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Abstract

	 Introduction and Objective:  Benjakul (BJK), a traditional Thai remedy, shows potential in treating knee 
osteoarthritis particularly in the elderly due to its anti-inflammatory, analgesic, and circulation-boosting properties. 
In Thai traditional medicine, disease is caused by imbalances among the four Innate Body Elements (IBE): earth, 
water, wind, and fire, which influence both presentation of diseases and treatment response. However, limited 
research has explored the association between IBE types and treatment outcomes in osteoarthritis. This study aims 
to compare the efficacy of BJK in relieving knee pain among osteoarthritis patients, grouped according to their 
dominant IBE type.
	 Methods:  A multicenter clinical trial was conducted at four Thai hospitals, 170 participants aged 50–80 
years diagnosed with knee osteoarthritis (Kellgren and Lawrence grade 1–3) by orthopedists, with pain score ≥ 3 
and BMI ≤ 32 kg/m2. Participants received 100 mg BJK extract capsules three times daily after meals for 28 days, 
along with omeprazole for gastric protection. The extract was prepared according to the Thai Herbal Pharmacopoeia 
and contained equal parts Piper retrofractum, Piper sarmentosum, Piper interruptum, Plumbago indica, and Zingiber 
officinale, extracted with 95% ethanol and encapsulated under quality control. The 500 mg capsules each contain 
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100 mg of the BJK extract. The results were assessed using the Visual Analogue Scale (VAS), the 40 m Fast-Paced 
Walk Test (40 mFPWT), the Timed Up and Go Test (TUG), the Knee Injury and Osteoarthritis Outcome Score 
(KOOS) and the assessment of global improvement in efficacy. Liver and kidney function tests were also performed 
for safety testing. Participants were categorized into four IBE types based on their date of birth, according to the 
principles of the birth elemental in Prathom-Jinda scripture. Descriptive statistics summarized the characteristics of 
the sample, while chi-square tests analyzed categorical data. One-way analysis of variance (ANOVA) for normally 
distributed data was used for between-group comparisons, and paired-samples t-tests were used for within-group 
comparisons. Statistical significance was defined as p < 0.05.
	 Results:  Of the 151 participants who completed the study, 23.8% were assigned to the fire IBE, 33.8% 
to the wind IBE, and 21.2% each to the water IBE and earth IBE. After taking BJK extract capsules for 28 
days together with omeprazole, all groups showed a significant reduction in VAS pain scores (p < 0.001). 
The 40m Fast-Paced Walk Test showed a slight improvement, with significance only in the earth group 
(p < 0.001). TUG times improved significantly in the fire, wind and earth groups (p < 0.001) and moderately in the 
water group (p < 0.05). KOOS scores improved in several dimensions: The fire, wind and water groups improved in 
all domains (p < 0.05), while the earth group improved in daily activities, sports/recreation, and quality of life (p < 
0.05). The overall efficacy was 87.5% in the fire, wind and water group and 75% in the earth group, with the wind 
group showing the highest efficacy. The earth element group showed a lower response to treatment, possibly due 
to a higher BMI, which is consistent with the traditional theory that earth element individuals tend to have a larger 
physique and higher weight factors that contribute to osteoarthritis. At the end of the study, 43% of participants 
rated their condition as moderately better, with the water group having the highest mean score (2.69/4), followed 
by the wind group (2.31/4). No adverse changes in liver or kidney function were observed.
	 Discussion:  The highest number of participants were classified as wind element, followed by fire element. 
This is consistent with Thai traditional medicine’s view that knee osteoarthritis (Lom-Chap-Pong-Haeng-Khou) 
is caused by an imbalance of wind (Lom). The warming properties of BJK help to dispel wind, stimulate fire, im-
prove circulation and restore element balance, resulting in reduced pain, inflammation and improved joint function. 
The biological mechanism, supported by previous studies, involves the activation of heat-sensitive receptors that 
desensitise pain pathways while modulating inflammatory responses – particularly effective in people suffering 
from wind elements. Post-treatment results showed significant improvements in pain, mobility and balance (as 
indicated by the TUG test and KOOS scores) attributable to BJK’s anti-inflammatory agents, including piperine, 
6-gingerol, 6-shogaol and plumbagin. The warming properties of the BJK extract effectively relieved blockage of 
wind movement in knee osteoarthritis, resulting in pain relief and improved joint function. BJK was well tolerated 
and had no adverse effects on liver or kidney function.
 	 Conclusions and Recommendation:  BJK extract (100 mg, three times daily with omeprazole) is effective 
in relieving the pain of knee osteoarthritis and is safe to use. Although the differences between the IBE groups were 
minimal, the wind and water groups showed slightly better results than the earth group. The improved efficacy of 
treatment outcomes may be important information for considering the use of hot herbal medicine formulas for pain 
relief based on the theory of wind element disease in traditional Thai medicine. Controlling weight and incorpo-
rating knee exercises, which are part of the treatment for knee osteoarthritis, may improve treatment efficacy and 
adherence. Further studies with larger samples and standard drug comparisons are recommended.

 	 Key words:	 Benjakul, knee osteoarthritis treatment, Innate Body Elements (IBE), Thai herbal medicine, 
analgesic herbal recipe
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บทคัดย่อ

	 บทน�ำและวตัถุประสงค์:  เบญจกลูเป็นต�ำรบัยาสมุนไพรไทยท่ีมีผลการศึกษาแสดงให้เหน็ถงึประสทิธิศักย์ท่ีดี

ในการรกัษาโรคข้อเข่าเสือ่ม ซึง่เป็นปัญหาทีพ่บบ่อย โดยเฉพาะในผูสู้งอาย ุเนือ่งจากเบญจกลูได้รบัการศึกษาว่ามีฤทธ์ิ

ต้านการอักเสบ แกป้วด และกระตุ้นระบบหมนุเวยีนภายในร่างกายได้เป็นอยา่งด ีการแพทยแ์ผนไทยมแีนวคดิวา่โรค

ภัยไข้เจ็บมักเกี่ยวข้องกับความไม่สมดุลของธาตุเจ้าเรือนทั้งสี่ ได้แก่ ธาตุดิน ธาตุน�้ำ ธาตุลม และธาตุไฟ ซึ่งมีอิทธิพล

อย่างมากต่อการแสดงออกของโรคและการตอบสนองต่อการรกัษา อย่างไรกต็ามปัจจบุนัยงัขาดข้อมลูการศึกษาเกีย่ว

กับความสัมพันธ์ของธาตุเจ้าเรือนกับผลลัพธ์การรักษาโรคข้อเข่าเสื่อมของเบญจกูล การศึกษานี้มีวัตถุประสงค์เพื่อ

เปรียบเทียบประสิทธิศักย์ของสารสกัดต�ำรับยาเบญจกูลในการบรรเทาอาการปวดในผู้ป่วยโรคข้อเข่าเสื่อมที่มีธาตุ 

เจ้าเรือนต่างกัน

 	 วิธีการศึกษา:  การศึกษาน้ีเป็นการวิจัยทางคลินิกแบบพหุสถาบัน ด�ำเนินการในโรงพยาบาล 4 แห่งใน

ประเทศไทย ผูเ้ข้าร่วมวจิยัเข้าร่วมการศกึษาจ�ำนวน 170 คน มอีาย ุ50–80 ปี ได้รบัการวนิจิฉยั โดยแพทย์ออร์โธปิดกิส์ 

ว่าเป็นโรคข้อเข่าเสื่อมระดับ 1–3 ตามเกณฑ์ของโรคข้อเข่าเสื่อม (Kellgren and Lawrence) มีคะแนนความเจ็บปวด 

≥ 3 และค่าดัชนีมวลกาย ≤ 32 kg/m2 ผู้เข้าร่วมวิจัยได้รับแคปซูลสารสกัดเบญจกูลขนาด 100 mg วันละ 3 ครั้ง หลัง

อาหาร เป็นระยะเวลา 28 วัน ร่วมกับยา omeprazole เพื่อป้องกันผลกระทบต่อระบบทางเดินอาหาร สารสกัดเบญจ

กูลเตรียมโดยอ้างอิงตามบัญชียาหลักแห่งชาติด้านสมุนไพร ประกอบด้วย ดีปลี ช้าพลู สะค้าน เจตมูลเพลิงแดง และ

ขงิในสัดส่วนท่ีเท่ากนั สกดัด้วยเอทานอล 95% และผ่านการควบคุมคุณภาพของยาแคปซลูตามเกณฑ์มาตรฐานในรปู

แคปซูลขนาด 500 mg มีสารสกัดเบญจกูล 100 mg/capsule ประเมินผลของสารสกัดโดยใช้ Visual Analogue Scale 

(VAS), the 40 m Fast-Paced Walk Test (40 mFPWT), the Timed Up and Go Test (TUG), แบบประเมิน the Knee 

Injury and Osteoarthritis Outcome Score (KOOS) และมีการประเมินผลภาพรวม รวมถึงการติดตามความปลอดภัย

จากค่าการท�ำงานของตับ และไต ในการวเิคราะห์ผลการศึกษา ผูเ้ข้าร่วมวจิยัถกูแบ่งเป็น 4 กลุม่ธาตุเจ้าเรอืนตามวนัเกดิ  

ตามหลกัการธาตุก�ำเนิดของคัมภร์ีประถมจินดา  ใช้สถติิเชงิพรรณนาในการวเิคราะห์ข้อมูลพืน้ฐานของผูเ้ข้าร่วมวจิยั 
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ใช้การทดสอบไคสแควร์วเิคราะห์ข้อมูลนามบญัญติั การเปรยีบเทียบระหว่างกลุม่ใช้ one-way ANOVA ส�ำหรบัข้อมลู

ที่มีการแจกแจงปกติ และการเปรียบเทียบภายในกลุ่มใช้สถิติ paired samples t-tests ค่านัยส�ำคัญทางสถิติก�ำหนดที่ 

p < 0.05

	 ผลการศกึษา:  จากผูเ้ข้าร่วมวจิยั 151 คนท่ีเข้าร่วมจนเสรจ็สิน้การศึกษา พบว่า 23.8% อยูใ่นกลุม่ธาตุไฟ, 33.8% 

ในกลุม่ธาตุลม, และ 21.2% ในกลุม่ธาตุน�ำ้และธาตุดินตามล�ำดับ หลงัจากได้รบัแคปซูลสารสกดัเบญจกลู 28 วนั ร่วม

กบัยา omeprazole พบว่าคะแนน VAS ลดลงอย่างมีนยัส�ำคญัในทุกกลุม่ (p < 0.001) ผลทดสอบ 40mFPWT พบมีค่าดี

ขึน้เลก็น้อย และมีเพยีงธาตุดินพบการเปลีย่นแปลงอย่างมีนยัส�ำคัญ (p < 0.001) เวลาในการทดสอบ TUG ลดลงอย่าง

มีนยัส�ำคญัในกลุม่ธาตุไฟ ธาตุลม และธาตุดิน (p < 0.001) และกลุม่ธาตุน�ำ้ (p < 0.05) คะแนน KOOS แสดงผลท่ีดีขึน้

ในหลายมิติ โดยกลุ่มธาตุไฟ ธาตุลม และธาตุน�้ำ พบมีการเปลี่ยนแปลงที่ดีขึ้นในทุกพารามิเตอร์ (p < 0.05) ในขณะที่

กลุ่มธาตุดินแสดงผลที่ดีขึ้นอย่างมีนัยส�ำคัญเฉพาะในกิจกรรมชีวิตประจ�ำวัน กีฬา/นันทนาการ และคุณภาพชีวิต (p 

< 0.05) ประสิทธิศักย์โดยรวมเม่ือพิจารณาจากทุกพารามิเตอร์ที่พบว่าดีข้ึนอย่างมีนัยส�ำคัญ คือ 87.5% ในกลุ่มธาตุ

ไฟ ธาตุลม และธาตุน�้ำ และ 75% ในกลุ่มธาตุดิน โดยธาตุลมแสดงประสิทธิศักย์ในการรักษาสูงที่สุด ในขณะที่กลุ่ม

ธาตุดินแสดงการตอบสนองต่อการรกัษาน้อยกว่าธาตุอืน่ อาจเนือ่งมาจากมดัีชนมีวลกายสูงกว่ากลุม่อืน่ ซึง่สอดคล้อง

กบัทฤษฎแีพทย์แผนไทยท่ีระบวุ่าผูมี้ธาตุเจ้าเรอืนดินมักมีร่างกายสงูใหญ่ กระดูกใหญ่ และน�ำ้หนักมาก ซ่ึงเป็นปัจจยั

หน่ึงของโรคข้อเข่าเส่ือม   เมือ่สิน้สุดการศึกษา ประเมนิว่าการรกัษาดีขึน้ปานกลาง 43.0%   โดยกลุม่ธาตุน�ำ้มีคะแนน

เฉลีย่สูงสดุ (2.69/4) ตามด้วยกลุม่ธาตุลม (2.31/4) รวมท้ังการใช้เบญจกลูไม่พบผลข้างเคียงต่อการท�ำงานของตับหรอื

ไตในทุกกลุ่มธาตุเจ้าเรือน

 	 อภปิรายผล:  ผูเ้ข้าร่วมวจิยัอยูใ่นกลุม่ธาตุลมมากทีส่ดุ ตามด้วยธาตุไฟ ซึง่สอดคล้องกบัมุมมองการแพทย์แผน

ไทยที่เชื่อมโยงโรคข้อเข่าเส่ือม (ลมจับโปงแห้งเข่า) กับความไม่สมดุลของธาตุลม ฤทธ์ิร้อนของเบญจกุลช่วยขับลม 

กระตุ้นธาตุไฟ ปรบัปรงุการไหลเวยีนโลหติ และฟ้ืนฟสูมดุลของธาตุ ส่งผลให้ลดอาการปวด การอกัเสบ และปรบัปรงุ

การท�ำงานของข้อ กลไกดังกล่าวได้รับการยืนยันจากงานวิจัยที่ผ่านมา โดยเกี่ยวข้องกับกลไกกระตุ้นตัวรับความร้อน

ซ่ึงช่วยลดความไวของเส้นทางความเจบ็ปวด พร้อมกบัตอบสนองต่อการอกัเสบ ซ่ึงแสดงประสทิธิศักย์ทีดี่โดยเฉพาะ

ในผู้ที่อยู่ในกลุ่มธาตุลม ผลการศึกษาแสดงถึงประสิทธิศักย์ในการรักษาโรค ท�ำให้อาการปวดลดลงอย่างมีนัยส�ำคัญ 

รวมถึงช่วยเพิ่มความสามารถในการเคลื่อนไหว และลดการอักเสบ ท�ำให้ข้อเข่ามีความมั่นคงขึ้นจากผลการทดสอบ 

TUG ซึ่งเป็นการทดสอบการทรงตัวและความเสี่ยงต่อการล้ม และคะแนน KOOS ซึ่งเกิดจากสารต้านการอักเสบใน

เบญจกูล ได้แก่ piperine, 6-gingerol, 6-shogaol และ plumbagin ฤทธิ์ร้อนของสารสกัดเบญจกูลช่วยเพิ่มการเคลื่อน

ของธาตุลมในโรคข้อเข่าเสื่อม ช่วยลดความเจ็บปวดและเพิ่มการท�ำงานของข้อเข่า  จากการศึกษาครั้งนี้แคปซูลสาร

สกัดเบญจกูลมีผลต่อการรักษาได้ดี มีความปลอดภัย ไม่มีผลข้างเคียงต่อการท�ำงานของตับหรือไต

	 ข้อสรปุและข้อเสนอแนะ:  แคปซูลสารสกดัเบญจกลู (100 mg วนัละ 3 ครัง้ หลงัอาหาร ร่วมกบัยา omeprazole) 

สามารถลดอาการปวด และมีความปลอดภัยในการใช้เป็นทางเลือกในการรักษาโรคข้อเข่าเสื่อม  แม้จะไม่พบความ

แตกต่างอย่างมากระหว่างกลุ่มธาตุเจ้าเรือนท้ัง 4 กลุ่ม  แต่กลุ่มธาตุลมและธาตุน�้ำก็แสดงแนวโน้มท่ีดีกว่ากลุ่มธาตุ

ดิน ประสทิธิศักย์ท่ีดีข้ึนของผลการรกัษาอาจเป็นข้อมูลประกอบในการพจิารณาใช้ต�ำรบัยาสมุนไพรฤทธ์ิร้อนในการ

ลดอาการปวดที่มีทฤษฎีของการเกิดโรคจากธาตุลมทางการแพทย์แผนไทยได้ การควบคุมน�้ำหนักและการท�ำท่ากาย

บรหิารซึง่เป็นส่วนหนึง่ของการรกัษาโรคข้อเข่าเสือ่ม อาจช่วยเพิม่ประสิทธิศักย์ในการรกัษาได้ ท้ังนีค้วรมีการศึกษา

เพิ่มเติมในกลุ่มตัวอย่างที่ใหญ่ขึ้น และมีการเปรียบเทียบกับกลุ่มควบคุมที่เป็นยามาตรฐาน

 	 ค�ำส�ำคัญ:  เบญจกูล, การรักษาโรคเข่าเสื่อม, ธาตุเจ้าเรือน, ยาสมุนไพรไทย, ต�ำรับยาแก้ปวด
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Introduction

	 Osteoarthritis is common among older 

adults, affecting around 2.2 million people, or 

one in every four individuals. The knee joint is 

particularly vulnerable to injuries, infections, 

and degenerative changes, making knee os-

teoarthritis a significant health issue[1]. This 

condition is especially concerning in aging 

societies, such as Thailand, which is transi-

tioning into a super-aging society[2-4]. Treat-

ment strategies for osteoarthritis usually start 

with non-pharmacological approaches such 

as exercise, rest and weight control to relieve 

symptoms and improve joint function. If life-

style changes are not sufficient, pharmacologic 

interventions may be considered[5]. Integrating 

herbal medicine into patient care is an attrac-

tive option if it is shown to be effective and 

safe for the individual.

	 Benjakul (BJK), a traditional Thai remedy, 

has been included in Thailand’s National List 

of Essential Medicines (NLEM). It consists 

of five herbs: Piper retrofractum Vahl (Dee-

Plee), Piper sarmentosum Roxb. (Chaa-Ploo), 

Piper interruptum Opiz (Sa-Kaan), Plumbago 

indica L. (Jayt-Ta-Moon-Plerng-Daeng), and 

Zingiber officinale Roscoe. (Khing)[6]. Each herb 

represents certain elemental properties. More 

specifically, each herb represents an element: 

earth, water, wind, fire and ether, in that order. 

BJK has hot properties, which are described 

in traditional Thai medicine as the ability to 

rebalance the elements of the body[7]. In addi-

tion, it has been used as an adaptogenic agent 

to treat cancer patients of individuals with cell 

lung cancer[8]. Studies have also confirmed 

the effectiveness of BJK in relieving pain and 

treating inflammation, highlighting its poten-

tial therapeutic benefits. BJK extract has been 

shown to possess robust anti-inflammatory 

properties, inhibiting the production of pro-

inflammatory cytokines such as TNF-α, IL-1b, 

and IL-6, and suppressing PGE2 production 

in in vivo. In addition, BJK exhibit high anti-

inflammatory activity without causing toxicity 

to skin cells[9-11]. In patients with osteoarthritis, 

oral administration of BJK extract at a daily 

dosage of 300 mg showed clinical efficacy 

comparable to diclofenac. In particular, the 

extract relieved pain, improved walking ability 

and overall alleviated the same symptoms as 

diclofenac, without significant adverse effects 

on kidney and liver function[12-13].

	 Overall, these results indicate that BJK 

has considerable potential as a therapeutic 

herbal medicine for managing pain and 

inflammation in knee osteoarthritis[13]. Thai 

traditional medicine focuses on balancing the 
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four elements: earth, water, wind, and fire, to 

maintain optimal health. Imbalances in one 

element affect the others, leading to abnor-

mal symptoms or disease. Restoring balance 

among the elements and returning them to 

their normal function facilitates disease treat-

ment. Furthermore, everyone is born with 

a unique set of Innate Body Elements (IBE), 

known as Dhatu-Chao-Ruean in Thai. The 

IBE can be identified through a retroactive 

calculation based on the lunar day-month, 

and year of birth[14]. The IBE influences unique 

personalities, physical traits, and mental states 

based on elemental factors. This categorization 

provides a framework for promoting optimal 

health and addressing health issues caused by 

elemental imbalances. However, determining 

the IBE can be limiting for premature births, 

late births, or cesarean deliveries where the 

natural birth date is altered, so the calculation 

may not be feasible.

	 There are only a few studies on Thai 

traditional medicine, and limited research 

on specific IBE groups. This study aimed to 

compare BJK’s efficacy in treating osteoar-

thritis across different IBEs, contributing to a 

deeper understanding of traditional medicine 

practices and personalized healthcare.

Methodology

1. Material

	 1.1 Patients

	 A total of 170 participants aged between 

50 and 80 years were included in the study. 

Eligible individuals experienced knee pain 

lasting less than 30 minutes in the morning 

or exhibited crepitating sounds during move-

ment. Participants were evaluated based 

on x-ray findings according to Kellgren and 

Lawrence’s classification criteria (KL grade), 

ranging from grades 1 to 3. Additionally, par-

ticipants reported a knee pain score of 3 or 

higher on the Visual Analogue Scale (VAS), 

had a BMI of no more than 32 kg/m2, and had 

no significant underlying medical conditions, 

such as uncontrolled diabetes, cardiovascular 

disease, or kidney dysfunction. Finally, it can 

provide information for classifying IBE.

 	 1.2 Preparation of Benjakul capsules

	 The study evaluated the efficacy of BJK 

extract capsule in four IBE groups. BJK com-

prises equal ratios of the fruit of P. retrofrac-

tum, the root of P. sarmentosum, the stem of 

P. interruptum, the root of P. indica, and the 

rhizome of Z. officinale and extracted with 95% 

ethanol. The extract was prepared as 500 mg 
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capsules, with each capsule containing 100 

mg of BJK extract, under strict quality control 

and in accordance with the standards of the 

Thai Herbal Preparation Pharmacopeia[15].

2. Method The study

 	 2.1  Study Design

	 This study is multicenter clinical research 

conducted in four specific hospitals: Tham-

masat University Hospital in Pathumthani 

province, Dansai Crown Prince Hospital in 

Loei province, Thapkhlo Hospital in Phichit 

province and Phonthong Hospital in Roi-et 

province. The study will be conducted be-

tween May 2020 and June 2022. The ethics 

approval was obtained from the human eth-

ics committee of Thammasat University (No. 

MTU-EC-TM-4-057/62), and the study was 

registered with the Thai Clinical Trials Regis-

try (TCTR 20200827001).

 	 2.2  Clinical trial and assessments

	 All participants who expressed interest 

in the project through advertising and met the 

eligibility criteria received the same treatment. 

They were instructed to take one capsule of 

BJK extract three times daily after meals, along 

with one omeprazole capsule each morning to 

protect against gastrointestinal side effects, 

for 28 days. Data collection included a general 

information questionnaire, physical function 

assessment using the Visual Analog Scale 

(VAS) for pain, the 40 m Fast-Paced Walk 

Test (40 mFPWT), the Time Up and Go Test 

(TUG), and the Knee injury and Osteoarthritis 

Outcome Score (KOOS; 5 dimensions)[16]. The 

outcome measures were selected for their ef-

fectiveness in assessing pain, mobility, and 

knee function in osteoarthritis patients. All 

assessments were conducted by blinded as-

sessors to ensure reliability and eliminate bias. 

Overall, a global assessment was conducted to 

provide participants with information about 

their general perception of improvement in 

their knee osteoarthritis with a score of 4 in-

dicating excellent and 0 indicating no change. 

Blood tests were conducted before and after 

participation to monitor liver and kidney func-

tion.

 	 2.3  Statistical analysis

	 For data analysis, participants were 

categorized into four element groups based 

on their date of birth, as described in the 

method above. Statistical analysis was per-

formed using IBM SPSS. Descriptive statistics, 

including frequency, percentage, mean, and 

standard deviation (S.D.), were used to ana-

lyze sample characteristics. Categorical data 

were analyzed using the chi-square test, while 
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parametric statistics were applied to normally 

distributed data. Between-group comparisons 

were conducted using one-way ANOVA, and 

within-group comparisons were assessed us-

ing paired-samples t-tests. Differences were 

considered statistically significant at a p-value 

of less than 0.05.

Results

	 The study initially enrolled 170 partici-

pants, but 19 were missing essential data for 

the Innate Body Element (IBE) analysis, leaving 

151 subjects who met the selection criteria and 

completed the study (referred to as the per 

protocol analysis; PP — which focuses on the 

data of participants who completed the study 

according to the protocol).

1. Baseline demographic data

	 Among the participants, the distribution 

of IBE was as follows: fire element (36 indi-

viduals, 23.8%), wind element (51 individuals, 

33.8%), water element (32 individuals, 21.2%), 

and earth element (32 individuals, 21.2%). The 

demographic distribution included 26 men 

and 125 women, with an average age of 61.22 

years and an average body mass index (BMI) 

of 25.21 kg/m2. The participants with the fire 

element had a BMI that was categorized as 

overweight, while those with wind, water, 

and earth elements had a BMI exceeding the 

Asian threshold for obesity.

	 Osteoarthritis grade was assessed using 

the Kellgren-Lawrence criteria, with 25 people 

classified as grade 1, 59 as grade 2, and 67 as 

grade 3. Among the top three methods used 

to alleviate knee pain, 88 participants (54.6%) 

primarily used massage, 74 (49.0%) used medi-

cation, and 47 (31.1%) used exercises. Most 

participants reported a duration of knee pain 

between 1 and 5 years (84 individuals, 55.6%), 

followed by more than 5 years (35 participants, 

23.2%). There were no statistically significant 

differences in baseline characteristics among 

the IBE groups prior to treatment. (Table 1)
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Table 1  Baseline personal characteristics

		  Fire	 Wind	 Water	 Earth	 Total	
Personal characteristics						      p-value
		  (N = 36)	 (N = 51)	 (N = 32)	 (N = 32)	 (N = 151)

Sexc, n (%)
	 Male     	 5 (13.9)	 12 (23.5)	 5 (15.6)	 4 (12.5)	 26 (17.2)	 0.520
	 Female	 31 (86.1)	 39 (76.5)	 27 (84.4)	 28 (87.5)	 125 (82.8)	
Agea (year), mean ± S.D.	 60.58 ± 6.41	 61.78 ± 6.66	 61.56 ± 5.88	 60.69 ± 6.80	 61.22 ± .43	 0.791
BMIa (kg/m2), mean ± S.D.	 24.12 ± 3.74	 25.18 ± 3.61	 25.31 ± 3.02	 26.37 ± 4.17	 25.21 ± 3.70	 0.096
Duration of painc, n (%)
	 less than 3 months	 2 (5.6)	 2 (3.9)	 3 (9.4)	 1 (3.1)	 8 (5.3)	 0.199
	 3 months to 11 months	 3 (8.3)	 9 (17.6)	 9 (28.1)	 3 (9.4)	 24 (15.9)	
	 1 year to 5 years	 18 (50.0)	 30 (58.8)	 14 (43.8)	 22 (68.8)	 84 (55.6)	
	 more than 5 years	 13 (36.1)	 10 (19.6)	 6 (18.8)	 6 (18.8.)	 35 (23.2)	
K-L gradec, n (%)
	 Grade 1	 3 (8.3)	 8 (15.7)	 7 (21.9)	 7 (21.9)	 25 (16.6)	 0.623
	 Grade 2	 14 (38.9)	 22 (43.1)	 13 (40.6)	 10 (31.3)	 59 (39.1)	
	 Grade 3	 19 (52.8)	 21 (41.2)	 12 (37.5)	 15 (46.9)	 67 (44.4)	
Pain relief activitiesc, n (%)
	 Hot compresses	 5 (13.9)	 4 (7.8)	 4 (12.5)	 4 (12.5)	 17 (11.3)	 0.815
	 Cold compresses	 0 (0.0)	 3 (5.9)	 0 (0.0)	 0 (0.0)	 3 (2.0)	 0.112
	 Massage	 18 (50.0)	 29 (56.9)	 18 (56.3)	 19 (59.4)	 84 (55.6)	 0.878
	 Joint rest	 12 (33.3)	 15 (29.4)	 9 (28.1)	 6 (18.8)	 42 (27.8)	 0.589
	 Herbal compresses	 6 (16.7)	 4 (7.8)	 5 (15.6)	 6 (18.8)	 21 (13.9)	 0.475
	 Exercise	 13 (36.1)	 14 (27.5)	 9 (28.1)	 11 (34.4)	 47 (31.1)	 0.794
	 Injection therapy	 7 (19.4)	 6 (11.8)	 4 (12.5)	 5 (15.6)	 22 (14.6)	 0.765

	 Oral medication	 16 (44.4)	 22 (43.1)	 18 (56.3)	 18 (56.3)	 74 (49.0)	 0.504

* c = Analyzed by Chi-square test, a = Analyzed by one-way ANOVA

2. Efficacy

	 The following results are available from 

the participants who engaged in the project 

for 28 days: No significant differences were 

found between the IBE groups in the results 

of the physical function tests. (Table 2) The 

results of the KOOS assessment indicated 

significant improvements in various dimen-

sions. Participants belonging to the fire, wind, 

and water elements demonstrated significant 

improvement in all evaluated parameters 

(p < 0.05). Conversely, the earth element group 

exhibited significant enhancements in the 

activities of daily living index, sports and rec-

reation function index, and knee-related qual-

ity of life index (p < 0.05). (Table 3) However, 

the evaluation of the three physical function 

tests and the five KOOS dimensions revealed 

that the IBEs of fire, wind and water had a 

significant percentage effectiveness of 87.5%, 



190 วารสารการแพทย์แผนไทยและการแพทย์​ทางเลือก	 ปีที่ 23  ฉบับที่ 2  พฤษภาคม-สิงหาคม  2568

while the element earth accounted for 75% of 

the total evaluation with the wind element 

demonstrated the highest general statistical 

efficacy (p < 0.001).

	 At the study’s conclusion, most partici-

pants (65 individuals, 43.0%) rated the treat-

ment as moderately better. Notably, patients 

in the water element group had the highest 

overall global assessment score of 2.69 (out 

of 4), followed closely by the wind element 

group with a comparable mean score of 2.31. 

Each elementary group showed a significantly 

improved level of BJK treatment. (Table 4)

Table 2  Comparison of the physical function tests between IBE groups

	 Fire	 Wind	 Water	 Earth
Physical function tests					     p-value
	 (N = 36)	 (N = 51)	 (N = 32)	 (N = 32)

Visual Analog Scales: VAS (mm), mean ± S.D.
	 Day 0	 57.78 ± 14.17	 60.20 ± 18.49	 62.81 ± 17.27	 64.69 ± 15.24	 0.335a

	 Day 28	 35 ± 25.80††	 34.71 ± 22.92††	 28.13 ± 24.16††	 33.75 ± 23.25††	 0.604a

40 m Fast-Paced Walk Test: 40mFPWT (m/sec), mean ± S.D.
	 Day 0	 1.04 ± 0.32	 1.05 ± 0.63	 1.05 ± 0.24	 0.96 ± 0.22	 0.786a

	 Day 28	 1.06 ± 0.31	 1.04 ± 0.21	 1.11 ± 0.18	 1.09 ± 0.19††	 0.577a

Time up and go test: TUG (sec), mean ± S.D.
	 Day 0	 13.00 ± 4.42	 12.88 ± 4.19	 12.64 ± 3.91	 12.67 ± 2.94	 0.977a

	 Day 28	 10.83 ± 2.71††	 10.73 ± 3.21††	 10.07 ± 1.90†	 10.42 ± 2.50††	 0.638a

* a = Analyzed by one-way ANOVA (p-value ≤ 0.05), † = Analyzed by t-test (p-value ≤ 0.05), †† = Analyzed by t-test (p-value < 0.001)

Table 3  Comparison of the Knee injury and Osteoarthritis Outcome Score (KOOS) between IBE groups

		  Fire	 Wind	 Water	 Earth
	 KOOS scores					     p-value
		  (N = 36)	 (N = 51)	 (N = 32)	 (N = 32)

	Symptoms index (%), mean ± S.D.
     Day 0	 33.23 ± 15.90	 33.96 ± 20.76	 34.49 ± 16.64	 36.94 ± 16.91	 0.847a

     Day 28	 27.58 ± 17.15†	 25.14 ± 18.03†	 26.34 ± 16.94†	 31.81 ± 15.05	 0.368a

Pain index (%), mean ± S.D.
     Day 0	 40.43 ± 19.84	 41.83 ± 19.68	 38.63 ± 18.48	 38.72 ± 15.03	 0.842a

     Day 28	 31.02 ± 20.54†	 25.65 ± 18.26††	 27.87 ± 15.32†	 32.38 ± 18.49	 0.346a

Activities of daily living index (%), mean ± S.D.
     Day 0	 36.31 ± 19.35	 38.84 ± 21.45	 35.75 ± 20.79	 36.91 ± 17.00	 0.898a

     Day 28	 30.52 ± 20.37†	 24.16 ± 19.07††	 24.13 ± 15.12†	 29.50 ± 16.11†	 0.261a

Sport and recreation function index (%), mean ± S.D.
     Day 0	 63.06 ± 20.29	 70.69 ± 20.86	 62.50 ± 23.83	 74.84 ± 21.46	 0.049a

     Day 28	 50.72 ± 27.73†	 52.06 ± 30.09††	 44.22 ± 21.67††	 60.63 ± 23.48†	 0.107a

Knee-related quality of life index (%), mean ± S.D.
     Day 0	 60.24 ± 14.50	 61.27 ± 19.04	 56.84 ± 19.98	 61.13 ± 18.63	 0.718a

     Day 28	 47.78 ± 23.11†	 48.65 ± 21.66††	 46.88 ± 17.61†	 53.71 ± 19.24†	 0.550a

* a = Analyzed by one-way ANOVA (p-value ≤ 0.05), † = Analyzed by t-test (p-value ≤ 0.05), †† = Analyzed by t-test (p-value < 0.001)
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Table 4  Comparison of the Global Assessment Between Innate Body Elemental Groups

	 Fire	 Wind	 Water	 Earth	 Total
Global Assessment	 N = 36, 	 N = 51,	 N = 32,	 N = 32,	 N = 151,	 p-value
	 n (%)	 n (%)	 n (%)	 n (%)	 n (%)	

0: None	 1 (2.8)	 0 (0.0)	 0 (0.0)	 0 (0.0)	 1 (0.7)	

1: Mildly better	 6 (16.7)	 11 (21.6.)	 1 (3.1)	 4 (12.5)	 22 (14.6)	

2: Moderately better	 17 (47.2)	 16 (31.4)	 12 (37.5)	 20 (62.5)	 65 (43.0)	

3: Much better	 9 (25.0)	 21 (41.2)	 15 (46.9)	 8 (25.0)	 53 (35.1)	 0.057c

4: Excellent	 3 (8.3)	 3 (5.69)	 4 (12.5)	 0 (0.0)	 10 (6.6)	

Mean±SD	 2.19 ± 0.92	 2.31 ± 0.88	 2.69 ± 0.74	 2.13 ± 0.61	 2.32 ± 0.83	
* c = Analyzed by Chi-square test

3. Safety

 	 Benjakul’s safety profile was assessed 

through liver and kidney function tests, re-

vealing no statistically significant differences 

in liver function values (AST, ALT, and ALP) 

across the four IBE groups. Regarding renal 

function, BUN levels decreased in the wind 

and earth element groups, while creatinine 

levels increased in the water and earth element 

groups (p < 0.05). Moreover, eGFR levels de-

creased in the wind, water, and earth element 

groups (p < 0.05). However, all these changes 

remained within the normal range for all par-

ticipants. Notably, participants with the fire 

element exhibited no alterations in liver and 

kidney function. (Table 5)
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Discussion

	 The study showed that the wind element 

group constituted the majority of participants, 

closely followed by the fire element group. 

According to traditional Thai medicine, knee 

osteoarthritis, referred to as “Lom-Chap-Pong-

Haeng-Khou’’ (“Lom’’ means wind), is primar-

ily associated with an imbalance of the wind 

element. This imbalance is often exacerbated 

by the synergistic relationship between the 

elements of wind and fire, with fire generating 

wind, which in turn contributes to the pathol-

ogy of the disease[17]. (Figure 1)

Table 5  Comparison of the Liver and Renal Function Tests Between Innate Body Elemental Groups

		  Fire	 Wind	 Water	 Earth
	 Safety profiles	 				    p-value
		  (N = 36)	 (N = 51)	 (N = 32)	 (N = 32)

Liver function tests

Aspartate transaminase (AST) (U/L), mean ± SD (Normal range = 15–37 U/L)

	 Day 0 	 23.99 ± 6.87	 25.72 ± 13.14	 27.67 ± 9.05	 26.19 ± 7.86	 0.506

	 Day 28	 24.46 ± 8.11	 26.23 ± 11.78	 25.33 ± 7.25	 27.30 ± 9.88	 0.657

Alanine transaminase (ALT) (U/L), mean ± SD (Normal range = 16–63 U/L)

	 Day 0 	 24.13 ± 11.56	 26.68 ± 16.26	 29.59 ± 17.30	 26.96 ± 13.43	 0.520

	 Day 28	 25.52 ± 14.56	 28.11 ± 15.94	 25.03 ± 8.92	 39.71 ± 67.54	 0.250

Alkaline phosphatase (ALP) (U/L), mean ± SD (Normal range = 46–116 U/L)

	 Day 0 	 80.74 ± 21.85	 81.27 ± 19.20	 74.95 ± 20.76	 79.46 ± 21.08	 0.560

	 Day 28	 79.91 ± 21.05	 83.51 ± 19.59	 75.23 ± 19.15	 81.52 ± 21.33	 0.336

Renal function tests

Blood Urea Nitrogen (BUN) (mg/dL), mean ± SD (Normal range = 7–18 mg/dL)

	 Day 0 	 14.24 ± 3.84	 14.30 ± 3.25	 14.08 ± 3.80	 14.64 ± 4.52	 0.946

	 Day 28	 13.84 ± 4.28	 12.65 ± 4.34†	 14.42 ± 4.94	 12.76 ± 4.49†	 0.263

Creatinine (mg/dL), mean ± SD (Normal range = 0.67–1.17 mg/dL)

	 Day 0 	 0.80 ± 0.17	 0.80 ± 0.19	 0.80 ± 0.16	 0.75 ± 0.17	 0.573

	 Day 28	 0.82 ± 0.15	 0.81 ± 0.19	 0.84 ± 0.17†	 0.81 ± 0.15†	 0.875

Estimated Glomerular Filtration Rate (eGFR) (ml/min/1.73 m2), mean ± SD (Normal range > 60 ml/min/1.73 m2)

	 Day 0 	 83.86 ± 13.07	 84.66 ± 13.73	 84.40 ± 14.57	 88.05 ± 13.94	 0.597

	 Day 28	 81.46 ± 13.04	 82.03 ± 13.71†	 81.22 ± 16.73†	 82.78 ± 12.72†	 0.971

* a = Analyzed by one-way ANOVA (p-value ≤ 0.05), † = Analyzed by t-test (p-value ≤ 0.05), †† = Analyzed by t-test (p-value < 0.001)
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	 BJK, which consists of five hot herbs, 

is traditionally used to treat imbalances of 

the wind element by dispersing wind and 

stimulating fire. This dual action targets the 

main pathological mechanisms in knee os-

teoarthritis: the disruption of movement by 

the wind element and the contribution of the 

fire element to inflammation. The warming 

properties of Benjakul show particular efficacy 

in patients with wind elements and signifi-

cantly improve joint health by balancing the 

imbalances of the elements. Research on herbs 

with warming properties has found that their 

molecular mechanisms involve the activation 

of heat-sensitive TRP channels (particularly 

TRPV1), which can desensitize pain receptors 

through sustained stimulation. These herbs 

also modulate inflammatory pathways by 

suppressing pro-inflammatory cytokines while 

enhancing anti-inflammatory responses. This 

mechanism is effective against both pain and 

inflammation in osteoarthritis patients and is 

particularly beneficial for those where the wind 

element is prevalent,[18] as stagnation of blood 

circulation is a fundamental pathological factor 

in Thai traditional medicine theory[19].

	 The demographics of the participants are 

consistent with the results of the study, as the 

study participants were on average older and 

a mean weight in the obese category, both of 

which are risk factors for osteoarthritis[20]. In 

addition, the frequent use of massage therapy, 

Figure 1  The relationship functions of the four elements of Thai traditional medicine.
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a common practice in traditional Thai medi-

cine to regulate the wind element, underscores 

its complementary role in the treatment of 

osteoarthritis[21-22].

	 Post-intervention assessments showed 

significant improvements in knee pain, mobil-

ity, and shorter TUG test, reflecting enhanced 

functional outcomes, walking efficiency, and 

balance. These improvements are attributed 

to the anti-inflammatory and pain-relieving 

properties of BJK, supported by the active 

ingredients piperine, 6-gingerol, 6-shogaol and 

plumbagin, which suppress key inflammatory 

mediators such as NO, COX-2, TNF-α, IL-1b, 

IL-6, and PGE2
[9,11,23-24]. The KOOS also con-

firmed a significant reduction in symptoms in 

all elemental groups, reflecting improved joint 

function and overall quality of life.

	 While the earth element group showed 

statistically better performance on the 40-me-

ter Fast-Paced Walking Test (40 mFPWT), the 

improvement did not exceed the Minimal 

Detectable Change (MDC) threshold, indicat-

ing relatively minor differences between the 

groups[25-26]. Participants in the earth element 

group also showed slower recovery rates, pos-

sibly due to their higher body mass, and lower 

sensitivity to the heat effects of BJK[18,27-29]. 

Factors such as obesity, chronic diseases, 

lifestyle habits and statistical limitations may 

have influenced these results.

	 The wind element group responded best 

overall to the BJK treatment, likely due to their 

strong focus on the formula’s warming prop-

erties. These properties promote circulation, 

restore the balance of the elements and accel-

erate recovery, resulting in effective pain relief 

and improved function. The results confirm the 

use of BJK within the theoretical framework 

of traditional Thai medicine emphasizing its 

potential as a therapeutic option for the treat-

ment of knee osteoarthritis.

	 Despite these therapeutic benefits, 

BJK administration did not result in liver or  

kidney damage. However, notable changes 

in Blood Urea Nitrogen (BUN), creatinine, and 

estimated Glomerular Filtration Rate (eGFR) 

were observed. These changes were clinically 

insignificant, consistent with previous safety 

profiles of BJK[13].

 	 Integrating Thai traditional medicine into 

osteoarthritis management shows promise as 

a complementary approach. Considering IBE 

provides guidelines for personalized care and 

tailored recommendations for each group. 

Further research with larger and more diverse 

populations is needed to validate these findings  

and support broader clinical application.
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Conclusion

 	 The study found that BJK extract cap-

sules (100 mg three times daily after meals 

with omeprazole) significantly improved the 

symptoms of knee osteoarthritis, which relieve 

pain and improve joint function. Although 

the treatment was effective in all element 

groups, it showed slightly less efficacy in the 

earth element group than in the other groups, 

with the wind element group experiencing 

the most notable benefits. The treatment was 

clinically safe, emphasizing its potential as 

an alternative therapy for osteoarthritis. In 

addition, weight control and knee exercises 

improved treatment outcomes and adherence. 

These results support personalized treatment 

approaches based on individual element 

profiles. Further studies should be conducted 

with larger sample sizes and comparisons with 

standard medications are warranted.

	 The study found that BJK significantly 

improved the symptoms of knee osteoarthritis, 

particularly through its warming properties, 

which relieved pain and improved joint func-

tion, especially in the wind element group. 

These results support the research objectives 

by emphasizing the influence of different ele-

ments on disease progression and recovery. 

BJK was clinically safe, suggesting that it 

could be integrated into the treatment of os-

teoarthritis with personalized treatment based 

on individual element profiles. 

Recommendations

1. General recommendations:

 	 Incorporate Thai traditional medicine 

into osteoarthritis management for a holistic 

approach.

2. Recommendations for future research:

 	 1.	 Conduct studies with larger, diverse 

populations to validate these findings and 

include comparison with control groups.

	 2.	 Investigate the long-term effects of 

Benjakul on knee osteoarthritis.

 	 3.	 Study the combined effects of Benjakul 

with therapies like massage or exercise.
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