths in India
Found in almost all parts of India

Body is short (upto 1.9 metres)

Pody is light brown colour. Park black or brow £
rings are present all along the body. S

Triangular head

Venow is hemotoxic



Common krait (Bungarus caerulevs) ===

o |tis bluish black or black colour. Several cross
bands of white or light coloured present along
the body.

e Headis narrow

e PBody is elongated and cylindrical.
 Hexagonal enlarged dorsal shield is present.

e Venow is nevrotoxic.




Indian cobra

e Body: brown to black in colour. Length: 2wm

o Commonly called as Nag.

e |t can dilates the neck and can be identified
by dark mark on the dorsal side of head.

e Fangs are small.

o Third supra labial shield fouch the nostril and
eye

o Venow is neurotoxic




Saw-scaled viper

o After Russell’s viper; it is the most common

viper in India. Smallest among big four (0.3 to
0.5 m)

e Golour is light to dark and sandy brown to grey.
I+ shows camouflage in the background

e They have zigzag darker pattern all over the
body. Large eye and wide head .

o |1 coilsit’s body in the shape of 8. Scales are
rough and it produce sound of a saw cutting
wood by rubbing its scale.
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Venow apparatus A

Copsist of a pair of poison glands, their duetsanda LAWK
pair of fangs. ln p(usom)us s]pa'!‘(es the qland? are
situated one or either side of t ugp r jaw. The poison 3 -
glands are possibly t gsupelflor abial g Fn,ds or Ll
garp’nd glands. The poison glands are held in position {4
vy ligaments. e

Fangs

he fangs 'are sharply poipted and eﬁlamgd maxillary teeth.
angs are long arpnpomfad mﬂ 00 l\(f being extremely
ard and calcified \%n‘ superficial enawme adyer. fa gs

reqgenerates when lost. Fangs can be classified as tollows:
According to the structural differences of poison fangs:

1) Open type as in cobra the poison groove are open ﬁnd,ll) Closed
type as in vipers, the poison groove forms a tunnel having two
openings one at the base and one near the apex

Poisonous apparatus

of a snake

- 1) Poison giand
| 2) Nostré
3 Fang

4| Tongue




According to the position ot poison tangs:

Most snakes have several footh bearing bones including four (the premaxilla, Maxilla, pterygoid and palatine) in the
upper jaw and dentine in the lower jaw. The teeth of modern snakes are classically divided into four types, three of whick
are classically called fangs . The name of all the teeth involves the Greek word glyph, which means grooves . They are :

Solenoglyphous Proteroglyphous Opisthoglyphous Aglyphous

Ex : vipers and rattle  |Ex: Elapids and sea Ex : some colubrids Ex: python and boa
snakes. snakes snakes | , .
Fangs are long and tubular  |Fangs are in front of mouth |These are grooved rather  |This word is used to describe
and attached to snakes  |and are about three times  [than hollow and are found |V wodified teeth, essentially

maxillary bone. The maxilla |shorter than solenoglyphous |near the back of the maxilla, [now fangs. All snakes, even
is hinged so that the fangs  |Unlike solenoglyphous, some |behind normal teeth. Most ~ [Those that possess fangs of
can be folded back parallel |have other teeth on maxilla |opisthoglyphous fangs are  [the first three types have

to the jaws when the mouth |behind fangs. In both Elapids |connected to Puvernoy’s aglyphous teeth which they

is closed or erected and vipers, there are usually |gland which differ from true |US€ tor grasping their prey.
perpendicular to thejaw  |at least two fangs on each |venow glands as they lack  |This species has enlarged
when snake is striking. They [maxilla at any one time, one |associated wmuscles to posterior maxillary teeth
have hollow core that that is in use and one that is |generate the pressure to that lack grooves.

receives venom from the reserved. Smaller and evacuate venom.

venow gland rounded orifices.




Aglypha

Opisthoglyphz

Proteroglypha

Folding out of
solenoglyphous
fang as mouth is
opened

Solenoglypha







Meaning

Cross-
section

Aglyphous tooth

Solenoglyphous
fang

Ill

no groove”

llp ipe
grooved”

Position in
mouth

Example snake

Front/hinged

| Python, blind

“worm”

Puff adder,

Gaboon viper

Proteroglyphous

fang
Opisthoglyphous

fang

“torward
grooved”

“rear
grooved”

Front/fixed

| Cobra, mamba

Boomslang




Muscles associated with snake biting mechaniswm

The poison apparatus is associated with specialised
bands of three types of muscles viz

squa- q'ua'dratc
Pre-frontal.\fmma' parietal n)osal‘,-"’ ’C:?Jdu.mclla
i i pre-maxilla.  \ _gmfe—ap. /S Uigastric
1. Digastric muscle - attached fo squamosal of the skull g APTOR,  muscle

at one end and articular of the lower jaw at the other

end. 11 helps in opening the jaw. . {;»;.f;f;f%;;?lﬁtﬁéit:\( 3
AR N\

palatine”

ol t /ptcr,gold~§
2. Sphenopteryqgoid - attached anteriorly to the o prerygoid AW Fanterior
spheroidal region and posteriorly to the dorsal surface of A

pterygoid. It assists in pulling the pterygoid forward

3. Anterior and posterior temporalis- attached to the
side walls of the cranium and the lower jaw. They help in
closing the lower jaw.



Biting mechanism

1. Opening of the mouth:
By the contraction of digastric muscles the mouth opened ( lower jaw

moves down) .

Contraction of digastric bring
about opening of mouth




2. Rotation of Maxilla

* As the mouth opens the Iowe" ja]yx moves down and ’rhci lower end of quadrate moves forward. Quadrate
and squamosal are ver(y ovable. The p’rfrygoud is movably attached to the palatine. Quadrate pushes the
pterygoid forward and the pterygo - palafine joint belf.

* This forward movi’men’r 05 6he pterygoid is conveyed by the frans palatine pone to the maxilla and
caw,set’s it o rotate throygh 90 degrees upon its prefrontal articu a’nov'nm such a way that the surface to
which the fang is ajtached is caryied fornla{d and ventral ward and the fang is erectfed i.e w?;\ e 10 project
downwards at the tront end of the mouth. The contraction of sphenopterygoid muscles also helps in the
movement ot pterygoid forward.

Sphenopterygoid confracts and
bring about three rotation of
maxilla and elevation of fangs.




3. Closing of mouth

The closing of the mouth is brought about by the contraction of the temporalis and Sphenopteryqgoid
muscles. The point of fang is directed backward while the mouth is closed. It takes longer time fo open
the mouth than to close it .

Temporalis helps in closing the mouth.




Transference of venom

During the contraction of the digastric wmwuscle the posterior ligament is relaxed and during the rotation

of the squamosal bone the fan shaped ligaments are stretched to squeeze the wall of the poison gland.
This makes the poison to come out of the poison gland through the poison duet and fang
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JESIGNED FORTHE CURSE
The fangs of vipers are elegantly
designed to inject venom in prey.
Since animals were originally
vegetlanan (Genesis 1:30). these
deadly features must have
been specifically designed
to help snakes survive
in a fallen world.

Snake venom Is stored in
special glands that are typically
located behind each eye.
When required, the venom
flows down a tube to the
fang, where it is gjected.
The snake carefully
controls how much venom
it releases based on the
size of the intended prey.




Snake venow

A pair of salivary glands secretes a powerful multipurpose enzywe fluid (venom) that flow at the
time of envenoming through fine channels or grooved teeth called tangs.

Venowm secretion is more in warwmer mo%hs with Pe'% morbity fan.dequaljf . Parker the snake, jt

secretes morEvenom as compared to a light colov ecause ise in body temperature of dark

skin snake, the venowm is in wmore tluid state and injected ra ld? wi’rﬁ speed and maximu
?uanfllnfv (n short tiwme. iun\ iin becaus’e oFiow l')lod\\(, tewmp, flr?e vepnom S ’rhvm and 'uence

NOr 1t coloured S
ess amount is injected.

st snakes inject 107 of the available venowm jn single strike except Russell’s viper which inject
9/'50’70 ot sfored Jenovm In gne bite due to big lon sLa P gu ved ¥angs Rf times s,nalg% ov“ydbife V\JlithUf

envenowing fa led as cta ensive bite or dry bife” while the bite with envenou}mg is called as the
protessional bite’. Snake can bite and continve to secrete venom a number ot times in succession.



Cowmposition of snake venom

The snake venow is very complex poison c%sisfing of more than 90 components and
any single venowm contains a minimum of 10 compounds.

Chewically it is composed of 907 water with 5-19 numbers of enzymes and 2-12 non
- enzymatic proteins, peptides, metals and amino acids, nuglgghd f c,arlio ydrates,

biogenic amines and variouvs activators and deactivators ot physiological processes.

These compgonents exert toxic or lethal effects on skin & nervous, respiratory renal &
cardiovascular systewm.

mg g{imary purpose of envenomation is to immobilise prey and predigest victims

rh&spholipasf A2 is tound un fhf majority of venowt. It desfr(ivs motochondria, RBCs,
eukocytes, platelets, peripheral nerve endings, ste etal muse ﬁ vascular
endo’rhelwm,.l)r?sy aptic ]pepro’roxlcl v, opiate like sedative ettects and auto
pharmacological release ot histamine (anaphylaxis)



Hv?luronid?se is called the spreading factor bﬁcause it cleaves hyaluronic acid in
collagen, allowing rapid penetration of the other venom into the victims tissue.

Pljofeo!y’ric enzywmes are responsible for local changes in permeability leading edema,
blistering, bruising and local necrosis.

Myotoxins destroy muscle tissue, sometimes incurring permanent damage

Neurotoxins

I\{c,a,uro’rpxins are the important covgponems of El,apidﬁ shake venow. [?xins can be categorised
gozﬁp\g ;2(1;9( gvggf’;ypes - alpha and beta neurotoxins. Proportion of alpha neurotoxin is more as

Al ha neyrotoxin act by binding to nicotine receptors in the post synaptic location rci“sulfinq
into flaccid paralysis. Beta neuyrotoxin tacilitates £he nerve impulse transmission at the
presynaptic nerve terminals that lead to spastic Paralysis.



Cardiotoxins

Cardiotoxins are found in snake venowm are direct lytic factor, cytotoxic & cobramine. The
contractile ability of cardiac muscle is lost due to Cardiotoxins which is seen normally as a
response to the stimulus. It also blocks the action of acetylcholine resulting in accumulation of
a'ceflzlcholine in cardiac and skeleton muscles leading to depolarising type of neuromuscular
blockade.

Complement Activating Proteins

The snake venowm contains some complement activating proteins which helps in release of
anaphylotoxins that increase the vascular permeability of local blood vessels leading to quick
absorption of the toxins in the blood streawm.



Platelet Activating Protein

The platelet activating principles present in venom may either stimulate or deplete the
platelet action. Phospholipase A2, serine proteases & glycoproteins are the Agents in the
venom which stimulate the action of platelets.

Blood clotting factors

Snake venows are rich in a large variety of proteins and peptides that can interfere
with the haemostatic system. Some enzywmes like thrombocytin, ancord, Batroxobin,
catroxobin, flavoxobin, and gabonase are present in the snake venom which act like
thrombin, facilitating the clotting of blood.



Snake venom proteases

/ N\

Snake venom serine proteases Snake venom mcwlopmam

/ (SVSPs) \ (SVMPs)
l Degracation of BM proteins Cytotoxjcity on EC
- . Collagen IV,
[ 'mgon.ndbm [_- Kininogen & Kallkrein I Laminin ‘mzum”n Loss of
R — Proteoglycans integrity
Coagulation factors
ProteinC Cleavage of proteins involved in cell matrix interaction
7 ezt e . Basementmembrane

[ Fibrin peptides | — . Endothelium
R
andmicro vessel rupture \ ’ and separation of EC from BM

Abnormalities in

Hemostasis and Thrombosis Exmvmﬁom

J L Ischemia
Micro msel disruption
Skeletal muscle damage
Myonecrosis




Clinical signs :

Marked sign of snake bite.
Lethargy

Muscle tremors

Dilated pupils

Sudden onset of weakness
Complete paralysis
Epistaxis

Swelling and redness around bite 2 |
Excessive salivation E o~ .
Cobra bite does not ?au e local swelling, If animal survived cause swelling after 3&4

days due to bacterial intection. Gobra bite causes excitement with conquslons an
death due fo asphyxia.
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, Venom gland \
e e

Local toxicities of venomous snakebite.



Clinical pathology

Increase BUN, creatinine, creatinine kinase, decrease in Hb, decrease in TL(, PCV, total RBC
Necropsy Finding

 Local swelling at the site of bite with fang marks

e Severe haemorrhage

e Myocardial necrosis

e (Congestion of lung, liver, spleen

Peath time

Peath is more rapid after cobra bites and prolonged after viper bites. However, the death depends
on the relative absorption of the smaller venom molecules directly through the blood stream.



Diagnosis
* History, observing fang marks, oozing of blood at the bite site, presence of snake in vicinity , cyanosis,ete

* 20 min whole blood clotting method.

* Blood chewmistry analysis

* ELISA

e Noboth local and systewic effects - Non poisonous or dry bite

e local swelling only - Non poisonous bite

e Local cellulitis + bleeding manifestation - All Viperidae

e Local cellulitis * Bleeding manifestation+ Neuroparalysis + dark vrine - Russell’s viper
e Local cellulitis * Neurowmuscular paralysis. - cobra

e Only neuromvuscular paralysis - krait

o Paralysis with dark coloured urine - Russell’s / sea snake



Identifying Bitten Snake by Clinical Syndrome

Unknown snake bite
Neurotoxicity only Local swelling only

Non-venomous
shake bite or dry bite

Local || +No Local
swelling || swelling
«Bitten when
lying on floor

Abdominal
pain

Haemotoxnclty

Haemotoxlcnty
+ Renal failure

Haemotoxicity
+ Neurotoxicity
+ Renal failure
+ Brown urine



Venomous snakes leave a distinct bite
mark

Non venomous Venomous
»
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Ditferential Diagnosis
e Trauma

 lnsect envenomation
o Abscessation

e lizard bite.



First aid treatwment

Keep calm

Seek veterinary assistance immediately

If possible, apply firm bandage below and above the snake bite.
If wound is on the face or neck, remove collar

Attewmpt to reduce animal’s movement

Not waste time in killing snake .



Treatment

* Prevent or retard venowm absorption locally
* Neutralise the venom

* Increase elimination of Venowm from body

* Prevent local and systemic complications.
Local management

Pressure immobilisation - it involves firmly but not too tightly wrapping the bitten
extremity as it prevents the spread of venowm by lymphatics and retain in its site.
This is contraindicated in viper and other venom that cavse local tissue damage.
Tourniquet are contfraindicated.

Clean bite with NSS



Specific treatment

Anti venowm (polyvalent) adwministration- slow IV in NSS dilution

0.60 mg Snd Snakevenom
= il Antiserum IP
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pain management (NSAIDS),

Snake Venom Antiserum |

e s ‘ (Lyophilized, Polyva e\n’,ENOM®
fresh blood adwinistration e

For 1.V. Use

flid therapy, vit C and calcium gluconate are useful in

' iven).
preventing haemolysis, enzywme therapy (proteolytic enzymes may be gi
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Snake Antivenom

In India, polyvalent antivenom available which act against krait, cobra, Russell’s viper, ete. It
accelerates the dissociation of the toxin - receptor complexes and reverse
paralysis.Antivenoms are purified antibodies against venoms. These are purified from serum
or plasma of horse that has been imwmunised with the venom of one or more species of
shakes. These are lyophilised.

Timings : best -within 4h : good within 8h ; questionable after 12h.

ASY neutralises circulating venom



Side effects of anti venom

e (ause by proteins and other antigens in the preparation.
e Allergic reactions, itching, redness

o Navusea, vomitting, higher temperature

o Hypotension bronchospasm

o Seruwm sickness occur after few days. If becomes manifested by itching, articular edema,
swollen lymph node, nephropathy with albuminuria

o What to do = Antivenom administration suspended temporarily. Adrenaline-0.1 Z solution
IV, Hydrocortisone can be used.



Prognosis

 The prognosis of snake bite depends on the type and species of snake, location of

the bite, size of victim, extent of envenomation and time interval between the
bite and the institution of treatwment.

o Most adult animals survive if found in time to prevent respiratory collapse.

Mortality is more common in younger, smaller animals. Systewic neurological
signs and severe tissue necrosis may result in permanent deficits.






