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ABSTRACT

Introduction: Wound healing involves complex interactions between cells and
mediators that occur immediately after the wound occurs and depends on nutritional
factors and wound closure. Snakehead murrel fish (Channa striata) extract has been
extensively researched to speed up the wound healing process because of its high amino

Revised acid content. Patch tests were carried out to assess the allergen potential of the Channa
3 June 2025 striata extract biopolymer in the form of wound dressings.
Accepted Methods: Experimental study of 40 subjects who had admit patch test with various

consentration of Channa striata extract biopolymer. The patch test materials divided of 5
grups. They were aquadest solution, Eucheuma cottonii biopolymer, Channa striata
extract biopolymer concentrations of 5.4 g/mL, 10.8 g/mL, and 21.6 g/mL. All subjects
had been assessed for skin reactions that occured after 48 hours, 72 hours, and 96 hours.
Results: A total of 40 subjects met the inclusion criteria and completed informed consent.
There was minimum allergen reaction (+) in slight subject in all grups except aquadest
grup after 48 hours. The allergic reaction dissolve in 72 and 96 hours. An irritant reaction
(IR) occurred in among all grups but indicated to the hypafix plaster.

Conclusion: Patch test containing biopolymer Channa striata extract showed a minimal
allergic reaction
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INTRODUCTION

Wounds are described as the result of a process that disrupts the normal anatomical structure of the tissue.
Wounds can be classified as open or closed, characterized by skin damage.1-3 Wound healing involves
complex interactions between cells and mediators that occur immediately after the wound occurs and lasts for
weeks, depending on several factors, including nutrition and wound closure. Several studies had tried to
understand how to accelerate wound healing, including using snakehead murrel fish (Channa striata)
extract.[1,4,5]

Channa striata is a freshwater fish that can live in dirty water with low oxygen levels and has the
potential to accelerate wound healing. Channa striata extract contains important components, such as albumin,
Zn, Cu, and Fe, which accelerate the wound healing process and are important for the synthesis of wound
collagen fibers, especially glycine. In addition, this species has high levels of arachidonic acid and
polyunsaturated fatty acids, which can increase prostaglandin synthesis. Prostaglandins induce platelet
aggregation and aid in platelet adhesion to endothelial tissue and initiate blood clotting, an important role in
wound healing.[6-9]
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Biopolymers are naturally occurring polymers derived from biological sources such as plants and
microorganisms. They are biodegradable and biocompatible, serving as sustainable alternatives to synthetic
plastic. Biopolymers are advantageous due to their biocompatibility and ability to create a moist environment
conducive to healing.Various studies have assessed the benefits of giving Channa striata extract orally, in the
form of creams, oil-phase ointments, sprays, and biopolymers for wound dressings and giving satisfactory
results in wound healing.[1,4,9,10]

Skin patch tests are a diagnostic procedure used to determine the presence of skin hypersensitivity to
an antigen. This examination technique has been developed for the standardization of allergens, testing tools,
and testing protocols.11,12 The patch test aims to cause an eczematous reaction by attaching the allergen using
the occlusion technique to the subjects’ intact skin, which is suspected to be allergic to certain substances. The
immunological basis of the patch test is a type IV hypersensitivity reaction, an allergic reaction involving
sensitization and elicitation phases. Patch test is contraindicated in this condition, such as pregnancy, when the
allergic reaction in acute phase and consuming of drugs that reduce hypersensitivity reactions like
antiinflammation and immunomodulator.[1,13,14]

The innovation in this study emerges from exploring biopolymers in wound care, offering a fresh, eco-
friendly approach by combining them with natural extracts such as Channa striata. Although biopolymers have
been used in other capacities, their potential in wound dressings could significantly improve healing. However,
verifying their safety is a necessary step before considering clinical applications.

METHOD
This was an experimental research study involving 40 subjects at the Dermatology and Venerology Polyclinic,
Universitas Sumatera Utara Hospital. This study was conducted in April 2022 and received ethical clearance
from the Health Ethics Committee of the Universitas Sumatera Utarh (number 440/KEPK/USU/2022). All
subjects had to meet the inclusion criteria, including healthy male and female sex, aged 18-60 years, and
willingness to follow the procedure for carrying out the patch test by providing informed consent. Patients
with skin diseases on patch testing, pregnant patients, and those with a history of atopic dermatitis were
excluded from this study.

Each volunteer will be given five types of allergens: aquadest, biopolymer as a control, and biopolymer
with three different concentrations of Channa striata extract biopolymer (21.6 gr/mL, 10.8 gr/mL, and 5.4
gr/mL). Biopolymer wound dressing with Chana sriata extract was produced by PT. Mega Medica
Pharmaceuticals. The procedure for the patch test is as follows: the allergen is placed in each chamber and
assigned a number. The treatment groups were as follows: 1, NaCl 0.9% (control); 2, biopolymer (Eucheuma
cottonii); 3, biopolymer with 21.6 g/ml Chana sriata extract; 4, biopolymer with 10.8 g/ml Chana sriata extract;
and 5, biopolymer with 5.4 g/ml Chana sriata extract. The subject’s back was cleaned with a 70% alcohol swab
and allowed to dry. The chamber containing the allergen was attached to the back. The chamber was sealed
with a Hypafix tape. The subject was instructed to (a) keep the pasted area dry, (b) reduce physical activity,
and (c) reduce exposure to direct sunlight. The observation was done at 48 hours, 72 hours dan 96 hours to
examined the iiritan or allergic raction occur

RESULTS

A total of 40 subjects participated in this study, of which 31 were female and 9 were male. The average age of
male research subjects was 23.3 years and 30.06 years for females, with an age range between 20 - 36 years.
The participants' educational background was dominated by high school graduates. The reactions to exposure
to allergens for each patch group are shown in Table 1. All irritant reactions were dissolved after 96 h. Almost
all allergic reactions tended to resolve after 72 h, but there was one (2,5%) subject that showed a persistent
allergic reaction after 96 h (crescendo sign). Only seven subjects (17.5%) experienced mild itching. that did
not require any antihistamines.
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Table 1. Characteristics of allergic reactions at various durations of allergen exposure

Duration Skin reaction Control Biopolymer Biopolymer5,4 Biopolymer Biopolymer
(Hours) (NaCl 0,9%) Eucheuma g/mL 10,8 g/mL 21,6 g/mL
cottonii
IR 7 12 10
48 + - 1 1 1 1
- 33 27 29 30 30
IR - 2 3 2 2
72 + - 1 1 1 1
- 40 37 36 37 37
IR - - - - -
96 + - 1 1 1 1
- 40 39 39 39 39

Note: IR: Irritation reaction; (+), minimal allergic reaction; (-), no reaction.

Figure 1. (A) IR reaction due to adhesive after 48 h. (B) Reaction + on biopolymer containing Eucheuma cottonii after
48 h. (C) IR reaction due to adhesive after 72 h. (D) Reaction + on the biopolymer containing Eucheuma cottonii,
Channa striata 5.4 g/ml, 10.8 g/ml, and 21.6 g/ml after 72 h. (E) IR reaction due to adhesive at 96 h. (F) Reaction + on
the biopolymer containing Eucheuma cottonii, Channa striata 5.4 g/ml, 10.8 g/ml, and 21.6 g/ml at 96 h.

DISCUSSION

Our study had certain limitations due to the small number of samples used for the evaluation. Despite these
limitations, our study has several strengths. This study marks the first time that wound dressings containing
Channa extract have been evaluated, providing novel insights into their potential applications. We found
positive reactions to wound adhesive biopolymer extracts of various concentrations after 48 h: concentrations
of 5.4 g/mL in 4 subjects, concentrations of 10.8 g/mL in 5 subjects, and concentration of 21.6 g/mL in 3
subjects. However, we observed that as the duration of patch use increased, the positive reactions disappeared.

Our study revealed an irritant reaction due to the use of adhesive plasters. The adhesive plaster used is
hypapix with polyacrylate content. Acrylate is reported as one of the main causes of irritant contact dermatitis
and skin allergies.[15]

Minimal allergic reactions were observed at baseline and at a concentration of 5.4 g/mL, biopolymer
after the concentration of 10.8 g/mL and biopolymer at concentration of 21.6 g/mL which were observed at
48, 72 and 96 hours. Skin symptoms are associated with the large molecular weight of fish enzymes such as
pepsin and trypsin that effectively degrade human epidermal keratin.[16]
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The baseline biopolymer consists of algae. There is evidence of the presence of allergens in edible algae.
Allergenicity to edible algae species has been reported and induces several clinical outcomes ranging from
urticaria and gastrointestinal symptoms to oedema and anaphylaxis.[17]

CONCLUSION

In this study, allergic reactions were only observed within the first 48 h at the tested concentrations.
Specifically, minimal allergic reactions were noted at baseline with biopolymer concentrations of 5.4, 10.8,
and 21.6 g/mL. However, the exact number of patients who experienced allergic reactions versus those who
did not is not explicitly described in the provided text. Further clarification is needed to determine how many
participants were allergic and how many were not affected by the biopolymer preparations.

DECLARATIONS
Ethics approval and consent to participate were obtained. Permission for this study was obtained from the
Ethics Committee of the Universitas Sumatera Utara and Haji Adam Malik General Hospital.

CONSENT FOR PUBLICATION
The Authors agree to publication in the Journal of Society Medicine.

FUNDING
None

COMPETING INTERESTS
The authors declare no conflicts of interest in this study.

AUTHORS’ CONTRIBUTIONS

All authors significantly contributed to the work in terms of execution, data acquisition, analysis,
interpretation, or all these areas. Contributed to drafting, revising, and critically reviewing the manuscript.
Approved the final version for publication, agreed to the journal submission, and agreed to be accountable for
all aspects of the work.

ACKNOWLEDGMENTS
None

REFERENCE

1. Musa AF, Dillion J, Mohd Taib ME, Mohd Yunos A, Baie S, Bin Nordin R. Effect of Haruan fish extract
(Channa striatus) on wound healing and quality of life in patients after coronary artery bypass grafting
(CABG) patients: A prospective, double-blind, randomized, controlled trial. F1000Res. 2018; 7:469.

2. Hadisaputro S, Sunarjo L. Effectiveness of Hydrogel from Snakehead Fish Extract (Channa Striata) on
Wound Healing of Grade II Ulcer in Patients with Type II Diabetes Mellitus 2021; 4:8.

3. Issains FB, Trinanda AF, Basyir AM, Benaya A, Yuwono AH, Ramahdita G. Extraction of collagen Type-
I from snakehead fish skin (Channa striata) and synthesis of biopolymer for wound dressing. Presented at
the 4th Biomedical Engineering’s Recent Progress in Biomaterials, Drugs Development, Health, and
Medical Devices: Proceedings of the International Symposium of Biomedical Engineering (ISBE) 2019,
Padang, Indonesia, 2019. p. 020013.

4. Aderibigbe B, Buyana B. Alginate in wound dressings. Pharmaceutics. 2018; 10:42.

5. Laila L, Febriyenti F, Salhimi SM, Baie S. Wound healing effect of Haruan (Channa striatus) spray. Int
Wound J. 2011; 8:484-491.

186



Journal of Society Medicine. 2025; 4 (6): 183-187

6.

10.

11.

12.

13.

14.

15.

16.

17.

Setiawan MR, Dewi N, Oktaviyanti IK. Ekstrak ikan haruan (Channa striata) meningkatkan jumlah
neokapiler pada penyembuhan luka. Haruan (Channa striata) extract increases neocapillary count during
wound healing. Journal of Dentomaxillofacial Sciences. 2015; 1: 1-5.

Sura GM, Carabelly AN. Haruan extract (Channa striata) 100% was applied to wounds on the back of
mice (Mus musculus) and the number of neutrophils and macrophages was determined. Tesis. 2013.

Ab Wahab SZ, Abdul Kadir A, Nik Hussain NH, Omar J, Yunus R, Baie S, Mohd Noor N, Hassan II,
Wan Mahmood WH, Abd Razak A, Wan Yusoff WZ. Effect of Channa striatus (Haruan) Extract on Pain
and Wound Healing in Women after Lower Segment Caesarean Section Evid Based Complement Alternat
Med. 2015:1-6.

Baie SH, Sheikh KA. Wound healing properties of Channa striatus-cetrimide cream—tensile strength
measurement. J Ethnopharmacol. 2000; 71:93—100.

Daisa F, Andrie M, Taurina W. The effectiveness of an oil phase ointment containing Channa striata
(snakehead fish) extract was tested on open stage Il acute wounds in Wistar strain male rats. Trad Med J.
2017; 22:97.

Nixon RL, Mowad CM, Marks Jr. JG. Pigmentation disorders. In: Bolognia JL, Schaffer JV, Cerroni L,
editors. Dermatology. 4th ed. London: Mosby; 2018. p. 242-261.

Svedman C, Bruze M. Patch testing: Technical details and interpretation. In: Johansen JD, et al., editors.
Contact Dermatitis. 6th ed. Germany: Springer; 2020. p. 515-540.

Turrentine, JE, Sheehan, M. P., Allergic contact dermatitis. In: Kang S, et al., editors. Fitzpatrick’s
Dermatology in General Medicine. 9th ed. New York: McGraw-Hill; 2019. p. 395-391.

Johansen JD, Aalto-Korte K, Agner T, Andersen KE, Bircher A, Bruze M, Cannavo A, Giménez-Arnau
A, Gongalo M, Goossens A, John SM, Lidén C, Lindberg M, Mahler V, Matura M, Rustemeyer T, Serup
J, Spiewak R, Thyssen JP, Vigan M, White IR, Wilkinson M, Uter W. European Society of Contact
Dermatitis guideline for diagnostic patch testing - recommendations on best practice: Escd Patch Test
Guideline. Contact Dermatitis. 2015; 73:195-221.

Spencer A, Gazzani P, Thompson DA. Acrylate and methacrylate contact allergy and allergic contact
disease: A 13-year review. (Meth)Acrylate Contact Allergy And Allergic Contact Disease. Contact
Dermatitis. 2016;75(3):157-164.

Aasmoe L, Bang B, Andorsen GS, Evans R, Gram IT, Lochen ML. Skin symptoms in the seafood-
processing industry in northern Norway. Contact Dermatitis. 2005;52(2):102-107.

James CA, Welham S, Rose P. Edible algae allergenicity — a short report. J Appl Phycol. 2023; 35:339—
352.

187



