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ABSTRACT 
Jellyfish venom found in tentacle nematocysts have been implicated in human injuries and even deaths. The present study assessed antimicrobial properties of crude venom extract toxins from cnidocytes of Crambionella orsini, Vanhöffen, 1888 that were collected from Parangipettai coast. Nematocysts crude extracts showed effective antibacterial activity against five bacterial pathogens (Escherichia coli, Pseudomonas aeruginosa, Vibrio cholerae, Salmonella paratyphi, and Streptococcus aureus) and five fungal pathogens (Aspergillus fumigatus, A. niger, Rhizopus sp. Mucor sp. and Penicillium sp.). The antimicrobial activities observed could be mediated by specific toxin(s) comprising the nematocysts crude extracts or secondary metabolites. Also, this present study was compared with the previous work of Suganthi et al., 2012, on the study of the antimicrobial activity of jellyfish Chrysaora quinquecirrha. The present investigation also supports ongoing investigations into the use of biologically active substances from jellyfish mucous polysaccharides, nematocysts, and tentacles to probe the pharmacological applications in the future.
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1. INTRODUCTION
	Cnidarians are a very diverse phylum in the marine that includes hydroids, jellyfish, sea anemones, and corals. Among these, the nematocysts of jellyfish and specialized intracellular organelles, act as Cnidarians constitute a highly varied marine phylum that includes hydroids, jellyfish, sea anemones, and corals. Among these, the jellyfish possess nematocysts-specialized intracellular organelles-that serve as effective weapons for defense against predators and for the immobilization of prey (Kass-Simon and Scappaticci, 2002). Jellyfish nematocysts are complex microscopic stinging structures containing a varied array of toxic compounds such as polypeptides with cytolytic, haemolytic, and neurotoxic activities. These properties have attracted considerable attention for pharmaceutical uses of jellyfish toxins, especially in aesthetic medicine, pain management, and cancer therapy. Various studies have also been conducted on marine compounds, including those from jellyfish, for their therapeutic use in infectious diseases (Faulkner, 1998; Haefner, 2003). The venom of the nematocysts is a complex mixture of proteins, peptides, and other bioactive molecules that exhibit cytotoxicity, block ion channels, form membrane pores, or provoke cardiac dysfunctions in animal models. Despite their toxicity, the venoms of jellyfish are showing promising pharmacological and biological activities. Several families of toxins with potential biomedical relevance have been documented in the reviews on cnidarian venoms; among others, antioxidant and anticancer compounds were also noted (Nisha et al., 2021). Moreover, jellyfish consumption was traditionally associated with therapeutic benefits, such as for arthritis, hypertension, back pain, ulcers, tracheitis, asthma, burns, and fatigue, and cosmetic treatment. However, proper processing and considerations regarding its safety are vital to make this jellyfish safe to eat.
2. MATERIALS AND METHODS
2.1 Specimen Collection 
	The jellyfish Crambionella orsini (Vanhöffen, 1888) were collected from the Parangipettai Southeast coast of India during the post-monsoon season, March to May 2022. Crambionella O
rsini were identified based on their unique oral arms and appendages (shown in Fig1). Further detail of morphological features are described in previous work identifying this species (Reza Daryanabard and Michael N. Dawson, 2008). Fifty-five Crambionella were collected from 5 to 100 cm depth depending upon tides. Animals were taken alive.
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Figure 1. Crambionella orisini
2.2 Isolation and Purification of Nematocysts 
Crude extract of Crambionella orsini (Vanhöffen, 1888) was obtained following the acetone, chloroform, and n-butanol by applying method of with some modifications (Braekman et al., 1992). 10 grams of jelly fish samples; 10 ml of acetone, 10 ml of chloroform and 10 ml of n-butanol was added and kept standing for 24 hrs. Solvent were then removed, by squeezing jelly fish samples, and filtered through Whatman filter paper No.1. The homogenate centrifuged at 5000 rpm for 15 minutes in cold centrifuge at -8°C and the supernatant was collected. The remaining solvent was evaporated at low pressure using Rotary Vacuum Evaporator at 45⁰C. The resultant compound was subjected to Millipore filter system and finally dried in vacuum desiccators and stored at 4⁰C in a refrigerator till further use for antibacterial (Dolnar et al., 2023).
2.3 Microscopy Observation 
	Tentacles from live animals were freshly excised onto the ice and placed in filtered seawater for observation by light microscopy (40 -100 X magnification). 
2.4 Antibacterial Activity
	Antibacterial activity was carried out by using the standard disk diffusion method (Murugan and Santhana Ramasamy, 2003). The isolated microbial pathogens were Escherichia coli, Pseudomonas aeruginosa, Vibrio cholerae, Salmonella paratyphi, and Streptococcus aureus. The crude and fractioned extracts of Crambionella orsini was dissolved in different solvents like acetone, chloroform, and n-butanol. The extracts were applied to dry a 6 mm sterile disc in aliquots of 30 μl of solvent, allowed to dry at room temperature, and placed on agar plates seeded with microorganisms. The bacteria were maintained on nutrient agar plates and incubated at 37°C for 24 hrs. Ampicillin disc were used for bacterial species as positive control and saline water was used as negative control. Antimicrobial activity was carried out in triplicate by using standard paper disc assay. Zones of growth inhibition were measured after incubation from all the extracts and tested twice at a concentration of 30 mg disc-1.
2.5 Antifungal Assay 
Antifungal activity was carried out using the standard disc diffusion method by (National Committee for Clinical Laboratory Standards, 2002). The fungal strains of Aspergillus fumigatus, A. niger, Rhizopus sp. Mucor sp. And Penicillium sp. were used. The crude and fractionated extracts of Crambionella orsini were dissolved in different solvents like acetone, chloroform, and n-butanol. The extracts were applied to a 6 mm dry sterile disc in aliquots of 30 μl of solvent, allowed to dry at room temperature, and placed on agar plates seeded with microorganisms. Ampicillin were used for fungus species as positive control and saline water was used as negative control. All the assays were carried out in triplicate. The fungal strains were maintained on nutrient agar plates and incubated at 37°C for 24 hrs. Zones of growth inhibition were measured after incubation from all the extracts and tested twice at a concentration of 30 mg disc-1.
3. RESULT AND DISCUSSION
3.1 Microscopy Observation of Cnidocysts
	Tentacles from both specimens were freshly excised onto the ice and placed in filtered seawater for observation by light microscopy (40 -100 X magnification). The morphology of in situ cnidocysts was observed.
3.2 Antibacterial Activity
	In the present study, Crambionella orsini were tested for antibacterial activity in crude using, acetone, chloroform, and n-butanol. It showed moderate antibacterial activity against 5 clinical pathogens assayed (Table. 1) of the test bacteria, Eschericha coli was the most sensitive against n-Butanol extracts (6.36±0.38mm) to the given Crambionella orsini crude extract, which formed a zone of clearance. Salmonella paratyphi was the most sensitive against n-Butanol extracts (8.0±0.81mm) in Chrysaora quinquecirrha. 

	
Bacterial pathogens


	Zone of Inhibition (mm)
(Crambionella orisini)
	Zone of Inhibition (mm)
(Chrysaora quinquecirrha)
(Suganthi et al., 2012)

	
	n-Butanol
	acetone
	chloroform
	n-Butanol
	acetone
	chloroform

	Escherichia coli
	6.36±0.38
	6.15±0.46
	6.24±0.56

	6.0±0.81
	Nil
	3.0±0.81

	Pseudomonas aeruginosa
	4.58±0.27
	5.28±0.30
	5.30±0.49

	6.0±0.81
	1.33±0.47
	5.0±0.81

	Vibrio cholerae
	3.27±0.24
	3.30±0.29
	4.30±0.33

	1.33±0.47
	Nil
	1.33±0.47

	Salmonella paratyphi
	3.73±0.25
	4.20±0.33
	5.68±0.40
	[bookmark: _Hlk166245541]8.0±0.81
	1.33±0.47
	3.0±0.81

	Streptococcus aureus
	2.65±0.30
	3.33±0.24
	4.7±0.34
	5.0±0.81
	3.0±0.81
	1.33±0.47





3.3 Antifungal Activity 
	Antifungal activities are represented (Table. 2) by the zone of inhibition around the disc. It showed moderate antifungal activities against 5 clinical pathogens assayed. Of the test fungi, Aspergilus flavus was the most sensitive against chloroform extracts (6.22±0.52mm).  Aspergilus nigar was the most sensitive against n-Butanol extracts (30.0±1.63mm) in Chrysaora quinquecirrha. 

[bookmark: _Hlk166768742]Table.1. Antimicrobial activities of Crambionella orisini and Chrysaora quinquecirrha against bacterial pathogens.


	Fungal pathogens

	Zone of Inhibition (mm)
(Crambionella orisini)
	Zone of Inhibition (mm)
(Chrysaora quinquecirrha)
(Suganthi et al., 2012)

	
	n-Butanol
	acetone
	chloroform
	n-Butanol
	acetone
	chloroform

	Aspergillus flavus
	5.27±0.44
	6.12±0.41
	6.22±0.52
	Nil 
	Nil 
	Nil 

	Aspergillus nigar
	3.64±0.28
	4.30±0.40
	6.09±0.52
	[bookmark: _Hlk166245617]30.0±1.63
	11.0±0.81
	8.96±0.12

	Mucor sp.

	3.28±0.25
	4.30±0.34
	6.10±0.40
	8.0±0.81
	1.33±0.47
	3.0±0.81

	Rhizopus sp.
	3.14±0.20
	4.28±0.28
	4.64±0.30
	5.0±0.81
	8.0±1.28
	6.03±0.12

	Penicillium sp.
	1.25±0.13
	3.30±0.24
	4.22±0.48
	6.0±0.81
	15.0±1.63
	10.03±0.12


Table.2. Antimicrobial activities of Crambionella orisini and Chrysaora quinquecirrha against fungal pathogens.


Figure 2. The graphical representation of the antimicrobial activities of Crambionella orisini and Chrysaora quinquecirrha against bacterial pathogens.
Figure 3. The graphical representation of the antimicrobial activities of Crambionella orisini 
and Chrysaora quinquecirrha against fungal pathogens.





















	Antibacterial activity is the first line of defence against pathogens and a crucial part of all innate immune systems. Antibacterial peptides are found in great diversity throughout the animal and plant kingdoms and have been studied for their fundamental role in the successful evolution of complex multicellular organisms (Zasloff, 2002). Recently, there is evidence in invertebrates and vertebrates that the immune system interacts with the nervous system (Duveaux-Miret et al., 1992; Salzet, 2001 and Salzet et al., 2002). Numerous neuropeptides have been isolated from Hydra and other Cnidarians. Their structure has been elucidated (Grimmelikhuijzen et al., 1996) and observed a strong correlation between the number of neurons present and the level of the antibacterial response. Various studies have confirmed the predominance of Gram-negative producers in the marine environment (Fenical, 1993).
	The secondary metabolites have various functions that may be pharmacologically active in humans and has valuable medicinal properties (Briskin, 2000) Many of the pharmacologically active secondary metabolites have been isolated from echinoderms. Shankarlal et al., (2011) reported the antibacterial activity of methanol extract from Salmacis virgulata and found as much as 18 mm against Proteus vulgaris, and 15 mm against Salmonella typhi, Proteus mirabilis, and Vibrio cholera. Dolnar et al., (2023) showed the effect of crude extract of Chiropsoides buitendijki in different organic mixtures on different bacterial and fungal strains is in the form of zone of inhibition and found as much as 40.03mm against S. enterica and 25.23mm against E. faecalis in n-butanol. It was observed that in 80 % methanol and 1%acetic acid against all the bacterial and fungal strains no zone of inhibition was observed. The jellyfish Aurelia aurita produced a 40-residue AMP known as Aurelin, which showed structural characteristics of defenses and toxins that blocked channels and originated from sea anemones, but no antifungal activity was noted (Ovchinnikova et al., 2006).
	It was proved in the present study that to check the defensive action from Crambionella orsini extract was tested for the significant antimicrobial activity against pathogenic microorganisms. Among the pathogens tested Escherichia coli showed moderate antibacterial activity in n-Butanol (6.36±0.38mm) and the chloroform extracts of Crambionella orsini showed moderate antifungal activity against Aspergillus flavus (6.22±0.52mm). Differences between the results of the present investigations may be due to the organic solvents used for the extraction of bioactive compounds and the differences in the assay methods.  And this present study was compared with the work of Suganthi et al., 2012, their study on Chrysaora quinquecirrha the n-Butanol extracts showed highest antibacterial activity against Salmonella paratyphi (8.0±0.81mm) and highest antifungal activity against Aspergillus nigar (30.0±1.63mm). The jellyfish species Crambionella orsini selected for this study was less toxin when compared with Chrysaora quinquecirrha. It was noted that the acetone extract of Crambionella orsini showed high zone of inhibition against Vibrio cholerae (3.30±0.29mm). However, the extract of Chrysaora quinquecirrha had no antibacterial action against Vibrio cholerae. This shows that the Crambionella orsini has some bioactive substance that might act against Vibrio cholerae. 
	Since, Chrysaora quinquecirrha produces more toxin substances, it has high antimicrobial activity than Crambionella orsini.  The present investigation also showed that the jellyfish Crambionella orsini contains many biologically active substances, which could be useful tools for probing biological and pharmacological activities. Molecular studies are also in progress to determine the structure of proteins of venom and the pharmacological efficacy of the extract. In the future, communication between toxicologists at all levels of biological organization is extremely desirable. It should help to comprehend and forecast venom and jellyfish collagens, providing a scientific basis for rheumatoid arthritis treatment. This information will also help to unlock the medicinal potential of jellyfish toxins in treating a variety of human ailments and also jellyfish used as a sustainable food source that offers valuable insights for future market growth and the implementation of specific measures to maximize jellyfish use and consumption across the world.

4.  Conclusion
	The jellyfish, a cnidarian is known to produce venoms and food predation and for self-defence against the predator. Cnidarians have special cells, cnidocytes, which gave the name to the phylum and contain a special organelle called the cnidocytes. Protein isolated from jellyfish, with a unique structure, has many bioactivities such as enzymatic activities, hemolysis, hepatocyte toxicity, myotoxicity, cardiac toxicity, and neurotoxicity. Toxins derived from jellyfish are being taken as a model for the development of new drugs that could have promising applications in cardiovascular medicine and target medicine of nerve molecular biology.
	Microorganisms associated with marine invertebrates are reported to be involved in the production of bioactive molecules. Bioactive compound production in bacteria could be attributed to the competition among them for space and nutrition. Though these bioactive compounds may be important for the epibiotic defence of marine invertebrate hosts, they also have significant medical and industrial applications. Studies on antimicrobial mechanisms and compounds of marine invertebrates may provide valuable information for new antibiotic discoveries and give new insights into bioactive compounds in jellyfish. Various antimicrobial components including steroidal glycosides, polyhydroxylated sterols, naphthoquinone pigments, lysozymes, complement-like substances, and antimicrobial peptides have been isolated from the jellyfish.
	In the present study, the jellyfish Crambionella orsini crude extracts were tested for antimicrobial activity. Positive results were found against clinical strains of microorganisms such as Escherichia coli This study showed moderate antibacterial activity against n-butanol extracts in terms of inhibition zone (6.36±0.38mm) and against chloroform extracts in terms of inhibition zone (6.22±0.52mm) respectively. Antimicrobial studies revealed the defensive action of Chrysaora quinquecirrha and Crambionella orsini extracts for antimicrobial sensitivity against four bacterial and fungal pathogens. Antimicrobial activities from Anthozoans (sea anemones, corals and sea fans) have been demonstrated by many investigators. Hence, it is obvious that the secondary metabolites produced from the Chrysaora quinquecirrha. and Crambionella orsini extracts could solve the supply problem of raw materials for future benefits mainly in medical and industrial applications.
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Antibacterial activity

Escherichia coli	(Crambionella orisini)	(Chrysaora quinquecirrha)	6.36	6.15	6.24	6	0	3	Pseudomonas aeruginosa	(Crambionella orisini)	(Chrysaora quinquecirrha)	4.58	5.28	5.3	6	1.33	5	Vibrio cholerae	(Crambionella orisini)	(Chrysaora quinquecirrha)	3.27	3.3	4.3	1.33	0	1.33	Salmonella paratyphi	(Crambionella orisini)	(Chrysaora quinquecirrha)	3.73	4.2	5.68	8	1.33	3	(Crambionella orisini)	(Chrysaora quinquecirrha)	2.65	3.33	4.7	5	3	1.33	Streptococcus aureus	(Crambionella orisini)	(Chrysaora quinquecirrha)	(Crambionella orisini)	(Chrysaora quinquecirrha)	(Crambionella orisini)	(Chrysaora quinquecirrha)	(Crambionella orisini)	(Chrysaora quinquecirrha)	(Crambionella orisini)	(Chrysaora quinquecirrha)	
zone of inihibition (mm)




Antifungal activity

(Crambionella orisini)	(Chrysaora quinquecirrha)	5.27	6.12	6.22	0	0	0	Aspergillus flavus	(Crambionella orisini)	(Chrysaora quinquecirrha)	(Crambionella orisini)	(Chrysaora quinquecirrha)	3.64	4.3	6.09	30	11	8.9600000000000009	Aspergillus nigar	(Crambionella orisini)	(Chrysaora quinquecirrha)	(Crambionella orisini)	(Chrysaora quinquecirrha)	3.28	4.3	6.1	8	1.33	3	Mucor sp.	(Crambionella orisini)	(Chrysaora quinquecirrha)	(Crambionella orisini)	(Chrysaora quinquecirrha)	3.14	4.28	4.6399999999999997	5	8	6.03	Rhizopus sp.	(Crambionella orisini)	(Chrysaora quinquecirrha)	Penicillium sp.	(Crambionella orisini)	(Chrysaora quinquecirrha)	1.25	3.3	4.22	6	15	10.029999999999999	(Crambionella orisini)	(Chrysaora quinquecirrha)	(Crambionella orisini)	(Chrysaora quinquecirrha)	
zone of inhibition(mm)
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