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					ABSTRACT  

					ARTICLE INFO  

					Pressure ulcers (PUs) represent a significant globally public health issue owing to their  

					considerable effects on morbidity, death, and healthcare costs. This study aimed to assess the  

					clinical and biological efficacy of TTM medicine for PU therapy, using the Jin-La-Wan herbal oil  

					formulation in comparison with standard treatment. The chemical composition analyzed using  

					GC-MS revealed that monoterpenes and sesquiterpenes were the major component classes in Jin-  

					La-Wan herbal oil, accounting for 33.33% and 28.57%, respectively. The Jin-La-Wan herbal oil  

					demonstrated no cytotoxicity in macrophages at concentrations of 50 and 100 µg/mL, with IC50  

					values recorded at 138.54 ± 2.10 µg/mL. Jin-La-Wan herbal oil had inhibitory impact on nitric  

					oxide production at concentrations of 50 and 100 µg/mL, with percentage inhibitions of 12.5 ±  

					62.98% and 33.94 ± 2.52%, respectively. In the clinical study, the therapeutic efficacy of Jin-La-  

					Wan herbal oil for pressure ulcers was assessed by the Braden score and the PUSH score,  

					respectively. After the treatment, the Braden score shown an improvement, whereas the PUSH  

					score demonstrated a significant decrease in comparison to the baseline value. The findings  

					supported regular application of TTM at Phrasaeng hospital, particularly the application of Jin-  

					La-Wan herbal oil as an alternate therapy for PUs. Moreover, the present study is the first  

					randomized controlled trial demonstrating the effectiveness of Jin-La-Wan herbal oil in treating  

					mild and moderate pressure ulcers, namely stage I and stage II.  
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					owing to extensive research on their effectiveness for dermatological  

					issues and PU treatment.4-8 The herbal formulation, Jin-La-Wan herbal  

					oil, is routinely used in Thai Traditional Medicine (TTM) at Phrasaeng  

					Hospital, Thailand. Jin-La-Wan herbal oil, formulated from Acanthus  

					ebracteatus, Curcuma aromatica, Curcuma longa, Cocos nucifera, and  

					Mitragyna speciosa was developed based on a TTM concept. In  

					Introduction  

					Pressure ulcers (PUs) represent a significant globally public  

					health concern due to their substantial impact on morbidity, mortality,  

					and healthcare expenditures.1 PUs are lesions on the skin or underlying  

					tissue, often located over a bony prominence, resulting from sustained  

					pressure or shear forces. PUs may develop on the coccyx, heels, feet,  

					hips, shoulders, knees, ankles, elbows, and auricular regions. PUs have  

					been linked to three main causes a) sustained pressure on bony  

					addition,  

					this formulation's herbal composition exhibits  

					pharmacological actions associated with wound healing, antibacterial  

					effects, anti-inflammatory properties, and antioxidant properties.9-13  

					Reintegrating a TTM medicine into a modern healthcare system  

					requires supporting scientific evidence, especially clinical trials.  

					Consequently, conducting a randomized controlled experiment focused  

					on disease therapy within the paradigms of both Thai and modern  

					medicine might validate the comprehension of TTM. This study aimed  

					to assess the clinical and biological efficacy of TTM medicine for PU  

					therapy, using the Jin-La-Wan herbal oil formulation in comparison  

					with standard treatment.  

					prominences, resulting in tissue ischemia and necrosis; b)  

					a

					combination of shear and friction while the patient is recumbent,  

					causing capillary damage and localized hypoxia; and c) extended  

					exposure to moisture, resulting in maceration and tissue disruption.2  

					Moreover, PUs significantly affect both patients and the healthcare  

					system and impacts the psychological, physical, and social well-being,  

					as well as the overall quality of life of patients, resulting in recurring  

					hospitalizations, numerous surgical procedures, potentially severe  

					consequences, elevated healthcare expenses, morbidity, and premature  

					death.1-3 Consequently, PUs and their management represent  

					formidable public health concern globally, since treatment expenses  

					Traditional Thai medicine treatments have attracted increased attention  

					a

					Materials and Methods  

					Plant collection and authentication  

					Medicinal plants including Acanthus ebracteatus (leaves), Cocos  

					nucifera (oil), Curcuma aromatica (rhizomes), Curcuma longa  

					(rhizomes), Mitragyna speciosa (leaves) were collected from Phrasaeng  

					District, Surat Thani, Thailand (December 8, 2023 to January 5, 2024),  

					and were authenticated at the Faculty of Traditional Thai Medicine for  

					the preparation of herbal oil (Table 1). The voucher specimens of A.  

					ebracteatus (CTTM-00897), C. nucifera (CTTM-00898), C. aromatica  

					(CTTM-00899), C. longa (CTTM- 00900), and M. speciosa (CTTM-  

					00901) were kept at the Traditional Thai Medical Research and  

					Innovation Center, Faculty of Traditional Thai Medicine, Prince of  

					Songkla University, Thailand.  
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					Table 1: Phytochemicals and pharmacological properties of Jin-La-Wan herbal oil  

					Scientific name (Family name)  

					Part used  

					leaf  

					Phytochemicals  

					verbascoside  

					Pharmacological properties  

					anti-inflammatory, wound healing9  

					antibacterial, anti-inflammatory, wound-  

					healing10  

					Acanthus ebracteatus Vahl. (Acanthaceae)  

					Curcuma aromatica Salisb. (Zingiberaceae)  

					rhizome  

					curdione, germacrone,  

					curcumin, zederone,  

					dehydrocurdione,  

					curcumenol, β-sitosterol,  

					zedoarondiol  

					Curcuma longa L. (Zingiberaceae)  

					rhizome  

					oil  

					curcumin  

					anti-inflammatory, wound-healing,  

					antioxidant, antimicrobial11  

					Cocos nucifera L. (Aceraceae)  

					lauric acid, capric  

					acid, caproic acid, myristic  

					acid,  

					anti-inflammatory, wound healing,  

					analgesic, anti-oxidant12  

					palmitate, vitamin E  

					mitragynine  

					Mitragyna speciosa Korth. (Rubiaceae)  

					leaf  

					anti-inflammatory, analgesic, antibacterial,  

					antioxidant13  

					Preparation of Jin-La-Wan herbal oil formulation  

					viability was calculated using the following equation and IC50 values  

					were determined graphically (n = 4): Cell viability (%) = (O.D.Sample  

					O.D.Control) x 100; where O.D.Sample means absorbance of the sample,  

					and O.D.Control means absorbance of the standard (RPMI). The  

					concentrations higher than 80% were selected to determine anti-  

					inflammatory properties.  

					All the fresh medicinal plants, including A. ebracteatus, C. aromatica,  

					C. longa, and M. speciosa, were weighed, chopped into small pieces,  

					and mixed with 100% C. nucifera oil. The aforementioned content was  

					boiled for 15 minutes, then cooled, and filtered using a muslin cloth.  

					The herbal oil formulation was stored in the bottle at the room  

					temperature until used.  

					/

					Anti-inflammatory property by inhibiting NO production using Griess  

					reagent  

					Gas chromatography‑mass spectrometry (GC–MS) analysis  

					The Jin-La-Wan herbal oil formulation (1 ml) was placed in a 20 mL  

					headspace glass sample container, incubated at 50 °C for 30 minutes,  

					and then adsorbed using solid-phase microextraction (SPME) utilizing  

					a 75 µm Carboxen/PDMS fiber (Agilent Technologies, USA).14 The  

					oven temperature was set at 40 °C for a duration of 3 minutes. The  

					temperature was raised to 70 °C at a rate of 5 °C/min, thereafter elevated  

					to 180°C at the same rate, and then further increased to 280°C at a rate  

					of 10°C/min, maintained for 5 minutes. The overall duration of the GC  

					was 46 minutes. Helium gas was fed into the gas chromatography  

					column at a flow rate of 2.25 mL/min, with a 50:1 split ratio and a split  

					flow of 50 mL/min, and was detected using a 7890 B gas chromatograph  

					coupled with a 7000D mass spectrometer (Agilent Technologies, USA).  

					The study used a mass spectrometry capillary column measuring 30 m  

					× 250 µm × 0.25 µm. Peaks were detected by correlating their mass  

					spectra with those in the Wiley 10, NIST 14, and NIST 17 standard  

					spectral libraries.  

					The murine macrophage cell line RAW 264.7 was cultured to 80%  

					confluence.15,16 After cell growth reached 80%, 0.25% trypsin-EDTA  

					solution was used to wash off the culture medium, and the cells were  

					counted at 5 × 104 cell/mL. Then, 100 µL of cell solution was pipetted  

					into each well of a 96-well plate and incubated for 2 h. Then, RPMI  

					1640 medium was replaced with 200 µg/mL Lipopolysaccharide (LPS)  

					solution added to each well using RPMI 1640 100 µL as a standard.  

					After that, 100 µL of sample solution at concentrations of 31.25-1000  

					µg/mL per well was added to the 96-well plate, except for the control  

					and blank, using 100 µL of RPMI and incubated at 37 °C for 24 h. After  

					incubation, 100 µL from each well was transferred to a new 96-well  

					plate for determination of NO inhibition using 100 µL of Griess reagent  

					per well. Spectrophotometry at 570 nm was used to read the 96-well  

					plates. The inhibition of NO production (%) was calculated following  

					equation and IC50 values were determined graphically (n = 4):  

					NO inhibition (%) = (O.D.C-O.D.S) / O.D.C x 100; where O.D.C means  

					absorbance of the control RPMI with LPS - absorbance of the control  

					RPMI without LPS, and O.D.S means absorbance of sample mixed with  

					LPS - absorbance of sample without LPS.  

					Evaluation of NO inhibitory property in animal cell culture  

					Cytotoxicity of the macrophage cell line RAW 264.7 by MTT assay  

					The murine macrophage cell line RAW 264.7 was cultured in RPMI  

					1640 (Roswell Park Memorial Institute) consisting of 10% fetal bovine  

					serum (FBS) and 100 µg/mL of penicillin–streptomycin with 5%  

					CO2 (CO2 incubator) at 37 °C.15,16 After growth reached 80%  

					confluence of cell tissue culture in the plastic flask, 0.25% trypsin-  

					EDTA solution was used to wash off the culture medium, and the cells  

					were counted at 5×104 cell/mL. Then, 100 µL of cell solution was  

					pipetted into each well of a 96-well plate and incubated for 2 h. RPMI  

					1640 was replaced with 100 µL of sample solution at a concentration of  

					31.25-1000 µg/mL and added to each well and incubated for 24 h.  

					Indomethacin were used as positive controls.  

					Clinical efficacy and safety of Jin-La-Wan herbal oil formulation  

					Study design  

					An open-label randomized controlled trial was conducted at Phrasaeng  

					Hospital, Phra Saeng, Surat Thani, Thailand. The study setting was  

					home-based care. A protocol of this study was approved by the Human  

					Research Ethics Committee of Faculty of Traditional Thai medicine,  

					Prince of Songkla University (reference number: EC.67/TTM.01-014).  

					The protocol was also registered in Thai Clinical Trials Registry  

					(registration ID: TCTR20250823002).  

					Thereafter, a 100 µL MTT (3-(4,5-dimethylthiazol-2-yl)-2,5-  

					diphenyltetrazolium bromide) solution at a concentration of 0.5 mg/mL  

					was added to the 96-well plate and incubated at 37 °C for 2 h. The  

					solution was replaced with 100 µL dimethyl sulfoxide (DMSO) to  

					dissolve the formazan crystals and read at 570 nm. The stock solution  

					of each test sample was dissolved in DMSO, and the solution was added  

					to the medium RPMI-1640 (final DMSO is not more than 0.2%). Cell  

					Participants  

					The included participants were older than 18 years with at least one  

					pressure ulcer that was stage I-II as classified by the National Pressure  

					Ulcer Advisory Panel and the European Pressure Ulcer Advisory Panel  

					(NPUAP/EPUAP).17 The participants were excluded if they had severe  

					allergies to any herbal plants in this study; if they have experienced  

					other dermatological conditions such as eczema or psoriasis; if they had  
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					persistent wounds associated with diabetes; if they had severe  

					conditions that disabled them from continuing to be monitored for 8  

					weeks. Written consent was obtained from each participant before  

					inclusion. The participants were recruited by research team members  

					the study site through Thai medicine doctors, doctors, or nurses.  

					(none, light, moderate, and heavy), and tissue classification (necrotic  

					tissue, slough, granulation tissue, epithelial tissue, and closed wound).  

					Statistical analysis  

					The sample size was calculated using G*Power Software. In the  

					situation with two separate parallel groups with a 1:1 allocation, an  

					effect size of 0.84, a Type I error rate of 5%, and a Type II error rate of  

					20%, the sample size consisted of 50 participants, with 25 allocated to  

					each group.  

					All data were analyzed according to the intention-to-treat principle  

					using SPSS version 22.0 software. Continuous variables were expressed  

					as mean ± standard deviation, and a t-test was used for intergroup  

					comparison. Categorical variables were expressed as numerical values  

					and percentages, with the Chi-squared test used for intergroup  

					comparison. Comparisons between groups on changes from baseline to  

					4 and 8 weeks in continuous variables were performed using analysis  

					of covariance, using baseline values as covariates. A P-value of 0.05  

					(two-tailed) was set as the threshold for statistical significance.  

					Randomization  

					The participants were recruited by the medical staff participating in the  

					study and, after signing the informed consent form, were randomly  

					assigned to two groups (Treatment: Jin-La-Wan herbal oil group, and  

					Control: standard care group) based on the randomization grid  

					generated by the trial sponsor with the online software available on the  

					website “randomization.com”. The randomization procedure was  

					stratified based on presence of stage I and stage II lesions. The study  

					used a 1:1 randomization with four blocks allocated between the  

					Treatment and Control groups. To eliminate bias, investigators were  

					blinded to the randomization scheme and, upon contacting the Clinical  

					Trial Office of the study center, they received an indication on the  

					patient's assigned group and the enrollment number.  

					Results and Discussion  

					Chemical composition of Jin-La-Wan herbal oil formulation using GC–  

					MS  

					Procedures  

					All participants were evaluated using the Braden scale and provided  

					recommendations for care based on the Braden score interventions: 2–  

					hour repositioning, pressure-relieving support surfaces, nutritional  

					guidance, and cleanliness practices. Pressure ulcers were cleaned with  

					normal saline and treated with the designated treatments for a duration  

					of 8 weeks. Participants and their caregivers were instructed on pressure  

					ulcer management and the use of designated therapies at the study's  

					commencement and at each home visit. Blinding of participants,  

					caregivers, or research team members to the allocated treatments was  

					unfeasible due to the nature and application of the topical agents and  

					dressings. The study team performed twice home visits for 8 weeks to  

					assess wound healing and provide medical supplies and guidance on  

					pressure ulcer management. During the trial, participants and their  

					caregivers were assigned with managing the pressure ulcers.  

					Participants in the TTM practice group were provided with Jin-La-  

					Wan herbal oil for the management of pressure ulcers. The pressure  

					ulcers were cleansed with normal saline, treated with gauze soaked with  

					Jin-La-Wan herbal oil, covered with dry gauze, and secured with tape  

					(Micropore – Nexcare 3M, Transpore – Nexcare 3M). The dressing was  

					changed daily or more often if exudate leakage was apparent or if the  

					dressing became contaminated. In the standard procedure group,  

					participants received simply normal saline for pressure ulcer  

					management, which was covered with dry gauze and secured with tape.  

					The GC-MS analysis of the chemical composition of Jin-La-Wan herbal  

					oil is shown in Table 2. The chemical name was ascertained using the  

					datasets from Wiley 10, NIST 14, and the NIST 17 standard spectrum  

					library (only those with a Match Score ≥ 90% were included).  

					Monoterpenes and sesquiterpenes were the major component classes in  

					Jin-La-Wan herbal oil, representing 33.33% and 28.57%, respectively,  

					followed by aromatic hydrocarbons at 19.05%, alkanes at 14.29%, and  

					aldehydes at 4.76%. The monoterpene class is characterized by 1,8-  

					cineole, a naturally occurring compound derived from plants. This  

					molecule has several biological activities, including anti-inflammatory,  

					antioxidant, antibacterial, and analgesic properties, and is often used in  

					medicinal, nutritional, perfume, and cosmetic applications.20  

					Furthermore, 1,8-cineole has anti-inflammatory properties and is used  

					in the treatment of both acute and chronic disorders, proving effective  

					in diminishing edema caused by histamine and arachidonic acid, as well  

					as in reducing the development of granuloma.21 Additionally, α-pinene,  

					α-terpineol, and 1,8-cineole have antibacterial properties against  

					Staphylococcus aureus, Listeria monocytogenes, Bacillus cereus,  

					Salmonella enterica, and Escherichia coli, as well as notable  

					antioxidant activity against the 2,2-picryl-1-hydrazyl radical (DPPH).22  

					Cytotoxicity and anti-inflammatory activity of Jin-La-Wan herbal oil  

					formulation  

					Outcome measurements  

					The safety of Jin-La-Wan herbal oil was evaluated using the MTT test  

					in macrophages (RAW 264.7). As shown in Table 3, Jin-La-Wan herbal  

					oil exhibited no significant cytotoxicity in macrophages at  

					concentrations of 50 and 100 µg/mL, with IC50 values of 138.54 ± 2.10  

					µg/mL. In comparison with a positive control, indomethacin exhibited  

					no notable cytotoxicity in macrophages at a concentration of 50 µg/mL,  

					with IC50 values of 23.40 ± 1.13 µg/mL. The results indicated that Jin-  

					La-Wan herbal oil was safer in the RAW 264.7 macrophage cell line  

					compared to indomethacin at both concentrations.  

					The effect of Jin-La-Wan herbal oil on nitric oxide production was  

					assessed by quantifying the accumulation of nitrites in the culture  

					medium of LPS-stimulated macrophages. Jin-La-Wan herbal oil had  

					inhibitory effect on NO production at concentrations of 50 and 100  

					µg/mL, with percentage inhibitions of 12.5 ± 62.98% and 33.94 ±  

					2.52%, respectively (Table 3). In comparison with a positive control,  

					indomethacin exhibited no production inhibition, with percentage  

					inhibitions of 63.58 ± 1.87 % and 84.84 ± 0.72 %, respectively. The  

					results indicated that Jin-La-Wan herbal oil exhibited smaller inhibition  

					of NO production compared to indomethacin.  

					The primary measurements of outcome are the assessment of pressure  

					injury risk and the healing of pressure injuries, using the Braden Score18  

					and the Pressure Ulcer Scale for Healing (PUSH),19 respectively.  

					Adverse drug reactions (ADRs) were assessed as an additional outcome  

					measure throughout the clinical study. All outcome markers were  

					evaluated at baseline (week 0), week 4, and week 8. All ulcers were  

					assessed by the TTM doctor, doctor, and nurse.  

					The Braden Score was used as a tool for assessing predictive validity in  

					the assessment of pressure injury risk.18 The Braden Scale consists of  

					six distinct subscales: Sensory Perception, Activity, Mobility, Moisture,  

					Nutrition, and Friction and Shear. Five of these subscales are rated on a  

					scale of 1 to 4, indicating a progression from the most to the least severe  

					change, whilst Friction and Shear scores vary from 1 to 3. The Braden  

					Scale indicates the overall risk of pressure injuries. The overall score,  

					ranging from 6 to 23, is obtained by aggregating all six subscale values.  

					A lower overall score correlates with an increased estimated risk of  

					acquiring a pressure injury. Risk scores can be classified as low (19–  

					23), mild (15–18), moderate (13–14), high (10–12), and severe (≤9).  

					The PUSH was utilized as an instrument for evaluating the healing  

					of pressure ulcers.19 The score ranges from 0 to 17, indicating a  

					spectrum from full healing to maximum severity. The scale has three  

					domains: length multiplied by breadth (10-point scale), exudate amount  

					There's no previous evidence known about the anti-inflammatory  

					efficacy of Jin-La-Wan herbal oil. This study revealed that Jin-La-Wan  

					herbal oil inhibited nitric oxide production, consistent with the  

					pharmacological activities of medicinal plants previously documented  

					(Table 1).9-13  
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					Table 2: Analysis of the main chemical components of Jin-La-Wan herbal oil using the Gas Chromatography Spectrometry Mass (GC-  

					MS) method  

					No.  

					1

					RT  

					Compound Name  

					Formula  

					C5H12  

					% Area  

					23.78  

					17.54  

					8.14  

					0.17  

					0.02  

					0.08  

					0.03  

					0.04  

					0.57  

					0.04  

					2.04  

					0.03  

					11.32  

					0.33  

					0.11  

					0.29  

					1.7774  

					1.9924  

					2.0587  

					5.0775  

					6.7873  

					7.0262  

					7.7536  

					9.0907  

					9.5596  

					12.1699  

					12.3518  

					14.3004  

					16.0476  

					16.4774  

					16.7681  

					21.9636  

					Pentane  

					2

					2-Methylpentane  

					C6H14  

					3

					3-Methylpentane  

					C6H14  

					4

					Hexanal  

					C6H12O  

					C8H10  

					5

					Ethylbenzene  

					6

					p-Xylene  

					C8H10  

					7

					1,4-Dimethylbenzene  

					C8H10  

					8

					(1R)-2,6,6-Trimethylbicyclo[3.1.1]hept-2-ene  

					2,2-dimethyl-3-methylene-bicyclo [2.2.1]heptane  

					o-Cymene  

					C10H16  

					C10H16  

					C10H14  

					C10H18O  

					C12H20O2  

					C10H16O  

					C10H18O  

					C10H18O  

					C15H24  

					9

					10  

					11  

					12  

					13  

					14  

					15  

					16  

					1,8-cineole (eucalyptol)  

					4-Terpinenyl acetate  

					Bicyclo[2.2.1]heptan-2-one, 1,7,7-trimethyl-  

					Isoborneol  

					Bicyclo[2.2.1]heptan-2-ol, 1,7,7-trimethyl-, endo-  

					Cyclohexene, 4-ethenyl-4-methyl-3-(1-methylethenyl)-1-(1-  

					methylethyl)-, (3R-trans)-  

					17  

					18  

					19  

					23.4951  

					24.1156  

					24.2546  

					2,4-diisopropenyl-1-methyl-1-vinylcyclohexane  

					Bicyclo[3.1.1]hept-2-ene, 2,6-dimethyl-6-(4-methyl-3-pentenyl)-  

					Tricyclo[2.2.1.0(2,6)]heptane, 1,7-dimethyl-7-(4-methyl-3-pentenyl)-,  

					(-)-  

					C15H24  

					C15H24  

					C15H24  

					0.18  

					0.04  

					0.77  

					20  

					21  

					25.8986  

					26.6475  

					Benzene, 1-(1,5-dimethyl-4-hexenyl)-4-methyl-  

					(R)-1-Methyl-4-(6-methylhept-5-en-2-yl)cyclohexa-1,4-diene  

					C15H22  

					C15H24  

					0.53  

					0.32  

					Table 3: Percentage inhibition of Jin-La-Wan herbal oil and Indomethacin on cell viability and nitric oxide production at concentrations  

					of 50 and 100 µg/mL  

					Agent  

					Activity  

					% Inhibition at concentrations )µg/mL)  

					IC50 )µg/mL)  

					138.54 ± 2.10  

					23.40 ± 1.13  

					50  

					100  

					Jin-La-Wan herbal oil  

					Indomethacin  

					Cell viability  

					NO production  

					Cell viability  

					NO production  

					106.02 ± 4.08  

					12.5 ± 62.98  

					82.39 ± 1.34  

					63.58 ± 1.87  

					106.23 ± 3.43  

					33.94 ± 2.52  

					64.59 ± 1.14  

					84.84 ± 0.72  

					Each value represented the mean ± S.E.M of four determinations.  

					* Cytotoxic effect was observed (% cell viability less than 80%).  

					demonstrated no significant variations between the two groups, as  

					illustrated in Table 4 and Table 5, respectively.  

					The therapeutic efficacy of Jin-La-Wan herbal oil for pressure  

					ulcers was assessed by the Braden Score18 and the PUSH score,19  

					respectively. The improvement in pressure injury risk assessment using  

					the Braden score after treatment with Jin-La-Wan herbal oil, compared  

					to standard approaches, was shown in Table 6. In the comparison within  

					groups, the mean Braden scores increased after 4 and 8 weeks, rising  

					from 11.88 ± 2.71 at baseline to 12.04 ± 2.59 and 12.12 ± 2.67 in Jin-  

					La-Wan herbal oil group, and from 13.56 ± 3.97 at baseline to 13.72 ±  

					3.76 and 13.92 ± 3.87 in the control group. In addition, comparison  

					between groups indicated no statistically significant difference in the  

					Braden score increase at 4 and 8 weeks. Interestingly, the use of Jin-La-  

					Wan herbal oil significantly enhanced the scores for moisture, activity,  

					and friction and shear in comparison to the control group (p < 0.05).  

					The enhancement in the evaluation of pressure injury healing,  

					using the PUSH score after therapy with Jin-La-Wan herbal oil,  

					Furthermore, the advantages of Jin-La-Wan herbal oil are safer than the  

					conventional medicine indomethacin at higher doses, suggesting its  

					potential for future development in herbal health care products.  

					Clinical efficacy and safety of Jin-La-Wan herbal oil formulation  

					A total of 50 participants were enrolled from the Traditional Thai  

					Medical Clinic in Phrasaeng Hospital, Thailand and were subjected to  

					randomization, with 25 participants allocated to each group. At the end  

					of the experiment, data from 50 participants were analyzed. The  

					CONSORT flow diagram from assessed subjects to analyzed  

					participants is shown in Figure 1. All participants completed the  

					research without significant adverse effects. The baseline  

					characteristics of the participants and wound characteristics  
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					compared to standard methods, is demonstrated in Table 7. In the  

					comparison within groups, the mean PUSH scores shown a significant  

					reduction after 4 and 8 weeks, decreasing from 9.08 ± 3.11 at baseline  

					to 7.44 ± 3.64 and 5.96 ± 3.58 in the Jin-La-Wan herbal oil group, and  

					from 9.72 ± 2.52 at baseline to 8.60 ± 2.50 and 6.92 ± 2.53 in the control  

					group (p < 0.05). Notably, the use of Jin-La-Wan herbal oil or  

					conventional procedures markedly improved the scores across all  

					parameters, including surface area, exudates, and wound bed (p < 0.05).  

					However, the comparison across groups revealed no statistically  

					significant difference in the improvement of the PUSH score at 4 and 8  

					weeks.  

					Table 4: Baseline character of the intention-to-treat population  

					Characteristics  

					Intervention group (n=25)  

					61.76 ± 10.83  

					Control group (n=25)  

					61.48 ± 9.74  

					P-value  

					0.924  

					Age  

					Gender  

					Female  

					11 (44%)  

					14 (56%)  

					16 (64%)  

					9 (36%)  

					0.156  

					Male  

					Diagnosis  

					Sepsis  

					1 (4%)  

					1 (4%)  

					1 (4%)  

					4 (16%)  

					1 (4%)  

					1

					0.349  

					1

					Cellulitis  

					Urinary tract infection  

					1 (4%)  

					Weakness  

					6 (24%)  

					5 (20%)  

					1 (4%)  

					4 (16%)  

					4 (16%)  

					2 (8%)  

					0.480  

					1

					Infected wound  

					TB meningitis  

					1

					Others  

					10 (40%)  

					9 (36%)  

					0.771  

					Number of pressure ulcer  

					1 ulcer  

					4 (16%)  

					6 (24%)  

					7 (28%)  

					8 (32%)  

					5 (20%)  

					8 (32%)  

					7 (28%)  

					5 (20%)  

					1

					2 ulcers  

					0.529  

					1

					3 ulcers  

					4-8 ulcers  

					0.333  

					Data are n (%) and mean ± standard deviation.  

					Figure 1: The diagram delineates the progression of participants through the enrollment, allocation, follow-up, and analysis stages of  

					the RCT trial.  
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					Table 5: Baseline character of the intention-to-treat ulcers  

					Characteristics  

					Intervention group (n=25)  

					11.88 ± 2.71  

					Control group (n=25)  

					13.56 ± 3.97  

					P-value  

					0.199  

					Total Braden score  

					Total PUSH score  

					9.08 ± 3.11  

					9.72 ± 2.52  

					0.428  

					PU classification  

					Stage 1  

					14 (56%)  

					11 (44%)  

					13 )52%(  

					12 )48%(  

					0.777  

					0.777  

					Stage 2  

					Body region  

					Sacrum  

					9 (36%)  

					5 (20%)  

					3 (12%)  

					2 (8%)  

					10 (40%)  

					6 (24%)  

					2 (8%)  

					0.771  

					Coccyx  

					0.732  

					Knee  

					1

					1

					1

					1

					1

					Elbow  

					1 )4%(  

					Shoulder  

					2 (8%)  

					2 (8%)  

					Chin  

					1 (4%)  

					1 (4%)  

					Foot  

					3 (12%)  

					3 (12%)  

					Data are n (%) and mean ± standard deviation.  

					Table 6: Enhancement of pressure injury risk assessment using the Braden score after treatment with Jin-La-Wan herbal oil in  

					comparison to conventional methods  

					Characteristics  

					Sensory perception  

					Week 0  

					Intervention group (n=25)  

					Control group (n=25)  

					P-value  

					2.88 ± 0.97  

					2.92 ± 0.95  

					3.00 ± 0.91  

					2.80 ± 0.91  

					2.64 ± 0.99  

					2.68 ± 0.94  

					0.753  

					0.215  

					0.161  

					Week 4  

					Week 8  

					Moisture  

					Week 0  

					2.92 ± 0.57  

					2.96 ± 0.73  

					3.48 ± 0.65  

					3.04 ± 0.73  

					3.08 ± 0.70  

					3.00 ± 0.76  

					0.601  

					0.585  

					Week 4  

					Week 8  

					0.043**  

					Activity  

					Week 0  

					1.20 ± 0.41  

					1.52 ± 0.50  

					2.16 ± 0.68  

					1.84 ± 1.14  

					1.96 ± 1.14  

					2.08 ± 1.11  

					0.015**  

					0.021**  

					0.005**  

					Week 4  

					Week 8  

					Mobility  

					Week 0  

					1.68 ± 0.63  

					1.80 ± 0.57  

					2.44 ± 0.65  

					2.00 ± 0.82  

					1.96 ± 0.73  

					2.04 ± 0.79  

					0.173  

					0.180  

					0.096  

					Week 4  

					Week 8  

					Nutrition  

					Week 0  

					1.84 ± 0.90  

					2.28 ± 0.90  

					2.00 ± 0.91  

					1.88 ± 0.93  

					2.08 ± 0.95  

					2.16 ± 1.03  

					0.893  

					0.338  

					0.060  

					Week 4  

					Week 8  

					Friction and shear  

					Week 0  

					1.36 ± 0.49  

					1.44 ± 0.50  

					1.52 ± 0.71  

					2.00 ± 0.91  

					2.00 ± 0.87  

					1.96 ± 0.84  

					0.011**  

					0.012**  

					0.011**  

					Week 4  

					Week 8  

					Total score  

					Week 0  

					11.88 ± 2.71  

					13.56 ± 3.97  

					0.199  
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					Week 4  

					Week 8  

					12.04 ± 2.59  

					12.12 ± 2.67  

					13.72 ± 3.76  

					13.92 ± 3.87  

					0.131  

					0.104  

					Data are expressed as mean ± standard deviation. ** Significant differences, p < 0.05 Independent T-Student between groups; * Significantly different  

					from Baseline at p < 0.05.  

					Table 7: Improvement in the healing of pressure injuries with the Pressure Ulcer Scale for Healing (PUSH) score after treatment with  

					Jin-La-Wan herbal oil compared to conventional methods.  

					Characteristics  

					Surface area (cm2(  

					Week 0a  

					Intervention group (n=25)  

					Control group (n=25)  

					P-value  

					5.96 ± 2.23  

					5.20 ± 2.33*  

					4.64 ± 2.27*  

					6.36 ± 2.33  

					5.96 ± 2.03*  

					5.40 ± 2.00*  

					0.588  

					0.238  

					0.183  

					Week 4a  

					Week 8a  

					Exudates  

					Week 0a  

					1.56 ± 0.65  

					1.12 ± 0.83*  

					0.64 ± 0.76*  

					1.64 ± 0.70  

					1.40 ± 0.71*  

					0.84 ± 0.75*  

					0.664  

					0.236  

					0.319  

					Week 4a  

					Week 8a  

					Wound bed  

					Week 0a  

					1.56 ± 0.71  

					1.12 ± 0.83*  

					0.68 ± 0.80*  

					1.72 ± 0.61  

					1.24 ± 0.52*  

					0.68 ± 0.48*  

					0.540  

					0.529  

					0.598  

					Week 4a  

					Week 8a  

					Total score  

					Week 0b  

					9.08 ± 3.11  

					7.44 ± 3.64*  

					5.96 ± 3.58*  

					9.72 ± 2.52  

					8.60 ± 2.50*  

					6.92 ± 2.53*  

					0.428  

					0.195  

					0.125  

					Week 4b  

					Week 8a  

					Data are expressed as mean ± standard deviation. ** Significant differences, p < 0.05 Independent T-Student between groups; * Significantly different  

					from Baseline at p < 0.05  

					This research was the first to demonstrate the therapeutic  

					effectiveness and safety of Jin-La-Wan herbal oil for pressure ulcers.  

					After the treatment, the Braden score shown an improvement, whereas  

					the PUSH score demonstrated a significant decrease in comparison to  

					the baseline value. The findings supported regular application of TTM  

					at Phrasaeng Hospital, particularly the application of Jin-La-Wan herbal  

					oil as an alternate therapy for pressure ulcers.  

					Moreover, the present study is the first randomized controlled trial  

					demonstrating the effectiveness of Jin-La-Wan herbal oil in treating  

					mild and moderate pressure ulcers, namely stage I and stage II. This  

					study was limited by the unblinding of participants, caregivers, or  

					research team members because of the nature and application of the  

					has anti-inflammatory, analgesic, antibacterial, and antioxidant  

					properties.13 This research could strengthen the scientific basis of TTM  

					treatment and integrate traditional medicinal knowledge within  

					contemporary frameworks.  

					Conclusion  

					The findings supported the consistent use of TTM at Phrasaeng hospital,  

					particularly the use of Jin-La-Wan herbal oil as an alternative treatment  

					for pressure ulcers. This research is the first randomized controlled trial  

					proving the efficacy of Jin-La-Wan herbal oil in the treatment of mild  

					to moderate pressure ulcers, especially stage I and stage II.  

					treatments. The unblinded experiment could present  

					a

					risk of  

					Conflict of interest  

					performance bias, particularly in trials involving subjective results.23 To  

					eliminate bias, the outcomes in this research were established as  

					objective evaluations using the Braden and PUSH assessments.  

					The therapeutic efficacy of Jin-La-Wan herbal oil in treating  

					pressure ulcers has been elucidated by the pharmacological properties  

					of each constituent medicinal plant. The active compound of A.  

					ebracteatus has been identified as verbascoside, which has anti-  

					inflammatory and wound healing properties.9 The active compounds of  

					C. aromatica include curdione, germacrone, curcumin, zederone,  

					dehydrocurdione, curcumenol, β-sitosterol, and zedoarondiol, which  

					have antibacterial, anti-inflammatory, and wound-healing properties.10  

					The active compound of C. longa is curcumin, which has anti-  

					inflammatory, wound-healing, antioxidant, and antibacterial  

					properties.11 The active compound s of C. nucifera include lauric acid,  

					capric acid, caproic acid, myristic acid, palmitate, and vitamin E, which  

					exhibit anti-inflammatory, wound healing, analgesic, and antioxidant  

					properties.12 The active compound of M. speciosa is mitragynine, which  
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