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SNAKE SPECIES

 2,500-3,000 worldwide
 500 species are venomous



WORLDWIDE DISTRIBUTION OF SNAKES



VENOMOUS SNAKE FAMILIES

 Elapidae
 Viperidae
 Colubridae
 Atractaspididae



FAMILY VIPERIDAE

 True vipers
 Night adders
 Pit vipers
 Fea’s viper



FAMILY ELAPIDAE

 Cobras
 Kraits
 Mambas
 Coral snakes
 Sea snakes
 Many others



FAMILY COLUBRIDAE

A few species can deliver
 fatal bites



ATRACTASPIDIDAE

 Burrowing vipers



VENOM DELIVERY

 Fang
 Ducts
 Venom glands



VENOM DELIVERY

 Fang (modified maxillary 
tooth)
 AGLYPHOUS 

 Colubridae
 No true fangs
 Venom secreted along 

posterior maxillary teeth

 OPISTHOGLYPHOUS 
(“REAR FANGED”)
 Colubridae
 Grooved fangs in posterior 

maxilla
 Venom ducts at base of fangs



VENOM DELIVERY

 PROTEROGLYPHOUS
 Elapidae
 Fixed Fangs Rostrally
 Almost Completely Tube
 Aperature Conformation 

Can Allow Spitting Of 
Venom

 SOLENOGLYPHOUS
 Viperidae
 Long, Completely Enclosed, 

Mobile Fangs Rostrally



ANNUAL NUMBER OF BITES

Worldwide: 
 5,400,000 total bites
 2,682,500 envenomations
 125,345  deaths



ANNUAL GEOGRAPHICAL
 DISTRIBUTION OF BITES

Geographical 
Area

Envenomations Fatalities

U.S. Up to 7000 15

Central & South 
America

150,000 5,000

Africa 500,000 20,000

Asia 2,000,000 100,000



VENOM COMPOSITION

A single venom 
may contain from 
50-200 toxins

Proteins and 
polypeptides
Enzymes
Direct toxins



NEUROTOXINS

 Alpha-Neurotoxins
 Alpha-Bungarotoxin, 

Alpha-toxin, erabutoxin, 
cobrotoxin

 Block neuromuscular 
transmission by linking, 
like curare, onto the 
cholinergic receptor found 
on the skeletal muscle 
fibres.
 ACH antagonist
 High affinity for receptors, 

partly irreversible



NEUROTOXINS

 Kappa-Toxins
 Blocks some of the central 

nervous system's 
cholinergic receptors.



NEUROTOXINS

 Beta-Neurotoxins
 Notexin, ammoclytoxin, 

beta-bungarotoxin, 
crotoxin, taipoxin

 Block neuromuscular 
transmission by keeping 
nerve ends from liberating 
acetylcholine. Opens K+ 
channels.



NEUROTOXINS

 Dendrotoxins
 Dendrotoxin, toxins I and 

K
 Increase amount of 

acetylcholine liberated by 
nerve ends. 

 K+ channel blocker



STRUCTURAL

 Axonal damage
 Muscular atrophy
 Poor recovery  of muscular 

function  following               
bites

Bothrops jararacussu



NEUROTOXINS

 Presynaptic
 Phospholipases A2
 Dendrotoxins

 Postsynaptic
 α-Neurotoxins

 Structural damage
 Muscular atrophy
 Poor recovery  of 

muscular function  
following bites



ACTIVITY OF NEURTOXINS

 Usually limited to 
peripheral nervous 
system

 Most untoward effect is 
respiratory paralysis



CELL TOXINS

 Cardiotoxins
 y-Toxin, cardiotoxin, 

cytotoxin
 Disturb the plasma 

membranes of some cells 
(cardiac fibres, excitable 
cells...) and lead to their 
lysis. Lead to cardiac 
arrest.



CELL TOXINS

 Myotoxins
 Myotoxin-a, crotamine
 Lead to muscular degeneration 

by interacting with a sodium 
canal dependent on voltage.

 Phospholipase A2
 Leads to muscular 

degeneration.
 Found in all venoms (much 

structural variation)
 Block release of ACH at synapse
 Potentially irreversible damage



ENZYMES

 Hyaluronidase
 Phospholipases a2

 Myotoxins
 Hemolysins



ENZYMES

 Acytlcholinesterases
 Proteases and peptidases

 Hemorrhagins 
(metalloproteinases)
 Mucrotoxin A, hemorrhagic 

toxins, a, b, c,  HT1, HT2
 Lead to very serious 

hemorrhages by altering the 
vessel walls.

 Various clotting enzymes
 Kininogenases



GENERALIZATIONS

 Elapids
 Neurotoxic

 Viperids
 Hemotoxic/ cytotoxic

Venoms are usually a combination, with 
one “type” possibly predominating



FIRST AID

 Varies depending on species and proximity to 
hospital / AV

 Better to err on the side of doing too little and 
expedite transport to the hospital if can reach 
hospital in reasonable amount of time
 Antivenoms can reverse some signs, particularly 

coagulopathies, even if given more than 24 hours after the bite



DON’T

 Incise wound
 Apply a tourniqet
 Apply ice or heat
 Apply electroshock
 Give food or drink

(besides H2O)



DO

 Remove all potentially 
constrictive clothing / 
jewelry

 Apply a lymphatic 
constriction bandage on 
the entire limb starting 
distally at 55 mm Hg 
(some elapids, +/- other 
species)

 Immobilize extremity in 
a neutral position 



DO(?)

 Sawyer 

“Extractor”
 Experimental 

data does not 
support use



DRY BITES

 May occur up to 50% of the time 
depending on species

 Monitor closely
 Be prepared for further treatment
 If no abnormalities are detected 

within 6 hours, patient will 
probably  be OK 



ANTIVENOM

 The most effective 
medical treatment for life 
threatening snakebite is 
intravenous antivenom
 Over 128 snake 

antivenoms produced in 
many countries

 Often severe shortages
 Not economically 

worthwhile for drug 
companies to invest 
significantly in production



TYPES OF ANTIVENOMS

 Monovalent
 Produced using venom from 1 species

 Polyvalent
 Produced using venom from 2 or more species



MONOVALENT AV

 Advantages
 More potent
 Less protein

 Disadvantages
 Snake ID
 Cost



POLYVALENT AV

 Produced against a variety of dangerous snakes in 
a region

 SAIMR polyvalent: Bitis arietans, B. gabonica, 
Hemachatus hemachatus, Naja annulifera, N. 
melanoleuca, N. nivea, N. mossambica, Dendroaspis 
angusticeps, D. jamesoni, D. polylepsis

 FAV Afrique: Bitis arientans, Bitis gabonica, Echis 
leucogaster, Echis ocellatus, Naja haje, Naja 
melanoleuca, Naja nigricollis, Dendroaspis jamesoni, 
Dendroaspis polyepsis, Dendroaspis viridis



PRODUCTION

 No standardization of production
 Basics:

 Immunize animal with venom (usually horse)
 Extract IgG from serum
 Ultimately produce products with various IgG components



AV THERAPY

 Sometimes difficult to determine if needed
 Amount given correlates to severity of bite (not 

mg/kg, etc.)
 Reactions are common



AV COMPONENTS

 Whole IgG
 F(ab’)2 

 Fab



PRODUCTION

 IgG: Precipitated with 
ammonium sulfate

 F(ab’)2: IgG cleaved with 
pepsin

 Fab: IgG cleaved with 
papain



PROS / CONS

 IgG more immunogenic, activates complement
 Wider volume of distribution of fragments
 Shorter half-life of fragments
 No proven difference in efficacy



OTHER VARIATIONS

 Ovine production (i.e. CroFab) vs. equine production 
(i.e. Fav Afrique)

 Future:
 IgY antivenoms (eggs from immunized hens)
 DNA immunization



ADMINISTRATION

 IV (IM described, but not recommended)
 Slow administration via catheter in saline

 No evidence this is safer than slow administration of straight 
AV



EFFECTS

 Variably effective against different venom 
effects:
 +/- Efficacy towards local effects
 Usually effective against shock, coagulopathies
 Variably effective in resolving neurotoxic symptoms



SIDE EFFECTS

 Immediate reactions common (type II 
hypersensitivity, complement fix?)
 No skin testing prior
 Treated effectively with epi, steroids, and antihistamines
 Usually can continue with AV admin



SIDE EFFECTS

 Serum sickness, type III hypersensitivity
 1-2 weeks after treatment
 Fever, itching, urticaria, arthalgia, lymphadenopathy, 

proteinuria
 Usually resolves with steroid, antihistamines



“CHAIN OF COLD”

 Most antivenoms, even lyophylized products, should 
be kept cool and out of sunlight

 Potency and/or efficacy my be degraded in hot, 
humid climates without refrigeration

 Maintenance of antivenom in the field may be 
problematic
 Retained activity for at least 60 days in the field in one study

 Should only be used in life and death situations in 
the field, and  then administered only by trained 
personnel 



ANTIVENOM ACQUISTION

 FDA investigational new drug permit
 USDA import permit
 Not difficult to gain approval, but time consuming 

and expensive (Fav Afrique costs around € 100/vial. 
A minimum of 5 vials is required for initial 
treatment).



HOSPITAL MANAGEMENT

 Tetanus prophylaxis
 Monitor ECG, O2 

saturation, progression 
of swelling

 Labs:
 Coagulation parameters
 Electrolytes
 Renal function



HOSPITAL MANAGEMENT

 In addition to AV may need to:
 Transfuse
 Respiratory support
 Dialysis
 Wound management
 Pain medications!



AV ADMINISTRATION

 Needs to continue until clinical condition or 
appropriate lab response is detected

 ELISA’s in use to detect venom in blood and direct 
therapy



FASCIOTOMY

 True compartment          
syndrome is rare

 Do not allow fasciotomy   
              unless 
compartment syndrome 
is definitively             
diagnosed



LONG-TERM MANAGEMENT

 Wound care often 
prolonged and difficult

 Possibility of irreversible 
organ damage (especially 
kidneys, gonads)



ANTIBIOTICS

 Bites rarely become 
infected

 Many argue against 
prophylactic antibiotic 
therapy



PROTOCOL FOR FIELD RX IN CAMEROON

 First Aide measures
 50 mg diphenhyramine IV
 Two breaths on albuterol inhaler
 5 units Fav Afrique antivenom diluted 1:40 to 1:50 IV
 Repeat antivenom prn
 Transport to medical facility ASAP


