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ABSTRACT

Pterois volitans, commonly known as lionfish, are fish species native to Indo-Pacific waters that are spreading to other
areas, including the Caribbean and Atlantis. Lionfish possess venomous dorsal spines to protect themselves from enemies
in underwater environments. Our current study aims to extract the venom from dorsal spines and to estimate the biological
activity. This venom protein was quantified as 347 ug/mL. The haemolytic activity showed the highest (59%) venom
concentration in the chicken blood group, whereas the moderate haemolytic activity in the Goat (54%) and Human Blood
(52%) groups compared to the control condition. This venom protein has shown good efficacy in human plasma
coagulation assay compared to the control condition. Antioxidant activity has the highest Inhibition percentage (78.13%)
at a lower concentration (100ul). This present study indicates that P. volitans venom is a potent source of bioactivity to
use in the biomedical industry.
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INTRODUCTION

Numerous taxa, including the kingdom Animalia, contain venomous organisms. Throughout their
evolutionary history, animals have evolved unique organs that enable them to produce and inject venom
[1,2]. Animals secrete venom, which is made up of chemicals that, when injected, cause disruptions to
normal physiological processes. This allows the organism to kill prey and protect itself from predator
attacks [3,4,5]. More than 200 different species of fish are known to be venomous, meaning they can cause
severe injuries that could be fatal. Less than 5% of this group have even the most basic research done on
them, and the fundamental chemical makeup of even a single fish venom has not yet been determined. The
fundamental and severe instability of fish venoms is the primary cause of this seeming ignorance. The vast
biomedical potential of venoms from a wide range of alien species has been extensively studied and
highlighted [6,7]. However, compared to terrestrial organisms—of which snakes, scorpions, and spiders
are the most well-known and extensively researched—the scientific gap regarding the biomedical potential
of marine organisms is relatively large [8,9,10,11,12,13,14,15,16]. As members of the same order
Scorpaeniformes as stonefish, lionfish are notoriously venomous due to the presence of venomous
glandular tissues in their dorsal, pelvic, and anal spines. Three species of lionfish—Pterois antennata,
Pterois lunulata, and Pterois volitans—have been known to produce proteinaceous toxins, some of which
have been described along with their primary structures [17,18]. According to Hornbeak and Auerbach,
lionfish venom contains neurotoxin and acetylcholine, which can have systemic effects like severe pain,
fever, vomiting, dizziness, and even cardiac arrhythmias and pulmonary oedema [19]. But there haven't
been any reports of fatalities from lionfish injuries in the books [20,21]. Lionfish meat is safe for ingestion
by humans once the poisonous spines have been carefully removed [21]. Since the 1950s, numerous studies
have examined the bioactivity of homogenates made from the venomous spines of lionfish [6].

MATERIAL AND METHODS

Sample collection, Venom Preparation and Protein Quantification

25 Specimens of P. volitans were collected from Mudusalodai Landing Centre (11°29'43"N 79°46'01" E),
Parangipettai coast, Tamilnadu India. Fishes were immediately transferred to the marine natural products
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laboratory, washed with distilled water and preserved at -40°C. The venom was extracted from the dorsal
spines [22]. Dorsal spines were dissected carefully and the unwanted tissues were scrapped. These dorsal
spines were crushed and ground using a sterile mortar pester by using PBS and centrifuged at 7000 rpm
for 10 min at the cooling condition. The supernatant was lyophilized and stored at -40°C. Protein
quantification was determined by the Lowry method using Bovine Serum Albumin (BSA) as a standard
(Img/mL) [23].

Haemolytic activity

The microtiter plate method was used to assess the crude venom's haemolytic assay. In EDTA-coated tubes,
three blood samples—two from each of the slaughterhouse's chicken and goat—as well as human blood
(myself) samples were taken. The blood was centrifuged for five minutes at 6,000 rpm after it was collected.
After washing the pellet in regular saline (pH 7.4), the supernatant was thrown away. After three saline
washes, the obtained erythrocytes were kept at -20°C for storage. In 96-well plates, the haemolytic assay
was carried out.100 pl of 1% RBC was combined with 50, 75, and 100 pL of crude venom. Used as a positive
control was 1% RBC. Saline was used as a negative control. The samples in the 96-well plate were kept at
room temperature for three hours and the haemolytic activity was recorded as a percentage of inhibition
[24].

Plasma Coagulation Assay

The effect of lionfish venom on coagulation was assessed through the recalcification time measured using
the SpectraMax Plus 384 microplate reader. This methodology allows to monitoring of clot formation and
kinetic parameters for coagulation through a minimalized plate per user. A 50 pl of citrated human plasma
was incubated with various concentrations of stingray venom (10,20,30,40 and 50uL) in 90 pl of 20
mMHEPES, pH 7.4. After incubating for 5 min at 37°C, 10 ul of 150 mMCaCl2 was added and clot formation
was observed at 37°C for 20 min and measured in the SpectraMax system at 650 nm. To get to calcium-free
coagulation action, EDTA was added rather than CaCl: to a last grouping of 10 mm. The experiments were
carried out thrice [25].

Antioxidant Assay 2,2-diphenyl-1-picrylhydrazyl (DPPH)

DPPH solution was made at 125 pM by weighing 2.5 mg DPPH in 50 mL of ethanol in a brown bottle and
cover up with aluminium foil. Different sample concentrations were 50,75 and 100 pL of samples and100pL
DPPH solution into a microplate. Blank made for 200 pL ethanol. Cover up the microplate with aluminium
foil and incubate for 30 min. Measure the absorbance of blank solution and sample using Microplate Elisa
Reader at wavelength 517 nm. Plot absorbance into the equation to obtain inhibition value [26].

% of inhibition = Absorbance of control- Absorbance of samples * 100

Absorbance of Control

RESULT AND DISCUSSION

Collected Sample and Protein Quantification from extracted Venom

Pterois volitans ((Linnaeus, 1758) samples were collected from the Mudusalodai Landing Centre in 2022.
These fish species were identified morphologically [27, 28, 29]. The figure (1) represents the collected
Pterois volitans sample from Mudasalodai Landing Centre, Tamil Nadu (2022). Using Bovine Serum
Albumin as a standard, the Lowry method was used to estimate the amount of crude protein. It was
discovered that the venom protein concentration was 347 pg/mL. A previous study has revealed the
protein concentration in crude venom extracted from Pterois volitans was reported as 330.81pug/mL 309.83
ug/mkL, 64.40 pg/mL 262.38 pg/mL 351.24pg/mL by using different types of solvents [30]. So, our current
study also quantified a high concentration of protein.

Haemolytic assay

Extracted venom from Pterois volitans venom assay was performed on three different blood (chicken, Goat
and human) and followed by serial dilutions. The venom shows activity in chicken blood in a very low
concentration- 10 pL (15%) and human erythrocytes (52%) and in a higher concentration (50uL) and
moderate lysis effect on goat blood (54%). Figure 2 represents the Haemolytic assay in several animal’s
blood. This haemolytic effect of Pterois volitans venom has relative significance results to the earlier
findings. Fig 45pg/mL of crude venom concentration of lionfish can have a maximum haemolytic activity
on Rabbit erythrocytes [31]. Moreover, human erythrocyte lysis was moderately induced by the lion's
venom extract. This outcome aligns with the findings published by Shiomi and the team who showed that
the haemolytic activity in Pterois volitans venom was extremely selective against rabbit erythrocytes [32].
A previous study stated that after venom injection into the mice, analysis of blood caused notable changes
to the haematological parameters. Reduced blood cell count, which was caused by increased haemolysis,
can be linked to reductions in Hb, HCT, MCV, MCH, and PLT [33].
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Plasma Coagulation Assay

The plasma coagulation assay was used to evaluate the blood coagulation activity of venom samples. Before
the induction of coagulation by calcium, venom samples were incubated with citrated chicken plasma to
examine the impact of the samples on clotting. Figure 3 clearly illustrates the clotting time of human plasma
from the Pterois volitans venom sample. Concurrently, it takes over 17 seconds for the control plasma and
venom samples to start coagulating. To initiate coagulation, plasma was incubated with venom samples (10
uL,20 pL,30pL,40uL,50uL) obtained approximately 2 seconds after the addition of calcium. Recalcification
Time (RT) increased by nearly three times in the venom protein sample when compared to the control.
Both in the presence of EDTA and the absence of calcium chloride, normal plasma was unable to clot.
Coagulation activity has been carried out in earlier times where it has shown that the extracted venom from
Pterois volitans has a procoagulant activity (respective 6 secs and 8.5 secs respectively). Previously
Nomega-Nitro-L-arginine was reported from the venom of P. volitans which has been proved a coagulant
factor in human plasma [34]. The coagulant activity of Pterois russeli venom was reported in another finding
where it has shown good coagulant activity in a minimum quantity of venom (7.5 pg) [35]. This current
study has supported the early findings.

DPPH Antioxidant Activity

The DPPH antioxidant activity was performed to estimate DPPH elimination by different venom
concentrations. 3 different crude venom concentrations were performed. 100 pL concentration has shown
a higher percentage of antioxidant activity (78.13%) compared to the other two different concentrations
(50 and 75 pL). Compared to the commercialised Antioxidant compound (Ascorbic acid) it has a lesser
percentage inhibition activity. Previous data has shown Ammonium Sulphate (80%) precipitated crude
venom had the highest (57.08 %) inhibition percentage at a higher concentration of 2000pg/mL [30]. Fera
Ibrahim and his colleague have reported this P. volitans venom possesses a higher percentage inhibition
(76.13 %) by the ammonium Sulphate precipitation (40-60%) in the year 2021 [36]. A comparative study
has reported a higher value inhibition percentage (78.13%) by using the Phosphate Buffer Saline. So,
extraction of venom by using Buffer has a good efficacy in reducing Cell damage efficacy.
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Fig. 1 The figure represents the collected Pterois volitans sample from Mudasalodai Landing Centre, Tamil
Nadu (2022).
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Fig. 2 CB- Chicken Blood, GB- Goat Blood, and HB- Human Blood are different blood samples - Haemolytic
Assay
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Fig. 4 Different Sample Concentrations — 50 pL, 75 pL, 100 pL compared to Standard Concentrations-
Antioxidant Assay

CONCLUSION

The present results show that Fish venom has a satisfactory bioactivity. This venom can act as an
antioxidant drug to reduce the free radicals. Further characterisation of targeted molecules can be a good
drug shortly.
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