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The healing capacity of the venom has been known since antiquity, the snake became a
symbol of medicine and pharmacy. The paper is a review of snake venom, especially
cobra venom, and its benefits for human health. A summary of current progress in
studying pharmacological effects and mechanisms of action following the
administration of cobra venom was analyzed and achieved. The new approaches in the
field provide a short-chain a-neurotoxin called cobrotoxin, present in the composition
of the venom of the Naja atra, through the numerous proven pharmacological activities:
anti-inflammatory, immunoprotective, analgesic, antiviral, could be effective in
preventing and alleviating the symptoms caused by VOCID-19. The novelty of our
study is to highlight the action of cobra venom in the treatment of patients with VOCID-

19 or to inhibit SARS-COV-2 infection.

INTRODUCTION

Cancer is a major health problem that affects
people all over the world. Globally, 25% of human
mortality is due to cancer. In the United States,
cancer was reported as the second leading cause of
death in 2015. Approximately 1,735,350 new
cancer cases and 609,640 deaths due to cancer
were expected in 2018 [1]. In Malaysia, cancer
remains one of the leading causes of death, and a
total of 64,725 deaths were reported from 2007 to
2011 [2]. Cancer is a group of diseases that arises
from the uncontrollable proliferation of malignant
cells. It is a multigenic and multistage disease due

to multifactorial etiology [3]. Briefly, high levels
of exposure to carcinogens such as radiation,
tobacco, and oncogenic viruses increase the risk of
DNA damage in the cells. The DNA-repair
mechanism will be initiated at this stage. However,
when the damage is too extensive, the repair of
lesions fails. This gives rise to changes in the
expression of genes (such as tumor-suppressor
genes) in the cells, which further alter the
signalling pathways resulting in unrestricted cell
growth [4].
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Even though the incidence of cancer is increasing
globally, the mortality rate of cancer is reported to
be in decline for the past 20 years [5]. This may be
due to the advancement of therapeutic regimes
over the past few decades. Various therapeutic
options surgery, chemotherapy,
radiotherapy, and immunotherapy are employed in
treating localized cancer. Surgery in combination
with chemotherapy is still the main treatment
option. Unfortunately, owing to its cytotoxic
activity via the inhibition of nucleic acid synthesis,
chemotherapy often results in the death of fast
growing cells such as white blood cells, hair

such as

follicles, and cells lining the gastrointestinal tract
in addition to cancer cells [6]. Therefore, patients
often suffer from side effects such as nausea and
hair loss. A weakened immune system due to the
reduction of white blood cell levels during
chemotherapy increases patients’ susceptibility to
infection. The development of drug resistance
during chemotherapy further complicates the
treatment of cancer. Hence, there is an urgent need
for effective cancer therapeutics with lesser side
effects.

Malaysia, as the 12th most biodiverse country in
the world, is the home to approximately 170,000
species of flora and fauna. Since ancient times,
natural resources have been exploited to treat
diseases and improve human health. For instance,
the use of Orthosiphon aristatus (Misai Kuching)
as a natural remedy against diabetes is common
among indigenous communities in Malaysia [7,8].
Poisonous animals also play a vital role in the
discovery of novel therapeutic candidates. For
example, bee venom therapy is used to relieve pain
symptoms and treat diseases such as rheumatoid
arthritis [9,10] and other neurological diseases
[11,12]. Venom from the Indian black scorpion
was found to induce DNA fragmentation and
reduce the proliferation of human leukemic cells
[13]. Additionally, a novel peptide named
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Gonearrestide from scorpion venom showed the
inhibition of primary colon cancer cells and solid
tumor growth [14]. Commercialized drugs such as
Captopril® and ~ Enalpril® are  two
antihypertensive drugs developed based on
bradykinin peptides derived from the venom of the
snake Bothrops jararaca [15,16]. Ziconotide is
FDA-approved analgesic medication

successful

another
derived from w-conotoxin that was found in the
venom of Conus magus, a marine snail [17]. By
reviewing the pharmaceutical potential of animal
venoms, we conclude that the complex mixture of
proteins may have the potential to be an important
source of therapeutic agents.

Snake venom has been associated with various
therapeutic applications—as a thrombolytic agent
in cardiovascular disorders [18], anti-microbial
activities [19], as an anti-viral agent [20] and in
antiparasitic, and antifungal activities [21,22].
Undeniably, the anticancer activities of snake
venom represent one of its most attractive
therapeutic features and they have been actively
researched and reviewed over the past decade
[23,24,25]. The venom from Malaysian common
cobras has been characterized, and proteins with
anticancer potential have been described.
However, while there are numerous reviews
focusing on the anticancer activities of snake
venom in general, none have focused on the
Malaysian common cobra species,
kaouthia, Naja and Ophiophagus
hannah. The abundance of these cobra species
provides valuable access for researchers to further
investigate the venom activity. Therefore, the
present review highlights the anticancer activity of

i.e., Naja
sumatrana,

the venom components of Malaysian cobra
species.

MALAYSIAN COMMON COBRAS
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Malaysian venomous snake species can be divided
into two families, Viperidae and Elapidae [26,27].
Viperidae can be further divided into three
families, Azemiopinae (Fea’s viper), Crotalinae
(pit vipers), and Viperinae (true vipers). Malaysian
vipers belong to the subfamily Crotalinae, which
can be distinguished by the loreal pit on either side
of the eyes [26]. Additional characteristics of pit
vipers include hollow and retractile fangs on a
moveable maxillary bone; a stocky, keel-scaled
body with elliptical pupils; and that they are
ovoviparous [26]. Elapidae is represented by
cobras, kraits, and coral snakes that produce
neurotoxic venom. It is characterized as a family
of snakes with short and sharp fangs located
anteriorly on the maxillary bone, with smooth-
scaled body with rounded pupils, and that are
oviparous [26]. Three cobra species, namely Naja
kaouthia, Naja sumatrana and Ophiophagus
hannah are the most common cobras in
Malaysia. N. kaouthia or monocled cobra was
formerly known as Naja naja siamensis, a
subspecies of the Indian cobra (Naja naja) [26]. N.
sumatrana is a spitting cobra and it is the most
common Elapid of the ten species in the family.
Both N. kaouthia and N. sumatrana can inhabit a
wide range of environments, ranging from natural
to anthropogenic landscapes. Members of
the Naja genus are well known to be aggressive
and envenomation is common for both species as
humans infringe on their niche during the progress
of urbanization. The third Malaysian cobra species
is O. king
meaning snake eater in Greek, is a monotypic
genus, where the king cobra is the only species in
this genus. It is the longest venomous snake
species and is a dreadful assailant that is famous
for its agility. The fatality rate incurred by king

hannah or cobra. Ophiophagus,

cobra envenomation is relatively high, although
bites are rarely reported [26]. Table 1 provides a
summary of comparisons between the cobras. In
spite of their toxicity, the venom of Malaysian
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cobras demonstrates a wide range of therapeutic
potential through antibacterial [28,29], anticancer
[30,31,32,33], anticonvulsant [34], and
antithrombotic [35] activities.

3. Proteomic Composition of the Venom
from N. kaouthia, N. sumatrana, and O. hannah

Snake venom is a natural resource that can be
readily obtained, especially from Malaysian M.
kaouthia, N. sumatrana, and O. hannah. The
evolutionary arms race has driven the
diversification of toxins in snake venom. It is a
complex mixture comprising: 1) proteins such as
phospholipase Az (PLA2), L-amino acid oxidase
(LAAO), acetylcholinesterase, and protease; 2)
peptides such as disintegrins; 3) low-molecular-
weight organic compounds such as carbohydrates
and histamines; and 4) inorganic ions such as
magnesium, cobalt, iron, and potassium [40]. The
cocktail of proteins in snake venom aids the snakes
in capturing and digesting their prey. These
proteins can be categorized as cytotoxins,
hemotoxins, neurotoxins, and cardiotoxins [4].
However, the composition of snake venoms may
have inter- and intraspecies variation, depending

on habitat, diet, gender, and ontogenetic
development [4,41].
The advancement of mass spectrometry

techniques has allowed for the proteomic
characterization of the venom from N. kouthia, N.
sumatrana, and O. hannah. A combination of
transcriptomic and proteomic analyses of V.
kaouthia venom has identified proteins such as the
three-finger  toxin  (3FTx), phospholipase
Az (PLA2), ohanin, cysteine-rich venom protein
(CRVP), snake venom metalloproteinase (SVMP),
venom nerve-growth factor (vNGF), cobra venom
factor (CVF), cardiotoxin, cytotoxin, and
neurotoxin [36,37]. The
characterization of N. sumatrana venom identified
proteins including PLA>, neurotoxins, cardiotoxin,

proteomic
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cytotoxin, 3FTx, CVF, SVMP, CRVP, natriuretic
peptide, aminopeptidase, thaicobrin, complement-
depleting factor, kaouthin-1, vNGF, and cobra
serum albumin [38]. Similar proteins, such as
3FTx, SVMP, PLA;, and LAAO, were also

identified from the venom of O. hannah in
addition to  acetylcholinesterase =~ (AChE),
phospholipase B (PLB), 5’-nucleotidase (5’NUC),
neprilysins, and cystatins [31,39]
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The common and unique venom proteins from N.
kaouthia, N. and O. hannah are
summarized in Figure 1. Five proteins were found
to be common to all three cobra species, namely,

sumatrana,

3FTx, PLA;, CRVP, SVMP, and vNGF.
Between N. kaouthia and N. sumatrana, four
shared proteins were identified, including

cardiotoxin, cytotoxin, neurotoxin, and CVF.
Ohanin was found in both N. kaouthia and O.
hannah and natriuretic peptides were identified in
both N. sumatrana and O. hannah. Cobra serum

albumin, aminopeptidase, thaicobrin, and
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complement-depleting factor were unique in N.
sumatrana venom. Nine in O.
hannah venom were identified to be unique when
compared with N. kaouthia and N. sumatrana,
such as, LAAO, Kunitz-type inhibitor, cystatin,
insulin-like growth factor, venom
phosphodiesterase (VPDE), S’NUC, snake venom
serine protease (SVSP), AChE, and neprilysins.

proteins
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The common and unique venom proteins from N.
kaouthia, N. and O. hannah are
summarized in Figure 1. Five proteins were found
to be common to all three cobra species, namely,

sumatrana,

3FTx, PLA;, CRVP, SVMP, and vNGF.
Between N.  kaouthia and N. sumatrana, four
shared proteins were identified, including

cardiotoxin, cytotoxin, neurotoxin, and CVF.
Ohanin was found in both N. kaouthia and O.
hannah and natriuretic peptides were identified in
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both N. sumatrana and O. hannah. Cobra serum

albumin, aminopeptidase, thaicobrin, and
complement-depleting factor were unique in N.
sumatrana venom. Nine  proteins in O.

hannah venom were identified to be unique when
compared with N. kaouthia and N. sumatrana,
such as, LAAO, Kunitz-type inhibitor, cystatin,
insulin-like growth factor, venom
phosphodiesterase (VPDE), 5’NUC, snake venom
serine protease (SVSP), AChE, and neprilysins.
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Naja kaouthia (Monocled cobra)

Cardiotoxin
Cytotoxin
Neurotoxin

Cobra serum CVF

albumin
Najo sumatrana

(Equatorial spitting cobra) Aminopeptidase

Natriuretic peptides

Thaicobrin

Complement
depleting factor

z:;: Ohanin LAAO

CRVP
Svmp
VNGF Ophiophagus hannah

Kunitz-type
inhibitor

Cystatin (King cobra)

Insulin-like growth
factor

VP \ppE

AChE
5'NUC

Neprilysins

Figure 1. Common and unique proteins identified from the venom of Naja kaouthia, Naja sumatrana,

and Ophiophagus hannah.

Abbreviations: 3FTx—three-finger  toxin,
PLA>—phospholipase A, CRVP—-cysteine-rich
protein, SVMP—snake
metalloproteinase, VNGF—venom nerve-growth
factor, CVF—cobra venom factor, LAAO—L-
amino acid oxidase, vPDE—venom
phosphodiesterase, SVSP—snake venom serine
protease, AChE—acetylcholinesterase, 5’NUC—
5’-nucleotidase.

venom venom

4. Potential AntiCancer Activity of Malaysian
Cobra Venom

The idea of utilizing snake venom as an important
source of therapeutic agents and focusing on its
anticancer properties has been
reviewed [23,24,42]. The investigation of snake
venom’s effects on cancers can be traced back as

extensively

early as the 1930s [43.44]. Since then, various
snake venom proteins—most notably, LAAO,
PLA,, SVMP/disintegrins, and snake venom C-
type lectins (SNACLEC)—have been isolated and
characterized for their activity as potential
anticancer agents. The large amount of venom that
can be obtained from the Malaysian common
cobras renders them valuable for further
investigation into potential therapeutic uses,
especially as anticancer agents. The anticancer
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activity of the venom from the cobras is
summarized.

HISTORY

The snake is known as a subject of fear, and
fascination, but also as a symbol used in medicine
and pharmacy. Cobra was revered in ancient
Egypt, was a symbol of the resurrection, and was
popularly recognized as a protective animal of the
pharaohs [45]. The Romanian emperors adorned
their crowns with elements in the form of cobras
[46]. Historically, cobra venom has been used as a
traditional popular medicine for the treatment of
various ailments, especially by the Chinese to treat
opium addiction, and the Indians used it to treat
pain, combining it with opium [47]. The note is
1934, when cobra venom in small doses was found
to have strong analgesic activity, several times
higher than morphine, without causing addiction
[48]. [45]. Various components of the venom have
been isolated, characterized and evaluated for their
biological actions; their medical utility being
quickly discovered [46]. The composition of
snake venoms can vary between intraspecies,
depending on habitat, diet, gender, and
ontogenetic development [48,49]. Progress in
mass spectrometry, high performance reverse
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chromatography, phase and liquid next-generation
sequencing, as the development of new techniques
over the last two decades, such as transcriptomics
and proteomics, allowed the analysis of the
structures and functions of the venom components,
as well as the identification of new minor
constituents of the snake venom [ 50,51,52 1.
Thus, scientists managed to determine the venom
composition of hundreds of species of In 1940, the
existence of cardiotoxins was recognized in the
venom of cobras such as N. sputrix ( spitting
cobra) or N. naja, and their effects have been
studied in laboratory animals [47]. From a medical
point of view, the first modern study of snake
venom took place at the end of the 19th century,
when French researcher Albert Calmette injected
small amounts of venom into animals, using ait s
an antidote in your blood [48].

COBRA

Cobra is a name that represents a group of
venomous snakes that are part of the Elapidae
family. From the group of cobras, pharmacological
interest presented the venom from the genus Naja
(Naja kaouthia, Naja sumatrana, Naja pallid, Naja
naja atra) and genus Ophiophagus Hannah (cobra
regalia) [47].

SNAKE VENOM
4.1. Composition

Snake venom is a complex mixture of enzymatic
and non-enzymatic components with specific
pathophysiological functions [53]. Various
components of the venom have been isolated,
characterized and evaluated for their biological
actions; their medical utility being quickly
discovered [54]. The composition of snake
venoms can vary between intraspecies, depending
on habitat, diet, gender, and ontogenetic
development [55,56]. Progress in mass
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spectrometry, high performance reverse phase
liquid chromatography, and next generation
sequencing, as the development of new techniques
over the last two decades, such as transcriptomics
and proteomics, allowed the analysis of the
structures and functions of the venom components,
as well as the identification of new minor
constituents of the snake venom [ 57,58,59]. Thus,
scientists managed to determine the venom
composition of hundreds of species of snakes,
giving rise to a domain called ,, venomics, [ 60].

4.2. Pharmacological actions

Relevant biological actions studied in the field of
biomedical use of venoms include the following:
effects of decegrin on cell adhesion, effects of L-
amino acids oxidases (LAAO) on cell dynamics
and promotion of apoptosis, platelet function, and
coagulation factors, effects of neurotoxins a
(belonging to the family of three-fingered toxins
(TFT)) and neurotoxins P, hypotensive effects,
potassium channel blockage and biological effects
of nerve growth factors (NGF), effects of
myotoxins, cardiotoxins, and TFTs with other
types of actions other than their effects such as a-
neurotoxins and effects on the immune system
[61]. Venom compounds have a wide range of
pharmacological applications, including analgesic,
anti-inflammatory activities, antimicrobials, and
anticancer drugs that have been used as prototypes
for drug design and are used in a variety of
therapeutic settings [62].

The anticancer activities of snake venom are one
of its most attractive therapeutic characteristics
and have been actively researched and reviewed
over the last decade [63,64,65]. Other studied
snake venom activities: thrombolytic agent in
cardiovascular disorders [66], antimicrobial [67],
antiviral agent [68], antiparasitic and antifungal
activities [69,70].
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COBRA VENOM

Cobra venom is one of the most harmful toxins in
the animal kingdom, strong enough to knock down
an elephant. Researchers have found that gluing a
protein fragment from cobra venom to human
immune molecules is a new and effective way to
suppress inflammatory chemicals involved in
several difficult conditions to be treated, such as
rheumatoid arthritis, heart attacks, and stroke. [71]
Despite its toxicity, cobra venom demonstrated by
various studies, a high degree of therapeutic
potential through activities: antibacterials [72],
anticancer [73,74], anticonvulsants antithrombotic
[75]. [76], and Venues from different snake
species ( Naja annulifera, Naja kaouthia, and
Ophiophagus hannah ) were analyzed for potential
anticancer properties using pancreatic tumor cells
as an analysis system. [77]

Composition-pharmacological actions

Isolated a-neurotoxins from cobra venoms have
been shown to cause significant analgesia in
animal models. Cobrotoxin, a short chain a-
neurotoxin and o-cobra toxin, a long-chain
isolated oa-neurotoxin from Naja naja atra,
demonstrated analgesic activity. [78] Cobrotoxin
has significant central analgesic effects through an
independent opioid mechanism [79] and may
become a morphine substitute, suppressing the
withdrawal symptoms caused by its use [80].
Cobrotoxin can be bound to several subtypes of
nicotinic acetylcholine receptors (nAChR) and
also to several other receptors and ion channels
[81]. By using a chemical detoxification step, the
neurotoxin can become safe for administration to
people with minimal side effects. This modified
neurotoxin ~ demonstrated = neuromodulatory,
antiviral and analgesic activity, elements
associated with multiple sclerosis [82,83]. The
wide distribution of nAChR may be the leading
cause of multiple pharmacodynamic actions of
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cobra venom and cobrotoxin, antiviral, including
analgesic, anti-inflammatory, immunoregulatory,
and antitumor activities [84]. Naja naja venom has
been reported to attract (NNAV) and o-
neurotoxins have anti-inflammatory and immune
control actions. In many animal models and human
clinical trials, cobra venom has demonstrated
useful anti-inflammatory activity. Cobrotoxin may
inhibit the inflammatory process in adjuvant
induced rheumatoid arthritis rat models [85].
Peptides derived from oxidative detoxification of
a-neurotoxin may reduce the replication of the
herpes virus in infected brain tissues and may
increase survival time by 50% in mice [86].
Studies have reported that a-neurotoxins have
inhibited the replication and toxicity of several
viruses both in vitro and in vivo. a-Neurotoxins
have sequence homology with viral glycoproteins,
including rabies virus glycoprotein and gp120 of
the human immunodeficiency virus ( HIV ), which
may specifically prevent the binding of the virus to
nAChRs on cells and may inhibit rabies virus [87].
Cobra venom has shown great effectiveness in
treating a patient with multidrug-resistant HIV.
After subcutaneous injection of 0.1 ml cobra
venom preparation daily (commercial
Bioven) for 1 month, the patient's viral load
decreased from 1,580,000 copies/ml to 3274
children/ml [88]. It is noteworthy that after studies,
conotoxin is thought to have the potential to treat
patients with VOCID-19 or to inhibit SARS-COV-
2 infection. [84.89,90]. This conclusion is based
on the following aspects: NNAV and o-
neurotoxins have strong inhibitory effects on
inflammation; thus, they could inhibit the cytokine
storm caused by SARS-COV2 infection. In
addition, the symptoms of patients with VOCID-
19 infection include deep vein thrombosis in

name

hospitalized patients, leading to serious adverse
results, such as heart attack and stroke [89] -
Inflammation and other factors contribute to a
state of hypercoagulation in VOCID-19. NNAV
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and cobrotoxin may inhibit inflammation and
possibly thrombosis caused by inflammation in
both arteries and veins. [84] -Naja naja atra and
conotoxin can inhibit pulmonary inflammation,
improve lung gas exchange function and alleviate

the development of fibrotic lesions in the lungs.
[90] Some patients with VOCID-19 have muscle
pain and headache. NNAVs and conotoxin are
effective analgesics [90] and can help.

MEDICATIONS
VENOM/COBRA

WITH

SNAKE

There are two ways to develop drugs in snake
venoms: the use of toxins without modification or
the design of small synthetic compounds that
mimic the reasons for recognizing toxins,
toxomimetics[87]. which The is called
pharmaceutical industry produced the medicines
Captopril, Aggrastim, and Eptifibatide, all
designed based on the components of snake
venom. [88]. The first product to appear was
Captopril, which was approved by the FDA in
1981 and used to treat high blood pressure, kidney
disease in diabetics, and heart failure after
myocardial infarction [89].Ximelagatran, a
peptide isolated from the cobra venom, with
anticoagulant properties, thrombin inhibitor, has
been used and largely tolerated in certain study
populations, but due to hepatotoxicity reactions,
research was stopped and withdrawn from the
states where he already had authorization [ 90 ].
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SNAKE VENOM / COBRA-ACTION ANTI-
AGING

Due to the high content of peptides in its
composition, snake venom is used in the cosmetics
industry as the main ingredient in various creams
and sera, with remarkable anti-aging effects on the
skin. Research has shown that through its ability to
temporarily inhibit muscle activity, it prevents
premature aging of the skin and reduces wrinkles
[90].

CONCLUSION

Snake venoms are the complex mixtures of several
biologically active proteins, peptides, enzymes,
and organic and inorganic compounds. Snake
venoms are very important agents for many types
of diseases as well as antimicrobial,
inflammation, anti-rheumatoid and cancer
therapy. Snake venoms acts by inhibiting cell
proliferation and promoting cell death by different

anti-

means: induction of apoptosis in cancer cell,
increasing Ca2+ influx; inducing cytochrome C

8% |Page



Mounika K., Int. J. of Pharm. Sci., 2026, Vol 4, Issue 7, 888-903 | Review

release; decreasing or increasing the expression of
proteins that control cell cycle; leading to damage
of cell membranes. Snake venoms contain many
components that act on the peripheral nervous
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