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SNAKES

Phylum: Chordata

Class: Reptilia

Order: Squamata

Suborder: Serpentes

Most recently evolved reptiles

Probably evolved from burrowing lizards

130 million years ago first known snakes

15 million years ago rear-fanged snakes

elapids

10 million years ago vipers



FAMILY Common names             No. species

Acrochordidae Wart snakes 3

Aniliidae False coral snake     1

Anomalepidae Primitive blind snakes 15

Anomochilidae Dwarf pipe snakes 2

Atractaspididae Stiletto snakes 64

Boidae Boas 43

Bolyeridae Splitjaw snakes 2

Colubridae Typical snakes 1938

Cylindrophiidae Asian pipe snakes 8

Elapidae Elapids 235

Leptotyphlopidae Slender blind snakes 87

Loxocemidae Mexican burrowing snake 1

Pythonidae Pythons 26

Tropidophidae Dwarf boas 22

Typhlopidae Typical blind snakes 203

Uropeltidae Shield-tailed snakes 47

Viperidae Vipers and pit vipers 224

Xenopeltidae Sunbeam snakes       2 

Colubrids

Elapids

Vipers

Boomslang

(Dispholidus typus)

Beautiful viper

(Trimeresurus venustus)

Black Mamba

(Dendroaspis polylepis)



Snake venoms are modified saliva/digestive juices

Venomous snakes produce a cocktail of proteins, enzymes & toxins

Hyaluronidase accelerates absorption into tissues

Toxicity Mechanism Effect

Neurotoxic destroy or block acetylcholine tetany, paralysis, respiratory arrest

Cyotoxic rupture cell membranes destroy RBC, muscles, blood vessels

Cardiotoxic irregular beat or stop beating heart failure

Haemotoxic procoagulants DIC

Snake venom toxins



Venom proteins acting on coagulation factors/inhibitors

Activators of FII, FV, FX & protein C 

Snake venom thrombin like enzymes (SVTLE)

Inhibitors of thrombin, FIX & FX

Inactivation of antithrombin 

Phospholipase A2 (PLA2)

Destroy phospholipid

Compete for phospholipid binding sites 

Inhibit prothrombinase activity by directly binding FXa

Fibrinolytic enzymes

Direct degradation of fibrinogen and fibrin

Direct plasminogen activators

Metalloproteinases

Degrade blood vessel extracellular matrix

Effects of snake venom toxins on haemostasis

King Cobra

(Ophiophagus hannah)

PLA2 that disrupts platelet cytoskeleton

Venom components affecting primary haemostasis

Cleavage of VWF

Platelet glycoproteins: activation

blockage

disintegrins

SVLTEs activate platelets









Fer-de-lance

(Bothrops atrox)





Direct conversion of fibrinogen to fibrin by SVLTE

Venom releases FPA but not FPB

Sensitive to: reduced fibrinogen concentration

dysfibrinogenemias

elevated fibrin(ogen) degradation products

paraproteins interfering with fibrin polymerisation

amyloidosis

Insensitive to: Heparins

Direct thrombin inhibitors

Reptilase time



Dysfibrinogenemias PT & APTT are often normal

Primary screening test is the thrombin time

Dysfibrinogens prolong TT by: inhibiting release of FPA &/or FPB

inhibiting polymer formation

Fibrinogens Oslo I & Valhalla have short TT but elevated reptilase time 

If TT &/or RT elevated: fibrinogen activity – antigen ratio

Assay activity & antigen levels on same sample; fibrinogen levels can fluctuate

Reduced activity-antigen ratio indicative of dysfibrinogenemia



Malayan Pit Viper

(Callesolasma rhodostoma)



Russell’s viper venom







Russell’s viper

(Daboia russelli)
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dRVVT analytical variation





Phospholipid

Low concentration in screen to accentuate effects of LA

High concentration in confirm to swamp/overwhelm LA 

Source and composition affect sensitivity

Insensitive composition remains insensitive when diluted

Venom

Can be native or fractionated RVV-X

Venom composition can vary between sub-species

Environmental conditions of individual snake





FX

FXa

APC

PS

APC FVa

FVi

Anticoagulation

Clotting time prolongation proportional to PS level

Interferences:     coagulopathies, LA, other inhibitors

therapeutic anticoagulation

APCR

Ca++

Protein S activity assay

Initiates coagulation when 

supplied with PL & Ca++

RVV-X



FXa

APC

PS

APC FVa

FVi

APC-R ratio

RVVT + pre-incubation with A. c. contortrix venom (s)

RVVT (s)

High PL concentration reduces LA interference

Heparin neutraliser

Dilution in FVDP overcomes factor deficiencies, VKA 

effects, PC & PS deficiencies

DOAC interferences

Ca++

Activated protein C resistance assay

Initiates coagulation when 

supplied with PL & Ca++

RVV-X

PC

RVV-XFX

Southern copperhead



FVi

APC-R ratio

If FVa inactivated by APC, clotting time prolonged

Clotting time + APC (s)

Clotting time - APC (s)

No PL – No LA interference

Heparin neutraliser

Dilution in FVDP overcomes factor deficiencies, 

VKA effects; patient PC & PS do not take part

Direct FXa inhibitors do not interfere

Activated protein C resistance assay

Noscarin
FII activator

FV-dependent

Ca++ & PL independent

RVV-X
RVV-V

FV

APC
FVa

Residual

FIIaFII

FVa

Tiger snake



Tiger snake

(Notechis scutatus scutatus)



FXa FVa

Exogenous

FXa
FV

FII

FIIa

Ca++

Fibrin 

clot

RVV-V

Prothrombinase-induced clotting time
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Southern copperhead        

(Agkistrodon contortrix contortrix)



FVa

A. c. contortrix protein C activator

Cleave chromogenic substrate

Anticoagulate clotting test

APTT

Protein C activity assays

FVIIIa

FVa

APC

APC

RVVT

Protein C

APC



Chromogenic assay Clotting assay

Reliable assays

Not affected by other coagulopathies

Detects abnormalities of: protein C activation

enzymatic active site

substrate binding

protein S binding

phospholipid binding

Interferences: coagulopathies, LA & high FVIII

therapeutic anticoagulation

APCR

Detects abnormalities of: protein C activation

enzymatic active site



Contortrostatin

Disintegrin – inhibit platelet aggregation αIIbβ3 fibrinogen

αVβ1 fibronectin

αVβ3 vitronectin

Inhibits angiogenesis and cancer cell migration & invasion
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Australian Eastern Brown Snake
(Pseudonaja textilis)

Group D Prothrombin Activator

Co-factor requirements: FV

phospholipid

Ca2+



Group C Prothrombin Activator

Co-factor requirements: phospholipid

Ca2+

Coastal Taipan
(Oxyuranus scutellatus)



Saw-scaled viper 

(Echis carinatus)Saw-scaled Viper
(Echis carinatus)

Group A Prothrombin Activator

Co-factor requirements: None



Brief history of snake venom FII-activators in LA detection

Activate undercarboxylated FII to meizothrombin – insensitive to VKAs

Direct FII activation - improved specificity over dRVVT & APTT

TSVT with high phospholipid confirmatory test

First description of TSVT with ecarin time as confirmatory test

Direct FII activation bypasses direct FXa inhibitors



Antithrombin resistance assay

• Activate FII with Taipan venom + PL + Ca++

• Can use ecarin in place of Taipan venom

• Incubate with excess AT over time

• Add chromogenic substrate for thrombin (S-2238)

• Measure absorbance change per minute

• Relative residual thrombin activity calculated as % of data at 0 min



Echistatin

Strong competitive inhibitor of GPIIbIIIa binding to fibrinogen

Inhibits tumour cell adhesion

Echicetin

Agglutinates platelets via GPIb and IgM and induces signalling

One IgM molecule can bind up to 5 molecules of echistatin

Binding several molecules causes GPIb clustering

Binding of echicetin to platelet surface causes VWF-independent agglutination

Saw-scaled viper 
(Echis carinatus)



Jararaca

Brazilian Pit Viper or Jararaca
(Bothrops jararaca)

Botrocetin-induced platelet aggregation

VWF-dependent but only partly GPIb-dependent

Botrocetin partially aggregates some BSS platelets

can be used to differentiate from severe VWD

VWF:Botrocetin co-factor assay similar to VWF:RCo



Botrocetin & Echicetin in platelet aggregometry

FITC-labelled echicetin can measure GPIb expression by flow cytometry

Agonist Organism Platelet aggregation

Ristocetin

VWF & GPIb dependent

Reduced/absent in VWD & BSS

Botrocetin

VWF dependent

Reduced in VWD but some aggregation in BSS

Echicetin

GPIb dependent

Reduced only in BSS





Synthetic version of an E. carinatus disintegrin

Non-peptide GPIIbIIIa inhibitor 

Angiotensin-converting enzyme (ACE) inhibitor for treating hypertension

Developed from peptide in Jararaca venom (bradykinin potentiating factor)



Ristocetin does not support agglutination of porcine/canine platelets by their own VWF

Botrocetin supports agglutination of porcine/canine platelets by their own VWF & by human VWF

Many veterinary laboratories only perform VWF:Ag

Type 1 VWD Airedale, Akita, Bernese Mountain Dog, Dachshund, Doberman Pinscher, German Shepherd, Golden Retriever, 

Greyhound, Irish Wolfhound, Manchester Terrier, Schnauzer, Pembroke Welsh Corgi, Poodle, Shetland Sheepdog

Type 2 VWD German Shorthaired Pointer, German Wirehaired Pointer

Type 3 VWD Chesapeake Bay Retriever, Dutch Kooiker, Scottish Terrier, Shetland Sheepdog

Single form of VWD predominates in each breed



Buccal mucosal bleeding time



South American Rattlesnake or Cascavel 

(Crotalus durissus terrificus)





C-type lectin binds and clusters GPVI receptors

Induces aggregation & platelet prothrombinase activity

Also binds weakly to GPIbα

Convulxin



Convulxin in the laboratory

Platelet aggregometry

If reduced aggregation with collagen:

CRP & convulxin as agonists

Reduced aggregation with CRP only:   GPIa

Reduced with CRP & convulxin:           GPVI 

Flow cytometry

GPVI quantitation by flow cytometry 

FITC labelled convulxin



Made from the roasted bones of the snake

Snake carcass is prepared by careful cleaning, including 

elimination of skin, head and tail

Remainder cremated for an extended period

Resulting residue is then ground to a fine powder

Powder taken orally & said to cure:     cancer

burns

ulcers

osteomyelitis

gangrene

AIDS

infections

asthma

rheumatism

arthritis

Cascabel
medicine



Diabetic ulcer treated with only oral 

cascabel over 7 months
Incurable stomach tumour treated with 

only oral cascabel over 4 months







Rattlesnake soap aids in the treatment of skin rash, spots, boils, 

hives and all kinds of varicose ulcers

Combats blackheads, pimples, acne, skin blemishes, itchy sores and 

mosquito bites

Rattlesnake soap is also known to aid baldness

Extremely popular in Mexico and very difficult to find

This soap does not contain alkaloide, dye or acids, it is made of 

minerals and herbs
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