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ABSTRACT

Aim: One of the main reasons for the death due to snake bites is the non-availability of antivenoms in the regions where they are needed. The
use of medicinal plants and plant-based natural products as an alternative to antivenom will become a milestone in snake bite envenomation.
The present study investigates the in vitro antivenom properties of Cyanthillium cinereum root extracts.

Materials and methods: The C. cinereum root’s aqueous extract was prepared by the Soxhlet extraction method, and phytochemical screening
was performed to detect the presence of various bioactive compounds. Thin-layer chromatography (TLC) and gas chromatography-mass
spectrometry (GC-MS) analysis were performed for the detection and identification of phytochemical constituents. In this study, an in vitro
model is used to assess the antivenom capability of aqueous extract. Venom toxicity and neutralization assays were as follows: An in vitro
pharmacological evaluation was performed by direct hemolysis assay, indirect hemolytic assay, proteolytic activity, neutralization of procoagulant
activity, and gelatin liquefaction method.

Results: Qualitative analysis of phytochemicals by the standard method showed the presence of various phytochemical constituents. Also,
GC-MS analysis showed the presence of three major compounds that possess antivenom activity from the obtained 60 bioactive compounds,
and their chemical structures were also determined. Venom protein profiling was performed by sodium dodecyl sulfate—polyacrylamide gel
electrophoresis (SDS—-PAGE) analysis. The plant extract was able to neutralize the Naja naja (N. naja) and Daboia russelii (D. russelii) venom
induced hemolysis and it was reduced below 50 and 40%, respectively and the extract was also able to reduce the hemolytic halo produced
by venoms. Procoagulant activity and gelatin liquefaction assay showed that venom-induced clotting was neutralized by increasing the root
extract concentration sufficiently.

Conclusion: The aqueous extract of the root of C. cinereum showed potent in vitro venom-neutralizing activity, and it can be used as a formidable
therapeutic agent against N. naja and D. russelii envenomation.
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HIGHLIGHTS

- By using in vitro techniques, the anti-venom activity of
Cyanthillium cinereum plant root extracts against the venom of
Naja naja (N. naja) and Daboia russelii (D. russelij) was examined.

+ The phytochemical screening and gas chromatography—-mass
spectrometry (GC-MS)/mass spectrometry (MS) analysis were
used to infer the C. cinereum plant root extract’s compound
richness in aqueous extracts.

- Findings contain substances that can be used in traditional
wisdom medication in the form of a single ingredient or in
combination for the incident of snake envenomation.
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INTRODUCTION

A snakebite is a severe, time-sensitive medical emergency. Due
to heavy rains and humid weather, it is a public health issue that
primarily affects the rural population.”? In addition to having some
of the densest agrarian communities in the world, the Southeast
Asia Region is a biodiversity hotspot for poisonous snakes. Nearly
70% of the predicted worldwide mortality from snakebite is

Conflict of interest: None

attributed to snakebites in the area. According to studies just from
India, there are between 0.77 and 1.24 million cases of snakebite
envenoming every year, resulting in 58,000 fatalities.?

Geographically, snakebites have the most effects in tropical and
subtropical areas, with India having the most cases of them. There
are four commonly found poisonous snakes in India—common
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cobra, common krait, Russell’s viper, and saw-scaled viper known
as the “Big Four.”

Snake exposure increased as a result of traditional farming
practices. Furthermore, improper or ineffective treatment and
consequences result from incorrect or inaccurate identification of
the snake species.® Limited access to relevant services, the impact
of health-seeking behavior on obtaining such services, and a lack
of effective antivenom are all factors in this.>’

Several snake species have varied envenomation progression
patterns. Many snakes deliver highly lethal venom through modified
salivary glands. Venom is transferred from glands to fangs via a duct
during the envenomation process, where it eventually reaches the
prey, killing it. Also, certain snakes strike their prey without injecting
poison (dry bite).2° Hysteria, which causes an elevated heartbeat,
emesis, light-headedness, tachycardia, hypotension, vertigo, and
sticky and perspiring skin, are the characteristic symptoms of snake
envenomation.”

Hemotoxic, neurotoxic, and cytotoxic are the three major
subtypes of the pharmacological effects of snake venom."
Phospholipase A, (PLA,), snake venom metalloproteases, snake
venom serine proteases, and three-finger toxins (3FTXs) are the
main toxins involved in these actions, which either independently
or jointly lead to the varied pharmacological reactions found in
snakebite patients.'>"'®

The rapid delivery of bivalent or polyvalent antivenom is the
most efficient and widely accepted treatment for a poisonous
snakebite."”'® The currently available polyvalent ASV is expensive
and hard to come by, especially in high-risk locations. However, it
is effective against bites from common neurotoxic and hemotoxic
snakes.'

Their usage in clinical settings is constrained by allergic
reactions involved with the antibodies in polyvalent antivenoms.
A number of issues, including their high cost, wide range of side
effects, stringent storage requirements, lack of specificity, and risk
ofimmunological reactions, have limited the use of antivenoms.’

However, antivenom therapy has a number of negative
consequences for the treated patient, including pyrogenic
responses, anaphylaxis, and serum sickness.?>%' For treating
snakebite patients, phytotherapy may be more practical and less
expensive.?? By chewing leaves or bark, drinking plant extracts,
injecting them, or applying them topically to the affected areas,
various plant species have historically been used to detoxify
snake venom. However, right now, to treat snake envenomation,
traditional healers only use pure plant remedies.?>

Gunjan Guha et al. reported the activity of C. cinereum as an
antidote against scorpion stings and snake venom using root
extracts.?* A traditional plant of high medicinal benefit in several
traditional uses in various countries, including the ayurvedic
system of medicine, C. cinereum, also known as Vernonia cinerea or
commonly known as little ironweed, is one of these. We, therefore,
setout to assess C. cinereum’s antivenom ability utilizing root extract
against the venoms of N. naja and D. russelii.

MATERIALS AND METHODS

Collection and Preparation of Extract

Based on oral literature collected from herbal drug practitioners,
C.cinereum, sometimes referred to as little ironweed, is a medicinal
plant collected from the herbal gardens of our college. The plant
was authentically identified from Kottakkal Arya Vaidya Sala,
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Kanjikode, Palakkad, Kerala, India. The root extracts of C. cinereum
was prepared by Soxhlet method using water as a solvent.

Phytochemical Analysis

According to a conventional qualitative test that has been
previously described by many researchers, the root extract was
subjected to phytochemical analysis. The sample extract was
screened in search of bioactive substances such as alkaloids,?
saponins,”® tannins,?” anthraquinone,?® flavonoids by FeCl, test,?’
phenol (alkaline reagent), steroids and terpenoids (Liebermann-
Burchard’s reaction), cholesterol (Salkowski test), phytosterols,3°
proteins by Millon’s test,3" amino acids by Ninhydrin test,>? sugars by
Anthrone method, reducing sugar (Benedict’s test) and glycosides
(Keller-Kiliani test).

Separation of Plant Components using Thin-layer
Chromatography (TLC)

Silica gel (Merc-105553) was used to create a thin layer for the
TLC plate and kept in a hot air oven at 110°C for 45 minutes
for the activation of silica gel. The plates were developed in a
chromatographic tank using a solvent system including methanol
andin (6:4) ratio. Following TLC spots were detected after spraying
with FeCl; reagent.®*

Determination of Specific Phytocompounds
of C. cinereum by Gas Chromatography-Mass
Spectrometry/Mass Spectrometry

The active chemicals found in the C. cinereum root extract were
further identified using GC-MS/mass spectrometry (MS) analysis.
Chromatographic separation was carried out at the Central
Instrumentation Laboratories, College of Veterinary and Animal
Sciences, Mannuthy, Thrissur, Kerala, India using the TSQ GC-MS/
MS System. The essential chemical components were identified by
comparing their mass spectra with reference compounds’ mass
spectra from the mass spectral collection (NIST 147) of the National
Institute of Standards and Technology. As a percentage of the total
peak areas, the relative amounts of the various components were
expressed.

Protein Profiling and Estimation of the Total Protein
Content of Venoms

The Irula Snake Catcher’s Industrial Cooperative Society, Chennai,
Tamil Nadu, India provided the freeze-dried venom powders of
D. russelii and N. naja, which were kept at 4°C. SDS-PAGE was
used to evaluate the protein profile of snake venom, and its purity
was compared with known molecular weight markers (low- and
mid-range market, Genei Pvt. Ltd, Bengaluru, Karnataka, India).**
Physiological saline and lyophilized venom at a concentration of
1 mg/mL made up the stock solution. Folin and Ciocalteau
chemicals were used to calculate the total protein concentration
using the Lowry method.

Venom Toxicity and Neutralization Assays: An In Vitro
Pharmacological Assessment

Direct Hemolysis Assay

Red blood cell (RBC) was used in an in vitro study to examine the
hemolytic activity of the venoms and root extracts of N. naja and
D. russelii. 5 mL of citrated blood was centrifuged at 900 rpm for
10 minutes. After pouring off the supernatant, a physiological salt
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solution was used to wash the pellet twice. A 5 mL physiological
saline and 0.5 mL RBC mixture were used as controls. Furthermore,
100% hemolysis was accomplished with distilled water and washed
RBC in the same ratio. Also, 5 mL of venom extract and 0.5 mL of
washed RBC made up the test sample. The tubes were centrifuged
for 20 minutes at 2000 rpm after spending an hour at 37°Cin a
thermostat. To evaluate the optical density of the supernatant
against water, a spectrophotometer was set at a wavelength of
540 nm and measured.
The following formula was used to calculate hemolysis:

Control sample x 100

Experimental sample — -
100% Hemolysis

Indirect Hemolysis Assay

Using an agarose—-erythrocyte—egg yolk gel plate technique, the
PLA, activity was determined. Also, 10 mL of venoms from N. naja
and D. russelii were added into 3 mm wells of agarose gels along
with 1.2% sheep erythrocytes, 1.2% egg yolk as a source of lecithin,
and 10 mM CaCl, 15 pL of saline were present in the control wells.
After incubating the slides for a night at 37°C, the diameters of
the hemolytic haloes were measured. The venom concentration
that created a hemolytic halo with a diameter of 11 or 10 mm,
respectively, is the minimum indirect hemolytic dose (MIHD).

By combining a fixed amount of venom (ug) with a variable
amount of plant root extract (uL), and incubating the mixture for
30 minutes at 37°C, it was possible to determine how effectively
C. cinereum root extracts neutralized the phospholipase activity
(PLA,). A 10 uL aliquot of each combination was placed in a
well created on a slide that had gels in it. The control sample
only contains venom. At 37°C, the plates were incubated for 20
hours. When compared to the effect caused by venom alone,
the diameter of the hemolytic halo is reduced by 50% through
neutralization, which is measured as theratio of mg plant extract/mg

venom.3®

Proteolytic Activity

The plates were made using skim milk agar (1%).>” The venom
of N. naja and D. russelii was added to each of the four agar wells
on a plate, which was then incubated at 37°C for 24 hours. As
a control, 50 uL of phosphate buffered saline (PBS) was used. A
preincubation with different quantities of plant root extracts with
the same concentration of venom at 37°C for 1 hour was done for
the neutralization assay. These samples were then put on agar
plates, which were then incubated for 24 hours at 37°C. The milk
agar plate’s casein hydrolysis zone was measured. The amount of
plant extract to venom that could reduce the diameter of the zone
of hydrolysis by 50% was defined as neutralization as compared to
the impact brought on by venom alone.3¢

Neutralization of Procoagulant Activity

A modified version of Theakston and Reid’s approach, developed
by Gene was used to measure the procoagulant activity.3®3°
The C. cinereum root extracts were diluted in various ratios with
a consistent amount of venom, and after that, the mixture was
incubated at 37°C for 30 minutes. The clotting times were then
recorded after 0.2 mL of citrated plasma samples were combined
with 0.1 mL of a mixture containing two minimal coagulant doses
of venom. Incubation of the plasma with either extracts or with
the venom alone was done in control tubes. Neutralization was
measured as the effective dose (ED) by comparing the concentration
of mg extracts with the concentration of venom at which clotting
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Table 1: Secondary metabolite phytochemical screening and its
conclusion

Test Result
Saponin +
Tannins +
Anthraquinone -
Flavonoids +
Phenols +
Alkaloids -
Terpenoids +
Symbol “+” indicates the presence of phytochemicals; Symbol “—”

indicates the absence of phytochemicals

Fig. 1: Thin layer chromatography of C. cinereum root extract

time triples compared to the concentration of two MCDs of venom
alone in plasma incubated.

Neutralization Assay using Gelatin-liquefaction Method

A constant volume of venom and gelatin were added to the variable
dilutions of root extracts, and then they were incubated at 37°C for
30 minutes. Gelatin was only incubated with venom in control tubes.
The liquefaction of gelatin after treatment with varying amounts
of plant extracts was an indication of neutralization.

REesuLTs

The C. cinereum root was finely powdered and carried on with
soxhlation against distilled water as a solvent. A rotary evaporator
was used to evaporate the plant root extract, and a freeze dryer was
used to further lyophilize the resulting sample. The C. cinereum’s
root extracts were subjected to phytochemical analysis, which
revealed the presence of active secondary metabolites like saponin,
tannin, phenols, flavonoids, and terpenoids. Also, it shows negative
results for anthraquinones and alkaloids (Table 1). The C. cinereum
root extracts were subjected to TLC using methanol and water (6:4)
solvent systems. After spraying with the FeCl; reagent, spots were
found using TLC (Fig. 1).33

The Lowry method was used to assess the protein concentration
in the lyophilized snake venoms.*® Also, 840 mg/mL and 222.2
mg/mL of total protein were discovered in the venom of the
N. naja and D. russelii, respectively. The effects of the many
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Fig. 2: The SDS-PAGE protein profile of snake venom. 1, Marker; 2
Russell’s viper; 3, Indian cobra
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Fig. 3: Direct hemolysis activity of N. naja and D. russelii venoms
(neutralization assay)

proteinaceous components found in snake venom combined to
make it poisonous.

The protein profile of both venoms was analyzed by SDS-PAGE.
Their banding pattern was visualized by Coomassie Brilliant Blue
staining. A group of protein bands was observed for both venoms
(Fig. 2).

A study on the direct hemolysis of N. naja and D. russelii venom
utilizing sheep RBCs showed that the RBCs have been lysed by
snake venom. Also, N. naja venom showed 85% and D. russelii
venom showed 90.5% of hemolysis. By using plant root extract of
C. cinereum, the hemolysis brought on by the venoms was reduced
toless than 50 and 40%, respectively; (Fig. 3) shows the neutralizing
ability of the root extract on the experimental venoms.

A 10 pg of PLA, activity hemolytic halo, which is regarded as
“1 Unit,” can be produced by the venoms. Plant extracts inhibited
PLA,-dependent hemolysis of RBCs induced by snake venom in
a dose-dependent manner; (Fig. 4) demonstrates the inhibition
of both venom’s phospholipase enzymes by plant extract by
measuring the zone’s size.
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Fig. 5: Proteolytic activity of N. naja and D. russelii

The skim milk agar plate method was used to assess the
proteolytic activity of snake venom. N. naja and D. russelii venoms
produced hydrolysis zones with diameters of 1.5 and 1.1 cm,
respectively. To conduct neutralization experiments, different
amounts of plant extracts were first incubated with venom at
defined doses. When proteolytic activity was carried out, it became
clear that plant extracts had a greater capacity to reduce the
diameter of the zone of hydrolysis than venom alone did. The ratio
of plant extract to venom was used to quantify this neutralization.
The hydrolysis zone of the venom can be reduced by plant extracts;
Figures 5 and 6 exhibit the capacity of the plant extract to neutralize
the proteolytic enzyme in the venom samples.

At 37°C, different concentrations of venom were mixed with
0.1 mL of citrated human plasma. The minimum coagulant dose
was determined to be the venom concentration that induces
plasma to clot in 60 seconds. By sufficiently raising the dosage of
antivenoms, venom-induced coagulation was neutralized. One
minimal coagulant dose of venom and various extract amounts
were mixed in 0.1 mL of human citrated plasma. Clot formation
was not present, demonstrating the plant extracts’ potential to
serve as neutralizers. Rapid clotting produced by high venom

Indian Journal of Critical Care Medicine, Volume 27 Issue 11 (November 2023)
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Naja naja venom
(alone)
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Fig. 6: Proteolytic activity of snake venoms and its neutralization assay
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Fig. 7: Procoagulant activity of N. naja and D. russelii venom and its
neutralization assay

Daboia russelii

concentrations requires extremely high antivenom concentrations
to inhibit it. Extracts from the roots of C. cinereum are efficient at
reducing the coagulant effects brought on by snake venom; (Fig. 7)
shows the venom-induced clotting was reduced by the neutralizing
effect of root extract.

In the tube holding 50 pL of venom and gelatin, different
concentrations of root extracts were dissolved. One minimum
coagulant dose of venom and varied extract amounts were
dissolved in 50 uL of gelatin. The lack of clot formation demonstrates
how plant extracts have a neutralizing effect; (Fig. 8) exhibits how
the inhibitory characteristic of root extracts of C. cinereum is used
to neutralize the coagulant activity induced by snake venoms by
gelatin liquefaction method.

The C. cinereum root extracts have shown the existence of
medicinally active ingredients. The bioactive phytochemical

Indian Journal of Critical Care Medicine, Volume 27 Issue 11 (November 2023)

Fig. 8: Gelatin liquefaction assay of N. naja and D. russelii

components in theaqueous extract of the root have been identified
using GC-MS/MS analysis. Phytochemical substances are recognized
based on the peak area, molecular weight, and molecular formula,
but some of the GCMS peaks remain unidentified. The major 12
peaks, with each peak having 3-5 possible compounds, have been
identified and illustrated in Table 2 and in Figure 9 that shows the
GC-MS analysis of aqueous root extract of C. cinereum.

In-vitro antivenom studies of the aqueous root extract of
C. cinereum show considerable results against inhibition of
coagulant and neutralization of PLA, activities caused by cobra
venom and Russell’s viper. According to the GC-MS/MS data, four
major compounds were identified, representing the antivenom
properties of the total identified compounds. The detected
compounds were mainly composed of esters, trisaccharides, fatty
acids, and others.

The root extract of C. cinereum contains a number of known
substances, such as 9-hexadecenoic acid, n-hexadecenoic acid
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Table 2: The major compounds in the aqueous root extract of C. cinereum

Chemical

RT S.No. [UPAC name formula
4.57 1 a-D-Glucopyranoside, CigH3,046

0-a-D-glucopyranosyl-

(1. fwdarw.3)-a-D-fructofuranosyl
4.57 2 9-Hexadecenoic acid Ci6H300,
17.49 3 n-Hexadecanoic acid Cy6H350,
18.57 4 Octasiloxane, 1,1,3,3,5,5, C,6H450,Sig

7,7,9,9,11,11,13,13,

15,15-hexadecamethyl-
IUPAC, international Union of Pure and Applied Chemistry; RT, retention
time. In vitro antivenom studies of the aqueous root extract of C. cinereum
show considerable results againstinhibition of coagulant and neutralization
of phospholipase activities caused by cobra venom and Russell’s viper

RT: 0.00-22.77
NL:
7.89 5,11EB
100 TIC MS
90 7.06 Cyanthillium
. 80 - cinereum 18.57
o
= 09 17.61
2 60
>
2 504 4.98
2 40
< 30
h's
20 -
10 W
0 T T T T T T T T T T T
0 2 4 6 8 10 12 14 16 18 20 22

Fig. 9: Chromatogram 1: GC-MS analysis of aqueous root extract of
C. cinereum

octasiloxane,1,1,3,3,5,5,7,7,9,9,11,11,13,13,15,15-hexadecamethyl-
(Figs 10 to 12 illustrate the mass spectra of identified compounds
from aqueous extract of C. cinereum root) which inhibits coagulant
activity, inhibits hemolytic activity, and effectively neutralizes PLA,.

Discussion

In consideration of the fact that snakebite envenoming primarily
affects rural, underprivileged populations in the tropics, the World
Health Organization recognized snakebite as a major neglected
tropical disease (NTD). Along with regional swelling, blistering, and
tissue necrosis (cytotoxicity) near the bite site, a snakebite can also
result in neuromuscular paralysis (neurotoxicity), bleeding, and
coagulopathy (hemotoxicity). Many scientists have concentrated
their study on the production of antisnake venom compounds from
various botanical sources.

Traditional healers generally use plant extracts, especially in
tropical areas, to cure snakebite envenomation from abundant
herbal sources.*! Identifying the precise phytoconstituent
responsible for a particular antisnake venom activity is the main
challenge in the development of antivenom drugs made from plants.

In our investigation here, an attempt is made to reveal the
traditional antivenom property of C. cinereum root extracts against
N. naja and D. russelii venoms using in-vitro techniques in order
to prove the traditional applications and their pharmacological
evidence.

For the purpose of the study, C. cinereum was obtained from
the herbal garden of our institution in Coimbatore, and it was
officially authenticated from Kottakkal Arya Vaidya Sala, Kanjikode,
Palakkad, Kerala, India. To prepare the plant root extract, distilled
water was employed as the solvent system. The dried sample was
thoroughly mixed with distilled water, and samples were analyzed
for qualitative determination by phytochemical screening and GC-
MS/MS analysis. The phytochemical analysis revealed the presence
of active secondary metabolites like saponin, tannin, flavonoids,
phenols, and terpenoids. It shows few negative results, indicating

60.10

61.11

65 | 102.09

98.11

Relative abundance
(&)
(=)
L

A09.17 14917 16521 207.12 239.18 265.07 289.22
T T T T

340.91 388.25 414.39 443.40 473.48
T T T

100 150 200 250

300 350 400 450

m/z

Fig. 10: Spectrum of 9-hexadecenoic acid from C. cinereum aqueous root extract identified by GC-MS analysis
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73.06

Relative abundance

325.04 355.04 39321 414.85 431.08 476.18
I I T

1
50 100 150 200 250 300 350 400 450
m/z

Fig. 11: Spectrum of n-hexadecenoic acid from C. cinereum aqueous root extract identified by GC-MS analysis

1007 73 NL: 9.99E2
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Fig. 12: Spectrum of octasiloxane, 1,1,3,3,5,5,7,7,9,9,11,11,13,13,15,15-hexadecamethyl- from C. cinereum aqueous root extract identified by
GC-MS analysis
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the absence of alkaloids and anthraquinones. To identify and
understand the chemical components that make up C. cinereum
root extracts, were subjected to TLC using a methanol and water
(6:4) solvent system.

According to the discussions and findings from the ultraviolet
(UV) trans-illuminator observations, the movement of spots was
observed at a definite distance in the extracts. For the purpose
of this present study, snake venom samples from N. naja and D.
russelii were bought in lyophilized form from Irula Snake Catchers
Cooperative Society Limited, Chennai, Tamil Nadu, India. For both
venom samples, the total protein was calculated using the Lowry
method. 840 mg/mLand 222.2 mg/mL were found to be the venom
concentrations of N. naja and D. russelii, respectively. The protein
profile of both the snake venoms was analyzed by SDS-PAGE.

For the in vitro neutralization assay, both direct and indirect
experiments were performed. We performed direct hemolysis
using RBCs and showed that both snake venoms were effective at
lysing the RBCs. The PLA, measurements showed that 10 pug of the
venoms of N. naja and D. russelii could produce hemolytic haloes
that were 11 and 10 mm in size, respectively.

The venomous zone of hydrolysis can be lessened by proteolytic
activity. Procoagulant activity illustrates the impossibility of clot
formation and the capacity of plant extracts to inhibit it. The lack
of clot formation and the neutralizing capacity of plant extracts are
shown using gelatin liquefaction experiments.

Our invitro neutralization tests against the venoms of N. najaand
D. russelii proved that C. cinereum plant had antivenom properties.
The root seems to act both directly and indirectly against both
venoms. The results of our primary study indicate that C. cinereum’s
antivenom-producing abilities are brought about by bioactive
phytochemicals, including fatty acids and ester compounds. The C.
cinereum’s aqueous extract contained 60 bioactive phytochemical
components that were identified using GC-MS/MS analysis. The
major 12 peaks, with each peak having 3-5 possible compounds,
have been identified in C. cinereum root extracts. The chemical
structure and structural details of each active component in C.
cinereum’s root extract have been reviewed in detail.

Among the compounds identified, 9-hexadecenoic acid,
(Fig. 10) which isa monounsaturated fatty acid found in C. cinereum’s
root, helpsin the design of specificinhibitors of PLA, enzymes. Also,
n-hexadecenoicacid (Fig. 11) is also a saturated fatty acid compound,
and its enzyme kinetics proved that it inhibits PLA, in a competitive
manner.*' According to Gnanaselvan and Sivaraman, the hemolytic
action of the cardiotoxins in the N. ngja is inhibited by the molecule
octasiloxane, a 1,1,3,3,5,5,7,7.9,9,11,11,13,13,15,15-hexadecamethyl-an
ester (Fig. 12).*? The root of C. cinereum has antivenom characteristics
because of these chemical constituents.
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