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	 The research explores the biomedical properties of the box jellyfish Chiropsoides 
buitendijki, collected from Edwan village, Mumbai. The crude extract of the box jellyfish 
Chiropsoides buitendijki exhibits a range of bioactive properties with potential biomedical 
applications. Hemolytic activity observed in both human and chicken red blood cells indicates 
the presence of toxic proteins. The chick Chorio-Allantoic Membrane (CAM) assay revealed 
anti-angiogenic effects, including blood vessel damage and inhibition of neovascularization, 
suggesting potential use in cancer therapy. Neuromodulatory effects were assessed in Sprague-
Dawley rat brains, where increased extract concentrations elevated Naz /Kz -ATPase activity 
and cholinesterase inhibition, implicating potential impacts on metabolic stability and cognitive 
function. Protein analysis revealed a moderate protein content (0.121 mg/mL). Partial purification 
was achieved through SDS-PAGE electrophoresis, and the proteins were identified at various 
11 kDa to 245 kDa levels, Functional characterization linked specific bands to hemolytic, 
antimicrobial, immunological, and anti-inflammatory activities. These findings underscore the 
pharmacological potential of Chiropsoides buitendijki extract, supporting its further exploration 
as a source of novel compounds for pharmaceutical and biomedical applications.
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	 The Dictionary of Marine Natural 
Products1 lists over 30,000 compounds from 
marine sources, with 1,200 new substances found 
each year.2 However, only about 5% of these come 
from Europe. The marine environment offers 
vast, untapped potential for discovering new 
pharmaceuticals.3 Over 80% of the world’s plant 
and animal life is found in marine environments. 
Marine organisms such as tunicates, sponges, soft 

corals, and sea slugs have proven to be rich sources 
of bioactive compounds.4 To date, researchers 
have identified approximately 10,000 different 
metabolites from these species, many of which 
show promising pharmacological potential.5

	 Jellyfish are invertebrates found in the 
ocean, with about 200 species in the Scyphozoa 
class.6 Some species, like Lobonema smithii and 
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Rhopilema esculentum, are edible and rich in 
proteins, amino acids, carbohydrates, vitamins, and 
minerals.7,8 Box jellyfish, from the Cubozoa class, 
have cube-shaped bodies and contain venomous 
species, such as Chironex fleckeri, whose sting can 
be extremely painful, and potentially deadly.9 Their 
tentacles release venomous nematocysts, causing 
severe pain and tissue damage. 10, 11 
	 Jellyfish venom contains proteins that 
play a crucial role in its toxic effects, leading to 
paralysis, pain, and other physiological responses 
in both prey and humans.12 While proteins are an 
essential component, their effects likely result from 
interactions with other biochemical compounds in 
the venom.13 Research on species like Rhopilemaa 
samushi and Cyanea nozakii has shown that 
jellyfish have high protein content, especially 
useful for collagen extraction, which is valuable in 
cosmetics and nutraceuticals.14 Many studies have 
focused on the neurotoxins found in Cnidarians, 
revealing the presence of potent neurotoxic 
proteins, such as those found in Carybdea 
marsupialis and Cotylorhiza tuberculata.15,16 
Additionally, the cytolysin Rhizolysin, isolated 
from R. pulmo, has shown significant toxicity, with 
a molecular weight of 260 kDa.17 
	 The venom of box jellyfish contains 
bioactive proteins that can cause hemolysis, 
cytotoxic effects, membrane damage, inflammation, 
cardiovascular failure, and even death in animals.18, 

19 Research on the hemolytic effects of Cnidarians, 
including sea anemones, soft corals, scyphozoans, 
and cubozoans, showed that many species damage 
mammalian red blood cells. A study by20 found 
that all scyphozoan jellyfish tested showed 
hemolytic activity, with Trachymedusae species 
also containing hemolytically active compounds. 
Research by21 highlighted the growing interest in 
marine bioactive compounds for anti-angiogenesis 
over the past 30 years. A study by22 identified 
43 marine compounds with anti-angiogenic 
properties, 10 of which are in clinical trials for 
cancer treatment.23 Found that marine compounds, 
including saccharides, terpenes, peptides, and 
alkaloids, show diverse structures and mechanisms 
that help fight cancer by targeting angiogenesis.
	 Tetrodotoxin, one of the most potent 
low-molecular-weight toxins, is synthesized by 

symbiotic bacteria and resides in specific species 
like puffers, ocean sunfishes, and porcupine fishes. 
It is notable for its ability to inhibit the normal 
increase in Na++ permeability without altering 
the movement of K+ outward and is currently 
undergoing Phase III trials for its potential use in 
treating neuropathic pain.24 The ATPase enzyme 
system is well-recognized for utilizing energy 
derived from ATP hydrolysis to actively transport 
sodium (Naz ) and potassium (Kz ) ions across 
cell membranes.25 Research has demonstrated that 
the increase in metabolic activity caused by ionic 
transport at the membrane level triggers a cascade 
of biochemical reactions. This process results in the 
buildup of ADP and inorganic phosphate (Pi), both 
of which are crucial for the regulation of cellular 
respiration.
	 Elevated ADP levels boost mitochondria 
function, resulting in increased oxygen consumption 
and accelerated ATP production. Kossuga et 
al26 investigated tropical marine sponges and 
discovered their biological effects, including anti-
acetyl cholinesterase activity. Additional studies 
have shown that the harmful effects of palytoxin 
on vulnerable organisms are associated with Na+ / 
K + -ATPase as a potential target at the molecular 
level.27 Research is ongoing to further elucidate 
the mechanisms of action of conotoxins. Despite 
increasing interest, the exploration of toxins as 
potential drug leads remains a relatively specialized 
area of research.

MATERIALS AND METHODS

Samples collection
	 Spec imens  of  the  box je l lyf i sh 
Chiropsoides buitendijki (Horst, R. 1907) were 
gathered during low tide from Edwan village, 
located on the west coast of Mumbai. The jellyfish 
were kept alive in seawater containers and taken to 
the lab. Once there, each jellyfish was rinsed twice 
with seawater and then once with distilled water. 
The cleaned samples were initially stored on ice 
and later transferred to a deep freezer maintained 
at -8°C for preservation, at the Department of 
Zoology, S.S. & L.S. Patkar College of Arts & 
Science, and V. P. Varde College of Commerce & 
Economics, Goregaon west, Mumbai.
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Identification of box jellyfish
	 The initial identification of the jellyfish 
was based on their shape and the number of 
tentacles, along with a review of related scientific 
literature. Final confirmation of the species 
was provided by Dr. Ramkumar, a scientist at 
the Central Marine Fisheries Research Institute 
(CMFRI) in Mumbai. 
Preparation of crude extract from box jellyfish
	 The crude extract of Chiropsoides 
buitendijki (Horst, R 1907) was prepared using 
a modified version of a method28 involving 80% 
methanol and 1% acetic acid. Ten grams of jellyfish 
tissue were blended, and 10 ml of a solution 
containing equal parts of 80% methanol and 1% 
acetic acid was added. The mixture was left to 
stand in a water bath at 45°C for 24 hours. After 
incubation, the solution was filtered using Whatman 
No.1 filter paper. The filtered homogenate was 
then centrifuged at 5000 rpm for 15 minutes at 
-8°C using a refrigerated centrifuge (Remi, Serial 
No. VCDX-5983). The resulting supernatant was 
collected in a conical flask and concentrated under 
reduced pressure using a rotary vacuum evaporator 
at 45°C. The concentrated extract was then passed 
through a Millipore filtration system, dried in a 
vacuum desiccator, and stored at -20°C until further 
analysis.
Ethical Approval
	 The collection of box jellyfish specimens 
for research was carried out with official permission 
from the Maharashtra State Biodiversity Board, 
Nagpur, under approval numbers MSBB/Desk-

5/Research/841/2022-23 and MSBB/Desk-5/
Research/397/2023-24. A reference sample of 
Chiropsoides buitendijki has been submitted to 
the Zoological Survey of India, Western Regional 
Centre, Pune, for preservation and is recorded 
under the accession number (ZSI-WRC Misc/19).
Hemolytic Activity
	 The micro hemolytic assay method was 
used to test the hemolytic activity of the crude 
extract of box jellyfish Chiropsoides buitendijki on 
human and chicken erythrocytes as proposed by.29 
CAM (Chorio-Allantoic Membrane) Assay
	 The CAM (Chorio-Allantoic Membrane) 
assay, which uses the extra-embryonic membrane 
of chick embryos, was carried out with the crude 
extract of Chiropsoides buitendijki following the 
method described by.29

Neuromodulatory Activity
	 The assay of ATPase enzyme, the P2 
fraction, or mitochondrial nerve terminals, 
was extracted from the brains of 20±2g female 
Sprague Dawley rats using29,30 procedure. The 
assay of acetylcholinesterase (AChE) activity was 
conducted by the procedure established by.30,31 
Prote in  Est imat ion and SDS –PAGE 
Electrophoresis
	 The protein content in the crude extract of 
Chiropsoides buitendijki was accurately determined 
using the Folin-Ciocalteau method, a well-
established technique for protein quantification.32 
Protein separation was then assessed through SDS-
PAGE electrophoresis. 

RESULTS

Table 1. Demonstrating the hemolytic activity of the box jellyfish-Chiropsoides buitendijki extract 
the on human and chicken erythrocytes

Sr.	 Blood	 Protein of 	 Total hemolysis 	 Hemolytic 	 Specific 
No.		  Crude 	 (up to dilutions)	 titer	 hemolytic 
		  extract (mg)			   activity(HT/mg)

1	 Human	 0.121	 10	 56	 462.80
2	 Chicken	 0.121	 10	 27	 223.14

(Each analysis was achieved by five replicates)
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Table 3. Demonstrating the effects of the box 
jellyfish-Chiropsoides buitendijki extract on rat 

brain Na+/ K+ ATPase activity

Hours after 		 Toxin Concentration in µg/ml
treatment	 20	 40	 60	 80

48 hrs.	 +	 +	 ++	 +++
72 hrs.	 +	 +	 +++	 +++

(+slight, ++Moderate, +++Severe)

Table 4. Demonstrating the effects of the box 
jellyfish-Chiropsoides buitendijki extract on rat 

brain AChE activity

Sr. 	 Concentration of 	 Level of 
No.	 crude extract(µg)	 Modulation (%)

1	 50 µg	 4.014
2	 100 µg	 12.04
3	 150 µg	 20.07
4	 200µg	 32.11
5	 500 µg	 36.13

(All results are average of triplicate sets)

Table 5. Showing estimation of protein from the crude extract of box jellyfish-Chiropsoides 
buitendijki by Folin-Ciocalteau method

Type of extract	 OD of 	 XOD of 	 Protein	 Average 
	 Standard	 extract	 (mg/ml) 	 concentration 
			   at 660 nm	 of protein
				    (mg/ml)

Crude extract of box 	 0.24	 0.075	 0.125	 0.121
jellyfish-Chiropsoides 	 0.24	 0.072x	 0.120	
buitendijki	 0.24	 0.072	 0.120	

(Each analysis was achieved by five replicates)

Table 2. Demonstrating the effects of various 
concentrations of the box jellyfish (Chiropsoides 
buitendijki) extract on 9-day-old chicken eggs to 

evaluate its anti-angiogenic properties

Sr. 	 Concentration of 	 Na+/ K+ ATPase activity
No.	 Toxins (µg/mL)	 (µPi/mg protein/hour)

1	 10µg/mL	 0.026
2	 20µg/mL	 0.026
3	 30µg/mL	 0.041
4	 40µg/mL	 0.053
5	 50µg/mL	 0.053
6	 60µg/mL	 0.066
7	 70µg/mL	 0.080
8	 80µg/mL	 0.093
9	 90µg/mL	 0.106
10	 100 µg/mL	 0.106
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Fig.1. Demonstrating the hemolytic activity of the box jellyfish (Chiropsoides buitendijki) extract on human 
erythrocytes

Fig. 2. Demonstrating the hemolytic activity of the box jellyfish (Chiropsoides buitendijki) extract on chicken 
erythrocytes
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Fig. 4. Demonstrating the separation of proteins of the box jellyfish (Chiropsoides buitendijki) extract by SDS-
PAGE gel electrophoresis

Graph 1. Demonstrating the effects of the box jellyfish-Chiropsoides buitendijki extract on rat brain Na+-K+ ATPase 
activity
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DISCUSSION

Hemolytic activity
	 Jellyfish venom is known to produce 
a variety of biological effects, such as causing 
skin tissue damage (dermo-necrosis), affecting 
the nervous system (neurotoxicity), breaking 
down red blood cells (hemolysis), and impacting 
cardiovascular function.33,34 Chung et al35 isolated 
a potent hemolytic protein from the venom of 
Carybdea alata. Other species like Crambionellastu 
halmanni and Chrysaora quinquecirrha also contain 
peptides with biological activities, influenced by 
their molecular weight and amino acid sequences.36 
Similarly, sponges, such as Halichondria panicea, 
have shown hemolytic activity, possibly due to 
lectins that cause hemagglutination.37 Studies on 
marine invertebrates indicate that 60% exhibit 
hemagglutinating or hemolytic activity.38,39 
Additionally, Rhizostoma pulmo venom, when 
tested on human RBCs, showed minimal hemolytic 
effects.40

	 In our present study Table No. (1) 
Demonstrating the hemolytic activity of the box 
jellyfish-Chiropsoides buitendijki extract the on 
human and chicken erythrocytes and Photograph 
No. (1&2) Showing the hemolytic activity of 

the box jellyfish (Chiropsoides buitendijki) 
extract on human erythrocytes. The crude extract 
of Chiropsoides buitendijki (box jellyfish) 
demonstrated significant hemolytic activity in 
both human and chicken erythrocytes. In human 
blood, hemolysis occurred at concentrations 
between 50-100 µL, with a hemolytic titer of 56 
and specific hemolytic activity of 462.80 (HT/mg). 
In chicken blood, hemolysis was observed between 
40-100 µL, with a titer of 27 and specific activity 
of 223.14 (HT/mg). These results confirm that the 
crude extract contains potent toxins responsible 
for hemolytic activity, likely due to proteins in the 
extract.
CAM Assay
	 Marine bioactive compounds have gained 
attention for their anti-angiogenic properties, 
particularly in cancer research.21 Foundational 
work sparked interest, and recent studies have 
identified over 40 marine compounds with 
angiogenesis-inhibiting effects, with 10 currently 
in clinical trials.41 Many compounds including 
saccharides, terpenes, peptides, and alkaloids, offer 
a diverse mechanism for targeting angiogenesis in 
chick.42 Notable examples include aeroplysinin-1, 
isolated from Verongia aerophoba43 and Aplisina 
aerophoba,44 which show anticancer and anti-

Graph 2. Demonstrating the effects of the box jellyfish-Chiropsoides buitendijki extract on rat brain AChE 
activity
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angiogenic properties. Other marine sponges, like 
Halichondria panacea29 and Agelas nakamurai,45 

have also yielded compounds with promising anti-
angiogenic activities.
	 In this study, Photograph No. (3) 
Demonstrating the effects of the box jellyfish-
Chiropsoides buitendijki extract on 9 days-old 
chicken egg to evaluate its anti-angiogenic 
properties.  In this study the crude extract of 
Chiropsoides buitendijki (box jellyfish) was tested 
using the chorio-allantoic membrane (CAM) assay. 
After 48 and 72 hours of incubation, different 
concentrations (20 µg/ml, 40 µg/ml, 60 µg/ml, 
80 µg/ml) of the extract caused significant anti-
angiogenic effects, including blood vessel lysis 
and disruption of new vessel formation. The extract 
primarily affected newly formed blood vessels, 
damaging preexisting vasculature. Compared to 
the positive control (Heparin), which showed 
typical branching blood vessel patterns, the extract 
caused severe blood vessel damage, suggesting its 
potential as a therapeutic agent for angiogenesis-
related diseases, including cancer.
Neuromodulatory activity
	 The ATPase enzyme system uses energy 
from ATP breakdown to transport Na+ and K+ ions. 
Recent studies show that tetrodotoxin (TTX), found 
in pufferfish, blocks nerve signal transmission and 
Na+ channel function by binding to Na+ channel-
forming glycoproteins.46 Bacillus species and bile 
extracts from freshwater carps are recognized 
for their ability to inhibit the Na+/K+ ATPase 
system.47 Research on marine sponges reveals 
anti-acetylcholinesterase activity.48 Cholinesterase 
(ChE) breaks down acetylcholine (ACh) to stop 
nerve signals at cholinergic synapses. Inhibiting 
AChE treats conditions like Alzheimer’s, dementia, 
and Parkinson’s.49, 50 Alzheimer’s disease, affecting 
25 million people globally, involves neurofibrillary 
tangles, amyloid plaques, and memory loss. 
Cholinesterase inhibitors like donepezil and 
rivastigmine help manage symptoms. Natural 
compounds, especially from marine organisms, 
are being explored for AChE inhibition to treat 
Alzheimer’s. Examples include polypeptides from 
mamba venom and alkaloids from Calabar beans. 
Marine species like Parazoanthus axinellae and 
jellyfish venom also show cholinesterase inhibitory 
activity.51

	 In our research, we used Sprague Dawley 
rats to study the effects of the box jellyfish-
Chiropsoides buitendijki extract on rat brain Na+/ 
K+ ATPase and AChE activity. From the Table No. 
(3) and Graph No. (1) Demonstrating the effects of 
the box jellyfish-Chiropsoides buitendijki extract 
on rat brain Na+/ K+ ATPase activity. The extract 
was tested in vitro on rat brain tissue, with Na+/ K+ 

ATPase activity measured at doses ranging from 
10 to 100 µg/mL. The highest activity (0.106 µPi/
mg protein/hour) occurred at 100 µg/mL, while the 
lowest (0.026 µPi/mg protein/hour) was at 10 µg/
mL. Results showed that Na+/ K+ ATPase activity 
increased with higher doses of the extract. From 
Table No. (4), and Graph No. (2) Demonstrating 
the effects of the box jellyfish-Chiropsoides 
buitendijki extract on rat brain AChE activity.   
The AChE activity increased with higher extract 
concentrations, reaching a peak of 36.13% at 500 
µg/mL. The lowest activity (4.014%) was at 50 
µg/mL. The research suggests that increased Na+/ 
K+ ATPase and AChE activity could contribute to 
metabolic complications and brain tissue damage. 
Cholinesterase enzymes, essential for breaking 
down acetylcholine, are important for memory and 
cognition.
Protein estimation
	 Proteins in jellyfish venom play key 
roles in toxic effects such as paralysis and 
pain.52 While protein concentration in venom is 
moderate, proteins likely work in synergy with 
other compounds.53 For example, the protein 
content in S. fibulatus crude extracts was 1.6 mg/
mL (chloroform) and 1.4 mg/mL (aqueous) protein 
content.54 Similarly, Callyspongia difusa had 1.62 
mg/mL (methanol) and 1.43 mg/mL (aqueous) 
protein content.55 The protein content in sponge 
extracts like Haliclona molitba was much lower, 
with toxin-like proteins in bacterial isolates A03 
and A03k at 2.78 g and 1.38 g, respectively. 56 
	 Table No. (5) Showing estimation of 
protein from the crude extract of box jellyfish-
Chiropsoides buitendijki by Folin-Ciocalteau 
method. The protein content of the box jellyfish 
(Chiropsoides buitendijki) extract was measured 
using the Folin-Ciocalteu method, yielding an 
average concentration of 0.121 mg/mL. This 
underscores the moderate protein presence in 
the extract and its relevance in jellyfish venom 
research.
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SDS PAGE Electrophorises
	 A 120-kDa protein was successfully 
isolated from Carybdea marsupialis, a cubozoan 
jellyfish recognized for its strong neurotoxic 
impact on marine crabs Ocypode quadrata.57 

This study supports the idea that large molecular 
weight proteins (like the 120 kDa protein) play 
a significant role in the neurotoxic mechanisms 
of jellyfish venom. Similarly,58 isolated smaller 
proteins (10-14 kDa) from Cotylorhiza tuberculata, 
a zooxanthellate jellyfish. These proteins likely 
contribute to the venom’s toxic effects, although 
Cotylorhiza tuberculata is classified as a non-
dangerous jellyfish, highlighting how different 
species produce varying venom protein profiles 
with differing levels of toxicity. The discovery of 
Rhizolysin, a 260 kDa cytolysin from Rhopilema 
pulmo,59 and the identification of rhizoprotease (95 
kDa) by,60 adds to our understanding of the diversity 
of venom components and their cytotoxic effects. 
This research underscores that venom from some 
species, even without the presence of nematocytes, 
can still exhibit cytotoxic and hemolytic activity, 
demonstrating the potency of certain venom 
proteins. This is particularly evident in the work 
by,61 which observed hemolysis and cytotoxicity in 
Rhopilema pulmo venom, supporting the idea that 
venom proteins themselves have intrinsic cytotoxic 
properties. The application of SDS-PAGE has 
been a key tool in identifying venom proteins 
across various species. For example,60 identified 
anticoagulant proteins in Aurelia sp. tentacles, 
with molecular weights ranging from 50 to 160 
kDa, emphasizing the diversity of venom proteins 
in jellyfish. Hemolytic toxins in Carybdea alata 
were found at 42, 43, and 45 kDa, and similar 
bands were observed in Chrysaora achlyo.62 The 
identification of proteins in this range is significant 
because hemolytic activity is often associated with 
the disruption of red blood cells, which plays a 
central role in the venom’s overall toxic effects. 
Furthermore, gel filtration chromatography and 
other separation techniques have been instrumental 
in characterizing venom proteins from species like 
Carybdea marsupialis and Rhopilema nomadic, 
with protein peaks observed at 40-107 kDa.63 These 
findings indicate that venom proteins exhibit a 
wide range of molecular weights, which may be 
responsible for different biological activities, such 
as fibrinolysis, cytotoxicity, and anticoagulation. 

Studies of Nemopilema nomurai and Aurelia 
aurita by 64 demonstrated that venom proteins 
in the range of 60-80 kDa and 25-37 kDa have 
significant fibrinolytic activity. These findings 
align with previous research that demonstrated 
similar banding patterns across various jellyfish 
species, emphasizing that similar molecular weight 
protein may have conserved biological functions, 
such as fibrinolysis and hemolysis. In terms of 
sponge-derived toxins,30 identified several protein 
bands in the marine sponges Suberites carnosus 
and Sigmadocia fibulata using SDS-PAGE. Both 
sponges exhibited proteins in the 12-62 kDa range, 
with hemolytic activity linked to proteins at 20 kDa 
and 22 kDa. These proteins are likely responsible 
for the hemolytic effects observed, and the presence 
of lectins in both species suggests their potential 
role in immune modulation. This highlights the 
potential of sponge-derived toxins as sources of 
novel bioactive compounds.
	 In our present analysis photograph No. 
(4) Showing the separation of proteins of the crude 
extract of box jellyfish-Chiropsoides buitendijki by 
SDS-PAGE gel electrophoresis of the crude extract 
of Chiropsoides buitendijki (box jellyfish) revealed 
eight protein bands with molecular weights of 11 
kDa, 17 kDa, 25 kDa, 35 kDa, 48 kDa, 63 kDa, 100 
kDa, and 245 kDa. The 11 kDa proteins may disrupt 
Grb2-mediated signalling, while the 17 kDa and 25 
kDa proteins showed hemolytic activity. The 35 
kDa protein has biological and fibrinolytic activity, 
affecting immune cells and cellular bioactivity. 
The 48 kDa protein demonstrated antimicrobial 
properties against Pseudomonas aeruginosa and 
Candida albicans. The 63 kDa protein is involved 
in protein transport, and the 100 kDa protein is a 
heat shock protein with anti-inflammatory effects. 
The 245 kDa protein is considered a macro protein. 
Proteins in the 100-250 kDa range also exhibited 
hemolytic activity, confirming that the crude 
extract contains proteins with cytotoxic, hemolytic, 
hemagglutination, and neuromodulatory activities.

CONCLUSION

	 The findings confirm that the crude 
extract of the box jellyfish Chiropsoides buitendijki 
showed hemolytic activity on both human and 
chicken RBCs, confirming the presence of toxic 
proteins responsible for this effect. Additionally, 
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the CAM assay on chicken eggs revealed anti-
angiogenic properties, as the extract caused blood 
vessel damage and inhibited new vessel formation, 
suggesting potential applications in cancer therapy. 
The neuromodulatory effects of Chiropsoides 
buitendijki crude extract were assessed on Sprague-
Dawley rat brains. Increased concentrations of the 
extract led to higher Na+/ K+ ATPase enzyme activity, 
potentially causing metabolic complications and 
brain tissue damage during seizures. The extract 
also exhibited increased cholinesterase enzyme 
inhibitor activity, which is linked to memory and 
cognitive functions, suggesting its potential as a 
source of acetylcholinesterase (AChE) inhibitors. 
Protein content analysis using the Folin-Ciocalteau 
method showed an average concentration of 
0.121 mg/mL, highlighting the moderate protein 
presence in the extract. SDS-PAGE electrophoresis 
separated eight protein bands ranging from 11 
kDa to 245 kDa. Notably, the 17 kDa and 25 kDa 
bands exhibited hemolytic activity, while the 35 
kDa protein displayed biological effects related 
to immune response and fibrinolysis. The 48 kDa 
protein showed antimicrobial activity against 
Pseudomonas aeruginosa and Candida albicans. 
The 63 kDa proteins were linked to protein 
transport, and the 100 kDa band was identified as 
a heat shock protein involved in anti-inflammatory 
responses. The 245 kDa band is considered a 
macro protein. These results, directly supported by 
hemolysis assays, CAM assays, enzyme activity 
measurements, and protein profiling, confirm 
the presence of functionally diverse bioactive 
compounds. Notably, the detection of hemolytic 
proteins and cholinesterase inhibitors suggests 
specific therapeutic potential in areas such as 
targeted cell disruption and neurodegenerative 
disease treatment. The identification of anti-
angiogenic and antimicrobial effects further 
underlines the biomedical relevance of this 
species. As one of the few studies to report such 
a comprehensive bioactivity profile from C. 
buitendijki, our findings emphasize the novel 
potential of jellyfish-derived compounds as a 
valuable source for future pharmaceutical and 
biomedical innovation. Further studies are needed 
to isolate and characterize the active components 
and elucidate their precise mechanisms of action.
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