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ABSTRACT: In almost every part of the world, where venomous snake
occur, numerous plant species are used as folk medicine to treat snake
bite. The mortality associated with snake bites is a serious public health
problem as the estimated death incidence per year is about 1,25,000
globally. In India, about 35,000 to 50,000 people reportedly die of snake
bite; although, unreported cases may be even more in rural areas.
Considering the socio-medical problem due to snake bite, a review is
being conducted on snake bite (management aspects), snake venom
(natural and its utility), anti-venom and herbal antidote to provide
adequate information to researchers for better future prospective.

INTRODUCTION Snake bite is one of the major
health hazards that leads to high mortality rate
especially in India and the common poisonous
(Venomous) snakes found in India are cobra (Naja
naja), krait (Bangarus caeruleus), Russell’s viper
(Daboia russelli), and saw scaled viper (Echis
carinatus) . Anti-venom immunotherapy is the
only specific treatment against snake venom
envenomation. There are various side effects of
antivenom sera such as anaphylactic shock,
pyrogen reaction and serum sickness °.

Snakebite is declared as a “Neglected Tropical
Disease” by the World Health Organization. As a
result, this may be considered as a matter of global
health concern for the people in general and the
rural communities of the developing countries in
particular.
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The reasons for the death of true statistical data on
epidemiology of snakebite, particularly from some
of these countries are mainly due to the lack of
properly co-ordinated epidemiological survey
programme. Therefore, the published data on
snakebite based on hospital records were biased
and did not reflect the true magnitude of the
problem. Snakebite data based on diverse
methodologies show that global incidence of
snakebite is around 5,400,000 bites per year
leading to over 2,500,000 envenoming and around
125,000 fatal cases annually *. As a result, snake
envenomation warrants urgent medical attention
and must be considered as a severe health issue.

India has rich assortment of snake fauna, of which
only 242 species have been identified including 57
poisonous or harmful species. The four major
species of venomous snakes ubiquitous in India
known as “Big four” are considered responsible for
life-threatening envenomation around the country.
These include- Indian cobra (Naja naja), the
common krait (Bungarus caeruleus), the Russell’s
viper (Daboia russelii) and the saw-scaled viper
(Echis carinatus).
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Although many other species of venomous snakes,
for example, Indian Banded Krait (Bungarus
fasciatus), Naja kaouthia, N. oxiana, N. sagittifera,
Echis sochureki, Hypnale hypnale, are also
responsible for fatal and/or mild envenomation in
different parts of India *°.

Snake Bite: A snake bite is an injury caused by a
snake, often resulting in puncture wounds inflicted
by the animal’s frangs and sometimes resulting in
envenomation. Although majority of snake species
are non-venomous and typically kill their prey with
constriction rather than venom, venomous snakes
(15% out of 3000 known species) ® " ® are reported
to be found on every -continent excepting
Antarctica °.

MATERIALS & METHODS: Various books
incorporating the research articles related to ethno
botany and ethno medicine were scrutinized and
reviewed in respect to reported antivenom activity
of medicinal plants. The details of the books
including title, publisher, year of publication and
page number were noted °**°,

The medicinal plants which are reported for
antivenom activity were noted down in a specially
designed format in regards to their botanical names,
family, form of administration and species along
with references. The shortlisted plants were cross
checked from the classical text of Ayurveda with
regards to their pharmacological properties and
actions.

Antivenom treatment of snake envenomation &
its limitation: The most common and effective
method of treating snake bite victims is through
antivenom, a serum made from the venom of the
snake .

TABLE 1: HERBAL ANTIDOTE
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In India, polyvalent antivenom is prepared by
Central Research Institute, Kasauli, Shimla and the
Haffkine Corporation, Parel, Mumbai. The WHO
has designed the Liverpool School of Tropical
Medicine as the international collaborating centre
for antivenom production and/or testing %°.

Antivenomes, in most countries are costly and may
be in limited supply. Antivenoms for therapeutic
use are often preserved as freeze-dried ampoules,
but some are available only in liquid form and must
be kept refrigerated. The majority of snake
antivenoms are administered intravenously. The
intramuscular route has been questioned in some
situations as they are not uniformly effective.
Antivenom should be given as quickly as possible
so that the venom’s side effects can be managed.
Antivenom should be given only if the range of
specificity is stated which includes the species
known or through to have been responsible for the
bite.

Liquid antivenom that turned opaque should not be
used because precipitation of protein indicates loss
of activity which is directly proportional to
increased risk of reactions. In India, other centres
which are involved in manufacturing of antivenom
are Bharat Serum and Vaccines Ltd.; Mumbai,
Serum Institute, Pune, King Institute, Chennai,
Vins Bio-products Ltd.; and Biological “E” Ltd.,
Hyderabad, etc. Antivenom serum (AVS)
manufacturers recommend skin sensitivity testing
to predict adverse AVS reactions. But, the
usefulness of skin testing is doubtful, as skin
testing carries the risk of inducing an acute reaction
and delays the initiation of AVS administration %,

BOTINICAL NAME FAMILY EXTRACT SPECIES
Acalypha indica Euphorbiaceae Ethanolic leaf extract Vipera russelli
Aristolochia indica Acanthaceae Methanolic plant extract V. russelli | E. carinatus %
. Cobra %27 \/iper 8 E. carinatus %,
Mucuna pruriens Fabaceae Aqueous seed extract - . 30 3
Naja sputatrix =, Bangarus caerulus
. . . . N. naja *, B. caerulus®, N. naja
Mimosa pudica Mimosaceae Aqueous extract of dried root kaouthia®, Ophiophagus hannah ®
Azadirachta indica Meliaceae Methanolic leaf extract Cobra & Russell’s viper™
Clerodendrun viscosum Verbenaceae Alcoholic root extract N. naja *
Emblica Officinalis Euphorbiaceae Root extract Cobra & viper *

Curcuma zedoaria
Parkia biglobosa
Balanites aegyptiaca

Zingiberaceae
Mimosaceae
Balanitaceae

Agueous extract
Stem bark extract
Acetone & methanolic extract of

N. naja siamensis *’
Naja nigricollis *, Echis ocellatus *®
E. carinatus ¥
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Mangifera indica Anacardiaceae

Eclipta prostrate Asteraceae

Crinum jagus Amaryllidaceae

Anacardiaceae
Leguminosae

Anacardium occidentale
Tamarindus indica

Ethanolic extract of seed kernel

Butanolic extract

Methanolic extract of bulb

Methanolic extract of bark
Seed extract

stem bark

Thai cobra *°, Malayan pit viper ©°, C.
rhodostoma “*, N. naja **
Malayan pit viper *?, Gloydius
brevicaudus *,G. shedaoensis “®
Echis ocellatus **, Naja nigricollis *,
Bitis arietans **

V. russelli ©°
V. russelli *°

Other plant species were found to possess different
herbal compounds (acids, alkaloids, steroids,
enzymes, peptides, pigments, glycoproteins and
glycosides, phenols, pterocarpanes, tannins,
terenoids, quinonoid xanthenes and other
compounds) which are effective against snake
envenomation *’ by neutralizing different enzymes
and toxins (procoagulent enzymes, haemorrhagins,
cytolytic or necrotic toxins, phospholipases A2,B,
C, D, hydrolases, phosphatises, proteases,
esterases, acetylcholine esterase, transaminase,
hyaluronidase, phosphodiesterase, nucleotidase,
ATPase and nucleosidases) in venoms.

Side effects of Anti-venom: Side effects of anti-
venom therapy are anaphylactic reaction (difficulty
in breathing and swallowing; hives; itching,
especially of feet or hands, reddening of skin,
especially around ears, swelling of eyes, face, or
inside of nose, unusual tiredness or weakness,
sudden and severe), serum sickness (enlargement
of the lymph glands, fever, generalized rash and
itching; inflammation of joints), pyrogen reaction-
probably due to the action of high concentrations of
non-immunoglobulin proteins  present in
Eé)mmercially available hyper-immune anti-venom

CONCLUSION: The veracity of the herbal
assertions holds a good promise for the
development of novel anti-snake venom drug in
future. The combination of herbal compounds with
anti-venom serum may also be a good prospective
as well as effective in neutralizing snake-venom.
Most importantly herb(s) possessing anti-venom
serum activity should be properly identified(plant
parts/compound) and cultivated, and knowledge
must be disseminated properly so that at least first
aid treatment can be provided to reduce mortality
of snake bite.
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Till date proper herbal formulations and its efficacy
in relation to remedial measure against snake bite
are yet not known properly, and research should be
triggered in this direction.

REFERENCE:

1. Bawaskar HS: Snake venoms and antivenoms: Critical
supply issues. J Assoc Phys India 2004; 52: 11-13.

2. Parikh CK: Parikh’s Text book of Medical Jurisprudence.
Forensic Medicine and Toxicology. CBS Publishers and
Distributors, New Delhi, Edition 6, VVol. 9, 2007: 46-49.

3. Kasturiratne A, Wickremasinghe A, De Silva N,
Gunawardena NK, Pathmeswaran A, Premaratna R, et al:
The global burden of snakebite: A literature analysis and
modeling based on regional estimates of envenoming and
deaths. PloS Medicine 2008; 5:591-604.

4. Mukherjee AK and Maity CR: Biochemical composition,
lethality and pathophysiology of venom from two cobras-
Naja naja and N.kaouthia. Comp Biochem Physiol 2002;
131: 125-132.

5. Simpson ID and Norris RL: Snakes of medical importance
in India: Is the concept of the “‘big 4°” still relevant and
useful. Wilderness Environ Med 2007; 18: 2-9.

6. Kasturiratne A, Wickremasinghe AR, De Silva N,
Gunawardena NK and PathmeswaranA: The Global Burden
of Snakebite: A Literature Analysis & Deaths. PloS
Medicine 2008; 5(11): 218.

7. Gold BS, Dart RC and Barish RA: Bites of venomous snake.
New Engl J Med 2002; 347(5): 347-356.

8. Russell FE: When a snake strikes. Emerg Med 1990; 22(12):
37-40.

9. Pullaiah T: Medicinal Plants in
Publication, New Delhi, Vol.1, 2002.

10. Dhiman AK: Medicinal Plants of Uttaranchal State. Chow
khamba Sanskrit Series Office, Varanasi, 1% edn 2004,

11. Bakshi DN, Sensarma P and Pal DC: A Lexicon of
Medicinal Plants in India. Naya Prakashan, Calcutta,
Vol.2, 1999.

12. Maheshwari JK: Ethnobotany and Medicinal Plants of
Indian Subcontinent. Scientific Publishers, Jodhpur, India,
2003.

13. Maheshwari JK: Ethnobotany in South Asia. Scientific
Publishers, Jodhpur, India, 1996.

14. Raveendra RK and Martin P: Ethnomedicinal Plants.
Agrobios, Jodhpur, India, 2006.

15. Badhe PD and Pande VK: Medicinal plants of
Nagpur and Wardha forest divisions (Maharashtra).
CCRAS publication, New Delhi, 1999.

16. Trivedi PC: Medicinal Plants: Ethnobotany Approach.
Agrobios, India, 2006.

17. Pullaiah T: Medicinal Plants in India. Regency Publication,
New Delhi; Vol .Il. 2002.

18. Anonymous. Glimpses of Medico-Botany of Bastar District
(M.P.). CCRAS publication, New Delhi, 1990.

India. Regency

1614



Barma et al., IJPSR, 2014; Vol. 5(5): 1612-1615.

E-ISSN: 0975-8232; P-ISSN: 2320-5148

19. Bakshi DN, Sensarma P and Pal DC: A Lexicon of leaves of Azadirachtaindica (Neem): Mechanism of PLA2
Medicinal Plants in India. Naya Prakashan, Calcutta, inhibition by AIPLAI in vitro condition. Toxicon 2008;
Vol.1, 1999. 51(8): 1548-1553.

20. Johonson EK, Kardong KV and Mackessy SP: Electric 35. Lobo R, Punithal SR, Rajendran K, Shirwaikar A and
shocks are ineffective in treatment of lethal effects of rattle Shirwaikar A: Preliminary study on the anti-snake venom
snake envenomation in mice. Toxicon 1987; 25: 1347. activity of alcoholic root extract of Clerodendrum

21. Knowles R: The mechanism & treatment of snake bite in viscosum (Vent.) in Najanajavenom. Nat Prod Sci 2006;
India. Trans R Soc Trop Med Hyg, 1921; 15: 72. 12(3): 153-156.

22. Shirwaikar A, Rajendran K, Bodla R and Kumar CD: 36. Sarkhel S, Chakravarty AK, Das R, and Gomes A: Snake
Neutralization potential of Viperrusselli (Russell’s viper) venom neutralizing fact or from the root extract of
venom by ethanol leaf extract of Acalyphaindica. J Emblica  officinalis  Linn.  Oriental Pharmacy
Ethnopharmacol 2004; 94(2-3): 267-273. Experimental Med 2011; 11(1): 25-33.

23. Meenatchisundaram S, Parameswari G and Michael A: 37. Daduang S, Sattayasai N, Sattayasai J, Tophrom P,
Studies on antivenom activity of Andrographis paniculata Thammathaworn A, Chaveerach A, et al.: Screening of
and Aristolochiaindica plant extracts against Daboiarusselli plants containing Naja naja Siamensis cobra venom
venom by in vivo and in vitro methods. India J Sci Technol inhibitory activity using modified ELISA technique. Anal
2009; 2(4): 76-79. Biochem 2005; 341(2): 316-325.

24. Meenatchisundaram S, Prajish GP, Subbraj T and Michael 38. Asuzul U and Harvey AL: The anti-snake venom activities
A. Studies on anti-venom activity ofAndrographis of Parkiabiglobosa (Mimosaceae) stem bark extract.
paniculata and Aristolochia indica plant extracts against Toxicon 2003; 42(7): 763-768.

Echiscarinatus venom. Internet J Toxicol 2009; 6(1): 45. 39. Wufem BM, Adamu HM, Cham YA and Kela SL:

25. Aguiyia JC, Igweh AC, Egesie UG and Leoncini R: Studies Preliminary studies on the antivenom potential and
on possible protection against snake venom using phytochemical analysis of the crude extracts of
Mucunapruriens protein immunization. Fitoterapial999; Balanitesaegyptiaca (Linn.) Delile on albino rats. Nat Prod
70(1): 21-24. Radiance 2007; 6(1): 18-21.

26. Patrizi L, Rosati F, Guerranti R, Pagani R, Gerwig GJ and 40. Pithayanukul P, Leanpol chareanchai J, Saparpakorn P,
Kamerling JP: Structural characterization of the N-glycansof Devaraja S, Kumar MS, Goutham YN, et al.: Molecular
gpMuc from Mucuna pruriens seed. Glycoconj J 2006; 23(7- docking studies and anti-snake venom metallo proteinase
8): 599-6009. activity of Thai mango seed kernel extract. Molecules

27. Meenatchisundaram S and Michael A: Antitoxin activity of 2009; 14(9): 3198-3213.

Mucuna pruriens aqueous extract against Cobra and Krait 41. Leanpolchareanchai J, Pithayanukul P, Bavovada R and
venom by in vivo and in vitro method. Int J PharmTech Res Saparpakorn P: Molecular docking studies and anti-
2010; 2(1): 870-874. enzymatic activity of Thai mango seed kernel extract

28. Aguiyi JC, Guerranti R, Pagani R and Marinello E: Blood against snake venoms. Molecules 2009; 14(4): 1404-1422.
chemistry of rats pretreated with Mucuna pruriens seed 42. Pithayanukul P, Laovachirasuwan S, Bavovada R,
aqueous extract MP101UJ after  Echis carinatus venom Pakmanee N and Suttisri R: Anti-venom potentiall of
challenge. Phytother Res 2001; 15: 712. butanolic extract of Ecliptaprostrate against Malayan pit

29. Guerranti R, Aguiyi JC, Ner S, Leoncini R, Pagani R and viper venom. J Ethnopharmacol 2004; 90(2-3): 347-352.
Marinello E: Proteins from Mucuna pruriens and Enzymes 43. Chen JJ, Shi DJ, Li KH, Liu GF and Wang QC: Effect of
from Echis carinatus venom: Characterization and Cross Ecliptaprostrate on inflammation and hemorrhage induced
Reactions. Journal of Biological Chemistry 2002; 277: by the snake venom. J Snake 2005; 17(2): 65-68.
17072-17078. 44. Ode OJ and Asuzu 1U: The anti-snake venom activities of

30. Tan NH, Fung SY, Sim SM, Marinello E, Guerranti R and the methanolic extract of the bulb of Crinum jagus
Aguiyi JC: The protective effect of Mucuna pruriens seeds (Amaryllidaceae). Toxicon 2006; 48(3): 331-342.
against snake venom poisoning. J Ethnopharmacol 2009; 45. Ushanandini S, Nagaraju S, Nayaka SC, Kumar KH,
123(2): 356-358. Kemparaju K and Girish KS: The anti-ophidian properties

31. Meenatchisundaram S and Michael A: Antitoxin activity of of Anacardium occidentale bark extract. Immuno
Mucunapruriens aqueous extract against Cobra and Krait Pharmacol Immuno Toxicol 2009; 31(4): 607-615.
venom by in vivo and in vitro method. Int J Pharm Tech Res 46. Ushanandini S, Nagaraju S, Harish KK, Vedavathi M,
2010; 2(1): 870-874. Machiah DK, Kemparaju K, et al.: The anti-snake venom

32. Meenatchisundaram S, Priyagrace S, Vijayaraghavan R, properties of Tamarindus indica (leguminosae) seed
Velmurugan A, Parameswari G and Michael A: Antitoxin extract. Phytother Res 2006; 20(10): 851-858.
activity of Mimosa pudica root extracts against Naja naja 47. Gomes A, Das R, Sarkhel S, Misra R and Mukherjee S:
and Bangaruscaerulus venoms. Bangladesh J Pharmacol Herbs and herbal constituents; activity against snake bite.
2009; 4(2): 105-109. India J Exp Biol 2010; 48: 865-878.

33. Vejayan J, lbrahim H and Othman |: The potential of 48. MayaDevi C, Vasantha BM, Vijayan LA, Umashankar PR
Mimosa pudica (Mimosaceae) against snake envenomation. and Krishnan LK: An improved method for isolation of
J Trop Froest Sci 2007; 19(4): 189-197. anti-viper venom antibodies from chicken egg yolk. J

34. Mukherjee AK, Doley R and Saikia D: Isolation of snake Biochem Biophys Method 2002; 51: 129-138.

venom Phospholipase A2 (PLA2) inhibitor (AIPLAI) from

How to cite this article:

Barma AD, Mohanty JP and Bhuyan NR: A Review on Anti-Venom Activity of Some Medicinal Plants. Int J Pharm Sci Res
2014; 5(5): 1612-15.doi: 10.13040/1JPSR.0975-8232.5 (5).1612-15

All © 2013 are reserved by International Journal of Pharmaceutical Sciences and Research. This Journal licensed under a Creative Commons Attribution-NonCommercial-ShareAlike 3.0 Unported License.

This article can be downloaded to ANDROID OS based mobile. Scan QR Code using Code/Bar Scanner from your mobile.
(Scanners are available on Google Playstore)

International Journal of Pharmaceutical Sciences and Research 1615



