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Introduction 
In October 2005, the WHO Expert Committee on 

Biological Standardization (ECBS) recognized the 

extent of the problem and asked the WHO 

Secretariat to support and strengthen world 

capacity to ensure long-term and sufficient supply 

of safe and efficient anti-venoms. In March 2007, 

snake anti-venom immunoglobulins were included 

in the WHO Model List of Essential Medicines (1), 

acknowledging their role in a primary health care 

system. 

  

Urgent measures are needed to support the design 

of immunizing snake venom mixtures that can be 

used to make the right polyspecific / monospecific 

anti-venoms for various geographical areas of the 

world. Sustainable availability of effective and safe 

anti-venom immunoglobulins should be ensured 

and production systems for these effective 

treatments should be strengthened at global level. 

Meaningful preclinical assessment of the 

neutralizing capacity of snake anti-venom 

immunoglobulins needs to be done before these 

products are used in humans and medicines 

regulatory authorities should enforce the licensing 

of these products before they are used in the 

population. 

 

Review of Literature  
Larissa M. Alvarenga, (2014), Serum treatment 

remained the main particular treatment against 

envenoming, however neutralizing agents venoms 

were as yet arranged by fracture of polyclonal 

antibodies disengaged from hyper-vaccinated steed 

serum. The majority of these counter agents 

venoms were thought to be proficient, however 

their creation was repetitive, and their utilization 

might    be    related     with    unfriendly    impacts.  

 

Recombinant antibodies and littler practical units 

were presently developing as valid options and 

constitute a wellspring of still unexploited bio-

atoms equipped for killing venoms. This survey 

will be a stroll through the advancements that have 

as of late been connected prompting novel immune 

response groups with better properties as far as 

homogeneity, particular movement and conceivable 

security.  

 

David A Warrell (2013), The immediate gauge of 

46,000 chomp passings in Asian nation in a couple 

of, upheld verbal dissections, renders 

phantasmagoric the whole of exclusively 47,000 

nibble passings inside the entire world in 2010, 

acquired in a round about way as a piece of the 

“Worldwide Burden of ailment 2010” consider 

persevering under reckoning of its actual grimness. 

These methodologies might alter the 

presymptomatic evaluation of antibody effectively, 

bringing about a spic and span age of immunizing 

agents that were clinically more down to earth.  

 

Snake Anti-Venom Immunoglobulins 
The present “WHO Guidelines for the production, 

control and regulation of snake anti-venoms 

immunoglobulins” were developed in response to 

the above-mentioned needs. These Guidelines 

cover all the steps involved in the production, 

control and regulation of venoms and anti-venoms, 

as well as an Appendix providing detailed 

information about the distributions of the most 

important snake venoms for use in anti-venoms 

preparation in each country, territory or 

geographical area. It is hoped that this document, 

by covering comprehensively the current existing 

experience in the manufacture, preclinical and 

clinical assessment of these products will serve as a  
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Abstract 
The unavailability of effective snake anti-venom immunoglobulins (anti-venoms) to treat the specific types of 

snakebite envenoming’s encountered in various regions of the world has become a critical health issue at 

global level. The crisis has reached its greatest intensity in sub-Saharan Africa, but other regions, such 

as south-east Asia, are also suffering from a lack of effective and affordable products. The complexity of the 

production of anti-venoms, in particular the importance of preparing appropriate snake venom mixtures for 

the production of hyperimmune plasma (the source of anti-venom immunoglobulins), the decreasing number 

of producers and the fragility of the production systems in developing countries further jeopardize the 

availability of effective anti-venoms in Africa, Asia, the Middle East and South America. Most of the 

remaining current producers are located in countries where the application of quality and safety standards 

needs to be improved. 
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guide to national control authorities and 

manufacturers in the support of worldwide 

production of these essential medicines. The 

production of snake anti-venoms following good 

manufacturing practices should be the aim of all 

countries involved in the manufacture of these life-

saving biological products. 

 

In addition to the need to produce appropriate anti-

venoms, other issues that need to be addressed 

include ensuring that anti-venoms are appropriately 

used and that outcomes for envenomed patients are 

improved. This will entail availability of anti-

venoms and appropriate distribution policies, 

affordability of envenoming treatment and training 

of health workers to allow safe and effective use of 

anti-venoms and effective management of 

snakebite envenoming’s. These important issues 

are beyond the scope of this document and will not 

be further addressed specifically here, but should 

be considered as vital components in the care 

pathway for envenoming. 

 

Snake anti-venom immunoglobulins (anti-venoms) 

are the only specific treatment for envenoming by 

snakebites. They are produced by the fractionation 

of plasma usually obtained from large domestic 

animals hyper-immunized against relevant venoms. 

When injected into an envenomed human patient, 

anti-venom will neutralize any of the venoms used 

in its production, and in some instances will also 

neutralize venoms from closely related species. 

 

The Snake Antivenin is a preparation from the 

equine plasma of Hyperimmunized equines 

againstVenoms of Bitis gabonica, Bitis arietans, 

Echis leucogaster, Echis ocellatus, Naja haje, Naja 

melanoleuca, Naja nigricollis, Dendroaspis 

polylepis, Dendroaspis viridis, Dendroaspis 

jamesoni. 

 

The preparation is a refined globulin, processed by 

enzyme digestion.  Each ml of the serum 

neutralizes the following quantities of standard 

venoms. 

 Bitis gabonica venom ----------------≥ 25 LD50 

 Bitis arietans venom ------------------≥ 25 LD50 

 Echis leucogaster venom -----------≥ 25 LD50 

 Echis ocellatus venom---------------- ≥ 25 LD50 

 Naja haje venom ---------------------- ≥ 25 LD50 

 Naja melanoleuca venom -----------≥ 20 LD50 

 Naja nigricollis venom---------------- ≥ 20 LD50 

 Dendroaspis polylepis venom----- ≥ 25 LD50 

 Dendroaspis viridis venom ---------≥ 25 LD50 

 Dendroaspis jamesoni venom -----≥ 25 LD50 

 

An accurate selection of snake venoms is critical 

for the production of anti-venomsthat have the 

capacity to cover the majority of cases of 

envenoming in a given geographical region, 

territory or country. The composition of snake 

venoms is very complex and a high inter-

species and intra- species variation has been 

documented. Therefore, the design of the antigenic 

mixture to be used in anti-venom production is a 

critical task. 

 

The selection of the appropriate snake venoms for 

the production of anti-venoms are carefully 

analyzed and taken into consideration: 

1. The geographical region where the anti-venom 

is going to be used. 

2. The medically most relevant snakes from the 

geographical region where the Anti-venom is 

going to be used. 

3. The variability of venom composition within 

the region of distribution of a snake species. 

4. The information on cross-neutralization of 

anti-venoms against the venoms of species not 

included in the mixture of venoms used to 

immunize animals for anti-venom 

manufacture. 

 

Presently we are importing venoms from M/s. S A 

Venomthe approved vendor only.The anti-snake 

venom serum of equine immunoglobulin’s and 

their derivatives are obtained from the Plasma of 

healthy equines immunized against venoms of 

following species of snake.  

 

Figure 1: African (10) Snakes for 
Immunization 
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Bitis gabonica 
Gaboon Viper is the common name and the 

scientific name is - (Bitis gabonica) is the ultimate 

ambush snake as it perfectly blends in with leaf 

cover and surrounding vegetation.  Ambushes its 

prey (large birds and some mammals) by standing 

still, and attacks by surprise.  Very heavy-bodied 

(weighs up to 10 kg), and can grow to over 2 m in 

length.  Large triangular head, develops two nostril 

horns with age.  Has the longest fangs of any snake 

in the world (records at 50 mm). 

 

 

 

Bitis arietans 
Puff Adder is the common name and the scientific 

name is – (Bitis arietans). The Puff Adder (Bitis 

arietans) is responsible for more fatalities (accounts 

for +/- 60% of all snake bites) than any other snake 

in Africa.  Most common on the African continent 

and inhabits the majority of regions (except for 

some deserts and rainforests).  Since it relies on 

camouflage to hide itself and lies still when 

approached, people tend to step on them and get 

bitten.  Has very long fangs (12-18 mm).  Average 

length is 1 m.  Moves in a similar fashion to the 

way caterpillars move.  When disturbed hisses 

loudly and forms a tight coil. Strikes sideways.  

Can inject between 100 and 350 mg of cytotoxic 

venom in a single go. The lethal dose for a human 

is 100 mg of its venom. Good swimmer and 

climber. 

 

Echis leucogaster 
White-bellied Carpet Viper is the common name 

and the scientific name is Echis leucogaster. Echis 

leucogaster is a venomous viper species endemic to 

West and Northwest Africa. It is named after its 

white (leuco-), unmarked belly (gaster). It grows to 

an average total length (body + tail) of 30–70 cm 

(12–28 in), with a maximum total length of 87 cm 

(34 in). The scalation of the head is similar to E. 

carinatus. The body is rather stout, the cross-

section of which is circular or subtriangular. The 

dorsal scales are rough and heavily keeled. At 

midbody, there are 27-33 rows of dorsal scales. 

The ventral scales number 165-180. Coloration and 

pattern are both variable. Color ranges from brown 

to gray to reddish and everything in between. 

Pattern generally consists of a series of light, 

oblique, dorsal crossbars or saddles set against a 

darker ground color. The flanks are lighter in color, 

normally with a series of triangular, subtriangular, 

or circular, dark markings with light or white 

edges. The belly is an unbroken pale cream, white, 

or ivory. 

 

Echis ocellatus 
West African carpet viper is the common name and 

the scientific name is Echis ocellatus. Echis 

ocellatus is a venomous viper species endemic to 

West Africa. No subspecies are currently 

recognized. It is responsible for more human 

fatalities due to snakebite than all other African 

species combined. 

 

Naja haje 
Egyptian cobra is the common name and the 

scientific name is Naja haje. The Egyptian cobra 

(Naja haje) is a species of cobra found in Africa. It 

is one of the largest cobra species native to Africa, 

second to the forest cobra (Naja melanoleuca). 
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Naja melanoleuca 
Forest cobra is the common name and the scientific 

name is Naja melanoleuca. This cobra is of 

medium build, but becomes robust and thick set in 

specimens over 1,5m. Rears up high and spreads a 

long narrow hood. The head is distinct from the 

neck. Large specimens have very broad heads with 

bulging temporal muscles. This cobra can reach 

lengths of 2,7 m. Normal length is 1,5 to 1,8m. Any 

specimen over 1,8 m is an impressive sight. The 

front part of the body is a light yellowish-brown, to 

bronze, gradually darkening towards the tail, which 

is black. The scales are smooth and shiny, in 19 

rows at midbody. 

 

Naja nigricollis 
Black-necked spitting cobra is the common name 

and the scientific name is Naja nigricollis. Naja 

nigricollis belongs to the cobra genus Naja under 

the family Elapidae. It previously included two 

subspecies that have been moved to the species 

Naja nigricincta - the zebra spitting cobra (Naja 

nigricincta nigricincta) and the black spitting cobra 

(Naja nigricincta woodi). 

 

Dendroaspis polylepis 
Black Mamba is the common name and the 

scientific name is Dendroaspis polylepis. The 

Black Mamba (Dendroaspis polylepis) is Africa’s 

largest venomous snake, reaching an average 2.5 m 

in length (8 feet). The biggest ones however, can 

get as long as 4.5 m (14 feet).  It is also the 

continent’s most feared snake.  Extremely 

aggressive, it will not hesitate to strike.  Fast and 

agile, it reaches speeds of up to 20 km/h (12 mph).  

Despite its name the “black” mamba is not black, 

but rather brown/olive or brownish-grey in colour.  

The snake has an “inky black” mouth displayed 

when threatened.  It has extremely potent neuro and 

cardio-toxic venom, capable of killing a dozen men 

in as little as one hour. Without anti-venom, the 

mortality rate for a black mamba is almost 100%. 

Diet-wise, the animal feeds on creatures such as 

moles, rats, mice, birds, squirrels and other small 

mammals 

 

Dendroaspis viridis 
Western Green Mamba is the common name and 

the scientific name is Dendroaspis viridis. The 

western green mamba (Dendroaspis viridis), also 

known as the West African green mamba or 

Hallowell’s green mamba, is a long, thin, and 

highly venomous snake of the mamba genus, 

Dendroaspis. This species was first described in 

1844 by the American herpetologist Edward 

Hallowell. The western green mamba is a fairly 

large and predominantly arboreal species, capable 

of navigating through trees swiftly and gracefully. 

It will also descend to ground level to pursue prey 

such as rodents and other small mammals. 

 

Dendroaspis jamesoni 
Jameson’s mamba is the common name and the 

scientific name is Dendroaspis Jamesoni. 

Jameson’s mamba is a large, slender elapid snake 

with smooth scales and a long tapering tail which 

typically accounts for 20 to 25% of its total length. 

The average length of an adult snake is 

approximately 1.5 meters (4.9 ft) to 2.2 meters (7.2 

ft). They grow as large as 2.64 meters (8 ft 8 in). 

Adults tend to be dull green across the back, 

blending to pale green towards the underbelly with 

scales generally edged with black. The ventral side, 

neck and throat are typically cream or yellowish in 

colour. Jameson’s mambas have a narrow and 

elongated head containing a small eye and round 

pupil. Like the western green mamba, the neck may 

be flattened. The subspecies D. jamesoni kaimosae, 

which is typically found in the eastern part of the 

species’ range, feature a black tail while central and 

western examples typically have a pale green or 

yellow tail. No significant sexual dimorphism has 

been observed between male and female snakes. 

 

Conclusion 
The Anti Snake Venom Serum - African (10) is 

indicated for bites caused by above mentioned 

species of snakes, where the patient presents with 

visible clinical signs and symptoms of severe local 

and/or systemic envenomation. 

1. Local envenomation: 

a. Presence of bite marks with or without 

oozing of blood, blistering and change in 

color of skin. 

b. Rapidly progressive or massive swelling 

involving more than half of the bitten limb 

within few hours of bite (without 

tourniquet). 

c. Enlargement and tenderness of regional 

lymph nodes within hours after bite. 

2. Systemic envenomation: 

a. Neurotoxic envenoming: Moderate or no 

local swelling, progressive descending 

paralysis with ptosis and paralysis of eye 

movements.  Earliest symptoms of 

neurotoxicity is blurred vision/double 

vision, feeling of heaviness of eyelids and 

apparent drowsiness, raising the eyebrows 

and puckering the forehead even before 

ptosis, Imminent respiratory failure is 

suggested by dyspnoea, distress, 

restlessness, sweating, respiratory muscle 

weakness and terminal coma as a result of 

respiratory or circulatory failure. 

b. Haemorrhagic envenoming: spontaneous 

systemic bleeding from gums (gingival 

sulci), coagulopathy detected by 20 min 
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WBCT with or without external bleeding, 

persistent bleeding from fang marks, 

nausea, vomiting and shock. 

c. Cytotoxic envenoming: Painful and 

progressive swelling with blood stained 

tissue fluid leaking from bite wound, 

hypovolemic shock, blistering and 

bruising-severe pain at bite site, and 

throughout affected limb and painful and 

tender enlargement of lymph glands, and 

irreversible tissue death (necrosis/ 

gangrene). 
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