
  
 

EVALUATION OF THE EFFICACY OF THREE PLANT EXTRACTS AGAINST 

VENOMS OF FIVE SNAKE SPECIES IN NORTHERN NIGERIA 

 

 

 

 

BY 

 

 

 

 

YUNUSA YAHAYA 

 

 

 

 

 

 

DEPARTMENT OF VETERINARY PUBLIC HEALTH AND PREVENTIVE 

MEDICINE 

FACULTY OF VETERINARY MEDICINE 

AHMADU BELLO UNIVERSITY, ZARIA 

 

 

 

 

 

 

 

 

 

MARCH 2017 



i 
 

EVALUATION OF THE EFFICACY OF THREE PLANT EXTRACTS AGAINST 

VENOMS OF FIVE SNAKE SPECIES IN NORTHERN NIGERIA 

 

 

BY 

 

 

YUNUSA Yahaya 

P15VTPH9009 

BSc, (1997), MSc (2006) (ABU, ZARIA) 

 

 

 

 

A THESIS SUBMITTED TO THE SCHOOL OF POSTGRADUATE STUDIES, 

AHMADU BELLO UNIVERSITY, ZARIA IN PARTIAL FULFILMENT OF THE 

REQUIREMENTS FOR THE AWARD OF DEGREE OF DOCTOR OF 

PHILOSOPHY IN VETERINARY PUBLIC HEALTH AND PREVENTIVE 

MEDICINE 

 

 

 DEPARTMENT OF VETERINARY PUBLIC HEALTH AND PREVENTIVE 

MEDICINE, AHMADU BELLO UNIVERSITY, ZARIA 

 

 

 

March, 2017 



ii 
 

DECLARATION 

I declare that the work in this thesis entitled “Evaluation of the efficacy of three plant 

extracts against venoms of five snake species in Northern Nigeria” has been performed 

by me in the Department of Veterinary Public Health and Preventive Medicine. The 

information derived from the literature has been duly acknowledged in the text and list of 

references provided. No part of this dissertation was previously presented for another 

degree or diploma at this or any other Institution. 

 

_____________________        ___________________                               ______________ 

YUNUSA Yahaya   Signature                                                    Date 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



iii 
 

CERTIFICATION 

 

The thesis entitled “Evaluation of the efficacy of three plant extracts against venoms of 

five snake species in Northern Nigeria” by YUNUSA Yahaya meets the regulations 

governing the award of Doctor of philosophy degree in Veterinary Public Health and 

Preventive Medicine of Ahmadu Bello University, Zaria and is approved for its 

contribution to knowledge and literary presentation.  

 

Professor J. K. P. Kwaga 

____________________________                 _____________            ___________ 

 Chairman, Supervisory committee                   Signature                           Date 

 

 

Professor M. S. Abubakar 

__________________________                 _____________                ____________ 

Member, Supervisory Committee                       Signature                           Date 

 

 

Professor A.O.Adaudi 

__________________________                  _____________                ____________ 

Member, Supervisory Committee                       Signature                            Date 

 

 

Professor E. C. Okolocha 

__________________________                    ____________                 ___________ 

Head of Department                                          Signature                                Date 

 

Prof S. Z. Abubakar 

______________________________              ____________                ___________ 

Dean School of Postgraduate studies                 Signature                                 Date 

 

 

 



iv 
 

ACKNOWLEDGEMENTS 

 

In the name of Allah the Beneficent the Merciful. Thanks be to God. I really thank my 

supervisors: Professor J. K. P. Kwaga, Professor M. S. Abubakar and Professor A.O. 

Adaudi for their patience, advice, and corrections.Special thanks to all those who supported 

this study, my family, friends and well-wishers. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



v 
 

ABSTRACT 

Africa is blessed with abundance of natural resources including both fauna and flora. 

Nigeria has a lot of medicinal plants that are not yet exploited and some are traditionally 

known to be used in the prevention and or treatment of snake bites. Screening some of 

these plants scientifically will prove the traditional claims by the snake charmers and 

herbalists may lead to the production of single polyvalent antidote for the prevention and 

treatment of snake bites. The objectives of the study were to: Select, collect and identify 

plants with potential antivenom properties and five species of poisonous snakes; 

Determine the phytochemical constituents of the three plants; Carry out acute 

toxicological studies of the selected plant extracts; Determine the LD50 of venoms of 

different snake species and the plant extracts; Determine the antivenom potentials of the 

different fractions of the plant extracts; Carry out interactive studies with various plant 

extract fractions on the venom  in vivo; Determine the protective effects of three plant 

extracts against the haemorrhagic effect of snake venoms in rats; Carry out studies on the 

effects of various plant extracts in neutralizing snake venoms on 1kb plasmid DNA 

migration on agarose gel electrophoresis. Results of the phytochemical analysis of the 

crude extracts of the three plants (Olax manni, Urginea altissima and Xeromphis nilotica) 

showed the presence of carbohydrates, glycosides, steroids/triterpens, cardiac glycosides, 

saponins, glycosides and alkaloids. In addition, Extract of Urginea altissima contained 

free anthracenes. However, the ferric chloride test failed to detect glycosides in all the 

extracts, while Bontrager‘s test and modified Bontrager‘s test did not detect free 

anthracenes and combined anthracenes respectively in the extracts of Olax manni and 

Xeromphis nilotica. Similarly, Mayer‘s, Dragendoff‘s and Wagner‘s tests failed to detect 

alkaloids in Olax manni, and Xeromphis nilotica. The in vivo studies revealed that the 
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aqueous fractions of the 3 plants (A4, B4 and C4) have the highest activity against the 

snake venoms when administered 30 minutes before, after and when venom and extracts 

were administered, which showed that the three plants have both curative, prophylactic 

and neutralization effects against snake venom. Plant B (Urginea altissima) had the 

highest (100 %) activity with all the rats treated with its aqueous extract surviving 

envenomation. The prophylactic method of inoculation was found to be the most 

effective. Toxicity studies showed that the LD50 of the venom of N. haje, N. katiensis, N. 

nigricollis, E. ocellatus and B. arietans in Wistar rats were found to be 0.22, 0.55, 0.87, 

1.24 and 1.80 mg/kg, respectively. Bitis arietans has the highest LD50 followed by Echis 

ocellatus while Naja haje was having the lowest LD50 follwed by Naja katiensis, found to 

have the lowest LD50 Toxicity. Anticoagulant activity of the snake venom was measured 

by the time taken for blood to clot. The clotting time for Naja nigricollis, Naja haje and 

Naja katiensis were found to be 132, 128 and 115 minutes, respectively. However, the 

venoms of Bitis arietans and Echis ocellatus did not clot during the period of the 

experiment. Studies on haemorrhagic effect of venoms in rats indicated that aqueous 

fraction of Urginia altissima showed antivenom activity against the venoms of Naja 

nigricollis, Naja haje, Naja Katiensis, Bitis arietans and Echis ocellatus there were no 

patches observed. The aqueous extract fraction of Olax manni showed protective effect 

against venoms of Naja nigricollis, Naja haje, Naja katiensis, Bitis arietans and Echis 

ocellatus while aqueous fraction of Xeromphis nilotica also had protective effect against 

the venom of Naja nigricollis, Naja haje, Naja katiensis and Bitis arietans. However, 

there were some patches of blood in the skin of rats inoculated with venom of Echis 

ocellatus. The results established the aqueous fraction of the three plants the neutralization 

effects of venom. The interactive study of the aqueous fraction of Urgines altissima, 
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venom and the plasmid DNA measured by migration on agarose gelelectrophoresis 

showed that aqueous fractions had high antivenom activity against the venoms of Naja 

nigricollis, Naja haje, Naja katiensis, Bitis arietans and Echis ocellatus.1 kb DNA ladder 

and the plasmid DNA migrated very well on agarose gel electrophoresis. The mixture of 

plasmid DNA with separate venom of the snakes, showed no migration of the DNA on 

agarose gel electrophoresis. The plasmid DNA incubated with the aqueous fraction of 

plant B showed clear migration of the DNA on agarose gel electrophoresis. In conclusion 

the extract of three plants demonstrated curative, prophylactic and detoxifying effects 

against the venoms of the five venomous species of snakes.  
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CHAPTER ONE 

1.0 INTRODUCTION 

1.1 Background 

Snake venoms are complex mixtures of biologically active proteins and peptides. Many of 

the venoms affect haemostasis by activating or inhibiting coagulant factors or platelets, or 

by disrupting endothelium (Chippaux, Williams, and White, 1991). Based on sequence, 

these snake venom components have been classified into various families, such as serine 

proteases, metalloproteinases, C-type lectins, disintegrins and phospholipases (Sanchez et 

al., 2000). The various members of a particular family act selectively on different blood 

coagulation factors, blood cells or tissues. For almost every factor involved in coagulation 

or fibrinolysis there is a venom protein that can activate or inactivate it (Du et al., 2002; 

Rosing and Tans, 1992; Sanchez et al., 2000). 

Variation in venom composition among venomous snakes is a well- known and well-

documented phenomenon (Hoso et al., 2007; Mounier et al., 2001; Shimokawa et al., 

1997). The existence of these variations has serious implications, not only in clinical 

medicine and the treatment of snake-bite patients, but also in toxicology and in research. 

Venom variation can occur at very low taxonomic levels, and very closely related and 

similar species or subspecies may have radically different venom composition. An 

incomplete understanding of the systematics of a group of venomous snakes can therefore 

have a number of effects on the treatment of snake-bite patients and toxicological research. 

These include inefficient antivenoms (Warrell, 1986, 1989; Warrell, 1996; Warrell and 
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Arnett, 1976) unexpected symptoms (Gillissen et al., 1994) and difficulties in replicating 

experimental results (Ohkura et al., 1988; Namiranian and Hider, 1992) 

Many of the most medically important venomous snakes are part of complex groups of 

often very similar species. The systematics of many such complexes, and the definition and 

identification of the individual species, is the subject of considerable debate. Venom 

composition can vary widely even between closely related species; as a result, a sound and 

explicit taxonomic framework is of great importance for toxinological and clinical research 

and the production and use of antivenoms (Andrews, et al., 2001; Fry, 2005; Kuch et al., 

2006; Stromblad and Cheresh, 1996; Wuster and McCarthy, 1996).  

Snakevenoms are a complex mixture of components which have a diverse array of actions 

both on prey and human victims. These components are biologically highly active proteins, 

whose primary function is to kill or immobilize the prey and also to assist in its digestion of 

that prey and different species of snakes have its own particular requirements for the action 

of venom onthe type of prey it seeks (Bryan et al., 2009; Sanchez, 2007; Tan and 

Ponnudurai, 1992; Wüster et al., 2008). 

This requirement of specialization in venom composition may occour independent of 

morphological variation. To achieve the end result of prey acquistion and/or digestion, the 

venoms may contain a mixture of the following active components: neurotoxic (pre/post 

synaptic), cardiotoxic, myolytic, coagulant, haemostatic (activating/inhibiting), 

haemorrhagic and possibly directly nephro- or hepatotoxic components. Snake bite is an 

important issue in developing countries especially the tropics and subtropics causing both 

morbidity and mortality and also leaving health care impacts especially in countries of 
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Africa and Asia (Isbell, 2006; Theakston et al., 2003), though there has been 

underreporting of deaths and snake bite cases in under developed countries (Warrell, 1995; 

Warrell and Arnett, 1976). The spitting cobra- Naja nigricollis, African puff adder- Bitis 

arietans and the carpet viper-Echis ocellatus are responsible for 95% snake bite cases in 

Nigeria (Habib, Gebi, and Onyemelukwe, 2001). The venom of the cobras is mainly 

neurotoxic which cleave the beta chains of fibrinogen; while that of vipers are myotoxic 

and cleave the beta and gamma chains offibrinogen thus exhibiting different 

fibrinogenolytic activity making the vipers more fibrinogenolytic (Ajagun, 2010; Habib, 

2013; Malhotra and Thorpe, 2004; Pook et al., 2009; Wuster and Broadley, 2007). 

Snake envenomation has been enlisted in the 2009 list of Neglected Tropical Diseases 

(NTDs) (Gutiérrez et al., 2013). Venomous or poisonous snakes use their fangs located in 

the mouth to either kill or immobilize their prey using venom which is modified saliva to 

achieve this. There are six families of venomous snakes. Four families of venomous snakes 

are found in Nigeria-Viperidae, Elapidae, Colubridae and Actraspididae,but three species 

i.e., carpet viper (Echis ocellatus), black-necked spitting cobra (Naja nigricollis) and puff 

adder (Bitis arietans), belonging to the first two families, are the most important snakes 

associated with envenoming in Nigeria (Habib et al., 2001). Echis ocellatus accounts for 

the highest percentage of bites in Kaltungo, Gombe state. Bites occur more often while 

victims are farming, herding or taking walks in bush paths (Warrell, 1995; Abbas et al., 

2009). 

Snake bites can be deadly, but the venoms also contain components of medical and 

biotechnological value. The proteomic characterization of snake venom proteomes, snake 

venomics, has thus a number of potential benefits for basic research, clinical diagnosis, and 
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development of new research tools and drugs of potential clinical use. Snake venomics is 

also relevant for a deep understanding of the evolution and the biological effects of the 

venoms, and to generate immunization protocols to elicit toxin-specific antibodies with 

greater specificity and effectiveness than conventional systems.The diffusion of toxins from 

the site of a bite into the circulation is essential for successful envenomation. Degradation 

of hyaluronic acid in the extracellular matrix (ECM) by venom hyaluronidase is a key 

factor in this diffusion. Hyaluronidase not only increases the potency of other toxins but 

also damages the local tissue. In spite of its important role, little attention has been paid to 

this enzyme. Hyaluronidase exists in various isoforms and generates a wide range of 

hyaluronic acid degradation products. This suggests that beyond its role as a spreading 

factor, venom hyaluronidase deserves to be explored as a possible therapeutic target for 

inhibiting the systemic distribution of venom and also for minimizing local tissue 

destruction at the site of the bite (Girish and Kemparaju, 2006; Lu et al., 2004). 

1.2 Statement of the Research Problem 

There are many species of snakes in Nigeria found in a wide range of habitat from 

terrestrial, arboreal to aquatic habitats preferring sparsely populated areas, such as food 

storage facilities, unkempt bushes, holes, crevices, and areas where prey is readily or likely 

to be available for them (Altimari, 1998; McDiarmid et al., 1999; Schmidt and Inger, 

1957). 

Snake envenomation is still a health problem worldwide especially in many tropical 

countries. It has been estimated that global mortality from snake envenomation is up to 

100, 000 people per year (Chippaux, 1998; Kasturiratne et al., 2008). Naja nigricollis, 
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Echis ocellatus and Bitis arietans are responsible for 95% snake bite cases in Nigeria. 

Inaccessibility and the cost of antivenom limits the supply to where the therapy is strongly 

useful and till date there is no general single antidote for the curative and or prevention of 

snakebites. Data on animal‘s envemation globally is scarce. From hospital medical records 

Iran recorded 4.4% animal envenomation. 

Medicinal plants have been used as folk medicine for treatment of snake bites, reliance on 

medicinal plants is primarily due to their effectiveness, cultural preferences, inexpensive 

nature, non-poisonous nature and dependence on neighboring forests (Andrews et al., 2004; 

Du et al., 2001; Gupta and Peshin, 2012). 

Globally, traditional healers are using herbal medicine to cure and prevent snake 

envenomations. Nigeria has many medicinal plants that are yet to be exploited and some 

are known traditionally to be used in the prevention and treatment of snake bite. However, 

there is the need, to scientifically evaluate the efficacy of these traditional herbal drugs 

against snake venoms. Studies on the pharmacological effect of biological plants against 

snake bite are few. 

1.3 Justification 

Snakebite is of public health, medical and economic importance in developing countries 

where agriculture, forestry, hunting and fishing are the main occupationsof the populace. 

The environments where these activities are carried out harbour venomous snakes. The 

rampant cases of snake bites in Nigeria has led to the death or deformities of many victims 

especially the peasant farmers, nomads as well as their animals and these cause a lot of 
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economic consequences most especially reduced yield in farm produce and meat 

production (Bilgrami et al., 2004; Maita et al., 2003). 

In several cases of snake envenomation, survivors are left with chronic functional disability 

from necrotic effects of venom, requiring amputations, chronic ulceration, chronic renal 

failure and neurological squealae from intra-cranial haemorrhages and thromboses 

(Theakston et al., 2001). 

Screening some of these plants scientifically will prove the claim by snake charmers and 

herbalists and may lead to production of antidote for treatment of snakebites. In such 

screening, emphasis should be on proper design of both in vivo and in vitro studies, so that 

they relate exactly to the clinical situations (Borges et al., 2000; Golubkov et al., 2003; Koh 

et al., 2006; Samy et al., 2006; Santos et al., 2000). This study, however, will assess some 

plants that are found locally in order to explore their potential use for the production of 

antidotes for the treatment of snake bites. Also the molecular interaction of these plants 

with snake venom and plasmid deoxyribonuleic acid (DNA) will be exploited to further 

understanding of the efficacy of these plants against snake venoms. 

1.4 Aim of the Study 

The aim of this study was to determine the antivenom properties of selected indigenous 

plants (Olax manni, Urginea altissima and Xeromphis nilotica) and their activities against 

five species of venomous snakes: Naja nigricollis; Naja haje; Naja katiensis Bitis arietans 

and Echis oacellatus. We selected the three plants based on the pilot studies conducted with 

10 species of plants: Annona senegalensis; Aspilia Africana; Hibiscus scabdariffa; Luffa 
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aegyptiaca, Nicotiana rustica, Olax manni, Parkia biglobosa, Tamarindus indica, Urginea 

altissima and Xeromphis nilotica. 

1.5 Objectives of the Study 

The objectives of the study were to: 

1 Select, collect and identify plants with potential antivenom properties and five 

species of poisonous snakes. 

2 Determine the phytochemical constituents of the three plants 

3 Carry out acute toxicological studies of the selected plant extracts. 

4 Determine the LD50 of venoms of different snake species and the plant extracts. 

5 Determine the antivenom potentials of the different fractions of the plant extracts. 

6 Carry out interactive studies with various plant extract fractions on the venom in 

vivo. 

7 Determine the protective effects of three plant extracts against the haemorrhagic 

effect of snake venoms in rats.  

8 Carry out studies on the effects of various plant extracts in neutralizing snake 

venoms on 1kb plasmid DNA migration on agarose gel electrophoresis. 
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1.6 Hypotheses 

 Ho: The extracts of Olax manni, Urginea altissima, and Xeromphis nilotica have no 

antivenom properties. 

 Ho: the extracts of Olax manni, Urginea altissima and Xeromphis nilotica have no 

protective effect against the haemorrhagic effects snake venoms in vivo. 

 Ho: the extracts of Olax manni, Urginea altissima and Xeromphis nilotica have no 

effect on snake venom plasmid deoxyribonucleic acid (pDNA) migration on 

agarose gel electrophoresis. 
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CHAPTER TWO 

2.0 LITERATURE REVIEW 

2.1 Historical Background 

2.1.1 Taxonomy 

Snakes are classified in the phylum Chordata, subphylum Vertebrata, class Reptilia, order 

Squamata, suborder Serpentes. The classification of snakes is strongly linked to and 

dependent on their evolution. There are 19 snake families with 417 genera and 

approximately 2900 species (Arni and Ward, 1996; Bergmeier et al., 2001; Ditmars, 1933; 

Mattison, 2007; Schmidt and Inger, 1957; Zhou, Dangelmaier, and Smith, 1996). 

Cobras are among the venomous snakes of which there is high public awareness. Within 

the genus Naja, the most extensively revised taxa are the Asian representatives of the 

genus, where successive revisions have raised the number of recognised species from one 

to eleven (Slowinski and Wuster, 2000; Wuster and Thorpe, 1991; Wüster, Thorpe et al., 

1995). And the African spitting cobras, in which the number of recognised species has risen 

from one to five (Broadley, 1968; Broadley and Wuster, 1974; Roman, 1968, 1969; Wuster 

and Broadley, 2003).  

Snakes are very specialized and most modern reptiles, first appearing in fossil record 

during the time of the Dinosaurs (Cheresh, 1998). They evolved from the ground dwelling 

or burrowing lizards that exploited the survival advantages to be found in a cyclical legless 

body. They gave up external ears and developed clear scales to shield their ever open eyes 

from damage and dust (Endo and Tamiya, 1991; Fan and Cardoso, 1995; Juan, Calvet, and 

Libia, 2007; Mattison, 2007; Murari et al., 2005; Rosing et al., 2001).   
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Snakes have also evolved a host of instinctive behaviours that enabled them to find and 

catch prey, hide from predators, reproduce and survive in a great variety of climates: 

tunneling beneath dirt and sand, swimming in aquatic environments, climbing (arboreal) 

trees and crawling on the land (Dong–Zong et al., 1997). For these reasons snakes have 

become an integral part of the ecosystem throughout the world. 

Snakes possess  elongated internal organs, specialized muscles and resilient, scaled skins of 

varied pattern and colour that provides them with camouflage and some limited protection 

from predators (Booth et al., 2011; Greene, 1997). They have developed the ability to move 

without legs over and through all types of terrain, vegetation and water. They capture and 

feed on their prey without the aid of appendages, as well as to periodical shed of an old skin 

(Mattison, 2007; Roman, 1968). 

2.1.2 Morphology 

Snakes do not have legs, ears, or eyelids and their bodies are greatly elongated and mostly 

cylindrical. Often the sex organs of a snake may protrude from the anal plate area and are 

confused for legs. Snakes are ectotherms, regulating their body temperature by taking heat 

from or giving off heat to the environment (Dörmann et al., 2001). Because their body 

temperature is affected by environmental temperatures and varies with surrounding 

conditions, snakes become inactive during very hot seasons (aestivation) and very cold 

seasons (hibernation) (Girish et al., 2004). Some snakes may go for several weeks without 

eating because of frequent periods of inactivity. Snakes rely on behaviour to regulate their 

body temperature, during the hot part of the day, snakes move to shady areas, and on cool 

days they sun themselves on rocks, roads or in warm open areas (Gutiérrez et al., 2006).  
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Though most or all snakes are thought to be dangerous, poisonous and regarded as threats 

hence the negativistic attitude to them from most people, the majority of snakes are non-

poisonous. Venomous snakes are fewer than non-poisonous snakes (Kalafatis et al., 2003). 

Venomous snakes have some basic morphological distinguishing features that differentiate 

them from non-poisonous snakes. These include – a triangular shaped head, elliptical pupils 

of the eyes, the tip of the tail may have two sets of scales and the underside scales go all the 

way across in a single row from the anal plate while non-poisonous snakes have two rows 

of scales from the vent to the end of the tail (Boycott and Haacke, 1979; Calvete et al., 

2007).  

Although conventional morphological approaches have contributed considerably to the 

resolution of the systematics of these complexes (Broadley, 1968; Broadley and Wuster, 

1974) more advanced approaches such as multivariate morphometrics (Broadley, 1968; 

Broadley & Wuster, 1974) and their combined use with mtDNA (Broadley and Wuster, 

2004; Slowinski and Keogh, 2000; Wuster and Broadley, 2003; Wüster et al., 1995) have 

been especially valuable in unravelling the systematics of groups with more subtle patterns 

of morphological variation.  

Morphological differences between populations may be due either to natural selection, 

independent of phylogenetic affinities, or to phylogenesis (Thorpe et al., 1994; Thorpe et 

al., 1995), and the pattern of variation alone cannot differentiate between these two 

hypotheses. On the other hand, the presence of multiple mtDNA haplotype clades does not 

necessarily indicate the presence of multiple species (Puorto et al., 2001), and may even 

mask patterns of gene flow and incipient speciation (Ogden and Thorpe, 2002; Thorpe and 

Richard, 2001). Congruence between molecular and morphological markers indicates that 
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the observed morphological differences are indeed a result of the populations being 

different evolutionary lineages, and that the mtDNA haplotype clades correspond to 

separate organismal lineages.  

The nomenclatural history of the African spitting cobra parallels that of other taxa that fell 

victim to the phenomenon of the ―inertial species concept‖ (Good, 1994; Rollin and Kesel, 

1990): a plethora of forms was described in the 19th and early 20th century, often as full 

species, followed by the lumping of all African spitting cobras into the single species N. 

nigricollis, with most authors following the taxonomy. The first description of an African 

spitting cobra was by Andrew Smith, who described Naja nigra in 1838, but this name is 

preoccupied by Naja nigra Gray, a synonym of N. atra of China. (Smith et al., 1838) 

subsequently illustrated this snake, known as a ‗spitter‘, under the name ―N. haje Var. C‖, 

but Boulenger nevertheless included it in the synonymy of N. flava Merrem (N. nivea). 

The taxonomy of the African spitting cobras has fluctuated greatly since the description of 

the Black-necked spitting cobra Naja nigricollis from Ghana. Naja mossambica was 

described from Tete and Sena by Peters (1854). Günther (1894) described Naja nigricollis 

var. crawshayi on the basis of a dry skin from Lake Mweru, while (Bocage and Barboza 

(1895) described from Angola the varieties occidentalis, melanoleuca (preoccupied by N. 

melanoleuca Hallowell) and fasciata (preoccupied by N. fasciata Laurenti, a synonym of 

Naja naja). The largest extant snakes live in the tropics of South America and Southeast 

Asia where high temperatures facilitate the evolution of large body sizes among air-

breathing animals whose body temperatures are dependant on ambient environmental 

temperatures (poikilothermy). Very little is known about ancient tropical terrestrial 

ecosystems, limiting our understanding of the evolution of giant snakes and their 
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relationship to climate in the past. The maximum size of poikilothermic animals at a given 

temperature is limited by metabolic rate, and a snake of this size would require a minimum 

mean annual temperature of 30–34 °C to survive. This estimate is consistent with 

hypotheses of hot Palaeocene neotropics with high concentrations of atmospheric CO2 

based on climate models. Comparison of palaeotemperature estimates from the equator to 

those from South American mid-latitudes indicates a relatively steep temperature gradient 

during the early Palaeogene greenhouse, similar to that of today. Depositional 

environments and faunal composition of the Cerrejón Formation indicate an anaconda-like 

ecology for the giant snake, and an earliest Cenozoic origin of neotropical vertebrate faunas 

(Puorto et al., 2001). (Boulenger, 1896), in the third volume of his Catalogue of Snakes, 

included var. crawshayi under the forma typica and listed a new variety pallida as well as 

Peters‘ Naja mossambica under N. nigricollis, thus establishing the basis for the 

assumption of monospecificity for the African spitting cobras that was to become the 

generally accepted arrangement for more than seventy years. Additional forms were 

described as varieties or subspecies of N. nigricollis during the first half of the 20
th 

century. 

The form katiensis was described as a variety of N. nigricollis from Kati, Mali, by (Angel, 

1922), but gene flow and incipient speciation (Ogden and Thorpe, 2002; Thorpe and 

Richard, 2001). 
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2.2 Biology of Snakes 

2.2.1 Body size of snakes 

The largest extant snakes are the reticulated python, which measures about 6.95 m (22.8 ft) 

long (Head et al., 2009), and the anaconda, which measures about 5.21 m (17.1 ft) long and 

is considered the heaviest snake on Earth and weighing up to  97.5 kg (215 lb) (Rivas, 

2000). The smallest extant snake is Leptotyphlops carlae (Barbados threadsnake), with a 

length of about 10.4 cm (4.1 in) (Fry, 2005). Most snakes are fairly small animals, 

approximately 1 m (3.3 ft) in length (Boback and Guyer, 2003; Branch, 1979; Hamako et 

al., 1998). 

2.2.2 Perception 

Pit vipers, pythons, and some boas have infrared-sensitive receptors in the deep grooves of 

their snout, which allow them to detect the radiated heat of warm-blooded prey. In pit 

vipers, the grooves are located between the nostril and the eye in a large "pit" on each side 

of the head. Other infrared-sensitive snakes have multiple, smaller labial pits lining the 

upper lip, just below the nostrils (Rao, and Kini, 2004). 

Snakes use smell to track their prey. They smell by using their forked tongues to collect 

airborne particles, then passing them to the vomero-nasal organ or Jacobson's organ in the 

mouth for examination. The fork in the tongue gives snakes a sort of directional sense of 

smell and taste simultaneously. They keep their tongues constantly in motion, sampling 

particles from the air, ground, and water, analyzing the chemicals found, and determining 

the presence of prey or predators in the local environment. In water-dwelling snakes, such 

as the anaconda, the tongue functions efficiently under water. The underside is very 
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sensitive to vibration. This allows snakes to be able to sense approaching animals by 

detecting faint vibrations in the ground (Chatterjee et al., 2004; Rao et al., 2004). 

Snake vision varies greatly, from only being able to distinguish light from dark to keen 

eyesight, but the main trend is that their vision is adequate although not sharp, and allows 

them to track movements (Harvey et al., 1998; Roman, 1969; Schlöndorff and Blobel, 

1999; Smith et al., 1838; Tseng et al., 2004; Walter et al., 1999). Generally, vision is best 

in arboreal snakes and weakest in burrowing snakes. Some snakes, such as the Asian vine 

snake (genus Ahaetulla), have binocular vision, with both eyes capable of focusing on the 

same point. Most snakes focus by moving the lens back and forth in relation to the retina, 

while in the other amniote groups, the lens is stretched. Many nocturnal snakes have slit 

pupils while diurnal snakes have round pupils (Harvey et al., 1998; Roman, 1969; 

Schlöndorff and Blobel, 1999; Smith, 1838; Tseng et al., 2004; Walter et al., 1999). 

The shedding of scales is called ecdysis (or in normal usage, molting or sloughing). In the 

case of snakes, the complete outer layer of skin is shed in one layer. Snake scales are not 

discrete, but extensions of the epidermis—hence they are not shed separately but as a 

complete outer layer during each molt, akin to a sock being turned inside out (Pardal et al., 

2004; Roman, 1968; Shirwaikar, Malini, and Kumari, 2003). 

The shape and number of scales on the head, back, and belly are often characteristic and 

used for taxonomic purposes. Scales are named mainly according to their positions on the 

body. In "advanced" (Caenophidian) snakes, the broad belly scales and rows of dorsal 

scales correspond to the vertebrae, allowing scientists to count the vertebrae without 

dissection (Lewis, 2006). 



16 
 

2.2.3 Reproduction 

Pathenogenesis is a natural form of reproduction in which growth and development of 

embryos occur without fertilization. Agkistrodon contortrix (copperhead) and Agkistrodon 

piscivorus (cotton mouth) can reproduce by facultative parthenogenesis. That is, they are 

capable of switching from a sexual mode of reproduction to an asexual mode (Booth et al., 

2012). The type of parthenogenesis that likely occurs isautomixis with terminal fusion, a 

process in which two terminal products from the same meiosis fuse to form a diploid 

zygote. This process leads to genome wide homozygosity, expression of deleterious 

recessive alleles and often to developmental abnormalities. Both captive-born and wild-

born A. contortrix and A. piscivorus appear to be capable of this form of parthenogenesis 

(Booth et al., 2012). 

Reproduction in squamate reptiles is almost exclusively sexual. Males ordinarily have a ZZ 

pair of sex determining chromosomes, and females a ZW pair. However, the Colombian 

Rainbow boa, Epicrates maurus can also reproduce by facultative parthenogenesis resulting 

in production of WW female progeny (Booth et al., 2011; Chioato and Ward, 2003). The 

WW females are likely produced by terminal automixis. 

2.2.4 Winter dormancy 

In colderregions of the world especially during winters, snakes become inactive and unlike 

hibernation, in which mammals are actually asleep, brumating reptiles are awake but 

inactive. Individual snakes may brumate in burrows, under rock piles, or inside fallen trees, 

or snakes may aggregate in large numbers (Booth et al., 2012). 
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2.2.5 Feeding 

All snakes are strictly carnivorous, eating small animals including lizards, frogs, other 

snakes, small mammals, birds, eggs, fish, snails or insects (Barlow, Pook, Harrison, and 

Wüster, 2009; Harborne and Williams, 2000; Mehrtens, 1987; Sanchez, 2007).  Because 

snakes cannot bite or tear their food to pieces, they must swallow prey whole. The body 

size of a snake has a major influence on its eating habits. Smaller snakes eat smaller prey. 

Juvenile pythons might start out feeding on lizards or mice and graduate to small deer or 

antelope (Tattersall et al., 2004; Head et al., 2009). 

The snake's jaw is a complex structure. Contrary to the popular belief that snakes can 

dislocate their jaws, snakes have a very flexible lower jaw, the two halves of which are not 

rigidly attached, and numerous other joints in their skull, allowing them to open their 

mouths wide enough to swallow their prey whole, even if it is larger in diameter than the 

snake itself (Behler and King, 1979). For example, the African egg-eating snake has 

flexible jaws adapted for eating eggs much larger than the diameter of its head (Mehrtens, 

1987). This snake has no teeth, but does have bony protrusions on the inside edge of its 

spine, which it uses to break shells when it eats eggs (Mehrtens, 2001). 

Although, the majority of snakes eat a variety of prey animals, there is some specialization 

by some species. King cobras and the Australian bandy-bandy consume other snakes. 

Pareas iwesakii and other snail-eating colubrids of subfamily Pareatinae have more teeth on 

the right side of their mouths than on the left, as the shells of their prey usually spiral 

clockwise (Mehrtens, 2001; Hoso et al., 2007). 
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Some snakes have a venomous bite, which they use to kill their prey before eating It 

(Mehrtens, 1987; Hoso et al., 2007). Other snakes kill their prey by constriction (Mehrtens, 

1987). Still others swallow their prey whole and alive (Mehrtens, 1987; Sanchez, 2007). 

After eating, snakes become dormant while the process of digestion takes place (Havesteen, 

1990; Stephen et al., 1995; Sharma et al., 2004). Digestion is an intense activity, especially 

after consumption of large prey. In species that feed only sporadically, the entire intestine 

enters a reduced state between meals to conserve energy.  

The digestive system is then 'up-regulated' to full capacity within 48 hours of prey 

consumption. Being ectothermic ("cold-blooded"), the surrounding temperature plays a 

large role in snake digestion. The ideal temperature for snakes to digest is 30 °C (86 °F). So 

much metabolic energy is involved in a snake's digestion that in the Mexican rattlesnake 

(Crotalus durissus), surface body temperature increases by as much as 1.2 °C (2.2 °F) 

during the digestive process (Tattersall et al., 2004). Therefore, a snake disturbed after 

having eaten recently will often regurgitate its prey to be able to escape the perceived 

threat. When undisturbed, the digestive process is highly efficient, with the snake's 

digestive enzymes dissolving and absorbing everything but the prey's hair (or feathers) and 

claws, which are excreted along with waste (Stephen et al., 1995a; Leon et al., 1997; 

Tattersall et al., 2004; HomeoVision, 2011). 

2.3 Geographical Distribution of Venomous Snakes in Nigeria 

Snakes are an important component of the natural ecosystem of the environment and are 

commonly encountered in rural and urban areas of savannah zone (Paramonte, 2007). Live 

snakes are in great demand and are purchased forvarious purposes like venom extraction, as 
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food, ornamental decoation, guards and display. The snakes are even exported to foreign 

countries for exhibition shows, zoological gardens and manufacture of leather goods. Some 

families also depend for their livelihood on exhibiting snakes and they are known as snake 

charmers. In some cultures, snakes are worshipped and offered milk etc (Paramonte, 2007). 

Several studies have reported variations in species of snakes found in the ecological zones 

of the Sahel desert, Sudan, Guinea savannah and rain forest. However, little information is 

available on different snake species found within the narrow belt-line between the southern 

and northern guinea savannah zone of Nigeria. 

Four main families of snakes (Viperidae, Elapidae, Colubridae and Actraspididae) have 

been identified to be responsible for snake bites in Nigeria, with three species from the first 

two families - carpet viper (Echis ocellatus), black-necked spitting cobra (Naja nigricollis) 

and puff adder (Bitis arietans) being the most common culprits for envenomation in 

Nigeria (Habib et al., 2001). E. ocellatus has been reported to be responsible for the 

majority of envenomation in the savannah region of Nigeria (Habib et al., 2001; Abubakar 

et al., 2010). 

The saw-scaled or carpet viper (Echis ocellatus) is responsible for 90% of bites and 60% of 

deaths. In the Benue Valley of north-eastern Nigeria, the incidence of snake bite was found 

to be 497 per 100 000 population per year with a mortality of 12.2% (Warrell and Arnett, 

1976). Most bites and deaths were attributed to saw-scaled vipers (Echis ocellatus) and its 

distribution ranges throughout Nigeria in its natural habitat of forest edges and savannah, 

up to 3,000 feet above sea level. The carpet viper‘s breeding season coincides with heavy 

rainfall during the annual monsoon season, driving it to seek shelter in higher, drier habitats 
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to lay eggs (Ward et al., 1996; Venkateswarlu et al., 2002; Lee et al., 2003; Kanaji et al., 

2003; Kini, 2005; Habib et al., 2008).  

A community survey of snake bite by the black-necked spitting cobra (Naja nigricollis) in 

Malumfashi, northern Nigeria, found that in a population of 43 500 there were 15–20 

bites/100 000/year (Pugh et al., 1980). N. nigricollis usually inhabits savannah and semi-

desert regions of Africa. However, they can be found at altitudes up to 1,800 metres (5,900 

ft), as well as in tropical and subtropical regions of central Africa in moist savannah and 

cleared former forest regions, particularly near rivers and streams (WCH, 2011). Adaptable 

snakes, Naja nigricollis occurs in south-eastern Nigeria where their habitat has been 

transformed from rainforest to man-made farmlands, plantations, suburban areas, and a few 

fragmented forests. This species of cobra has found advantages in the drastic changes 

which have taken place in Nigeria's rainforests. A study by (Luiselli, 2001) suggests this 

snake now forages in much drier microhabitats. The range of Naja nigricollis is currently 

expanding from the south-eastern regions of Nigeria to the more desert and arid conditions 

in the central part of the nation (Abriol, 2011). They also live in coastal scrubs and dry 

grasslands. Like other cobra species, they may find abandoned termite mounds or rodent 

holes to hide or cool off. However, tree trunks seem to be their favourite hiding places. 

They are excellent tree climbers, thus can be arboreal at times. Because they are so 

common across Africa, they are encountered in villages or small towns where they may 

come in direct contact with people (Teng et al., 1984; Kamiguti et al., 1996; Abriol, 2011; 

Kini, 2003; Chung et al., 2004). 

(Adeiza and Minka, 2013) in a survey of snake species in the Northern and Southern 

Guinea Savannah reported a total of nine snake species identified from the two ecological 
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zones. Resultsof this study showed that of the 100 samples of snakes captured, 58% of the 

snakes belonging to the genus Naja. Of this number 86.2% of the Naja spp. snakes were 

captured from the ecological zone of northern guinea savannah. The most common species 

of Naja captured was Naja nigricollis (black necked spitting cobra) (30%), followed by 

Naja mossambica (12%), Naja haje (10%) and Naja katiensis (6%). Similarly, 20% of Naja 

nigricollis were captured around homes (Adeiza and Minka, 2013). 

Bitis arietans (puff adder), Caucus rhomobeatus and Dispholdus typus species were found 

basically in the ecological zone of southern guinea savannah and were the most abundant 

snakes found in this area (Adeiza and Minka, 2013). These species of snakes have been 

reported to flourish in the forest areas, but also do migrate to the southern savannah zone 

(Hughes, 1983), but rarely found in northern guinea savannah zone. In general, the species 

found in the savannah are almost totally different from those found in rain forest zones. 

However, within the guinea savannah some species found in the northern are also found in 

the southern guinea savannah, especially at the very belt-line that divides northern guinea 

form the southern guinea savannah (Laurent, 1955; Laing et al., 1995). 
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2.4 Snake Venom Composition and Pathology 

Snake venoms are complex mixtures of predominantly proteinaceous and peptidyl toxins. 

In addition, small organic substances, such as citrate, nucleosides and acetylcholine may 

also be present (Leon et al., 1999; Aird, 2002; Smalligan et al., 2004; M´enez et al., 2006; 

Silva et al., 2007; WHO, 2007; Bos et al., 2009). 

Historically, venoms have been differentiated from poisons by the route of entry into a 

recipient organism: venoms are injected or introduced into a wound produced by the 

delivering organism, and poisons are ingested (accidentally or intentionally) by the 

recipient organism. The term venom typically is applied to simple or complex secretions 

(usually containing multiple toxins) produced in a specialized gland in an animal and which 

causes deleterious effects and/or death when injected into a recipient organism. A toxin, on 

the other hand, is a biologically produced unique molecular entity, which can damage or 

kill an organism through its action on specific tissues. But even in the scientific literature, 

one still occasionally encounters the description of venom as a "neurotoxin" or a 

"haemotoxin", particularly in reference to the venoms of front-fanged snakes are 

encountered (families Atractaspididae, Elapidae and Viperidae). The term ―haemotoxin‖ is 

really a misnomer, because there are no venom toxins, though the dominant 

pharmacological effect of venom may be described superficially as "neurotoxic" or ―tissue-

damaging‖, no snake venom described to date contains only a single molecular or 

pharmacologically-active component. (Markland, 1998; McDiarmid et al., 1999; Lu et al., 

2005; Nair et al., 2007; Sant‘Ana et al., 2008; Harrison et al., 2009). 
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Snake venom is a mixture of toxins and different enzymes, (phospholipase A2, 

phosphodiesterases, hyaluronidases, amino acid oxidases, ATPases, proteases e.t.c.) used 

for purposes like increasing the prey's uptake of toxins to disarm it and in defence against 

danger. Some snake vemoms are specific to the tissues (mycotoxic), heart (cardiotoxic) or 

nervous system (neurotoxic) depending on the snake species. The venoms are composed of 

various collections of polypeptides or proteins. These polypeptides or proteins are basically 

divided into two - either enzymes or non-enzymatic polypeptides (Matsui et al., 2000; 

Zhang et al., 2003; Radis-Baptista et al., 2006). However, it should be noted that the 

proteins of snake venoms belong to a small number of superfamilies of proteins. The 

members in a single family show remarkable similarities in their primary, secondary and 

tertiary structures (Nathan et al., 1982;  Yeh et al., 2000; Rr et al., 2004).  At times, 

however, they differ from each other in their biological targeting and hence their 

pharmacological effects. Thus, each family of protein toxins is similar molecularly, but 

exhibits multiple functions. These structure-function relationships and the mechanisms of 

action of snake venom proteins are intriguing and posing exciting challenges to scientists 

(Pirkle, 1998; Rao et al., 2003; Lewis, 2006).  

The effects or actions of these toxins are mostly by a means of degradation of cells, tissues 

or intercellular bonds or by a competitive inhibition, blocking transmission of 

acetylcholine. Other venom components have been identified including carbohydrates, 

lipids, nucleoside and some metalloproteases ranging from components such as 

magnesium, calcium, and zinc as the most prevalent metals found in the venom (Tokunaga 

et al., 1988; Abubakar et al., 2010; Williams et al., 2011; Lewis, 2006). 
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Based on sequence, these snake venom components have been classified into various 

families, such as serine proteases, metalloproteinases, C-type lectins, disintegrins and 

phospholipases (Sanchez et al., 2000). The various members of a particular family act 

selectively on different blood coagulation factors, blood cells or tissues. For almost every 

factor involved in coagulation or fibrinolysis there is a venom protein that can activate or 

inactivate it (Rosing and Tans, 1992; Sanchez et al., 2000; Ahmed et al., 2008). 

Venom proteins affect platelet function by binding or degrading vWF or platelet receptors, 

activating protease-activated receptors or modulating ADP release and thromboxane A2 

formation. Some venom enzymes cleave key basement membrane components and directly 

affect capillary blood vessels to cause hemorrhaging. L-Amino acid oxidases activate 

platelets via H2O2 production. It is generally believed that the over-all action of snake 

venoms is caused by the combined effect of a number of different proteins (both enzymatic 

and none-nzymatic) found in the venoms (Chippaux, Williams, and White, 1991). 

Snakes of the family Viperidae (vipers and pitvipers) produce a complex mixture of a large 

number of distinct proteins 1, 2 in paired specialized venom glands located ventral and 

posterior to the eyes. C3 inspite of the fact that viperid venoms may contain well over 100 

protein components,4 venom proteins belong to only a few major protein families, 

including enzymes (serine proteinases, Zn2C-metalloproteases, L-amino acid oxidase, 

group II PLA2) and proteins without enzymatic activity. 

Snake bite results in subcutaneous/intramuscular injection of venom into the prey or human 

victims resulting in complicated pathology, comprising both local and systemic effects. 

Systemic toxicity may include pre or post-synaptic neurotoxicity, myotoxicity, pro-or 
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anticoagulant activities and hypotensive or rarely, hypertensive effects. The local effects 

include oedema, haemorrhage, dermonecrosis and myonecrosis (Chippaux et al., 1991; Tu, 

1996; Kini, 1997; Cher et al., 2005). The extent of systemic effects depends on the 

concentrations of systemic toxins injected and on the rate at which these toxins diffuse into 

the circulation from the site of the bite (Petras et al., 2011;  Gutiérrez, 2002; Cher et al., 

2005).  

Basically, toxin diffusion depends upon the extent of local tissue destruction. Locally-

acting enzymes/toxins include myotoxins (enzymic/non-enzymic), zinc containing 

haemorrhagic metalloproteases. These degrade proteins and glycosaminoglycans of the 

extracellular matrix (ECM) and connective tissue surrounding blood vessels and capillaries. 

The loss in structural integrity facilitates toxin diffusion. However, these degradative 

enzymes vary in relative abundance in different venoms. Cobra venoms are rich in 

myotoxic phospholipase A2 while viper venoms are rich in haemorrhagic metalloproteases. 

In contrast, venom hyaluronidase is essentially ubiquitous in its distribution, although it 

does exhibit individual quantitative variation (Girish et al., 2002; Yingprasertchai et al., 

2003; Girish and Kemparaju, 2005).  

2.4.1 Snake venom variation 

The composition of snake venom differs from one species to another. There is also 

variation within a single species depending on age, season and temperature. It is a complex 

mixture of enzymes, toxins and all sorts of smaller molecules. The most important 

components are the substances with a cytotoxic effect, the neurotoxins and the coagulants. 
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Some toxins have multiple effects (Polgár et al., 1997; Fujii et al., 2003; Cher et al., 2005; 

Hedges, 2008). 

2.4.2 Snake venoms and haemostasis 

Snake venoms affect haemostasis by activating or inhibiting coagulant factors or platelets, 

or by disrupting endothelium (Meier and Stocker, 1991). The various members of a 

particular family act selectively on different blood coagulation factors, blood cells or 

tissues. For almost every factor involved in coagulation or fibrinolysis there is a venom 

protein that can activate or inactivate it. Venom proteins affect platelet function by binding 

or degrading VWF or platelet receptors, activating protease-activated receptors or 

modulating ADP release and thromboxane A2 formation. Some venom enzymes cleave key 

basement membrane components and directly affect capillary blood vessels to cause 

hemorrhaging. L-amino acid oxidases activate platelets via H2O2 production (Marsh, 1994; 

Leon et al., 1997; Markland, 1998; Braud et al. 2000; Izidoro and Rodrigues, 2003; Morita, 

2004; Shirwaikar et al., 2004; Shirwaikar et al., 2004; José María et al., 2005; Girish and 

Kemparaju, 2006). 

2.4.2.1 Venom proteins acting on blood coagulation factors 

Venom proteins affecting coagulation factors may be classified as acting on coagulant 

factors including FV activators, FX activators, prothrombin activators and thrombin-like 

enzymes (TLEs); anticoagulant factors including FIX/X binding proteins, protein C 

activators, thrombin inhibitors and phospholipase A2; and those acting on fibrinolysis, 

including fibrinolytic enzymes and plasminogen activator. FV activator FV is a multi-

functional 330 kDa glycoprotein, with an important role in both procoagulation and 



27 
 

anticoagulation (McNamee, 2001; Sells et al., 2001; Sutherland and Tibballs, 2001; Mann 

and Kalafatis, 2003). 

Thrombin activates FV by cleaving at 709, 1018 and 1545 to form FVa, a heterodimer 

consisting of a 105 kDa heavy chain and a 72/74 kDa light chain doublet. FVa acts as 

cofactor in FXa catalysed prothrombin activation and it enhances thrombin generation 

>1000-fold. Its cofactor activity is down-regulated by activated protein C and it also acts as 

cofactor in activated protein C-mediated FVIIIi nactivation (Leon et al., 2000; Winkel  et 

al., 2001; Mann and Kalafatis, 2003; Marcinkiewicz et al., 2003; Kuruppu et al., 2008). 

2.4.2.2 FX activator 

FX activators have been isolated from many Viperidae and Crotalidae venoms as well as 

from a few Elapid species. FX activators are either metalloproteinases or serine proteases 

(Rosing and Tans, 1992). The most important FX activator is RVV-X found in V. russelli. 

RVV-X is a disulfide-linked three-chain metalloproteinase with a 58 kDa heavy chain and 

19.4 and 16.4 kDa light chains. The heavy chain of RVV-X has metalloproteinase, 

disintegrin-like and cysteine-rich domains. The light chains resemble the C-type lectins 

(Nunez, 1992). It is proposed that RVV-X recognizes and binds to the Gla domain of FX 

via the two C-type lectin chains of RVV-X and the heavy chain of RVV-X cleaves the 

target Arg52-Ile53 bond in the heavy chain of FX. Metalloproteinase FX activators from 

other venoms have similar structures to RVV-X and probably similar catalytic mechanisms. 

RVV-X also activates FIX by cleaving a single peptide bond without affecting molecular 

mass (Currie, 2004; Isbister et al., 2008; Isbister, 2009; Lindquist et al., 1978; St Pierre et 

al., 2005). 



28 
 

2.4.2.3 Prothrombin activator 

A large number of snake venoms contain prothrombin activators, which convert 

prothrombin into meizothrombin or thrombin (Rosing and Tans, 1992; Matsushita and 

Okabe, 2001; Isbister et al., 2007). Based on their structures, functional characteristics and 

cofactor requirements, they are classified into four groups. Group A prothrombin activators 

are metalloproteinases and activate prothrombin efficiently without cofactors, such as Ca
2+

, 

phospholipids (PLs) or FVa. Group B prothrombin activators are Ca
2+

-dependent. They 

contain two subunits linked non-covalently: a metalloproteinase and a C-type lectin-like 

disulfide-linked dimer. Group C prothrombin activators are serine proteases found in 

Australian elapids requiring Ca
2+

 and negatively charged PLs, but not FVa for maximal 

activity. Proexosite-1 is a cofactordependent recognition site for them as well as for 

prothrombin. Oscutarin from Oxyuranus scutellatus also activates FVII. Group D 

prothrombin activators are serine proteases and are strongly dependent on Ca
2+

, negatively 

charged PL and FVa (Hughes and Barry, 1969; Guitterez, 1995; Yeh et al., 2001; Itano and 

Kimata, 2002; Laurich et al., 2004; Adamia et al., 2005; Punde, 2005). 

2.4.2.4 Thrombin-like enzymes (TLEs) 

Snake venom TLEs are widely distributed in several pit viper genera (Agkistrodon, 

Bothrops, Lachesis and Trimeresurus), as well as in some true vipers (Bitis and Cerastes) 

and the colubrid, Dispholidus typus (Pirkle, 1998) Sequences of >30 TLE have been 

determined, with a high level of similarity. The catalytic domain, including the catalytic 

triad residues (His57, Asp102 and Ser 195) and the S1 (Asp189) and S2 (Gly216) 

specificity sites, is the main conserved region. However, they show less similarity with 

thrombin (Mackessy, 2002; Castro et al., 2004; George and Stern, 2004). Like thrombin, 
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TLEs specifically catalyse limited cleavage of fibrinogen and lead to clotting of fibrinogen. 

Based on the rates of release of fibrinopeptides A and B, TLEs can be classified into three 

groups, venombin A, venombin B and venombin AB (Markland, 1998; Jorge and Aird, 

2001). They also show some species specificity in efficiency of fibrinogen conversion. 

TLEs are inhibited by most serine protease inhibitors, but most are unaffected by thrombin 

inhibitors like antithrombin III and hirudin. Unlike thrombin, most TLEs do not activate 

FXIII and protease-activated receptors (PAR) on platelets. Consequently, the fibrin formed 

by TLEs is easily removed from the circulation allowing their clinical use as 

defibrinogenating agents. 

2.4.2.5 FIX/X inhibitors 

Many anti-coagulant C-type lectin-like proteins, interacting with FIX and/or FX, have been 

isolated from various snake species (Morita, 2004; Mirtschin et al., 2006) Based on their 

ligand recognition differences, these proteins can be classified as: blood coagulation 

FIX/FXbinding proteins (FIX/X-BPs), interacting with FIX or FX in a 1:1molar ratio; FIX-

binding proteins (FIX-BPs), which do not interact with FX; FX-binding proteins (FX-BPs), 

binding predominantly to FX. They are heterodimers with highly similar structures. For 

example, habu FIX/X-BP and habu FIX-BP, from the same species, share an identical b 

subunit and their subunits differ by only 19 amino acid residues in a total of 129 amino 

acids (Alam and Gomes, 2003; Girish et al., 2004;  Castoe et al., 2005; Castoe and 

Parkinson, 2006).  

The gamma-carboxyglutamic acid (Gla) domain of coagulation factors is responsible for 

Ca
2+

-dependent PL membrane binding. Snake venom FIX/X binding proteins bind 
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specifically to the Gla domain of FX or FIX. The two subunits of habu FIX-BP are tightly 

associated, and form a concave surface by loop-swapping, i.e. the ligand binding site. The 

crystal structure of FX-BP complexed with the Gla domain peptide of FX showed that two 

patches of the Gla domain essential for membrane binding are buried in the complex 

formation leading to the anti-coagulation effect (Mizuno et al., 2001). The crystal structure 

of Mg
2+

and Ca
2+

bound Gla domain of FIX complexed with habu FIX BP showed that Mg
2+

 

ionsare required for native conformation and in vivo function of Gla domain of FIX 

(Shikamoto, Morita, Fujimoto, and Mizuno, 2003;  Gutiérrez and Ownby, 2003). 

2.4.2.6 Protein C activators  

Protein C is a vitamin K-dependent, two-chain zymogen activated by thrombin. Activated 

protein C degrades FVa and FVIIIa and is therefore an anticoagulant. Most protein C 

activators were purified from Agkistrodon venoms. Others come from Bothrops, 

Trimeresurus, or Cerastes venoms. Most venom protein C activators have sequences highly 

similar to other venom serine proteases. Unlike thrombin-catalysed protein C activation, 

requiring thrombomodin as a cofactor, venom activators directly convert protein C into the 

active form. The fast-acting protein C activator Protein from Agkistrodon contortrix 

contortrix venom is widely used to diagnose protein C pathway disorders (Burbrink et al., 

2000; Bee et al., 2001; Bolger et al., 2001; Gempeler-Messina et al., 2001). 

2.4.2.7 Thrombin inhibitors 

Bothrojaracin (BJC) is a 27 kDa C-type lectin-like thrombin inhibitor from Bothrops 

jararaca venom composed of 13 and 15 kDa subunits linked by disulfide bridges (Zingali 

et al., 1993). BJC is highly resistant to urea or DTT, requiring both agents to denature it 
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fully. BJC has two independent mechanisms for anticoagulation; it binds strongly to 

exosites I and II to form a noncovalent equimolar complex, and inhibits thrombin-induced 

platelet aggregation and secretion but does not interact with the catalytic site of thrombin. It 

prolongs fibrinogen-clotting time by inhibiting competitively the binding of thrombin to 

fibrinogen and it inhibits thrombin binding to thrombomodulin and decreases the rate of 

protein C activation (Arocas et al., 1996). Secondly, it inhibits prothrombin activation by 

interacting with proexosite I. In the absence of PLs, BJC strongly inhibits the zymogen 

activation by FXa in the presence but not in the absence of FVa. Proexosite I blockage 

decreases cleavage of prothrombin by FXa-FVa complex or prothrombinase complex 

(Zingali et al. 2001). BJC-like proteins are present in other Bothrops species and Lachesis 

muta venom, such as bothroalternin, a less potent human thrombin inhibitor, from Bothrops 

alternatus venom (Castro et al., 1999; Clemetson et al., 2002; Park and Green, 1997 

;Wuster et al., 1997).   

2.4.2.8 Fibrinolytic enzymes 

Fibrin(ogen)olytic activity has been described in the venoms of members of the Crotalidae, 

Viperidae and Elapidae families (Markland, 1991) These fibrinolytic enzymes are divided 

into metalloproteinases and serine proteases (Matsui et al., 2000). Most of the first group of 

enzymes were characterized as zinc metalloproteinases and degraded the Aa-chain of 

fibrinogen preferentially. The second group is serine proteases and most have specific 

activity toward the Bb-chain of fibrinogen. However, there are exceptions to this 

generalization, and specificity for the a- or b-chains is not absolute, as there is substantial 

degradation of the alternate chain with time. Most of the metalloproteinases are fibrinolytic 

and many of the serine proteinases are both fibrinogenolytic and fibrinolytic (Braud et al., 
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2000; Saha et al., 2006;  Gutiérrez et al., 2009). Fibrin (ogen)olytic metalloproteinase 

enzymes cleave amino-terminal to hydrophobic amino acids, while serine fibrin(ogen)lytic 

enzymes cleave carboxy-terminal to basic amino acids. 

Members of the metalloproteinases family are metal ion containing proteinases (mainly 

zinc), having a common methionine turn below and carboxy-terminal to a helical segment 

containing two of the three histidine residues involved in the zinc-binding site (Jia et al. 

1996). The fibrin(ogen)olytic serine proteases share extensive sequence homology with 

other venom serine proteases but subtle differences determine their substrate specificities 

(Braud et al., 2000; Marrakchi et al., 1997; Wu et al., 2001; Yasuo et al., 2003). 

2.4.2.9 Plasminogen activator 

A direct acting plasminogen activator in snake venom was described from Trimeresurus 

stejnegeri venom (Zhang et al., 1995). Plasminogen activators were also reported from 

Lachesis muta muta and Agkistrodon halys venoms (Sanchez et al., 2000). TSV-PA is a 33 

kDa single chain serine protease that activates plasminogen by cleaving the Arg561-Val562 

bond like the physiological activators u-PA and t-PA. However, unlike t-PA, fibrin 

fragments do not stimulate activation by TSV-PA. TSV-PA did not active FX or protein C, 

and it did not degrade fibrin or fibrinogen in the absence of plasminogen.  

The DNA sequence of TSV-PA shares more than 60% similarity with other snake venom 

serine proteases, but only _20% with t-PA or u-PA. It contains only the catalytic domain of 

the mammalian plasminogen activators. Furthermore, TSV-PA lacks the sequence 

responsible for the interaction of t-PA (KHRR) and u-PA (RRHR) with plasminogen 

activator inhibitor type 1 (Zhang et al., 1995). The three-dimensional structure of TSV-PA 
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shows the overall polypeptide fold of trypsin-like serine proteases and is the first snake 

venom serine protease structure (Parry et al., 1998). Site-directed mutagenesis showed that 

the sequence DDE96–98 contributed to its plasminogen activation activity. The TSV-PA 

variant F193G is eight- to ninefold more active toward plasminogen and becomes sensitive 

to bovine pancreatic trypsin inhibitor (Braud et al., 2002).  

2.4.2.10 Metalloproteinases 

Crotalidae and Viperidae venoms contain many metalloproteinases,which act 

synergistically to degrade the blood vesselextracellular matrix (ECM) and thus affect 

hemostasis (Hati et al., 1999). Based on the domain structure, the venom 

metalloproteinases are classified into four major groups (Hite et al., 1994). The P-I class 

has a single metalloproteinase domain. The P-II class has a metalloproteinase domain and a 

disintegrin domain that are separated post-translationally. The P-III class has 

metalloproteinase, disintegrin-like (containing a disulfide-linked XXCD, mostly SECD, in 

place of RGD), and cysteine-rich domains. The P-IV class contains an additional disulfide-

linked C-type lectin-like domain, compared with the P-III class. The hemorrhagic 

metalloproteinases are stored as inactive zymogens and activated by a cysteine switch-like 

mechanism (Grams et al., 1993; Stock et al., 2007; Visser et al., 2008).  

Hemorrhagic enzymes cleave key peptide bonds of basement membrane components, 

affecting the interactions with endothelial cells. These cells then undergo morphological 

and functional alterations in vivo, associated with hemodynamic factors such as shear 

stress. Eventually, gaps form between endothelial cells allowing extravasation (Leon et al., 

2000). Disintegrin-like and cysteine-rich domains of PI-III class hemorrhagic toxins may 
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make them more active than PI-I or PI-II by directing the enzyme to critical locations in 

capillary blood vessels and modulating the catalytic specificity of the enzyme domain on 

ECM substrates. 

2.4.2.11Nucleotidases 

Nucleotidase activity is widely distributed in many viper and pit viper venoms (Tan & 

Ponnudurai, 1992). Trimeresurus gramineus venom contains a 74 kDa thermostable, single 

chain 5¢-nucleotidase. Activity was inhibited by EDTA but supported by Zn
2+

 or Co
2+

. In 

rabbit platelet-rich plasma, 5¢-nucleotidase completely inhibited platelet aggregation 

induced by ADP, sodium arachadonate or collagen, most likely by ADP and possibly by 

generation of adenosine (Ouyang and Huang, 1983). 

2.4.2.12 L-Amino acid oxidases 

Venom L-amino acid oxidases (LAAOs) are homodimeric flavoenzymes, which catalyse 

the oxidative deamination of an L-amino acid substrate to aa-keto acid along withammonia 

and hydrogen peroxide. They are widely distributed in Viperidae, Crotalidae and Elapidae 

(Du and Clemetson, 2002). Each subunit has three domains: an FAD-binding domain, a 

substrate-binding domain and a helical domain (Pawelek et al., 2000). The reported effects 

of LAAOs on platelet function are quite controversial. LAAO from Echis colorata inhibits 

ADP-induced platelet aggregation (Nathan et al., 1982). Agkistrodon halys blomhoffii and 

Naja naja kaouthia LAAOs, inhibits agonist- or shear stress-induced platelet aggregation ( 

Takatsuka et al., 2001; Sakurai et al., 2001).  The authors suggested that the interaction 

between activated platelet integrin GPIIb/IIIa and fibrinogen was inhibited by the 

continuous generation of H2O2. LAAOs from other snakes have been reported to have 
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totally the opposite effect on platelets. LAAOs from Eristocophis macmahoni, O. hannah, 

B. alternates and Trimeresurus jerdonii induce human platelet aggregation through 

formation of H2O2  (Du and Clemetson, 2002; Lu et al., 2002; Stabeli et al., 2004). It is still 

not clear how H2O2 functions in LAAOs-induced platelet aggregation. It is also possible 

that LAAOs activate platelets in a receptor dependent way as LAAO from A. halys showed 

various binding and cytotoxic effects on different cell lines (Zhang et al., 2004). 

2.5 Snake Venom and Necrosis 

Enzymes, which help the snake to digest its prey, are often cytotoxic for man. Proteolytic 

enzymes have a trypsin-like activity. Hyaluronidase splits acidic mucopolysaccharides and 

promotes the distribution of venom in the extracellular matrix of connective tissue. Snake 

venom often contains various phospholipases A2. These are esterolytic enzymes which 

break down membrane phospholipids such as lecithin (phosphatidylcholine) into fatty acids 

and lysolecithin. This causes cellular membrane damage. In human beings, all these 

enzymes cause oedema, blister formation and local tissue necrosis (Ownby et al., 1993; 

Cominetti et al., 2004). The main clinical features of E. ocellatus envenoming are systemic 

hemorrhage, incoagulable blood, shock, local swelling, bleeding and, occasionally, 

necrosis. Bites may be complicated by amputation, blindness, disability, disfigurement, 

mutilation, tissue destruction and psychological consequences (Habib, 2013). 

2.6 Snake Venom and Paralysis 

With regard to function, the neurotoxins of some elapids can be compared with curare or 

with the autoantibodies in myasthenia gravis. The neurotoxins block the stimulus 

transmission from nerve cell to muscle and cause paralysis. The venom does not penetrate 
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the blood-brain barrier. Some venom (cobra, mamba, death adder, Laticauda, krait alpha-

bungarotoxin) work on the nicotinic acetylcholine receptor present on muscle 

(neuromuscular junction) (Fatima and Fatah, 2014).The postsynaptic effects are reversible 

with antivenom and neostigmine. Other types of venom work on the presynaptic nerve 

terminal, e.g. beta-bungarotoxin) and in such cases neostigmine will not be effective. Pre-

synaptic neurotoxins inhibit the fusion of the vesicles containing acetylcholine, with the 

nerve‘s membrane of the neuromuscular junction. Appropriate treatments of snake bite 

victims need a complete understanding of the pharmacological roles of the different venom 

components. Appropriate treatments of snake bite victims need a complete understanding 

of the pharmacological roles of the different venom components (Fatima and Fatah, 2014). 

Curare is a complex alkaloid which is derived from South American plants such as 

Chondodendron tomentosum (tubocurarine) and Strychnos toxifera. It acts on the 

postsynaptic acetylcholine-receptor of the neuromuscular junction and causes paralysis. 

The mechanism is comparable to elapid venom (Theakston and Warrell, 2000; Anai et al., 

2002; Biondo et al., 2003; Borges et al., 2005; Williams et al., 2010). 

2.7 Neurotoxins 

The snake α-neurotoxins are the major lethal components of Elapidae (including, for 

example, cobras, kraits, sea kraits, and true sea snakes venoms (Slowinski and Keogh, 

2000) and they play a fundamental role in the snake feeding mechanism and defensive 

strategy.The common target of a-neurotoxins is the muscle type nicotinic acetylcholine 

receptor (nAChR), a ligand-gated ion channel on the postsynaptic fold of the 

neuromuscular junction with the subunit stochiometry of a2bcd (Karlin, 2002). Upon 

binding to the nAChR, α-neurotoxin prevents the binding of the natural ligand 
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acetylcholine (ACh) and the subsequent ACh induced ion flow, resulting in a 

neuromuscular inhibition of the target species.  

Snake α-neurotoxins of Elapidae venoms are grouped into two structural classes, short-

chain contain 60-62 amino acid residues and four disulfide bridges and the long-chain α-

neutotoxins consist of 66–74 amino acid residues and usually have a fifth disulfide bridge 

in addition to the four disulfide bridges present in their short-chain counterparts. While 

these two classes share many chemical and biological characteristics, there are also distinct 

dissimilarities between them, including their binding site on the nicotinic acetylcholine 

receptor (nAChR), specificity among species of Chordata, and the associated 

pharmacological effects. In comparison with short-chain α-neurotoxins, long-chain a-

neurotoxins have further sequence characteristics of distinct deletions and insertions of 

amino acids, as well as the presence of an extra C-terminal segment of five to nine amino 

acid residues (Endo and Tamiya, 1991). The binding site of short-chain α-neurotoxins on 

the nAChR is less well characterized compared to long-chain a-neurotoxins (Weber and 

Changeux, 1974; Ariaratnam et al., 2009).  

In general, it is regarded that short-chain and long-chain α-neurotoxins share a similar 

overall topology in their interaction with the nAChR (Teixeira-Clerc et al., 2002). Short-

chain and long-chain α-neurotoxins have many common characteristics, including 

molecular structure, pharmacological action, and coexistence in conspecific venoms. Based 

on these similarities it is possible that the mechanism that protects a snake from the action 

of long-chain a-neurotoxins also protects against short chain α-neurotoxins. Furthermore, 

there are no data available to date describing the molecular mechanisms of natural 

resistance against short-chain α-neurotoxins or addressing natural resistance to sea snake 
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venom at the molecular level (Audebert et al. 1994; Zoltan et al., 2004; Tanos et al.,  

2008). 

Venomous snakes are resistant to the components of conspecific venom. In the case of 

Elapidae snakes, the resistance against conspecific long-chain a-neurotoxin α-BTX has 

been shown to be mediated by a unique N-glycosylation of the nAChR ligand binding 

domain (Takacs et al., 2001). If this glycosylation is removed, the nAChR will be inhibited 

by conspecific long-chain α-neurotoxin, revealing that the binding site of α-BTX is 

evolutionarily conserved on the nAChR per se (Takacs et al., 2001). The presence of a 

unique glycosylation in the cobra, Naja spp., nAChR ligand binding domain at position 189 

inhibits the effect of the short-chain snake a-neurotoxin, ETX-a. Removal of the 

glycosylation that is flanked by the native Elapidae ligand binding domain sequence will 

convert the nAChR to be ETX-a sensitive, nearly to the value observed in mouse nAChR. 

(Zoltan et al., 2004). 

2.8 Action of Snake Venoms on Macromolecules 

The biomolecules that constitute snake venoms have various effects on biological 

macromolecules. Snake venoms contain phospholipase (PLAs) as mentioned earlier. 

Phospholipases A2 (PLA2) of snake venoms are of primary concern. PLA2s comprise a 

very large superfamily of enzymes composed of 16 recognised groups within six major 

types (Harris and Scott-Davey, 2013). These major types include the secreted PLA2s 

(sPLA2), the cytosolic PLA2s (cPLA2), the calcium independent PLA2s (iPLA2) the 

platelet activating factor (PAF) acetyl hydrolase/oxidised lipid lipoprotein associated PLA2 

(LpPLA2s), the adipose PLA2s (AdPLA2s) and the lysosomal PLA2s (LPLA2s). The 
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hydrolysis of glycerophospholipids by PLA2s results in the release of fatty acid and the 

production of the relevant lysophospholipid. The enzymes are found in virtually all forms 

oflife from bacteria to invertebrates, vertebrates and plants (Harris and Scott-Davey, 2013). 

They play a major role in the regulation of phospholipid turnover, membrane fluidity and 

trafficking, cell maturation and maintenance, apoptosis, and the production of the 

eicosanoids, leukotrienes and prostaglandins.The sPLA2s of snake venoms were the first 

phospholipases to be formally characterized (Warrell, 2004; Warrell, 2006; Harris and 

Scott-Davey, 2013). They are found in two major groups of snake—the Elapids and sea 

snakes (New World snakes of principally of SE Asia, Australia and parts of the America) 

and the vipers and crotalids (principally of the America, and Eurasia). The Elapids and sea 

snakes inoculate venom via short, fixed fangs of between 1 and 5 mm in length and include 

major species of clinical interest such as tiger snakes (genus Notechis) and taipans (genus 

Oxyuranus) of Australia and Papua New Guinea, the kraits (genus Bungarus) of SE Asia 

and sea snakes (Brunda and Sashidhar, 2007; Chappuis et al., 2007; Ariaratnam et al., 

2008; Canale et al., 2009). 

Cobra snake venom reduces significantly tissue nucleic acid levels in human breast cancer, 

these have been attributed to the presence of nucleotidase (Tan and Ponnudurai, 1992). 

Other species that have nucleotidases include many viper and pit viper venoms. (Tan and 

Ponnudurai, 1992). Trimeresurus gramineus venom contains a 74 kDa thermostable, single 

chain 5¢-nucleotidase. These effects of nucleotidases have been employed in development 

of anti-viral agents. Four cytotoxins isolated from Naja nigrocollis snake venom showed 

that cells infected by a virus were susceptible to the cytotoxic action of the venom. L-amino 

acid oxidases (LAAO), flavoenzymes obtained from the venom of Bothrops jararaca, were 
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also found to show antiviral activity against the dengue virus. Immunokine, an oxidized 

derivative of the α-toxin extracted from Naja siamensis snake venom has shown to inhibit 

the infection of lymphocytes by HIV and feline immunodeficiency virus (FIV) through the 

chemokine receptors CCR5 and CXCR4. 

 A group of investigators in Asia reported a remarkable similarity between the 164-174 

sequence of the short segment of gp120 of HIV-1 and 30-40 amino acid residues of the 

long-chain neurotoxins in the venom of snakes such as Naja siamensis and Bungarus 

multicinctus.Therefore, both are able to compete for the same receptor or HIV binding site. 

Metalloproteinase inhibitors present in snake venom may prevent the production of new 

viruses by inhibiting protease enzymes. Protease inhibitors commonly block the protease 

enzyme and prevent the cell from producing new viral particles (Silva et al., 2007) 

2.9 Snake Envenomation in Animals 

Fatal snake bites are more common in dogs than in other domestic animals. Because of the 

relatively small size of some dogs in proportion to the amount of venom injected, the bite 

of even a small snake may be fatal. In dogs and cats, mortality is generally higher in bites 

to the thorax or abdomen than bites to the head or extremities. Because of their larger sizes, 

horses and cattle seldom die as a direct result of snake bite, but deaths may follow bites on 

the muzzle, head, or neck when dyspnea results from excessive swelling. Serious secondary 

damage sometimes occurs; livestock bitten near the coronary band may slough a hoof 

(Sharon, 2006). 

Typical viperids bites are characterized by severe local tissue damage that spreads from the 

bite site. The tissue becomes markedly discoloured within a few minutes, and dark, bloody 

fluid may ooze from the fang wounds if not prevented by swelling. The epidermis may 
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slough when the overlying hair is clipped or parted. Hair may hide the typical fang marks. 

Sometimes, only one fang mark or multiple punctures are present. Neurologic signs, 

including muscle fasciculations, are possible if neurotoxic elapids venom is involved. In 

elapid snake bites, pain and swelling are minimal, and systemic neurologic signs 

predominate. Signs of coral snake envenomation include tetraparesis, ptyalism, tachypnea, 

shallow/abdominal breathing, depressed gag reflex, ataxia, muscle fasciculation, decreased 

spinal reflexes, and quiet mentation. Australian elapid bite victims may show collapse, 

vomiting, ptyalism, tremors, tachypnea, urinary and/or fecal incontinence, tetraparesis, 

hemolysis, coagulopathy, rhabdomyolysis, swelling at the bite site, renal failure, and/or 

delayed immune-mediated hemolytic anemia (red-bellied black snake) (Sharon, 2006). 

2.10 Median Lethal Dose (Ld50) 

In 1927, J.W. Trevan attempted to find a way to estimate the relative poisoning potency of 

drugs and medicines used at that time. He developed the LD50 test because the use of death 

as a "target" allows for comparisons between chemicals that poison the body in very 

different ways. Since Trevan's early work, other scientists have developed different 

approaches for more direct, faster methods of obtaining the LD50 (Filippi and Petretto, 

2013).  

LD stands for "Lethal Dose". LD50 is the amount of a material, given all at once, which 

causes the death of 50% (one half) of a group of test animals. The LD50 is one way to 

measure the short-term poisoning potential (acute toxicity) of a material. This type of test is 

also referred to as a "quantal" test because it is measures an effect that "occurs" or "does 

not occur".The chemical may be given to the animals by mouth (oral); by applying on the 
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skin (dermal); by injection at sites such as the blood veins (i.v.- intravenous), muscles (i.m. 

- intramuscular) or into the abdominal cavity (i.p. - intraperitoneal) (Filippi and Petretto, 

2013). 

Toxicologists can use many kinds of animals but most often testing is done with rats and 

mice. It is usually expressed as the amount of chemical administered (e.g., milligrams) per 

100 grams (for smaller animals) or per kilogram (for bigger test subjects) of the body 

weight of the test animal. The LD50 can be found for any route of entry or administration 

but dermal (applied to the skin) and oral (given by mouth) administration methods are the 

most common.  

The LD50 value obtained at the end of the experiment is identified as the LD50 (oral), LD50 

(skin), LD50 (i.v.), etc., as appropriate. Researchers can do the test with any animal species 

but they use rats or mice most often. Other species include dogs, hamsters, cats, guinea-

pigs, rabbits, and monkeys. In each case, the LD50 value is expressed as the weight of 

chemical administered per kilogram body weight of the animal and it states the test animal 

used and route of exposure or administration; e.g., LD50 (oral, rat) - 5 mg/kg, LD50 (skin, 

rabbit) - 5 g/kg. So, the example "LD50 (oral, rat) 5 mg/kg" means that 5 milligrams of that 

chemical for every 1 kilogram body weight of the rat, when administered in one dose by 

mouth, causes the death of 50% of the test group (Filippi and Petretto, 2013). 

If the lethal effects from breathing a compound are to be tested, the chemical (usually a gas 

or vapour) is first mixed in a known concentration in a special air chamber where the test 

animals will be placed. This concentration is usually quoted as parts per million (ppm) or 

milligrams per cubic metre (mg/m
3
). In these experiments, the concentration that kills 50% 



43 
 

of the animals is called an LC50 (Lethal Concentration 50) rather than an LD50. When an 

LC50 value is reported, it should also state the kind of test animal studied and the duration 

of the exposure, e.g., LC50 (rat) - 1000 ppm/ 4 hour or LC50 (mouse) - 5mg/m
3
/ 2hour 

This test has many downfalls,it has been called "crude and unscientific". LD50 figures for a 

single chemical can vary enormously according to the species, strain, age, gender and even 

diet of the animals used in the tested. In one survey, the LD50 figure for the same substance 

tested by two different laboratories on the same species, varied by three to eleven-fold. 

Unfortunately, there is not a more accurate or humane test. The test has to be repeated on 

more groups of animals and on a variety of species, so that an average LD50 figure can be 

obtained. The LD50 figure that is used to measure relative toxicities of various snake 

venoms is conducted using mice. This means the data is not particularly accurate for 

estimateing how lethal a snake bite to a human would be. Using the LD50 test for 

estimating the danger of a particular species to humans is obvoiusly flaured. The snake 

currently ranking number one on that list has not been the cause of death to a human in any 

documented case history (Filippi and Petretto, 2013). 

2.11 Elapids 

2.11.1 Classification 

Cobras belong to the sub-group of snakes known as Elapids; there are over 270 species of 

cobras and their relatives. They are classified under Kingdo, animalia; phylum, chordate; 

class, reptilia; order, squamata; suborder, serpents; family, elapidae and genus Naja. 
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2.11.2 Mechanism of action 

An elapid's venom contains postsynaptic neurotoxins that spread rapidly in its victim's 

bloodstream, causing respiratory failure and, eventually, death. Cobra venom is an example 

of a molecule that prohibits the interaction of acetylcholine molecules (transmitted from 

nerve endings surrounding the diaphragm muscle) with the receptor sites on the diaphragm 

muscle. It binds to the receptor sites, blocking them from interacting with acetylcholine 

molecules. Even worse, the venom molecule will not immediately break down and vacate 

the receptor site, effectively removing the site from active duty. It has been determined that 

even if only 75 to 80% of the receptor sites on your diaphragm become blocked by venom, 

you will cease breathing. With cobra venoms, this process can take as little as 30 minutes.  

The only way to counteract the effects of cobra venom (or most other poisonous snake 

venoms) is to inject the appropriate antivenom shortly after the bite occurs. If antivenom is 

unavailable, your life can still be saved by putting you on an artificial respirator until the 

paralysis of the diaphragm muscle wears off (Broadley and Wuster, 2004; Wuster, et al., 

2009; Trape et al., 2009).  

2.11.3 Naja haje 

It is one of the largest cobra species native to Africa, second to the forest cobra (Naja 

melanoleuca). Naja haje was first described by Swedish zoologist Carolus Linnaeus in 

1758. The generic name naja is a Latinisation of the Sanskrit word nāgá meaning "cobra". 

The specific epithet haje is derived from the Arabic word hayya (حية) which literally means 

"snake". The neurotoxic venom of Naja haje is one of the most potent of all the cobra 

https://en.wikipedia.org/wiki/Cobra
https://en.wikipedia.org/wiki/Forest_cobra
https://en.wikipedia.org/wiki/Carolus_Linnaeus
https://en.wikipedia.org/wiki/10th_edition_of_Systema_Naturae
https://en.wikipedia.org/wiki/Genus
https://en.wikipedia.org/wiki/Sanskrit
https://en.wikipedia.org/wiki/Species


45 
 

venoms; bites from this species are one of the leading causes of snake bite mortality 

worldwide. (Broadley and Wuster, 2004; Wuster, et al., 2009; Trape et al., 2009).
 

2.11.3.1 Morphology 

The Egyptian cobra is one of the largest cobras of the African continent. The head is large 

and depressed and slightly distinct from the neck. The neck of this species has long cervical 

ribs capable of expanding to form a hood, like all other cobras. The snout of the Egyptian 

cobra is moderately broad and rounded. The eyes are quite big with round pupils. The body 

of the Egyptian cobra is cylindrical and stout with a long tail. The length of the Egyptian 

cobra is largely dependent on subspecies, geographical locale, and population. It lacks the 

prominent dorsal ―eye spot‖ seen in other cobras, but the ventral surface of the neck 

frequently supports a distinctive dark band (Broadley and Wuster, 2004; Mastenbroek, 

2013). 

The average length of this species is between 1 and 2.5 metres (3.3 and 6.6 ft) in length, 

with a maximum length of just under 3 metres (9.8 ft). The most recognizable 

characteristics of this species are its head and hood. The colour is highly variable, but most 

specimens are some shade of brown, often with lighter or darker mottling, and often a "tear-

drop" mark below the eye. Some are more copper-red or grey-brown in colour. Specimens 

from northwestern Africa (Morocco, Western Sahara) are almost entirely black. The ventral 

side is mostly a creamy white, yellow brown, greyish, blue grey, dark brown or black in 

colouration, often with dark spots.
 
They are thick-bodied with rather elongate slender tails. 

Many of the recognized subspecies have distinctive colour patterns (Broadley and Wuster, 

2004) 

https://en.wikipedia.org/wiki/Morocco
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2.11.3.2 Scalation 

Dorsal scales on the midbody 19-20, ventral scales 191-220, subcaudal scale is paired, 

subcaudal scales 53-65, anal plate is single, upper labials 6, upper labials to the eye 3+4, 

preoculairs 1, postoculairs 3 (but can also be 2), suboculairs 2–3, supralabials 7 (rarely 6 or 

8), lower labials 8, temporal 1+2/1+3 varying (Trape et al., 2009). 

2.11.3.3 Behaviour  

The Egyptian cobra is a terrestrial and crepuscular or nocturnal species. It can however, be 

seen basking in the sun at times in the early morning. This species shows a preference for a 

permanent home base in abandoned animal burrows, termite mounds or rock outcrops. It is 

an active forager sometimes entering human habitations, especially when hunting domestic 

fowl. Like other cobra species, it generally attempts to escape when approached, at least for 

a few metres, but if threatened it assumes the typical upright posture with the hood 

expanded and strikes. This species prefers to eat toads, but it will prey on small mammals, 

birds, eggs, lizards and other snakes.
 
This may be reflective of the fact that Naja haje is a 

true feeding generalist (consuming a wide range of vertebrate prey, including other snakes) 

with what is generally described as a voracious appetite.
 

2.11.3.4 Venom of Naja haje 

The venom of the Egyptian cobra consists mainly of neurotoxins and cytotoxins. The 

average venom yield is 175 to 300 mg in a single bite, and the murine subcutaneous LD50 

value is 1.15 mg/kg (Filippi amd Petretto, 2013). 

https://en.wikipedia.org/wiki/Neurotoxin
https://en.wikipedia.org/wiki/Cytotoxin
https://en.wikipedia.org/wiki/Mouse
https://en.wikipedia.org/wiki/Subcutis
https://en.wikipedia.org/wiki/Median_lethal_dose
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The venom affects the nervous system, stopping the nerve signals from being transmitted to 

the muscles and at later stages stopping those transmitted to the heart and lungs as well, 

causing death due to complete respiratory failure. Envenomation causes local pain, severe 

swelling, bruising, blistering, necrosis and variable non-specific effects which may include 

headache, nausea, vomiting, abdominal pain, diarrhoea, dizziness, collapse or convulsions 

along with possible moderate to severe flaccid paralysis, this species does not spit venom 

(Mastenbroek, 2013).  

2.11.3.5 Distribution 

This species ranges through most of Central and Northern Africa, as well as much of the 

Middle East. They occur in a wide variety of habitats like, steppes, dry to moist savannas, 

arid semi-desert regions with some water and vegetation. This species is frequently found 

near water. The Egyptian cobra is commonly found in surprising numbers around rural, and 

sometimes even urban, human habitation. they are nocturnal by nature, into close contact 

with humans; they frequently enter human dwellings or are tread upon outdoors at night 

(Broadley and Wuster, 2004). 

These snakes have a rather ―charmed‖ position in folklore and human sociology. It is often 

argued that the ―asp‖ that Cleopatra reputedly used to end her life was actually an Egyptian 

cobra. In modern times these snakes are a mainstay of the African and Middle Eastern 

snake charming industry. Like other cobras, Naja haje has large eyes and is very responsive 

to visual stimuli. A flute, scarf, or earthen jug waved in front of an Egyptian cobra will 

almost always evoke a fairly stereotypic defensive display in which the anterior quarter of 

the body is held vertically and approximately the first 20 ribs are rotated dorsally. This 

https://en.wikipedia.org/wiki/Envenomation
https://en.wikipedia.org/wiki/Necrosis
https://en.wikipedia.org/wiki/Diarrhea
https://en.wikipedia.org/wiki/Convulsions
https://en.wikipedia.org/wiki/Flaccid_paralysis
https://en.wikipedia.org/wiki/Savanna
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dorsal rotation of the ribs markedly expands the neck region of the cobra into what is 

commonly called the hood, while compressing the animal dorso-ventrally (as in the 

specimen here). With careful stimulation, cobras can be induced to hold this defensive 

posture (including sham strikes) for hours.  

The snake charmer‘s ability to handle these visually stunning animals for the entertainment 

of paying tourists is a significant economic aspect of many rural villages. Increasingly 

popular among snake keepers in the West, the Egyptian cobra is now frequently bred in 

captivity and readily available commercially (Filippi and Petretto, 2013). 

2.11.4 Naja katiensis 

2.11.4.1 Distribution 

 

This species ranges from Senegal to Cameroon, with records from the Gambia, Guinea-

Bissau, far northern Guinea, southern Mali, Côte d'Ivoire, northern Ghana and Togo, 

southwest Niger and Nigeria, Burkina Faso; Cameroon; Côte d'Ivoire; Gambia; Mali; 

Senegal. Records from further north in Niger (Zinder), and from Cameroon south and 

east of the snake's known range (Wuster and Broadley, 2007). The possibility exists that 

this specimen represents a record from a market, as many live snakes displayed in 

markets in Zinder are collected in northern Nigeria. Three specimens are also known 

from the Garoua region of Cameroon close to the Nigerian border. It is possible that the 

species ranges into southern Chad and the Central Affrican Republic 

(Hoser, 2009) 
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2.11.5 Naja nigricollis- Black-necked spitting  

They are moderately sized snakes that can grow to a length of 1.2 to 2.2 m (3.9 to 7.2 ft) in 

length. Their coloration and markings can vary considerably. They prey primarily on small 

rodents. They possess medically significant venom, although the mortality rate for 

untreated bites on humans is relatively low (~ 5–10%, in endemic regions under 1%). Like 

other spitting cobras, they can eject venom from their fangs when threatened (one drop over 

7 metres (23 ft). The neurotoxic venom irritates the skin, causing blisters and inflammation, 

and can cause permanent blindness if the venom makes contact with the eyes and is not 

washed off (Wuster and Broadley, 2007). 

Intracranial (dorsal) anterior Vidian canal position, 2–3 solid maxillary teeth, six 

supralabials (except some N. nubiae and N. pallida) with penultimate (fifth or sixth) shield 

low, combination of two preoculars and two or three anterior temporals, rostral as broad as 

deep; internasals as long as prefrontals, dorsal scales matte or moderately shiny and fangs 

adapted for spitting. 

2.11.5.1 Distribution of Naja nigricollis 

The black-necked spitting cobra is found mostly in sub-Saharan Africa. Angola, Benin, 

Burkina Faso, Cameroon, Central African Republic, Chad, Democratic Republic of the 

Congo (Zaire, except in the center), Congo, Ethiopia, Gabon, Ghana, Guinea Bissau, 

Guinea, Ivory Coast, Kenya, Liberia, Mali, Niger, Nigeria, Senegal, Sierra Leone, Gambia, 

Mauritania, Sudan, Somalia, Togo, Uganda, Zambia, Senegal east to Kenya and south to 

Angola, Zambia, and Tanzania (Chirio and Ivan, 2006; Wüster et al., 2007). 

 

https://en.wikipedia.org/wiki/Rodent
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2.12 Viparids 

2.12.1 Classification 

Vipers belong to the sub-group of snakes known as Viperids; they are classified under 

Kingdom:  animalia; phylum: chordate; class: reptilia; order: squamata; suborder, serpents; 

family, viperidae. 

2.12.2 Mechanism of action of the venom 

Biochemically and pharmacologically, myotoxins isolated from snake venoms can be 

placed in four main groups: myotoxic phospholipases A, low molecular weight basic 

toxins, cardiotoxins, and hemorrhagic myotoxins. The myotoxic phospholipases A notexin, 

taipoxin, crotoxin, and Bothrops asper myotoxin induce muscle necrosis by first affecting 

the integrity of the plasma membrane, thereby inducing a calcium influx that culminates in 

cell death (Widgerow et al.,1994). The small basic myotoxin crotamine acts on the voltage-

sensitive sodium channels of skeletal muscle sarcolemma, inducing a sodium influx which 

is responsible for depolarization and contraction of skeletal muscle, as well as for 

vacuolization of sarcoplasmic reticulum. Cardiotoxins are basic membrane-active 

polypeptides that disorganize the structure of membranes; the myotoxic activity of 

cardiotoxins results from their ability to disrupt skeletal muscle sarcolemma. Finally, two 

haemorrhagic toxins (haemorrhagic toxin b and viridi toxin) are myotoxic; apparently, they 

secondarily to ischemia which develops in muscular tissue as a consequence of the 

hemorrhagic action of these toxins. Puff adder envenomation causes tissue necrosis, 

hypotension, coagulopathy, thrombocytopenia, and spontaneous bleeding. Severe 

coagulopathy may occur (Branch, 2004) . 

https://en.wikipedia.org/w/index.php?title=William_Roy_Branch&action=edit&redlink=1
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2.13 Bitis arietans arietans " = "striking violently" and is derived from the Latin arieto 

African puff Adder. 

2.13.1 Distribution 

The puff adder Bitis arietans is a large, and probably the most common and widespread 

snake in Africa (McDiarmid, 1999).This species is responsible for more snake bite fatalities 

than any other African snake. It is found in most of sub-Saharan Africa south to the Cape of 

Good Hope, including: Southern Morrocco, Senegal, Mauritania, Mali, Southern Algeria, 

Guinea, Sierra Leone, Coted‘Ivoire, Ghana, Togo, Niger, Nigeria, Chad, Sudan, Cameroon, 

Csntral African Republic, Northern, Eastern and Southern Democratic Republic of the 

Congo, Uganda, Kenya, Somalia, Rwanda, Burundi, Tanzania, Angola, Zambia, Malawi, 

Mozambique, Zimbabwe, Botswana, Namibia and South Africa (McDiarmid et al., 1999). 

It also occurs on the Arabian peninsula, where it is found in southwestern Saudi 

Arabia and Yemen (Broadley, 1990; Broadley and Cock, 1975). It is relatively dull 

coloration, consisting of a pattern of dark chevrons on a lighter tan or brown background, 

camouflages the snake very effectively. This species is a primarily nocturnal ambush 

predator, preying on small mammals, birds, lizards, frogs, and toads, and while it spends 

most of its time on the ground, it can also swim or climb into low vegetation. It is generally 

slow-moving, but it can strike extremely quickly (Mallow et al., 2003). 

Due to its wide distribution, potent venom, and highly cryptic coloration which makes it 

prone to being stepped on inadvertently, Bitis arietans is thought to kill more people than 

any other African snake (Mallow et al., 2003), accounting for nearly 32,000 deaths per year 

and many more disabilities (Branch, 2004; Swaroop and Grab, 1954). Its venom is highly 

toxic, capable of causing massive tissue necrosis, hypotension, coagulopathy, 
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thrombocytopenia, and spontaneous bleeding, apparently adapted to immobilize prey and 

begin the digestive process. However, unlike in some of its close relatives, the venom of B. 

arietans acts relatively slowly, and with proper treatment, death can be prevented in 90-

95% of cases (Spawls and Branch, 1995; Mallow et al., 2003). 

2.13.2 Morphology  

This species usually reaches a maximum length of approximately 1 m, but the largest 

individuals may be nearly twice that long. The head has two well-marked dark bands: one 

on the crown and the other between the eyes. On the sides of the head, there are two 

oblique dark bands or bars that run from the eye to the supralabials. Below, the head is 

yellowish white with scattered dark blotches. Iris color ranges from gold to silver-gray. 

Dorsally, the ground-color varies from straw yellow, to light brown, to orange or reddish 

brown. The belly is yellow or white, with a few scattered dark spots. They are good 

swimmers and can also climb with ease; often they are found basking in low bushes.If 

disturbed, they will hiss loudly and continuously, adopting a tightly coiled defensive 

posture with the fore part of their body held in a taut "S" shape (Branch, 2004). 

At the same time, they may attempt to back away from the threat towards cover. They may 

strike suddenly and fast, to the side as easily as forwards, before returning quickly to the 

defensive position, ready to strike again. During a strike, the force of the impact is so 

strong, and the long fangs penetrate so deeply, that prey items are often killed by the 

physical trauma alone. The fangs apparently can penetrate soft leather. 
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2.13.3 Venom of puff adder 

The venom yield in a single bite ranges between 150 and 350 mg, with a maximum recorded of 

750 mg. But to kill an adult human it only requires about 100 mg, and death may with occur 

within a day. A puff adder bite causes immediate severe pain, swelling, blistering, nausea, 

vomiting and later on necrosis with massive muscle and tissue damage. If not properly treated 

and the venom spreads it will at some point result in gangrene and secondary infections often 

times resulting in loss of digits and limbs. 

This is due to a combination of factors, including its wide distribution, common 

occurrence, large size, potent venom that is produced in large amounts, long fangs, their 

habit of basking by footpaths and sitting quietly when approached.  

The venom has cytotoxic effects and is one of the most toxic of any vipers based on 

LD50.
-
 The LD50 values in mice vary: 0.4–2.0 mg/ kg IV, 0.9–3.7 mg/ kg IP, 4.4–7.7 mg/ 

kg SC. (Brown, 1973; Mallow et al., 2003) give an LD50 range of 1.0–7.75 mg/ kg SC. 

Venom yield is typically between 150–350 mg, with a maximum of 750 mg. (Brown, 

1973), mentions a venom yield of 180–750 mg. About 100 mg is thought to be enough to 

kill a healthy adult human male, with death occurring after 25 hours. 

In humans, bites from this species can produce severe local and systemic symptoms. Based 

on the degree and type of local effect, bites can be divided into two symptomatic 

categories: those with little or no surface extravasation, and those with hemorrhages evident 

as ecchymosis, bleeding and swelling. In both cases there is severe pain and tenderness, but 

in the latter there is widespread superficial or deep necrosis and compartment 

syndrome. Serious bites cause limbs to become immovably flexed as a result of 
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significant hemorrhage or coagulation in the affected muscles. Residual induration, 

however, is rare and usually these areas completely resolve (Mallow et al., 2003). 

Other bite symptoms that may occur in humans include edema, which may become 

extensive, shock, watery blood oozing from the puncture wounds, nausea and 

vomiting, subcutaneous bruising, blood blisters that may form rapidly, and a painful 

swelling of the regional lymph nodes. Swelling usually decreases after a few days, except 

for the area immediately around the bite site. Hypotension, together with weakness, 

dizziness and periods of semi- or unconsciousness is also reported (Brown, 1973). 

If not treated carefully, necrosis will spread, causing skin, subcutaneous tissue and muscle 

to separate from healthy tissue and eventually slough with serous exudate. The slough may 

be superficial or deep, sometimes down to the bone. Gangrene and secondary infections 

commonly occurs and can result in loss of digits and limbs. 

The fatality rate highly depends on the severity of the bites and some other factors. Deaths 

can be exceptional and probably occur in less than 15% of all untreated cases (usually in 2–

4 days from complications following blood volume deficit and a disseminated 

intravascular coagulopathy), although some reports show that severe envenomations have a 

52% mortality rate. Most fatalities are associated with poor clinical management and 

neglect (Spawls et al., 2004). 

2.14 Echis oscellstus- West African carpet viperocellated carpet viper 

The specific name, ocellatus, is a reference to the distinctive series of "eye-spots" (Brown, 

1973). (ocelli) which runs the length of the body (Brown, 1973; Cherlin, 1990).  
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2.14.1 Morphology 

Small in length, cylindrical, robust bodied snake with very short tail. Can grow to a 

maximum total length (body + tail) is 65 cm (26 in), possibly more, while the average total 

length is 30–50 cm (12–20 in) (Spawls and Branch, 1995). Can grow to a maximum length 

of about 0.65 metres. Head is broad, flat, short snouted, pear shaped when viewed from 

above and distinct from neck. Canthus is indistinct. Eyes are medium in size, prominent, set 

near the front of the head, with vertically elliptical pupils. Head scales are keeled. Dorsal 

scales are dull, rough, heavily keeled, overlapping with apical pits and scales markedly 

serrated on lower lateral scale rows. 

2.14.2 Distribution 

It is found in West Africa from Mauritania, Senegal and Guinea, through, Mali, Ivory 

Coast, Burkina Faso, Ghana, Togo, Benin, Southern Niger, and Nigeria. It is also found in 

Northern Cameroon and South-western Chad (Mallow et al., 2003).  

The type locality is described as "Haute Volta, Garango, 048 N, 033 W" (Burkina Faso) 

(McDiarmid et al., 1999a). There are also reports of single specimens found in the Bangui 

in the Central African Republic, and in central Sudan. It is rarely found north of the 15
th

 

parallel, after which E. leucogaster becomes more common. The geographic range of E. 

ocellatus extends to the coast via the Dahomey Gap (Spawls and Branch, 1995).  

2.14.3 Habitat  

Mainly Savannah but unlike other species in the genus is often foumd in well wooden 

terrain and has been found on primary rainforest fringes. Terrestrial, nocturnal and 

https://en.wikipedia.org/wiki/West_Africa
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crepuscular although sometimes found in low bushes to avoid the heat. Most active during 

the early hours of the evening. If disturbed it assumes an S-shaped coil position and rubs 

the sides of the body together making a rasping sound. Very nervous, irritable and 

aggressive disposition, quick to strike (and repeatedly) at the slightest provocation and does 

not try to escape.  

2.14.4 Prey 

Feeds on a wide variety of prey, including invertebrates such as scorpions and centipedes, 

small mammals, birds, lizards, amphibians and other snakes. Feeds on a wide variety of 

prey, including invertebrates such as scorpions and centipedes, small mammals, birds, 

lizards, amphibians and other snakes. 

2.14.5 Reproduction 

Sexually mature females lay between 6 and 20 eggs, usually at the end of the dry season in 

February to March. Hatchlings are 10–12 cm (3.9–4.7 in) in total length. 

2.15 Plants Used as Anti-Venoms 

2.15.1 Olax manni  

The plant, Olax manni belongs to the family Olacaceae.It is a climbing shrub up to 2 

metres height, leaves lanceolate to ovale or ecliptic up to 6 x 3 inches with 5-6 pairs of 

lateral looped nerves, flowers greenish – white in axillary racemes, fruits orange when ripe, 

Natural habitat closed forest. Distributed in the tropics especially, Nigeria Ghana and Sierra 

Leon (Dalziel, 1955). 

https://en.wikipedia.org/wiki/Egg_%28biology%29
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Olax manni is used in the treatment of snake envenomation, yellow fever and treatment of 

guinea worm infection (Irvine, 1961). 

2.15.2 Urginea altissima 

Urginea altissima (Drimia altissima) (L.f.) BakerJ. Linn. Soc., Bot. 13: 221 (1873) 

Scientific Name: Drimia altissima (L.f.) Ker Gawl Bot. Mag. 27: t. 1074 (1808) Common 

Names include: English: African squill, Tall white squill. Africans: Maerman, Jeukbol, 

Maermanbol, Maermanui, Slangkop and Gadali – Hausa. Derivation of specific name: 

Latin altissima: very tall (Umberto, 2012). 

Origin and Habitat: It is widely distributed in the tropics especially Nigeria, Sierra Leone, 

and Ghana. Southern Africa, from Senegal via East Africa (Eritrea, Ethiopia, Somalia and 

Djibouti) to the South Africa comprising Namibia, and Botswana. It is reported in Uganda (W. Nile 

District, Karamoja District, Teso District), Kenia, and Tanzania (Mwanza District, Mbeya District 

and Arusha District) (Baumann, 2005).  

Itis a perennial bulbous plant producing a tall flowering stem followed by a rosette of 

leaves about 20-50 cm long. As the species name implies, this is one of the tallest among 

all African geophytes. The plants are often found in colonies and the large bulbs lie just 

below the surface of the soil. In this species, the flowering stem is exceptionally long, 

reaching 2 m and usually flowering before the leaves. The white flowers have a green 

streak down the middle of each petal and the subtended spurred bracts are clearly visible in 

young flowers. The species is variable, at least three forms occuring in W. Africa: large, 

medium and small sized plants (Umberto, 2012). 

file://Encyclopedia/BULBS/Family/Hyacinthaceae/Urginea/
file://Encyclopedia/BULBS/Family/Hyacinthaceae/31740/Drimia_altissima
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Bulb: Very large, globose to pear shaped and ca.8-12(-15) cm in diameter, often half above 

ground, with tough, white, overlapping fleshy scales and a brown outer tunic of 

deadscales.Leaves: Lanceolate, light green, glabrous, (20-)30-45(-50) cm long, (2-)5-

7.5cmbroad. The inflorescence is a more or less dense, cylindrical, raceme 60-90 cm long, 

3-4.5 cm in diameter with up to 700 flowers. Scape erect, usually tall and robust, 

sometimes 0.9-1,2 m long, up to 1 cm. in diameter light glaucous green. Pedicels spreading 

or patent, (8- )12-25(-30) mm long. Bracts small, lanceolate, bent up to 14 mm long and 

obscurely spurred below the middle (spur up to 3 mm long). Like Drimia sanguinea the 

inflorescences appear before the leaves (Kirby, 2013). 

 

Flowers: Perianth campanulate, 18 mm long; segments (tepals) free or united for up to 2 

mm, oblanceolate-oblong, 5–12 mm long, white or greenish white, with a a green or dull 

purple-brown keel outside, spreading. Stamens shorter than the perianth. Filaments linear to 

very narrowly triangular, free or basally united to tepals slightly flattened, free part 4-7 

mm. Anthers oblong, 2 mm long; style 4 mm long. Ovary ovoid, 2–5 mm long; style about 

as long as ovary. Flowers opening in the morning, usuallyclosing by midday. Fruits 

(capsules): Three chambered, globose or subglobose, obtusely trigonous, sometimes with 

an emarginate apex, 8–15 mm long, 9-15 mm. in diameter.Young fruits green.Seeds: 

Semicircular 5–8 mm long glossy, black, flattened and winged. Seeds then ripen during the 

earlypart of the rainy season. Chromosome number: 2n = 20 (Kellerman and Coetzer, 

2005). 

Cultivation and Propagation: Although usually grown only by specialist bulb-grower 

Drimia altissima presents no great difficulty in cultivation. The ease of culture makes it an 

invaluable subject for the impassioned bulb-growers.  It needs a slightly acid medium 

file://Encyclopedia/BULBS/Family/Hyacinthaceae/31740/Drimia_altissima
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comprising equal parts of well decomposed compost or finely milled bark, and river or 

silica sand (or pumice). Plant the bulbs with the neck at, or just below soil level and can 

remain in the same position for many years. Grows it in pots with a diameter of at least 25 

cm. Give it excellent drainage (Kellerman and Coetzer, 2005). 

Water: It is usually evergreen in cultivation but needs to be kept almost dry during its 

dormancy as the bulbs is disposed to dwindle and rot. Its winter rest must be absolute. 

Exposure: It is most suitably grown in semi-shaded but it will even grow and bloom in full 

sun.  

Hardiness: They are sensitive to frost, but are said to be hardy -5° C (or even less). 

Garden uses: In warm and temperate climates grow it sunny courtyard gardens, in raised 

beds and rockeries. In countries with cold winter climates, they are best grown in 

containers in a cool or slightly heated greenhouse. The plants are mostly grown by 

specialist bulb collectors, usually as container subjects. 

Pest and diseases: The bulbs and leaf bases are susceptible to attack by mealy bugs, and the 

leaf margins are chewed by snout beetles and slugs at night (Kellerman and Coetzer, 2005). 

Traditional medicine: The drug, known in commerce as the white squill, consists of the 

dried sliced bulbs of Drimia maritima from which the membraneous outer scales have been 

removed. Squill has a long history of use in medicine: The earlier Greek and Egyptian 

physicians used various forms of squill as therapeutic agents. An oxymel of squills was part 

of an Arabic prescription, and a vinegar of squill was used by Dioscorides, the Greek 

physician. Squill occurs in two varieties, the white and the red squill. The white variety is 

employed in medicine, and the red squill is used mainly for the preparation of rat poison. 
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The African squills Drimia indica (Roxb.) Jessopand Drimia altisssima are used in folk 

medicine in Nigeria but are not official pharmaceutical products or articles of international 

trade. They have with a bitter and acrid taste and may have a Digitalis-like action 

(cardiotonic properties). The drug is very hygroscopic, and if powdered drug is not well 

stored, it turns into a solid moldy mass (Kirby, 2013). 

Propagation: By seed or rarely by division of bulbs. Offsets are rather slow to form (if 

ever), and are best separated from the mother bulb straight after flowering, just as the new 

leaves begin to develop. Seeds form readily and should be harvested and sown as soon as 

they can be easily removed from the fleshy berries. Seeds may take up to two months 

before the first leaf appears above ground, and a further four to five years to flower for the 

first time (Maurice, 2014). 

2.15.3 Xeromphis nilotica (Stapf) Kea.y 

2.15.3.1 Classification 

Kingdom (Plantae); Phylum (Tracheophyta); Class (Magnoliopsida) ; Order (Gentianales); 

Family (Rubiaceae); Genus (Xeromphis). A stiff, spiny shrub, branches grey, to whitish, 

spines, woody up to 25 mm long, solitary and alternate above paired, leafy-short shoot, 

leafy-blades obovale, 10-60 x 5-20 mm, obtuse at the apex, globrous to pubescent, flowers 

(4) 5-6 merous, calyx lobes up to 3 mm long, corolla hairy, the tube somewhat longer than 

the calyx, fruits yellowish and subglobose 8-18 mm in diameter globous,  often many-

stemmed, with whitish bark; corolla white (Keay, 1958).  

 

 



61 
 

2.15.3.2 Distribution 

It is found in arid types of savanna woodland, Sudan, Ethiopia and East Afica, Tanzania, 

Eritrea, and westwards to Nigeria and Cameroon. It is used in ethno-medicine in the 

treatment of snake envenomation and treatment of mental disorders (Keay, 1958). 

2.15.4 Other plants 

Other plants constituents have been identified to possess a neutralizing effect on snake 

venoms. Management of snake bites through herbal preparation is done by treating with 

single herbal drug or in a combination of different herbs (Abubakar et al., 2000; Borges et 

al., 2000; Daros et al., 1996; Fukuda et al., 2002).Recent scientific investigations have 

confirmed the efficacy of many of these preparations, some of which are remarkably 

effective (Gupta and Peshin, 2012). Traditional Indian medicinal plants such as Excoecaria 

agallocha, Gloriosa superba, Nerium oleander, Sarsaparilla hemidesmus and many others 

are effectively used for snake bites, however; both pre-clinical studies are required to 

establish the efficacy of the plants. The herbs which appear most effective as per the 

symptoms of snake bites arerelatively non-toxic and have substantial documented efficacy 

(Abubakar et al., 2000; Abubakar et al., 2008; Girish and Kemparaju, 2005; Oliveira et al., 

2005; Soares et al., 2005). 

(Owuor and Kisangau, 2006) in Kenya reported a comparison of plants used in snake bite 

treatments by two culturally distinct African groups. They observed that snake bites in rural 

areas are commonly treated with plant extracts (Otero et al., 2000); Ushanandini et al., 

2006). Most commonly used plants include: Steganotaenia araliacea, Combretum 

collinum, Solanum incanum and 3 species of Grewia (G. bicolor, G. fallax and G. truncata) 
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reported in the Medicinal Plants of East Africa (Abubakar et al., 2000; Kokwaro, 1993; 

Habib, 2013). 

In addition, species in the genera Vernonia, Erythrina (E. abyssinica) and Sansevieria (S. 

kirkii) were recorded. There are similar usage reports for Annona (leaf and bark) and 

among the Chewa ethnic group of Malawi, Ensete edule (sap from stem) used as a 

toothache pain reliever – alluding to pain killing properties; arterenol, a natural mediator of 

the autonomic nervous system, has been reported in E. edule (Watt and Breyer-Brandwijk, 

1962). 

Usage of Allium spp., in South America, as antivenom has been reported. Allium cepa 

contain sulfurous, volatile oils. Although, in general, the plant families Compositae, 

Leguminosae and Solanaceae and Apocynaceae are well represented in East African 

compendia (Kokwaro, 1993), it appears plant families or genera consistently used in snake 

bite treatment are difficult to establish. The plant family most used is the Asteraceae 

followed by Annonaceae, Fabaceae, Combretaceae and Tiliaceae (Owuor and Kisangau, 

2006). 

In Nigeria, (Abubakar et al., 2000), reported that the extract of the leaves of Guiera 

senegalensis was found to detoxify (in vitro) venom from two common northern Nigerian 

snake species, Echis ocellatus and Naja nigricollis, in separate experiments. They observed 

that there was a remarkable reduction in the mortality of albino mice after intra-peritoneal 

administration of reconstituted venom incubated with the extract, when compared to those 

challenged with the venom only.  
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Luffa aegyptiaca and Nicotiana rustica used in traditional medicine to treat snake bites 

exhibited inhibitory activities against Naja nigricollis venom protease (Ibrahim et al., 

2011). The potency of the methanol extract of the root bark of Annona senegalensis was 

tested against cobra (Naja nigricollis nigricollis Wetch) venom in rats. Results indicated 

that the extract caused reduction in the induced hyperthermia and directly detoxified the 

snake venom used by 16–33%. It, however, failed to restore the biochemical functions of 

serum alanine amino transferase (ALT) and aspartate amino transferase (AST) of the liver. 

The extract exhibited a medium lethal dose (LD50) of 232.7g/ml in the brine shrimp test 

(Adzu et al., 2005). 

The acetone and methanolic stem bark extracts of Balanites aegyptiaca exhibited an 

antivenin activity against Echis ocellatus viper venom at LD50 (0.194 mg/ml), when 

administered intramuscularly to Wistar albino rats. Both extracts were found to be effective 

at 75 and 100 mg/ml concentrations. Tamarindus indica seed extract inhibited the PLA2, 

protease, hyaluronidase, L-amino acid oxidase and 5'-nucleotidase enzyme activities of 

venom in a dose-dependent manner. The extract neutralized the degradation of the beta 

chain of human fibrinogen and indirect hemolysis caused by venom. 

Both Indigofera pulchra and Aristolochia albida were found to neutralize the 

anticoagulant, hemolytic and phospholipase activity of crude venom of Naja nigricollis ( 

Abubakar et al., 2006). Aristolochic acid has been found to form a complex with PLA2, 

acting as a non-competitive inhibitor of the enzyme (Viswanath et al., 1987; Ménez, 2003; 

Warrell, 2008). 
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The water and methanol extract of Parkia biglobosa stem bark significantly protected the 

chick biventer cervicis muscle preparation from Naja nigricollis venom-induced inhibition 

of neurally evoked twitches when it was added to the bath 3-5 minutes before or after 

envenomation. In astudy conducted with nineteen plant species belonging to 15 plant 

families used remedies for the treatment of snake bites by the Fulani herdsmen. Members 

of the Asteraceae, Liliaceae, Malvaceae and Mimosaceae families were used commonly  

while Annona senegalensis was the most frequent plant species used. Annona senegalensis 

was followed by Acatia senegalis, Aspilia africana, Hibiscus scabdariffa and Securidaca 

longepedunculata; extract of callus culture of Sapindus saponaria (Sapindaceae) (Jorge 

and Aird, 2001). 

Seed extracts investigated for anti snake venom activity include: Tamarindus indica 

(Leguminosae) (Ushanandini et al., 2006; Strychnus nux vomica (Chatterjee et al., 2004); 

Mucuna pruriens (Fabaceae) (Tan et al., 2009). Other part of the plant investigated for anti 

snake properties include: Fruits extract of (Piper longum) (Piperaceae) (Shenoy et al., 

2013); Extract of aerial part of Poujolzia indica (Utricaceae) (Ahmad., 2010); (Ferreira et 

al., 1992); Methanolic extract of Argusia argentea (Boraginaceae) (Aung et al., 2010); 

Butanolic extract of Eclipta prostrate (Asteraceae) (Pithayanukul et al., 2004); Methanolic 

extract of Vitex nigundo and Emblica officinalis (Alam and Gomes, 2003). 

The stem bark extract of Xeromphis nilotica was found to have anti snake venom activity 

against the venoms of Naja nigricollis, Naja haje, Naja katiences, Bitis arietans and Echis 

ocellatus as investigated by (Ushanandini et al., 2009) on the stem bark extracts  of 

Anacardium occidentale (Anacardiaceae); (Dhananjaya et al., 2011). 
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 on the stem bark extract of Parkia bigblosa (Mimosaceae); (Asuzu and Harvey, 2003) on 

the stem bark of  Mangifera indica (Anacardiaceae); (Wufen et al., 2007) on the stem bark 

of Balanites aegyptiaca (Balanitaceae); (Banwo et al., 2004), on the stem bark of Dipteryx 

alata (Fabaceae) and  (Asuzu and Harvey, 2003) on the stem bark of Parkia biglandulosa 

(Mimosaceae). 
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CHAPTER THREE 

3.0 MATERIALS AND METHODS 

3.1 Plant Selection and Collection 

There are many plants known to be used by herbalists in the treatment of snake bites. Three 

of such plants were selected based on the claim by herbalists on the use of these plants 

against poisonous snake bite. The plant samples were collected and identified at the 

Herbarium of the Department of Botany, Faculty of Life Science, Ahmadu Bello 

University, Zaria.   

3.1.1 Olax manni (Plant A: Tsadar Biri- Hausa) 

Olax manni (Plate I) was collected from Anchau in Kubau Local Government Area of 

Kaduna State. The leaves were freshly picked from the plant; shade dried and thereafter 

pounded to powder form for extraction. 

3.1.2 Urginea altissima (Plant B: Gadali- Hausa) 

Urginea altissima (Plate II) was collected from Ginsawa in Tofa Local Government Area 

of Kano State. The bulbs were removed freshly from the plant and cut to smaller sizes; 

shade-dried and pounded to powder form ready for extraction. 

3.1.3 Xeromphis nilotica (Plant C: Kwanarya- Hausa) 

Xeromphis nilotica (Plate III) was collected from Pala in Ikara Local Government Area of 

Kaduna State. The bark of the plant was scraped; shed-dried and pounded to powder form 

ready for extraction. 



67 
 

 

 

Plate I: Picture of Olax manni (Tsadar Biri- Hausa), Source: Anchau in  

  Kubau Local Government, Kaduna State 
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Plate II: Picture of Urginea altissima (Gadali - Hausa) Source: Ginsawa in Tofa Local  

   Government, Kano State 

 

 

 

Bulb 



69 
 

 

Plate III: Picture of Xeromphis nilotica (Kwanarya - Hausa) Source: Pala in Ikara      

                 Local Government, Kaduna State 
 

 

 

 

 

 

 

 

Stem bark 
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3.2 plant sample Extraction for phytochemical screening 

The leaves of Olax manni, the bulbs of Urginea altissma and the stem bark (Sofowara, 

1982) of Xeromphis nilotica were collected, identified, labeled, shade-dried and thereafter 

ground to powdered form. Five hundred grammes (500 g) of the powdered form of each 

plant part was weighed. Each powder was extracted by cold maceration method. The crude 

extracts obtained from the three species of plants were subjected to phytochemical 

screening using procedures described by (Sofowara, 1982). 

3.3 Phytochemical Screening of the Plant Extracts 

The crude extract was partitioned with di-ethyl-ether; ethyl-acetate and n-butanol. The 

residue left was dissolved in water and the various fractions obtained were all subjected to 

phytochemical screening employing the standard screening test (Sofowara, 1982). 

3.3.1 Tests for carbohydrate 

3.3.1.1 Molish Test: 

One gram of the extract was put into a test tube and 3 drops of Molish reagent was added 

and concentrated sulphuric acid was thereafter added down the side of the test tube, to form 

a lower layer, a reddish coloured ring developed at the interphase indicating presence of 

carbohydrates. 
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3.3.1.2 Fehling’s Test:  

One gramme (1 g) of the extract was put into a test tube; 5 mililitre of an equal mixture of 

Fehling‘s solution A and B was added and boiled in a water bath for 10 minutes, brick red 

precipitate indicates a positive result.  

3.3.2 Tests for glycosides 

One gram of each extract was put in a test tube and 5 mlilitre of dilute sulphuric acid was 

added and boiled in a water bath for 15 minutes, thereafter cooled and neutralized with 20% 

Potassium hydroxide (KOH). It was then divided into two portions.   

To one portion, 5 ml of a mixture of Fehling‘s solution A and B was added and boiled on 

water bath, until a brick red precipitate developed in all the samples. To the second portion 

3 mililitre of ferric chloride solution was added. There was no colour change in all the 

samples indicating presence of glycosides 

3.3.3 Bontrager’stest 

This is the test for free Anthracene derivatives. One gram of the extract was put in dry test 

tubes, 5 mililitre of chloroform was added to each tube and then shaken for 5 minutes. They 

were filtered and the filtrates shaken with 10% ammonia solution. bright pink colour in the 

aqueous layer indicates a positive result.  

3.3.4 Modified Bontrager’s test 

This is the test for combined Anthracene derivatives. One gram of the extracts each in a test 

tube was boiled with 5 mililitre of 10% hydrochloric acid (HCl) for 3 minutes; this 
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hydrolysed the glycosides to a glycone, which is soluble in hot water. This was then filtered 

and the filtrate was cooled and extracted with 5 mililitre of chloroform. The chloroform 

layer was pipetted off and shaken gently in a test tube with half of its volume of 10% 

ammonium hydroxide (NH4OH). The lower layer became rose pink to cherry red in sample 

B only, indicating only B contained combined anthracene derivatives. 

3.3.5 Liebermann-bucchard test 

This is the test for detetion of unsaturated steroid and triterpenes. Five mililitre of acetic 

acid anhydride was added to 5 mililitre of the extract in a test-tube and was gently mixed. 1 

mililitreof sulphuric acid was added down the side of the test tube to form a lower layer. 

Colour change was observed immediately and over a period of one hour from blue to blue 

green colour in the upper layer and pink colour in the lower layer. Indicating presence of 

triterpens. 

3.3.6 Salkowski test for unsaturated steroid 

Five drops of concentrated sulphuric acid was added to the side of the test tube containing 5 

mililitreof the extract. There was red colour development over 1-hour period in the 

interphase of the extract and the sulphuric acid. 

3.3.7 Tests for cardiac glycoside 

3.3.7.1 Keller-kiliani: 

A portion of the extract was dissolved in 1 mililitre glacial acetic acid containing traces of 

ferric chloride solution. This was then transferred into a dry test tube and 1 mililitre of 

concentrated sulphuric acid was added down the side of the test tube to form a lower layer 
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at the bottom. There was formation of purple-brown ring at the interphase, which indicated 

the presence of deoxy sugars and a pale green colour in the upper acetic layer indicating the 

presence of cardiac glycosides.  

3.3.7.2 Kedde’s test: 

To 1 g of the extracts, 1 ml of 2% solution of 3, 5-dinitrobenzoic acid in 95% alcohol was 

added. The solution was made alkaline (PH 9) with 5% sodium hydroxide; there was 

appearance of purple-blue colour, which indicates presence of cardiac glycoside. 

3.3.8 Tests for Saponin glycosides 

3.3.8.1 Frothin test: 

Ten mililiters of distilled water was added to 1 g of the extract and was shaken vigorously 

for 30 seconds. The tube was allowed to stand in a vertical position and observed for 

formation of froth that persists for a period of 5 minutes, indicating the presence of 

saponins. 

3.3.8.2 Haemolysis test:  

The extract was dissolved in water and filtered through muslin filter; 2 mililitre of 18% 

aqueous sodium chloride (NaCl) solution was separated in to two test tubes; to one portion 

in a test tube, 2 ml of the filtrate was added and to the other portion, 2 mililitre of distilled 

water was added. With the aid of a syringe, 5 drops of sheep blood collected in EDTA 

bottles was added to each of the tube and then mixed by inverting the tube. The test tube 

was observed for 15 minutes for haemolysis in the tube containing the extract and absence 
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of haemolysis in the tube containing the distilled water. This showed the presence of 

saponins in the tube containing the blood. 

3.3.9 Tests for tannins 

3.3.9.1 Ferric chloride test:  

To 1 gram of the extract, 5 drops of ferric chloride solution was added. A greenish-black 

precipitate indicates presence of tannins. 

3.3.9.2 Bromine water test: 

Five (5) drops of bromine water were added to the extracts in the test tubes. Presence of a 

buff coloured precipitation indicates presence of tannins. 

3.3.9.3 Lead sub-acetate test:  

To 1gram of the extract in each of the test tube, 3 drops of lead sub-acetate solution were 

added. A black coloured precipitate indicates presence of tannins. 

3.3.10 Flavonoid tests 

 3.3.10.1 Shinodatest:  

One gram of the extract was dissolved in 2 ml of 50% methanol, thereafter, 2 mililitre 

metallic magnesium chips and 5 drops of concentrated hydrochloric acid (HCl) were added. 

There was development of red colouration in all the test tubes indicating presence of 

flavonoids. 
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3.3.10.2 Sodium hydroxide (NaOH) test: 

Five (5) drops of NaOH were added to each of the test tube containing the extract. There 

was development of yellow colouration, indicating the presence of flavonoids. 

3.3.10.3 Ferric chloride test: 

Five (5) drops of ferric chloride were added to 5 mililitre of the extract in each of the test 

tube. Green precipitate was observed in all the test tubes, indicating the presence of 

flavonoids. 

3.3.11 Tests for Alkaloids 

3.3.11.1 Mayer’s test:  

Five milliliters of Meyer‘s reagent were added to 1 gram of the extract in all the test tubes. 

A cream precipitation developed in each of the test tubes which showed the presence of 

alkaloids. 

3.3.11.2 Dragendorff’s test: 

Five (5) drops of this reagent were added to each of the tubes containing 1 gram of the 

extracts. Rose precipitate was observed in all the tubes indicating the presence of alkaloids. 

3.3.11.3 Wagner’s test: 

Five (5) drops of this reagent were added to 1g of the extract in test tubes. A brown colour 

precipitate was formed indicating the presence of alkaloids. 
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3.4 Crude Extracts 

The crude extract from each plant was fractionated using the following solvent: Di-ethyl-

ether, Ethyl-acetate and n-butanol. The extracts were dissolved in water, boiled and filtered. 

The first solvent (di-ethyl-ether) was added and then filtered, which yielded the first 

fraction labeled A1, B1 and C1 for each plant respectively and an aqueous portion  

To the aqueous portion, ethyl acetate was added and mixed thoroughly; it was thereafter 

filtered and gave the second portion of the three plant fractions labeled A2, B2 and C2 

respectively and an aqueous portion; To the aqueous portion, n-butanol was added and then 

mixed thoroughly with care and then filtered and obtained the third fraction of the three 

plant extracts labeled A3 B3 C3 respectively and an aqueous phase was collected and labeled 

A4, B4 and C4.The fractions collected were poured into labeled evaporating dishes and the 

dishes were placed in hot water bath (160 
o
C) to facilitate drying. The dishes were then 

removed after the fractions had completely solidified. Each of the fractions was scraped 

into labeled sample beakers. The fractions were well covered with aluminum foil and kept 

ready for use. 

3.5 Venomous Snake Captured 

Venomous snakes were captured from various locations in 12 States and Capital territory: 

Abuja, Bauchi, Gombe, Jigawa, Kaduna, Kano, Katsina, Kebbi, Nasarawa, Niger, Plateau, 

Sokoto and Zamfara. A total of 605 snakes were caught alive in the jungle, bought from 

snake hunters, physically dug out of their holes or removed from residential areas. 
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 The handling of the snakes was done in compliance with the standard and humane 

procedures of International Animal Welfare Guidelines (Rollin and Kesel, 1990). The 

snakes (Plate IV- VIII) were kept in safety aerated boxes and brought to the Department of 

Zoology, Faculty of Life Science, Ahmadu Bello University, Zaria for identification. The 

snakes were identified by their colour, shape, and size, and bahaviour, they were kept in the 

Herpetarium for periodic milking.  
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Plate IV: picture of Naja nigricollis (Black-necked Spitting Cobra) Source: Ahmadu  

                Bello UniversityTeaching Hospital, Shika 
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Plate V: Picture of Naja Katiensis (Egyptian Cobra) Source: Yantumaki, Katsina State 
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Plate VI: Picture of Naja haje (Mali cobra) Source close to Ahmadu Bello University,  

    Zaria Dam 
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Plate VII: Picture of Bitis arietans (African fuff Adder) Source: National Animal  

      Production Research Institute, Ahmadu Bello University, Zaria 
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Plate XIII: Picture of Echis ocellatus (The saw-scaled or carpet viper) Source:     

                    Kaltingo, Gombe State 
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3.6 Milking of the Snakes 

3.6.1 Feeding and Maintenance 

Snakes were manually fed with beef meat bough from a local market, through the mouth by 

pushing the piece of meat gently from the mouth to just below the skull then holding the 

head and pushing it down the tubular body. Thereafter, they were immersed in a bucket full 

of water for 2 minutes. The feeding and watering was repeated every four days. 

3.6.2 Milking Procedure 

 Milking was done prior to feeding by holding the snake on the head with one hand, with a 

thumb placed at the base of its skull and the index finger below the throat with care and 

little pressure applied to avoid strangling the animal as shown on Plate IX (Humane Society 

International (HSI), 2014). The head of the snake was thereafter introduced into a 100 ml 

beaker covered with an empty polyethylene bag tightened with a rubber band round the 

neck of the beaker. The snake was stimulated to bite the material, as it grabedthe polythene 

bag in the act of biting, it then poured out the venom into the beaker (Plate IX). 

3.6.3 Venom Processing 

The venom collected from each species of snake were pooled together into a labeled beaker 

separately and then lyophilized by putting the beaker containing the venom in a desiccator 

containing coarse silica gel (activated at 110
o
C for 1hour). The desiccator was sealed and 

air tightened then placed in a -180
o
C freezer for 48hrs for complete crystallization. The 

freeze dried venom was then stored at -4
o
C (refrigerator)ready for use in the experiment 

(Humane Society International (HSI), 2014) . 
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 Plate IX: Picture of SnakeVenom Collection Process 
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3.7 Experimental Animals 

Wistar rats weighing 50-200 g used for the research were purchased from the Faculty of 

Pharmaceutical Sciences.  The rats were raised at the Center for Biotechnology Research 

and Training Ahmadu Bello University, Zaria. The animals were allowed to acclimatize for 

two weeks in the laboratory prior to commencement of the experiment. The animals were 

housed in wired cages and fed on standard rat pellets while water was provided ad libitum. 

The experiment was conducted in accordance with the Ahmadu Bello University committee 

for animal use and care (ABUCAUC). 

The initial concentration was then serially diluted to give ranges of concentrations for the 

fitted LD50 groups of cages each containing 5 rats. They were inoculated intraperitoneally 

with the venoms at concentration of 0.4, 0.8, 1.2, and 1.6mg/kg body weight and the 

control with sterile Control. The time of death for each group was recorded and used to 

measure the lethal effect of each venom. The lethal dose (LD50) was analyzed using the 

probit analysis method and probit graph plotted. The anti-log of the log concentration of the 

probit graph gave the LD50 value (Lork, 1983). 

3.8 Anticoagulant Activity of Snake Venom. 

Ten mililitres of bovine blood was collected in 2mililitre of 1.5% sodium citrate and 

centrifuged at 2500 gram for 10 minutes to obtain plasma. Sixtymicrolitres of 0.2 Molar 

CaCl2 was added to 200 microlitres of citrated plasma. One hundred microlitres of the 

venom containing 500 microlitres of PBS at pH of 7.4 was added and incubated at 37
o
C for 

4 hours. The control was citrated plasma mixed in 60 microlitres of 0.2 Molar CaCl2. The 
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time taken to clot in minutes was recorded and the assay stopped after 12hours (Lork, 1983; 

Theakston and Reid, 1983). 

3.9 Haemorrhagic Study 

This experiment contained six proups of three rats each.  Group one: The three rats were 

administered with ten microliters of Naja nigricollis venom (10 mg/ ml) mixed with 10 

microliter of aqueous extract (10 mg/ ml) of Olax manni, Urginea altissma and Xeromphis 

nilotica respectively and observed for 1hour, thereafter sacrificed and the skin was 

inspected for the presence of blood patches.   

Group two: Rats were administered with ten microliters of Naja haje venom (10 mg/ ml) 

mixed with 10 microliter of aqueous extract (10 mg/ ml) of Olax manni, Urginea altissma 

and Xeromphis nilotica respectively and observed for 1hour, thereafter sacrificed and the 

skin was inspected for the presence of blood patches. 

Group three: Rats were administered with ten microliters of Naja katiensis venom mixed 

with 10 microliter of aqueous extract (10 mg/ ml) of Olax manni, Urginea altissma and 

Xeromphis nilotica respectively and observed for 1hour, thereafter sacrificed and the skin 

was inspected for the presence of blood patches. 

Group four: Rats were administered with ten microliters of Bitis arietans venom (10 mg/ 

ml) mixed with 10 microliter of aqueous extract (10 mg/ ml) of Olax manni, Urginea 

altissma and Xeromphis nilotica respectively and observed for 1hour, thereafter sacrificed 

and the skin was inspected for the presence of blood patches. 
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Group five: Rats were administered with ten microliters of Echis ocellatus venom (10 mg/ 

ml) mixed with 10 microliter of aqueous extract (10 mg/ ml) of Olax manni, Urginea 

altissma and Xeromphis nilotica respectively and observed for 1hour, thereafter sacrificed 

and the skin was inspected for the presence of blood patches. 

Group six: Rats were administered with ten microliters of normal salinemixed with 10 

microliter of aqueous extract (10 mg/ ml) of Olax manni, Urginea altissma and Xeromphis 

nilotica respectively and observed for 1hour, thereafter sacrificed and the skin was 

inspected for the presence of blood patches. 

3.10 In vivo Studies 

3.10.1 Experimental design 

The experiment was carried out as follows: one thousand five hundred and twelve rats were 

used; rats were distributed into 6 groups of 7 for each fraction and for each snake species 

venom; venomsfrom five species of snakes was used in this study; four fractions for each of 

the three plant extracts was used for the experiment and three different method of 

administration of the venom and or extractintra-peritoneally into the rats;ten microlitres of 

10 mg/ml of each snake venom was used and ten microlitres of 10 mg/ml for each fraction 

of the plant extracts was intra-peritoneally inoculated into the rats.  
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Table 3.1 Experimental Design to Determine the Antivenom Properties of Plant   

                 Extract 
 

 

      

Groups 1 2 3 4 5 6 

 

No. of rats 

 

7 

 

7 

 

7 

 

7 

 

7 

 

7 

 

Species of snake Naja 

nigricollis 

 

Naja 

haje 

Naja 

katiensis 

Bitis 

arietans 

Echis 

ocellatus 

 

Control 

 

Concentration of venom 

(mg/ml) 

10 10 10  10  10  10  

 

Concentration of Diethyl 

ether fraction (A1
,
 B1 C1 

and aq) mg/ml 

10  

 

10 

 

10 

 

10  

 

10 

 

10  

 

Concentration of ethyl 

acetate (A2, B2 C2 and 

aq) fraction mg/ ml 

 

10 

 

10 

 

10 

 

10 

 

10 

 

10 

 

Concentration of n-

Butanol of  A3 B3 C3 and 

aq) fraction mg/ ml 

 

10 

 

10 

 

10 

 

10 

 

10 

 

10 

 

Concentration of 

aqueous factions  

  (A4, B4, C4) 

  

10 

 

10 

 

10 

 

10 

 

10 

 

10 
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3.11 Determination of LD50 of the Snake Venoms in Experimental Rats 

The potency of the snake venom was measured by determining the LD50 (lethal dose 50%) of the 

venom. It involves dosing several groups of animals with venom injected intraperitoneally in 

rats. The finishing point of the test is when half of the animals in the group have died. The 

amount of venom that kills half the animals gives the LD50 figure which indicates the standard 

toxicity value for each venom. Ten miligram of the lyophilized venom was dissolved in 

sterilized Control which served as the stock solution for the determination of the LD50, which 

was determined as decribed by (Lork, 1983). This was first used as pilot study with five rats in 

each cage of seven groups. The wistar rats in the different groups were inoculated 

intraperitoneally with the venoms at different concentrations; 1, 2, 3, 4, 5 and 6mg/ kg body 

weight. The control animals were injected with sterile Control. All the rats (100%) died with the 

exception of the control.  

3.12 Methods of Administration of venoms and or extracts into the rats 

 Method 1: Inoculation of rats with venom intra-peritoneally 30 minutes before 

administration of the plant extracts  

  Method 2: Prophylactic administrationof the plant extracts to the rats 30 minutes 

before inoculation of the venom. 

  Method 3: Concurrent administration of the venom with the plant extracts  
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Figure 1 Fractions of the three Plants used in the study 

 

 

 

 

 

 

 

 

 

 

Olax manii Urgineaaltissima Xeromphis nilotica 

A1-Di-ethyl ether 

A2-Ethyl acetate 

A3-N-Butanol 

A4- Aqueous extract 

B1-Di-ethyl ether 

B2-Ethyl acetate 

B3-N-Butanol 

B4-Aqueous extract 

C1-Di-ethyl ether 

C2- Ethyl acetate 

C3-N-Butanol 

C4-Aqueous extract 
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3.13 Effect of snake venom on the migration of 1kb plasmid DNAon Agarose      

        gelelectrophoresis 

The effect of snake venom on migration of 1 kb plasmid DNA was determined using 

agarose gel electrophoresis. Also the protective effect of the plant extracts against this 

effect of snake venoms was determined as described below. 

3.12.1 Protocol for agarose gel electrophoresis 

1 2g of agarose powder was weighed and put into a 100 ml conical flask  

2 100 ml of 1X TBE was added mixed and dissolved in a microwave oven 

3 The mixture was cooled to 45
o
C 

4 Gel casting tray was assembled and the combs were positioned  

5 Five (5) l of ethidium bromide was added to the agarose and swirled gently  

6 the mixture was carefully poured into the casting tray and allow to solidify 

7 the combs were carefully removed from the casting tray 

8  The casting tray was transferred into the gel electrophoresis tank 

9 The tank was filled up to the gauge mark with 1X TBE running buffer 

10 The first well labeled M was loaded with 5l of 100 bp DNA ladder 

11 Lane 1 was loaded with Plasmid DNA 

12 Lane 2 was loaded with Plasmid DNA +Venom of Naja nigricollis 

13 Lane 3 was loaded with Plasmid DNA+Venom of Naja nigricollis+plant extract 

14 Lane 4 Plasmid DNA+ plant extract 

15 Lane 5 Plasmid DNA + Venom of Naja haje 

16 Lane 6 Plasmid DNA+Venom of Naja haje+plant extract 

17 Lane 7 Plasmid DNA + Venom of Naja katiensis 

18 Lane 8 D + V3+ E(Plasmid DNA+Venom of Naja katiensis+plant extract 
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19 Lane 9 Plasmid DNA+Venom of Bitis arietans 

20 Lane 10 Plasmid DNA+Venom of Bitis arietans+plant extract 

21 Lane 11 Plasmid DNA+Venom of Echis ocellatus 

22 Lane 12Plasmid DNA+Echis ocellatus+plant extract 

23 Voltage was set at 75 V   

24 The preparation was run for 45 minutes 

25  The gel was observed in gel- documentation unit and photographed. 
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CHAPTER FOUR 

4.0 RESULTS 

4.1 Phytochemical Screening of the Crude Extracts of Olax manni, Urginea altissima 

and Xeromphis nilotica 

Results of the phytochemical analysis of the crude extracts of the three plants (Olax manni, 

Urginea altissima and Xeromphis nilotica) showed the presence of carbohydrates, 

glycosides, steroids/triterpens, cardiac glycosides, saponins, glycosides and alkaloids. In 

addition, Extract of Urginea altissima contained free anthracenes. However, the ferric 

chloride test failed to detect glycosides in all the extracts, while Bontrager‘s test and 

modified Bontrager‘s test did not detect free anthracenes and combined anthracenes 

respectively in the extracts of Olax manni and Xeromphis nilotica. Similarly, Mayer‘s, 

Dragendoff‘s and Wagner‘s tests failed to detect alkaloids in Olax manni, and Xeromphis 

nilotica.  
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Table 4.1 Inference of the phytochemical test of crude extracts of Olax manni, Urginea    

                 altissima and Xeromphis nilotica 
 

Metabolites                       Phytochemical Test                                Plant species 

 

 

 

 

 

O. manni 

 

U. altissima  

 

X. nilotica 

Carbohydrates Molish test + + + 

 Fehling test + + + 

Glycosides Fehling test + + + 

 Ferric chloride test - - - 

Free anthracene 

derivatives 

Bontrager‘s test - + - 

Combine anthracene 

derivatives 

Modified 

bontrager‘s test 

- + - 

Unsaturated steroid and 

triterpenes 

Liechermann-

bucchard test 

+ + + 

 Salkowski test + + + 

Cardiac glycoside Keller-kiliani test + + + 

 Kedde‘s test + + + 

Saponin glycosides. Frothing test + + + 

 Haemolysis test + + + 

Tannins Ferric chloride test + + + 

 Bromine water test - - - 

 Lead sub-acetate test + + + 
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Flavonoids 

Shinoda test + + + 

 Sodium hydroxide 

test 

+ + + 

 Ferric chloride test + + + 

Carbohydrates Molish test + + + 

 Fehling test + + + 

Glycosides Fehling test + + + 

 Ferric chloride test - - - 

Free anthracene 

derivatives 

Bontrager‘s test - + - 

Combine anthracene 

derivatives 

Modified 

bontrager‘s test 

- + - 

Unsaturated steroid and 

triterpenes 

Liechermann-

bucchard test 

+ + + 

 Salkowski test + + + 

Cardiac glycoside Keller-kiliani test + + + 

 Kedde‘s test + + + 

Saponin glycosides. Frothing test + + + 

 Haemolysis test + + + 

 

Tannins Ferric chloride test + + + 
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 Bromine water test - - - 

 Lead sub-acetate test + + + 

Flavonoids Shinida test + + + 

 Sodium hydroxide 

test 

+ + + 

 Ferric chloride test + + + 

Alkaloids Mayers test - + - 

 Dragendeff‘ test - + - 

 Wagner‘s test - + - 

 

Key: 

+ = Positive 

 - = Negative 
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Table 4.2 Snake species collected from various locations in Nigeria 

 

 

Location 

Species of snake  

ToTotal N. nigricollis N. haja N. katiensis E. ocellatus B. arietans 

Abuja 03 01 01 - 02 007 

Bauchi 01 03 02 10 07 023 

Gombe - - - 58 05 063 

Jigawa 03 11 12 - 01 027 

Kaduna 75 16 15 13 12 131 

Kano 21 11 13 10 15 070 

Katsina 15 38 51 07 35 146 

Kebbi 02 03 01 - 01 007 

Niger 05 13 17 - - 035 

Nasarawa 06 12 09 - - 027 

Plateau 02 - - 16 17 035 

Sokoto - 08 02 - - 010 

Zamfara 02 10 12 - - 024 

Total 135 126 135 114 095 605 
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4.2 Determination of LD50 of Snake Venoms in Wistar Rats 

The LD50 of the venom of N. haje, N. katiensis, N. nigricollis, E. ocellatus and B. arietans 

in Wistar rats were found to be 0.22, 0.55, 0.87, 1.24 and 1.80 mg/kg, respectively. Bitis 

arietans has the highest LD50 followed by Echis ocellatus while Naja haje was having the 

lowest LD50 follwed by Naja katiensis, found to have the lowest LD50 as shown in Table 4.3 

  



99 
 

Table 4.3 Median Lethal Dose (LD50) of venoms of five species of snakes in Wistar rats 

 

Snake species 

 

LD50 (mg/kg) of snake  

na 

Naja haje 0.22 

Naja katiensis 0.55 

Naja nigricollis 0.87  

Echis oscellatus 1.24 

Bitis arietans 1.80 
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Table 4.4 Median Lethal Dose (LD50) of three species of plants in Ratus ratus 

                (Wistar   rats) 
 

Plant species LD50 (mg LD50 (mg/ kg) of plant extract 

Olax manni 1100 

Urginea altissima 1500 

Xeromphis nilotica 1000 
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Table 4.5 Anticoagulant activity of venom of the 5 species of snakes 
 

Species of snake Clotting time (minutes) 

Naja nigricollis 132 

Naja haje 128 

Naja katiensis  115 

Bitis arietans  No clot 

Echis ocellatus 

Citrated blood plasma (control)                                                                                      

No clot 

No clot 
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4.3 Anticoagulant Activity of Snake Venoms 

Results of anticoagulant activity of the snake venoms were presented in table 3 and were 

measured by the time taken for blood to clot. The clotting time for Naja nigricollis, Naja 

haje and Naja katiensis were found to be 132, 128 and 115 minutes, respectively. However, 

the venoms of Bitis arietans and Echis ocellatus did not clot during the period of the 

experiment. 

4.4 The in vitro effect of snake venoms on plasmid DNA preparations in the presence 

of various plant extracts 

The interactive study of the aqueous fraction of Urgines altissima, venom and the plasmid 

DNA measured by migration on agarose gelelectrophoresis showed that aqueous fractions 

had high antivenom activity against the venoms of Naja nigricollis, Naja haje, Naja 

katiensis, Bitis arietans and Echis ocellatus.1 kb DNA ladder and the plasmid DNA 

migrated very well on agarose gel electrophoresis. The mixture of plasmid DNA with 

separate venom of the snakes, showed no migration of the DNA on agarose gel 

electrophoresis. The plasmid DNA incubated with the aqueous fraction of plant B showed 

clear migration of the DNA on agarose gel electrophoresis as shown in Plate X. 
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Plate X:  Gel picture of agarose gel electrophoresis: DNA, Venom and Plant Extract 

Key: 

 Lane M 1 Kb DNA Ladder 

 Lane 1 D Plasmid DNA 

 Lane 2 D + V1 (Plasmid DNA +Venom of Naja nigricollis)  

 Lane 3 D + V1 + E (Plasmid DNA+Venom of Naja nigricollis+plant extract) 

 Lane 4 D + E(Plasmid DNA+ plant extract) 

 Lane 5 D + V2 (Plasmid DNA + Venom of Naja haje) 

 Lane 6 D +V2 + E(Plasmid DNA+Venom of Naja haje+ plant extract) 

1 Kb 

5 Kb 

6 4 2 8 Lanes 5 3  1 M 11 10 9 7 12 
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 Lane 7 D +V3 (Plasmid DNA+Venom of Naja katiensis) 

 Lane 8 D + V3+ E(Plasmid DNA+Venom of Naja katiensis+ plant extract) 

 Lane 9 D + V4 (Plasmid DNA+Venom of Bitis arietans) 

 Lane 10 D +V4 + E(Plasmid DNA+Venom of Bitis arietans+plant extract) 

 Lane 11 D + V5 (Plasmid DNA+Venom of Echis ocellatus 

 Lane 12 D + V5 + E(Plasmid DNA+Echis ocellatus+plant extract) 

4.6 In Vivo Studies 

4.6.1 Haemorrhagic Effects of Snake Venom in the Presence of aqueous fractions of Olax 

manni, Urginia altissima and Xeromphis nilotica in the Skin of Rats Sacrificed 3 Hours 

Post Inoculation 

The haemorrhagic effect of venom in rats indicated that aqueous fraction of Urginia 

altissima showed antivenom activity against the venoms of Naja nigricollis, Naja haje, 

Naja katiensis, Bitis arietans and Echis ocellatus there were no patches observed. The 

aqueous extract fraction of Olax manni showed protective effect against venoms of Naja 

nigricollis, Naja haje, Naja katiensis, Bitis arietans and Echis ocellatus while aqueous 

fraction of Xeromphis nilotica also had protective effect against the venom of Naja 

nigricollis, Naja haje, Naja katiensis and Bitis arietans. However, there were some patches 

of blood in the skin of rats inoculated with venom of Echis ocellatus. The results 

established the aqueous fraction of the three plants the neutralization effects of venom 

which agreed with finding of (Esmeraldino et al., 2005)  reported that the aqueous fraction 

of Croton urucurara antagonized haemorrhagic activity of the venom of Bothrops jarara. 

Similarly, study conducted by (Mourao et al., 2014) reported that the leaves extract exelted 
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effective anti- inflammatory and anti-haemorrhagic activity against the effects induced by 

Bothrops jarara sanke venom. 

4.6.1 Effect of inoculation of rats with snake venom 30 minutes before treatment       

            with extracts of plants A, B and C 

A total of 303 (60.1 %)out of 504 rats survived the inoculation of venoms before 

administration of the extracts 30 minutes later. Out of this number, 89 that survived were 

treated with plant A, 123 that survivedwere treated with plant B and 91 were treatedwith 

plant C extracts. The total number of rats that survived envenomation following treatment 

with different fractions of extract were 55 for di-ethyl-ether fractions A1; B1 and C1 (16, 25 

and 14, respectively); 61 for ethyl acetate fractions A2, B2 and C2 (16, 27, and 18 

respectively); 65 for n-butanol fractions A3 B3 and C3 (18, 29, and 18 respectively) and 122 

for aquoeus fractions A4 B4 and C4 (39, 42, and 41, respectively). 

4.6.2 Effect of treatment of rats with extracts of plants A, B and C 30 minutes before  

            inoculation of snake venom 

A total of 330 (65.5 %) out of 504 rats survived the inoculation of the snake venoms when 

inoculated 30 minutes after administration of the plant extracts. Out of this number, 103 

(31.2. %) that survived were treated with plant A, 128 (38.8 %) that survived were treated 

with plant B and 99 (30 %) were treated with plant C extracts. The total number of rats that 

survived envenomation following treatment with different fractions of extract were 64 

(19.4 %) for di- ethyl- ether fractions A1; B1 and C1.18 ( 5.5 %), 28 (8.5 %) and 18 (5.5 %), 

respectively); 67 (20.3 %) for ethyl acetate fractions A2, B2 and C2.21 (6.4 %), 27 (8.2 %) 

and 19 (5.8 %) respectively; 75  (22.7 %) for n-butanol fractions A3 B3 and C3.(23 (7.0 %), 

31 (9.4 %), and 21 (6.4 %) respectively) and 124 (37.6 %) for aqeuoeus fractions A4 B4 and 

C4.(41 (12.4 %), 42 (12.7 %) and 41 (12.4 %), respectively) as shown in Table 4.5. 



106 
 

4.6.3 Plant extract fractions and the venom incubated together for 30 minutes before  

            Inoculation 

A total of 355 (70.4 %)out of 504 rats survived the co-administration of plant extracts and 

venoms. Out of this number, 113(31.8 %), 133 (37.5 %) and 109 (30.7 %) that survived 

were given plant A, plant B and plant C extracts, respectively. The total number of rats that 

survived co-administration of snake venoms with different fractions of extract were 74 

(20.4 %) for diethyl ether fractions A1; B1 and C1.22 (6.2 %), 29 (8.2 %) and 23 (6.5 %) 

respectively); 75 (21.1 %) for ethyl acetate fractions A2, B2 and C. 24 (6.8 %), 30 (8.5 %) 

and 21 (5.9 %), respectively. 80 (22.5 %) for n-butanol fractions A3 B3 and C3. 25 (7.0 %, 

32 (9.0 %) and 23 (6.4 %) respectively) and 126 (35.5 %) for aquoeus fractions A4 B4 and 

C4 .42 (11.8 %; 42 (11.8 %) and 42 (11.8 %), respectively) as shown in Table 4.6. 
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Table 4.6: Number and percentage of rats that survived inoculation with venom 30     

                   minutes before treatment with the di-ethyl ether portion (A1, B1, and C1) of    

                    plant extracts 
 

Venom of: O. manni (%) U. altissima (%) X. nilotica %) Total (%) 

Naja nigricollis 1(14.3) 3(42.9) 1(14.3) 5(23.8) 

Naja haje 2(28.6) 4(57.1) 1(14.3) 7(33.3) 

Naja katiensis 2(28.6) 4(57.1) 2(28.6) 8(38.1) 

Bitis arietans 3(42.9) 5(71.4) 2(28.6) 10(47.6) 

Echis ocellatus 1(14.3) 2(28.6) 1(14.3) 4(19.0) 

Normal saline 7(100) 7(100) 7(100) (100) 

Total (%) 16(38.01) 25(59.52) 14(33.33) 55(43.7) 

 

Key  

N= 7 in all treatment 
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Table 4.7: Number of rats that survived inoculation with snake venoms 30 minutes    

                  after pretreatment with di-ethyl-ether portion (A1, B1and C1) of the plants  

                   extracts 
 

Group of rats treated 

with toxins of: 

O. manni (%) U. altissima (%) X. nilotica (%) Total (%) 

Naja nigricollis 4(57.1) 4(57.1) 2(28.6) 10(47.6) 

Naja haje 2(28.6) 5(71.4) 2(28.6) 9(42.9) 

Naja katiensis 2(28.6) 4(57.1)  3(42.9) 9(42.9) 

Bitis arietans 1(14.3) 5(71.4) 3(42.9) 9(42.9) 

Echis ocellatus 2(28.6) 3(42.9) 1(14.3) 6(28.6) 

Normal saline 7(100) 7(100) 7(100) 21(100) 

Total (%) 18(42.9) 28(66.7) 18(42.9) 64(50.8) 

 

N= 7 in all treatment 
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Table 4.8: Number of rats that survived after inoculation with mixture of venom and  

                  the xtracts portion of di- ethyl-ether (A1, B1, and C1) 
 

Groups of rats treated with toxins of: 
O.manni (%) U. altissima (%) X.nilotica (%) Total 

(%) 

Naja nigricollis 3(42.9) 4(57.1) 2(28.6) 9(42.9) 

Naja haje 3(42.9) 5(71.4) 4(57.1) 12(57.1) 

Naja katiensis 4(57.1) 5(71.4) 4(57.1) 13(61.9) 

Bitis arietans 3(42.9) 3(42.9) 4(57.1) 10(47.6) 

Echis ocellatus 2(28.6) 5(71.4) 2(28.6) 9(42.9) 

Normal saline 7(100) 7(100) 7(100) 21(100) 

Total (%) 22(52.4) 29(69.0) 23(54.8) 74(58.7) 

 

N= 7 in all treatment 
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Table 4.9: Number of rats that survived inoculation with snake venoms30 minutes  

                   before treatment with ethyl acetate fraction of the plants (A2, B2 and C2) 
 

Groups of rats treated 

with toxins of: 

O.manni (%) U. altissima (%) X. nilotica (%) Total (%) 

Naja nigricollis 3(42.9) 4(57.1) 2(28.6) 9(42.9) 

Naja haje 2(28.6) 5(71.4) 3(42.9) 10(47.6) 

Naja katiensis 1(14.3) 4(57.1) 3(42.9) 8(48.1) 

Bitis arietans 2(28.6) 4(57.1) 2(28.6) 8(38.1) 

Echis ocellatus 1(14.3) 3(42.9) 1(14.3) 5(23.8) 

Normal saline 7(100) 7(100) 7(100) 21(100) 

Total (%) 16(38.1) 27(64.3) 18(42.9) 61(48.4) 

 

N= 7 in all treatment 
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Table 4.10: Number of rats that survived inoculation with snake venoms 30 minutes  

      after treatment with ethyl acetate fraction of the plants (A2 B2 C2) 

Groups Groups of rats 

treated with toxins of: 

O. manni (%) U. altissima (%) X. nilotica (%) Total (%) 

Naja nigricollis 2 (28.6) 3 (42.9) 2 (28.6) 7 (33.3) 

Naja haje 3(42.9) 5(71.4) 3(42.9) 11(52.4) 

Naja katiensis 3(42.9) 4(57.1) 4(57.1) 11(52.4) 

Bitis arietans 4(57.1) 5(71.4) 2(28.6) 11(52.4) 

Echis ocellatus 2(28.6) 3(42.9) 1(14.3) 6(85.7) 

Normal saline 7(100) 7(100) 7(100) 21(100) 

Total (%) 21(50.0) 27(64.3) 19(45.2) 67(53.2) 

 

N= 7 in all treatment 
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Table 4.11: Number of rats that survived inoculation of mixture of venom with ethyl  

       acetate fraction of the plants (A2 B2 C2) 

Groups of  rats treated 

with toxins of: 

O.manni (%) U. altissima (%)  X. nilotica (%) TTotal (%) 

( 

Naja nigricollis 3(42.9) 4(57.1) 3(42.9) 10(47.6) 

Naja haje 4(57.1) 5(71.4) 2(28.6) 11(52.4) 

Naja katiensis 4(57.1) 4(57.1) 4(57.1) 12(57.1) 

Bitis arietans 3(42.9) 5(71.4) 3(42.9) 11(52.4) 

Echis ocellatus 3(42.9) 5(71.4) 2(28.6) 10(47.6) 

Normal saline 7(100) 7(100) 7(100) 21(100) 

Total (%) 24(57.1) 30(71.4) 21(50.0) 75(59.5) 

 

N= 7 in all treatment 
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Table 4.12: Number of rats that survived the inoculation with venom30 minutes  

                    before treatment with the n-butanol fraction of the plants (A3 B3 C3) 

Groups of rats treated 

with toxins of: 

O. manni (%) U. altissima (%) X. nilotica (%) Total 

(%) 

Naja nigricollis 2(28.6) 4(57.1) 1(14.3) 7(33.3) 

Naja haje 3(42.9) 5(71.4) 3(42.9) 11(52.4) 

Naja katiensis 3(42.9) 4(57.1) 2(28.6) 9(42.9) 

Bitis arietans 2(28.6) 5(71.4) 4(57.1) 11(52.4) 

Echis ocellatus 1(14.3) 4(57.1) 1(14.3) 6(85.7) 

Normal saline 7(100) 7(100) 7(100) 21(100) 

Total (%) 18(42.9) 29(69.0) 18(42.9) 65(51.6) 

 

N= 7 in all treatment 
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Table 4.13: Number of rats that survived the inoculation with snake venoms 30  

                    minutes after treatment withn-butanolfraction of the plants (A3 B3 C3) 
 

Groups of rats treated 

with toxins of: 

O. manni (%) U. altissima (%) X. nilotica (%) Total (%) 

Naja nigricollis 3(42.9) 4(57.1) 2(28.6) 9(42.9) 

Naja haje 4(57.1) 5(71.4) 3(42.9) 12(57.1) 

Naja katiensis 3(42.9) 6(85.7) 4(57.1) 13(61.9) 

Bitis arietans 4(57.1) 4(57.1) 3(42.9) 11(52.4) 

Echis ocellatus 2(28.6) 5(71.4) 2(28.6) 9(42.9) 

Normal saline 7(100) 7(100) 7(100) 21(100) 

Total (%) 23(54.8) 31(73.8) 21(50.1) 75(59.5) 

 

N= 7 in all treatment 
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Table 4.14: Number of rats that survived after inoculation with mixture of venom          

       and the n-butanol fraction of the plants (A3 B3 C3) 

 

N= 7 in all treatment 

 

 

 

 

 

 

Groups of rats treated 

with toxins of: 

 

O. manni (%) U. altissima (%) X. nilotica (%) Total (%) 

Naja nigricollis 3(42.9) 5(71.4) 3(42.9) 11(52.4) 

Naja haje 4(57.1) 5(71.4) 4(57.1) 13(61.9) 

Naja katiensis 5(71.4) 5(71.4) 4(57.1) 14(66.7) 

Bitis arietans 4(57.1) 6(85.7) 3(42.9) 13(61.9) 

Echis ocellatus 2(28.6) 4(57.1) 2(28.6) 8(38.1) 

Normal saline 7(100) 7(100) 7(100) 21(100) 

Total (%) 25(59.5) 32(76.2) 23(54.7) 80(63.5) 



116 
 

Table 4.15: Number of rats that survived the inoculation wirh venom and 30 minutes  

                    later treated with the aqueous extracts (A4 B4 C4) 

 

Groups of rats treated 

with toxins of: 

O.manni (%) U. altissima (%) X. nilotica (%) 

 

Total (%) 

Naja nigricollis 7(100) 7(100) 7(100) 21(100) 

Naja haje 6(85.7) 7(100) 7(100) 20(95.2) 

Naja katiensis 6(85.7) 7(100) 7(100) 20(95.2) 

Bitis arietans 7(100) 7(100) 6(85.7) 20(95.2) 

Echis ocellatus 6(85.7) 7(100) 7(100) 20(95.2) 

Normal saline 7(100) 7(100) 7(100) 21(100) 

Total (%) 39(92.9) 42(100) 41(97.6) 122(96.8) 

 

N= 7 in all treatment 
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Table 4.16: Number of rats that survived the inoculation with aqueous extracts  

                  (A4 B4 C4) and 30 minutes later inoculated with venom 

Groups of rats treated 

with toxins of: 

O. manni (%) U. altissima (%) X. nilotica (%) Total (%) 

Naja nigricollis 7(100) 7(100) 7(100) 21(100) 

Naja haje 7(100) 7(100) 7(100) 21(100) 

Naja katiensis 7(100) 7(100) 6(85.7) 20(95.2) 

Bitis arietans 7(100) 7(100) 7(100) 21(100) 

Echis ocellatus 6(85.7) 7(100) 7(100) 20(95.2) 

Normal saline 7(100) 7(100) 7(100) 21(100) 

Total (%) 41(97.6) 42(100) 41(97.6) 124(98.4) 

 

N= 7 in all treatment 
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Table 4.17: Number of rats that survived the mixture of venom and aqueous extracts  

                   (A4 B4 C4) incubated for 30 minutes before inoculation 

 

N= 7 in all treatment 

 

 

 

 

 

 

 

Groups of rats teated 

with toxins of: 

O.manni (%) U. attaltissima (%) X. nilotica (%) Total (%) 

Naja nigricollis 7(100) 7(100) 7(100) 21(100) 

Naja haje 7(100) 7(100) 7(100) 21(100) 

Naja katiensis 7(100) 7(100) 7(100) 21(100) 

Bitis arietans 7(100) 7(100) 7(100) 21(100) 

Echis ocellatus 7(100) 7(100) 7(100) 21(100) 

Normal saline 7(100) 7(100) 7(100) 21(100) 

Total (%) 42(100) 42(100) 42(100) 126(100) 
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Table 4.18: Rats that survived inoculation with di-ethyl ether extracts in all the three  

         methods of inoculation 

 

 

 

 

 

 

 

 

 

 

 

Plant species venom before 

extract 

Extract before 

venom 

Mixture of both  

venom and extraxt 

Total (%) 

Olax manni 16(38.1) 18(42.9) 22(52.4) 56(44.4) 

Urginea altissma 25(59.6) 28(66.7) 29(69.0) 82(65.1) 

Xeromphis nilotica 

 

14(33.3) 18(42.9) 23(54.8) 55(43.7) 

Total (%) 55(43.7) 64(50.8) 74(58.7) 193 (50.1) 
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Table 4.19: Rats that survived inoculation with ethyl acetate extractin all the three    

                   methods of inoculation 

Plant species venom before 

extract 

Extract before 

venon 

Mixture of both 

venom and extraxt 

Total (%) 

Olax manni 16(38.1) 21(50.0) 24(57.1) 61(44.4) 

Urginea altissma 27(64.3) 27(64.3) 30(71.4) 84(65.1) 

Xeromphis nilotica 

 

18(42.9) 19(45.2) 21(50.0) 58(43.7) 

Total (%) 61(48.4) 67(53.2) 75(59.5) 203(53.7) 
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Table 4.20: Rats that survived inoculation with n-butanol extracts in all the three    

                       methods of inoculation 

Plants species venom before 

extract 

Extract before 

venon 

Mixture of both 

venom and extraxt 

Total (%) 

Olax manni 18(42.9) 23(54.8) 25(57.1) 66(53.4) 

Urginea altissma 29(69.0) 31(64.3) 32(73.8) 92(73.0) 

Xeromphis nilotica 

 

18(42.9) 21(45.2) 23(54.8) 62(49.2) 

  

Total (%) 65 (51.6) 75(59.5) 80 (63.5) 220 (58.2) 
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Table 4.21:  Rats that survived inoculation withaqueous extractsin all the three  

                     methods of inoculation 

Plant species Venom before 

extract (%) 

Extract before 

Venon (%) 

     Mixture of both venom 

and extraxt (%) 

Total (%) 

Olax manni 39(92.9) 41(97.6) 42(100) 122(96.8) 

Urginea altissma 42(1000) 42(100) 42(100) 126(100) 

Xeromphis nilotica 

 

41(97.6) 41(97.6) 42(100) 124(98.4) 

Total (%) 122(48.4) 124(53.2) 126(59.5) 372(98.4) 
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CHAPTER FIVE 

5.1 DICUSSION 

The antivenom activity observed in the rats treated with extracts of Olax manni, Urginea 

altissima and Xeromphis nilotica extracts in this study could bedue to the presence of 

alkanoids, saponins, tannins, flavonoids, steroids and terpenoid. (Rajendran et al., 2010). 

(Lans et al., 2001) reported that plant alkaloids are effective against snake bites. They also 

reported that phenolic compounds and tannins can bind to proteins and can directly act on 

venom constituents. Saponins and steroids from different plants have also demonstrated 

antisnake venom activity in laboratory tests (Mors et al., 2000). Similarly, flavonoids have 

been shown to possess the ability to bind to biological polymers and can inhibit the effects 

of toxins (Mors et al., 2000) in a study which alsoreported the effectiveness of flavanoids in 

inhibiting the venom in Primula denticulate. Flavonoids also have many useful properties 

like anti-inflammatory, antimicrobial, enzyme inhibition, oestrogenic, antiallergic and 

antioxidant activity (Prabha and Savithramma, 2014) which may be useful biologically in 

the event of snake bites. 

Furthermore, cardiac glycosides, also found in all the three plants, are known to act by 

inhibiting the Na
+
/K

+
 pump. This causes an increase in the level of sodium ions in the 

myocytes, which then lead to a rise in the level of calcium ions whichmay be important in 

counteracting the haemorrhagic effects of snake venoms (Denwick, 2002). 

 All fractions of the three plants were found experimentally in this study to have both 

therapeutic and prophylactic effects against snake venom.  The aqueous fractions of all the 

three plants were found to be more efficacious. This suggests that the bioactive compound 
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may be more soluble in water than the other solvents used in the study. Water is known to 

be a universal solvent which is mostly used to extract plant products. Many traditional 

snakebite healers use water for extraction (Madane et al., 2013).This finding contradicts the 

reports by other researchers who observed that most phytochemicals are more soluble in 

organic solvents than water (Kumar et al., 2009; Madane et al., 2013; Thite, Chavan et al., 

2013). (Madane et al., 2013) observed the presence of more alkaloids, carbohydrate, 

glycosides, tannins, steroids, flavonoids and saponins in chloroform extracts than in 

aqueous extracts. Similar results were observed in case of acetone and chloroform 

extraction of these plants, whilein case of alcohol extraction (Kharade et al., 2013; Tupe, et 

al., 2015) they also observed alkaloids, carbohydrate, glycosides, tannins, steroids, 

flavonoids and saponins. 

The extract of Urginea altissima was found to have the highest efficacy in all the 

experiments followed by those of Olax manni and Xeromphis nilotica. (Iwu, 2014) reported 

that Urginea altissima contains cardiac glycoside which can readily bind to proteins. This 

is useful in neutralizing proteins/enzymes present in snake venoms thus accounting for 

thehigh efficacy as antivenom. (James et al., 2013) reported that Olax viridis extract have a 

potent snake venom neutralizing capacity against Naja katiensis venom. 

The acute toxicity studies showed that the venom of Naja haje had the lowest LD50 of 0.22 

mg/kg, followed by that of Naja katiensis with LD50 of 0.55 mg/kg; Naja nigricollis with 

LD50 of 0.87 mg/kg; Echis ocellatus LD50 of 1.24 mg/kg and finally Bitis arietans with 

LD50 of 1.80 mg/kg respectively. The LD50 of the venoms  obtained in this study were 

higher than that reported by (Ernst and Zug, 1996) who reported an LD50 of 0.23 mg/kg for 

Echis ocellatus venom; 0.14 mg/kg for Bitis arietans venom, 0.13 mg/kg for Naja 
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nigricollis venom and 0.19 mg/kg for Naja haje venom. The LD50 obtained for Naja 

nigricollisvenom was similar to that reported by (Spawls and Branch, 1996) who reported 

an LD50 of 1.15 mg/kg. For Naja katiensis, the LD50 was lower than that reported by 

HomeoVision Project  (HomeoVision, 2011) which was 1.75 mg/kg. These differences 

could be attributable to geographical origins of the snakes. Venoms of snakes are known to 

exhibit marked variation in their potency and the extent of induction of toxic and lethal 

effects due to variation of toxins which have been addressed at different levels (sex, diet, 

seasonal, geographical etc.), and also in terms of composition and relative abundance of 

toxins  (Chippaux et al., 1991; Calvete et al., 2007). 

Studies on clotting time showed that Naja haje venom produced the shortest clotting time 

on whole blood followed by Naja katiensis and Naja nigricollis. For Bitis arietans and 

Echis ocellatus venoms, no clotting was observed even after 24 hours. (Ho et al., 1986) 

developed the 20-minutes whole blood clotting test. They reported that if the blood is still 

in liquid state after 20 minutes, it is evidence of coagulopathy and confirms that the venom 

was that of a viper. Cobras or kraits do not cause anti-haemostatic symptoms. This was 

confirmed in the present study. 

The detoxifying method of administration was found to be the best method for neutralizing 

venom action. However, this is not likely to occur in real life situations as victims do not 

know when they will be bitten by a snake as observed by (Ahmed et al., 2008). Therefore, 

curative method of administration of the plant extracts is the most practicable method in 

clinical situations.  
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Most cases of managing snke envenomation are done after the bite by snakes and it is 

curative, which is obtained in most pratical terms. However, individuals or animals that are 

potentially exposed to sudden envenomation can also be treated as a prophylactic measure 

against snake bitte (Ahmed et al., 2008). 

The Study established that Urginea altissima and Olax manni aqueous fraction neutralised 

the haemorrhagic effects of the venoms of all the snake species except that Xeromphis 

nilotica did not neutralize the effect of Echis oscellatus venom. 

The interaction of the snake venom with the three plants extracts showed an effect on the 

stability and migration of the plasmid DNA on agarose gel electrophoresis. This showed 

that DNA migration was inhibited by the venom which was ameliorated by the various 

extracts and further proved the efficacy of these plants in neutralizing the effect of the 

venom. (de Roodt et al., 2003) observed that venom from different snakes showed endo- 

and exo nucleolytic activity on DNA. They demonstrated DNA hydrolysis caused by 

venoms of 17 species of snakes by testing endonucleolytic activity by incubation of the 

venoms with the plasmid DNA. This effect was observed in the present study. Therefore, 

the plant extracts have been shown to prevent this DNA hydrolysis caused by snake venom. 

This suggested that the three plants have potential anti snake venom property against all the 

five snake species. 

Snake venoms have been shown to contain necrotic phospholipases A2 (PLA2) which 

cause myonecrosis especially in Naja nigricollis venom (Ahmed et al., 2008; Gowda & 

Middlebrook, 1993). Naja nigricollis PLA2 was reported to be the most potent at eliciting 
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this effect. Cellular protein and nucleic acid syntheses have been reported to be inhibited by 

the venom in a time- and dose-related manner (Ahmed et al., 2008). 

The antivenom activity observed in the rats treated with extracts of Olax manni, Urginea 

altissima and Xeromphis nilotica extracts in this study showed that they all have effect 

against the venoms of all the five snake species. 

Leaves, stem bark, roots, fruits and seeds extracts of some medicinal plants used in 

treatment of snake envenomation have been investigated and documented by many 

researchers (Venkata et al., 2015; Kadali and Kindangi, 2015; Bhavya et al., 2015). 

The leaves extract of Olax manni was found to have anti venom activities against Naja 

nigricollis, Naja haje, Naja katienses, Bitis arietans and Echis ocellatus as investigated by ( 

Abubakar et al., 2000) on the leaves of Guiera senegalensis (Combretacceae); 

(Mahadeswaraswamy et al., 2009) on the leaves of Vitis vinifera L. (Vitaceae)); 

(Shirwaikar et al., 2004), on the leaves of Acalypha indica (Euphoebiaceae); (Momoh, 

2012), on the leaves of Bridelia fergunia (Euphorbiaceae); (Chandra, 2009) on the leaves of 

Morus alba; (Kadiyala, 2011) on the leaves of Andrographis paniculata and (Juliana et al., 

2014) on the leaves of Jatropha gossypiifolia L. (Euphobiceae). 

The bulb of Urginea altissima  was found to hava efficacy against the snake venom of Naja 

nigricollis, Naja haje, Naja katienses, Bitis arietans and Echis ocellatus as reported by 

(Ode and Asuzu, 2006) on the Bulb extract of Crinum jagus (Amaryllidaceae); (Gomes, 

2007) on the root extracts of Pluchea indica (Asteraceae); (Lobo et al., 2006) on the root 

extract of Clerodendrum viscosum (Verbenaceae); (Esmeraldino et al., 2005) on the root 

extract of Croton urucurana (Euphorbiaceae)); (Mishal, 2002) on the root extract of 
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Dichorostachys cinerea (Mimosaceae); (Wannang et al., 2005) on the root extract of 

Securdaca longipedunculata (Polygalceae); (Amagon, 2012) on the root extract of Parinari 

curatellifolia (Chrysobalanaceae); (Alam, 1994) on the root extract of Hemidesmus indicus 

(Apocyanaceae). 

5.2 Scientific Contributions to Knowledge 

1 Phytochemical screening of the three plant extracts showed Saponins, Flavonoids, 

Glycosides, Tannins, Carbohydrates and Triterpens as common phytochemicals. 

 

2 The three selected plants were found to have both chemotherapeutic (96.2%) and 

prophylactic (99.1%) antivenom effects against the five species of snake venoms in 

experimental rats. Aqueous fraction of Urginea altissima was found to have the 

highest (100%) efficacy with all the rats surviving envenomation for all the five 

species of snakes. 

   

3 The five species of snakes were ranked based on the toxicity study (LD50 mg/kg) 

Naja haje was found to have the most toxic venom with the lowest LD50 value 0.22 

followed by Naja katiensis 0.55; Naja nigricollis 0.87; Echis ocellatus 1.24 and 

Bitis arietans 1.80. 

 

4 This research demonstrated the effect of the venom on coagulation time in minutes 

for the five species of snakes. There was no clotting with venoms of Viparids for 

1440 minutes while that of Elapids allowed the clotting of blood with Naja katiensis 

have the lowest clotting time of 115, Naja haje 128, Naja nigricollis 132 

respectively.  
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5 Studies on the effect of venom on Plasmid DNA migration on agarose gel 

electrophoresis in the presence of aqueous fractions demonstrated the efficacy of 

these plants on inhibiting the action of venom on plasmid DNA. 

 

6 Among the methods of inoculation: Administering the plant extracts first 30 

minutes before venom administration was found to be the best with 100% survival 

rate. 
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CHAPTER SIX 

6.0 CONCLUSIONS AND RECOMMENDATIONS 

6.1 Conclusions 

1. The study established that extracts of Urginea altissima, Olax manni and Xeromphis 

nilotica were found to have curative, prophylactic and detoxifying effects against the snake 

venoms in experimental rats.  

2. The aqueous fraction of Urginea altissima showed the highest (100 %) activity with all 

the rats surviving envonemation. 

3. Among the methods used in administering the plant extracts to the rats, Detoxification 

method was found to be the best method because more rats survived compared to the 

inoculation of venom first before extract administration or byadministraring extracts before 

venom administration.  

4. The aqueous fractions of all the 3 plants were found to have the best antivenom activity 

obsarved which was clearly seen from the results where almost 100 % efficacy against the 

snake venom examined were seen when compared to the di-ethy-ether, ethyl-acetate or n-

butanol extract fractions where we have more rat motality.  

5. The Study established that Urginea altissima and Olax manni aqueous fraction 

neutralised the haemorrhagic effects of the venoms of all the snake species except that 

Xeromphis nilotica did not neutralize the effect of Echis oscellatus venom. 

6. Studies on the effect of venom on plasmid DNA migration in the presence of extract of 

Urginea altissima, Olax manni and Xeromphis nilotica demonstrated the activity of these 
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plants where 100 % wells incubated with mixture of plasmid, venom and the extracts 

migrated on garose gel electrophoresis.  

7. Naja haje was found to have the most toxic venom with the lowest LD50 of 0.22 mg/kg, 

while Bitis arietans was least toxic venom with highest LD50 of 1.80 mg/kg. 

8. Coagulopathy was observed in the viper snakes; Bitis arietans and Echis ocellatus based 

on the blood clotting test.  

6.2 Recommendations 

Based on the findings of this study, the following recommendations are proferred:  

1. Further research is recommended on these potential anti-venom plants to isolate the 

active components of the aqueous extracts of Urginea altissima. 

2. The synthesis of the active ingredients into simpler and accessible form that can 

easily be available to snake bite victims is recommended. 

3. It is recommended that the plants should be taken as prophylactic medication by 

people who work in areas with high population of venomous snakes. 

4. There is need to gather and document all plants used by traditional healers as anti 

venom. 

5. Further screening, investigation, validation and clinical trials should be conducted 

on these plants. 
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6. Governments at all levels should encourage traditional healers to pass information 

on plants having the anti snake venom properties especially to the local community 

where snake envenomation is high. 

7. It is recommended that Government should work out and have comphrehensive 

documentary on the different species of venomous snakes and also have a National 

poisons control centers.  
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APENDIX 

 

 

Appendix 1: Number of rats that survived the inoculation with venom 30 minutes      

                       later noculated with the first fraction (A1, B1, and C1) of plant extracts. 

 

 

Appendix 2: Number of rats that survived the inoculation with the first fraction (A1,  

                       B1 and C1) of plant extracts and 30 minutes later inoculated with venom. 
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Appendix 3: Number of rats that survived after inoculation with mixture of venom     

                      and the first fraction (A1, B1, and C1) of plant extracts incubated for 30    

                       minutes. 

 

 

 

Appendix 4: Number of rats that survived the inoculation with venom 30 minutes  

                      later treated with the second fraction of plant extracts (A2 B2 C2). 
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Appendix 5: Number of rats that survived the inoculation with the second fraction of  

                       plant extracts (A2 B2 C2) and 30 minutes later inoculated with venom. 

  

 

 

Appendix 6: Number of rats that survived after inoculation with mixture of venom  

                      and with the second fraction of plant extracts (A2 B2 C2) incubated for 30  

                      minutes. 
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Appendix 7: Number of rats that survived the inoculation with venom 30 minutes           

                      later inoculated with the third fraction of plant extracts (A3 B3 C3). 

 

 

 

Appendix 8: Number of rats that survived the inoculation with the third fraction of  

                       plant extracts (A3 B3 C3) and 30 minutes later inoculated with venom. 
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Appendix 9:  Number of rats that survived after inoculation with mixture of venom  

                       and the third fraction of plant extracts (A3 B3 C3) incubated for 30    

                       minutes. 

 

 

 

Appendix 10: Number of rats that survived the inoculation with venom 30 minutes  

                        later treated with the aqueous fraction of plant extracts (A4 B4 C4). 
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Appendix 11: Number of rats that survived the inoculation with aqueous fraction of  

                        the plant extracts (A4 B4 C4) and 30 minutes later inoculated with   

                         venom 

 

 

 

 

Appendix 12: Number of rats that survived after inoculation with mixture of venom  

                        and aqueous fraction of the plant extracts (A4 B4 C4) incubated for 30         

                         minutes 

 

0

1

2

3

4

5

6

7

8

Group 1 Group 2 Group 3 Group 4 Group 5 Group 6

N
o

 o
f 

an
im

al
s 

 

Groups  

Plant A4 Plant B4 Plant C4

0

5

10

15

20

25

30

35

Venom before Extract Extract Before Venom Mixture of Venom and
Extract

N
o

 o
f 

an
im

al
s 

Groups  

Plant A1 Plant B1 Plant C1



171 
 

 

Appendix 13: The rats that survived the first fractions (A1, B1 and C1) 

 

 

Appendix 14: The rats that survived the second fractions (A2, B2 and C2) 
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Appendix 15: The rats that survived the third fractions (A3, B3 and C3). 

 

 

Appendix 16: The rats that survived the first fractions (A4, B4 and C4) 
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Appendix 17: The rats that survived the inoculation of venom first before  

                         administration of extract fractions 

 

 

 

 

Appendix 18: The rats that survived the inoculation of extract fractions first before  

 administration of venom 
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Appendix19: The rats that survived the inoculation together the mixture of extract  

fractions and venom. 

 

 

 

 

Appendix 20: The rats that survived the inoculation of Naja nigricollisvenom before  

             administration of fractions of the plant extracts 
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Appendix 21: The rats that survived the inoculation of fraction of the plant extracts  

                         before inoculation with Naja nigricollisvenom. 

 

 

 

 

Appendix 22: The rats that survived the inoculation of the mixture of Naja  

             Nigricollis venom incubated together with fractions of the plant      

              extracts 
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Appendix 23: The rats that survived the inoculation of Naja haje venom before  

 administration of fractions of the plant extracts 

 

 

 

Appendix 24: The rats that survived the inoculation of fraction of extracts 30 minutes  

 before the inoculation of Naja haje venom 
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Appendix 25: The rats that survived the inoculation of Naja nigricollisvenom together  

with the fractions of the plant extracts. 

 

 

 

Appendix 26: The rats that survived the inoculation of Naja katiensis venom before  

 administration of fractions of the plant extracts. 
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Appendix 27: The rats that survived the inoculation of plant fraction extracts before  

 inoculation with Naja katiensis venom 

 

 

 

Appendix 28: The rats that survived the inoculation of Naja katiensis venom together     

                         With the plant extracts 
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Appendix 29: The rats that survived the inoculation of Bitis arietans venom before  

 administration of fractions of the plant extracts. 

 

 

 

Appendix 30: The rats that survived the inoculation of plant extracts before  

                         inoculation of Bitis arietans venom 
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Appendix 31: The rats that survived the inoculation of Bitis arietans venom together  

                         with the fractions of the plant extracts 

 

 

 

Appendix 32: The rats that survived the inoculation of Echis ocellatusvenom before  

 administration of fractions of the plant extracts 
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Appendix 33: The rats that survived the inoculation of plant extracts before  

                          inoculation of Echis ocellatus venom 

 

 

 

 

 

Appendix 34: The rats that survived the inoculation of Echis ocellatusvenom together  

                          with the fractions of plant extracts 
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Appendix 35: Survival rates of rats envenomated with snake venoms and  

                         administered di-ethyl- ether extracts of plants A, B and C 

 

 
 

        Methods of Administration 

Extract 1 (di- 

ethyl ether) 

No. of rats that 

survived 

envenomation 

Method 1 Method 2 Method 3 

Plant A 56 16 (28.6) 18 (32.1) 22 (39.3) 

Plant B 82 25 (30.5) 28 (34.1) 29 (35.4) 

Plant C 55 14 (25.5) 18 (32.7) 23 (41.8) 

Total 193 55 (28.5) 64 (33.2) 74 (38.3) 

 

 

Appendix 36: Survival rates of rats envenomated with snake venoms and  

Administered ethyl acetate extracts of plants A, B and C 

  
 

 Methods of Administration 

Ethylacetate 

Extracts  

 

No. of rats that survived 

envenomation 

Method 1 Method 2 Method 3 

Plant A            61 16 (26.2) 21 (34.4) 24 (39.3 

Plant B            84 27 (32.1) 27 (32.1) 30 (35.7) 

Plant C            58 18 (31.0) 19 (32.8) 21 (36.2) 

Total             203 61 (30.0) 67 (33.0) 75 (36.9) 
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Appendix 37: Survival rates of rats envenomated with snake venoms and    

                         administered N- butanol extracts of plants A, B and C. 

 

 

 Methods of Administration 

N-Butanol 

Extracts  

 

No. of rats that 

survived 

envenomation 

Method 1 Method 2 Method 3 

Plant A 66 18 (27.3) 23 (34.8) 25 (37.9) 

Plant B 92 29 (31.5) 31 (33.7) 32 (34.8) 

Plant C 62 18 (29.0) 21 (33.9) 23 (37.1) 

Total 220 65 (29.5) 75 (34.1) 80 (36.4) 

 

Appendix 38: Survival rates of rats envenomated with snake venoms and  

            Administered aqueous extracts of plants A, B and C 

 
 

 Methods of Administration 

Aqueous extracts  

 

No. of rats that survived 

envenomation 

Method 1 Method 2 Method 3 

Plant A 122 39 (32.0) 41 (33.6) 42 (34.4) 

Plant B 126 42 (33.3) 42 (33.3) 42 (33.3) 

Plant C 124 41 (33.1) 41 (33.1) 42 (33.9) 

Total 372 122 (32.8) 124 (33.3) 126 (33.9) 
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Appendix 39: Snake Fangs 

 

 

Appendix 40: Bitis arietans 


