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I N F O A B S T R A C T

Many scienti sts are looking for ways to achieve early miti gati on of 
snakebite toxicity to minimise death and disability caused by snake 
envenomati on. The rabies virus glycoprotein, with homologies to snake 
venom/ toxins, can alter behaviour in animals through the inhibiti on 
of nicoti nic acetylcholine receptors (nAChRs) present in the central 
nervous system. Based on this principle of homology between rabies 
G protein similar to snake venom toxin, there should be an experiment 
to analyse whether rabies anti bodies (primarily against the G protein 
of the rabies virus) can neutralise snake venom pepti des like that 
of alpha-bungarotoxin etc. and help miti gate snake venom-induced 
toxicity at the earliest.
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Introduction
Snakebite is a major public health problem in India, with the 
majority of victi ms hailing from a rural agrarian populati on 
having poor access to medical faciliti es. Healthcare in 
India has, in the past few decades, witnessed considerable 
improvement in many indices; but snakebite conti nues to 
remain a largely neglected area. The Million Death Study 
reported the number of deaths due to venomous snakebites 
in India to be as high as 46,900 per year.1 This is a huge 
number, as compared to other countries like Australia which 
have maintained a steady low rate for over 20 years.2 Many 
scienti sts are looking for ways to achieve early miti gati on of 
snakebite toxicity to minimise death and disability caused 
by snake venom.

Justifi cation 

Despite ongoing research on new anti -venoms and new 
molecules to neutralise a wide variety of venoms of diff erent 
snake species, we need immediate soluti ons with existi ng 
drugs and molecules and anti -venoms ti ll discoveries are put 
into practi ce. Also, current anti -venoms are in short supply3 
and not available up to the Primary Health Centre (PHC) 
level in rural areas where snakebite cases are att ended. 
With the initi ati ve of zero human rabies deaths by 2030, 
rabies vaccines and rabies immunoglobulins are available 
up to Community Health Centres and even at PHCs, where 
they are readily available to snakebite pati ents for early 
miti gati on of snake envenomati on ti ll the pati ents are 
transported to higher centres for treatment and venti lati on.
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administered to them as boosters15 for rapid endogenous 
rabies antibody development and they can be observed 
for relief from venom toxins.

There could be an alternative to anti-snake venom 
(ASV) for places where it is ineffective or not available, 
especially in patients of neurotoxic envenoming globally. 
For this proposal, an appropriate experiment needs to be 
designed and implemented in designated laboratories. 
Another proposal is to have direct mouse inoculation 
tests by injecting venom and then administering rabies 
immunoglobulins in different doses intravenously after 
an hour or so to see the impact. There is homology of the 
glycoprotein of rabies virus and krait venom and both can 
be targeted by the antibodies of one another.16 This would 
also help in achieving the objective of one health for the 
betterment of service delivery to remote areas where dog 
bites and snakebites are actually happening.17

Conclusion
This concludes that the role of anti-rabies vaccine and 
intravenous immunoglobulin should be explored in the 
neutralisation of snake venom for the early management 
of snakebite toxicity. If experiments are proven beneficial, 
then available anti-rabies preparation can avert deaths and 
paralysis of snake-o-pathy18 in rural areas. In army battle 
conditions, using ASV for local infiltration of wild animal 
bite wounds may be of help to neutralise rabies virus in situ, 
as the army keeps vials of ASV with them but not of RIG.
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Material and Methods
From an extensive literature review, we have concluded 
that rabies virus-induced drastic behaviour modifications 
in infected hosts are due to rabies virus glycoprotein, 
with homologies to snake venom/ toxins, that can alter 
behaviour in animals through inhibition of nicotinic 
acetylcholine receptors (nAChRs) present in the central 
nervous system.4 Neuroparalysis in neurotoxic snakes is 
due to the blockade of neuromuscular receptors pre- and 
post-synaptically in krait bites and post-synaptically in 
cobra bites. Irreversible binding of the toxin to pre-synaptic 
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ectodomain, bearing homology to a few snake toxins, 
binds to the orthostatic binding site on muscle nAChRs and 
selectively binds to neuronal cells.6 Based on the capacity of 
the peptides to compete with alpha-bungarotoxin binding 
to the receptor with apparent affinities similar to those of 
other cholinergic ligands, it is believed that loop 2 of the 
neurotoxins and the rabies virus glycoprotein’s structurally 
similar segment act as recognition sites for the acetylcholine 
receptor.7–9 

Rabies vaccine is primarily made of glycoprotein G10 and 
rabies antibodies may have the potential to neutralise 
similar antigenic toxins of snake venom. Once a portion of 
snake venom toxin is neutralised, the whole toxin molecule 
would be deformed and no more would be able to bind 
to nAChRs. Based on this principle of homology between 
rabies G protein and snake venom toxin, there should be 
an experiment on whether rabies antibodies (primarily 
against G protein of rabies virus) can neutralise snake 
venom peptides like that of alpha-bungarotoxin etc. 
and help mitigate snake venom-induced toxicity early 
to revive the patient. There may be other toxin peptides 
that the rabies antibodies can bind to and neutralise. For 
this, both in vitro and in vivo studies need to be planned. 
Administration of rabies vaccine/ immunoglobulins to 
human patients would not be difficult as current licensed 
rabies vaccines/ immunoglobulins can be used to assess 
the impact. Recently marketed human monoclonal rabies 
antibody preparation11 would be of immediate value in such 
cases of snake envenoming. Intravenous use of readymade 
rabies antibodies, i.e. Human Rabies Immunoglobulins12 
(HRIG) can be of great help in neurotoxic snake bites by 
elapids, especially cobra and krait and many other elapids 
for which antivenom is not available13 or not effective14. 
Another strategy could be to involve the snakebite victims 
who have neurological signs and symptoms and may have 
been vaccinated before with the rabies vaccine. In remote 
areas where the transport of snakebite victims is difficult 
or very slow, the 4-site intra-dermal rabies vaccine can be 

https://pubmed.ncbi.nlm.nih.gov/21532748/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Mohapatra+B%2C+Warrell+DA%2C+Suraweera+W%2C+Bhatia+P%2C+Dhingra+N%2C+Jotkar+RM%2C+et+al.+%282011%29+Snakebite+mortality+in+India%3A+a+nationally+representative+mortality+survey&btnG=
https://www.ncbi.nlm.nih.gov/pubmed/28288937
https://pubmed.ncbi.nlm.nih.gov/28288937/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Welton+RE%2C+Liew+D%2C+Braitberg+G.+Incidence+of+fatal+snake+bite+in+Australia%3A+a+coronial+based+retrospective+study+%282000-2016%29&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Whitaker%2C+Romulus%2C+and+Samir+Whitaker.+%E2%80%9CVenom%2C+Antivenom+Production+and+the+Medically+Important+Snakes+of+India&btnG=
https://pubmed.ncbi.nlm.nih.gov/28993633/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Karsten+Hueffer%2C+Shailesh+Khatri%2C+Shane+Rideout%2C+Michael+B.+Harris%2C+Roger+L.+Papke+et+al.%3B+Rabies+virus+modifies+host+behaviour+through+a+snake-toxin+like+region+of+its+glycoprotein+that+inhibits+neurotransmitter+receptors+in+the+CNS&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Karsten+Hueffer%2C+Shailesh+Khatri%2C+Shane+Rideout%2C+Michael+B.+Harris%2C+Roger+L.+Papke+et+al.%3B+Rabies+virus+modifies+host+behaviour+through+a+snake-toxin+like+region+of+its+glycoprotein+that+inhibits+neurotransmitter+receptors+in+the+CNS&btnG=


3
Bharti O K. 

Epidem. Int. 2023; 8(4)

ISSN: 2455-7048
DOI: https://doi.org/10.24321/2455.7048.202312

2018;22(7):541-3. [PubMed] [Google Scholar]
6. Kumar P, Wu H, McBride JL, Jung KE, Kim MH, Davidson 

BL, Lee SK, Shankar P, Manjunath N. Transvascular 
delivery of small interfering RNA to the central nervous 
system. Nature. 2007;448(7149):39-43. [PubMed] 
[Google Scholar]

7. Lentz TL, Hawrot E, Wilson PT. Synthetic peptides 
corresponding to sequences of snake venom 
neurotoxins and rabies virus glycoprotein bind to 
the nicotinic acetylcholine receptor. Proteins. 
1987;2(4):298-307. [PubMed] [Google Scholar]

8. Lentz TL, Wilson PT, Hawrot E, Speicher DW. Amino acid 
sequence similarity between rabies virus glycoprotein 
and snake venom curaremimetic neurotoxins. 
Science. 1984;226(4676):847-8. [PubMed] [Google 
Scholar] 

9. Bracci L, Ballas SK, Spreafico A, Neri P. Molecular 
mimicry between the rabies virus glycoprotein and 
human immunodeficiency virus-1 GP120: cross-
reacting antibodies induced by rabies vaccination. 
Blood. 1997;90(9):3623-8. [PubMed] [Google Scholar]

10. Cadila Pharmaceuticals Limited [Internet]. ThRabis 
Launch; 2022 Apr 8 [cited 2023 Sep 18]. Available 
from: https://www.cadilapharma.com/in-news/
thrabis-launch/

11. EurekAlert! [Internet]. Serum Institute of India launches 
Rabishield in partnership with UMass Medical School; 
2017 Oct 31 [cited 2023 Sep 18]. Available from: 
https://www.eurekalert.org/pub_releases/2017-10/
uomm-sio103117.php

12. Aoki FY, Rubin ME, Friesen AD, Bowman JM, Saunders 
JR. Intravenous human rabies immunoglobulin for 
post-exposure prophylaxis: serum rabies neutralizing 
antibody concentrations and side-effects. J Biol Stand. 
1989 Jan;17(1):91-104. [PubMed] [Google Scholar]

13. Malesi T. ‘Ineffective’ India-made antivenoms recalled 
in Kenya, country faces snakebite crisis [Internet]. Down 
To Earth; 2023 May 4 [cited 2023 Sep 18]. Available 
from: https://www.downtoearth.org.in/news/africa/-
ineffective-india-made-antivenoms-recalled-in-kenya-
country-faces-snakebite-crisis-89125

14. Deka A, Bhatia S, Santra V, Bharti OK, Lalremsanga 
HT, Martin G, Wüster W, Owens JB, Graham S, 
Doley R, Malhotra A. Multilevel comparison of 
Indian Naja venoms and their cross-reactivity with 
Indian polyvalent antivenoms. Toxins (Basel). 2023 
Apr 1;15(4):258. [PubMed] [Google Scholar]

15. World Health Organization [Internet]. Rabies vaccines 
and immunoglobulins: WHO position April 2018; [cited 
2023 Sep 18]. Available from: https://cdn.who.int/
media/docs/default-source/immunization/position_
paper_documents/rabies/pp-rabies-summary-2018.
pdf?sfvrsn=c9d92ce5_2

16. Bawaskar HS, Bawaskar PH, Bawaskar PH. Rabies: a 
novel clinical presentation. Indian J Crit Care Med. 
2017 Dec;21(12):872-4. [PubMed] [Google Scholar]

17. Scott TP, Sharma SK, Wallace RM, Nel LH, Adhikari SK, 
Abela-Ridder B, Thumbi SM. Assessing the practicalities 
of joint snakebite and dog rabies control programs: 
commonalities and potential pitfalls. Toxicon X. 2021 
Sep 25;12:100084. [PubMed] [Google Scholar]

18. Bharti OK, Kishore J. Snake-o-pathy or snakebite 
syndrome. J Commun Dis. 2022;54(4):109-11. [Google 
Scholar]

https://pubmed.ncbi.nlm.nih.gov/30111932/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Agarwal+S%2C+Kaeley+N%2C+Khanduri+S%2C+Kishore+N.%3B+Brain+dead+presentation+of+snake+bite&btnG=
https://pubmed.ncbi.nlm.nih.gov/17572664/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Kumar%2C+P.+et+al.+Transvascular+delivery+of+small+interfering+RNA+to+the+central+nervous+system&btnG=
https://pubmed.ncbi.nlm.nih.gov/3448605/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Lentz+TL%2C+Hawrot+E%2C+Wilson+PT.+Synthetic+peptides+corresponding+to+sequences+of+snake+venom+neurotoxins+and+rabies+virus+glycoprotein+bind+to+the+nicotinic+acetylcholine+receptor&btnG=
https://pubmed.ncbi.nlm.nih.gov/6494916/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=TL+Lentz%2C+PT+Wilson%2C+E+Hawrot%2C+DW+Speicher+et.+al%3B+Amino+acid+sequence+similarity+between+rabies+virus+glycoprotein+and+snake+venom+curaremimetic+neurotoxins&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=TL+Lentz%2C+PT+Wilson%2C+E+Hawrot%2C+DW+Speicher+et.+al%3B+Amino+acid+sequence+similarity+between+rabies+virus+glycoprotein+and+snake+venom+curaremimetic+neurotoxins&btnG=
https://pubmed.ncbi.nlm.nih.gov/9345046/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Luisa+Bracci%2C+Samir+K.+Ballas%2C+Adriano+Spreafico+and+Paolo+Neri%3B+Molecular+mimicry+between+the+rabies+virus+glycoprotein+and+Human+Immunodeficiency+Virus-1+GP120%3A+cross-reacting+antibodies+induced+by+rabies+vaccination&btnG=
https://www.cadilapharma.com/in-news/thrabis-launch/
https://www.cadilapharma.com/in-news/thrabis-launch/
https://www.eurekalert.org/pub_releases/2017-10/uomm-sio103117.php
https://www.eurekalert.org/pub_releases/2017-10/uomm-sio103117.php
https://pubmed.ncbi.nlm.nih.gov/2646301/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Aoki+FY%2C+Rubin+ME%2C+Friesen+AD%2C+Bowman+JM%2C+Saunders+JR.+Intravenous+human+rabies+immunoglobulin+for+post-exposure+prophylaxis%3A+serum+rabies+neutralizing+antibody+concentrations+and+side-effects&btnG=
https://www.downtoearth.org.in/author/tony-malesi-214242
https://www.downtoearth.org.in/news/africa/-ineffective-india-made-antivenoms-recalled-in-kenya-country-faces-snakebite-crisis-89125
https://www.downtoearth.org.in/news/africa/-ineffective-india-made-antivenoms-recalled-in-kenya-country-faces-snakebite-crisis-89125
https://www.downtoearth.org.in/news/africa/-ineffective-india-made-antivenoms-recalled-in-kenya-country-faces-snakebite-crisis-89125
https://pubmed.ncbi.nlm.nih.gov/37104196/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Deka+A%2C+Bhatia+S%2C+Santra+V%2C+Bharti+OK%2C+Lalremsanga+HT%2C+Martin+G%2C+W%C3%BCster+W%2C+Owens+JB%2C+Graham+S%2C+Doley+R%2C+Malhotra+A.+Multilevel+comparison+of+Indian+Naja+venoms+and+their+cross-reactivity+with+Indian+polyvalent+antivenoms&btnG=
https://cdn.who.int/media/docs/default-source/immunization/position_paper_documents/rabies/pp-rabies-summary-2018.pdf?sfvrsn=c9d92ce5_2
https://cdn.who.int/media/docs/default-source/immunization/position_paper_documents/rabies/pp-rabies-summary-2018.pdf?sfvrsn=c9d92ce5_2
https://cdn.who.int/media/docs/default-source/immunization/position_paper_documents/rabies/pp-rabies-summary-2018.pdf?sfvrsn=c9d92ce5_2
https://cdn.who.int/media/docs/default-source/immunization/position_paper_documents/rabies/pp-rabies-summary-2018.pdf?sfvrsn=c9d92ce5_2
https://pubmed.ncbi.nlm.nih.gov/29307972/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Bawaskar+HS%2C+Bawaskar+PH%2C+Bawaskar+PH.+Rabies%3A+a+novel+clinical+presentation&btnG=
https://pubmed.ncbi.nlm.nih.gov/34622201/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Scott+TP%2C+Sharma+SK%2C+Wallace+RM%2C+Nel+LH%2C+Adhikari+SK%2C+Abela-Ridder+B%2C+Thumbi+SM.+Assessing+the+practicalities+of+joint+snakebite+and+dog+rabies+control+programs%3A+commonalities+and+potential+pitfalls&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Bharti+OK%2C+Kishore+J.+Snake-o-pathy+or+snakebite+syndrome&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Bharti+OK%2C+Kishore+J.+Snake-o-pathy+or+snakebite+syndrome&btnG=

