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Abstract 

Introduction: Osteoarthritis (OA) is the most common disease of joints. The management of OA 

is challenging due to the efficacy and safety of treatments. In recent decades, traditional herbal 

medicines have been introduced for treatment of disease. Delphinium denudatum Wall. (Jadwar) 

is a medicinal herb with a long-lasting usage in traditional Persian medicine for joint diseases. The 

present study aimed to investigate the effect of Jadwar on pain and symptoms of knee OA.  

Methods: In this randomized double-blind placebo-controlled trial, 104 patients with knee OA 

were randomly assigned into two groups of intervention and control. While the intervention group 

received one Jadwar capsule (500 mg) twice a day for four weeks, the control group received 

placebo capsules. The primary outcomes, including pain, stiffness, and physical activity were 

evaluated using the Western Ontario and McMaster Universities Osteoarthritis Index (WOMAC) 

questionnaire and the Visual Analogue Scale (VAS) at baseline two and four weeks after the 

intervention. 

 Results: Ninety-four participants completed the study. Considering the time of interaction, after 

four weeks, data analysis revealed a significant decrease in the VAS score (37.23±12.58 vs. 

57.87±13.21), total WOMAC score (24.83±9.70 vs. 49.17±12.89), WOMAC pain score 

(7.19±2.90 vs. 12.40±4.46), stiffness (2.06± 0.845 vs. 4.11±1.14), and physical function 

(15.57±7.25 vs. 32.66±9.78) in the intervention group compared to the control group (P<0.0001 

for all outcomes). Additionally, no serious adverse effects were reported.  

Conclusions: Jadwar can be suggested as a safe medicinal plant for knee OA because it can relieve 

the pain and symptoms of OA.   



Keywords: Delphinium denudatum Wall, Herbal medicine, Jadwar, Knee osteoarthritis, 

Traditional Persian medicine 

 

1. Introduction 

Osteoarthritis (OA) is a chronic disease of synovial joints characterized by slow progressive loss 

of the articular cartilage, along with deterioration of ligaments and joint capsule hypertrophy. It is 

the prior cause of pain and disability in the elderly.1, 2 OA is highly prevalent in the United States 

and other countries.3 Current treatment options are physical exercise, nonsteroidal anti-

inflammatory drugs (NSAIDS), corticosteroid injections, intra-articular hyaluronic acid (HA), and 

joint replacement surgery.4, 5 The conventional treatment aims to slow the pace of the cartilage 

degradation process and to alleviate pain and inflammation. However, there are different adverse 

events related to these treatments.6-8 

Studies have shown the growing trend of using complementary and alternative medicine, including 

herbal medicine usage in the management of various diseases. 9,10 Traditional Persian Medicine 

(TPM), as one of the oldest complete medical systems, provides various products, therapies, and 

health care recommendations.11,12 So far, only one clinical trial has been conducted on the effects 

of Jadwar, reporting no side effects.13 

Delphinium denudatum Wall. (Ranunculaceae) is one of the most important folk medicinal plants 

in the indigenous systems of medicine in India, Pakistan, and Iran. It is also known as Jadwar, 

which is used to treat different diseases. In TPM, Jadwar is used for its therapeutic effects such as 

antiepileptic, antiseptic, anti-inflammatory, cardiotonic, and analgesic ones. In addition, it has been 

recommended for managing opium addiction, snakebites, arthritis, and joints pain.13-15  



The mechanisms behind the pharmacological action of Delphinium denudatum Wall. can 

significantly be assisted by the isolation of its active principle from the roots and determination of 

its structural and functional relationship. The chemical and phytochemical analysis of the Jadwar's 

roots has identified various active components, including different alkaloids (such as delphinine, 

stahisagrine ,delphocurarine, condelphine, denudatin, and isotalatizidine), sterols, fatty acids, 

sugar, protein ,starch, and flavonoids.16 Furthermore, phenolic groups and tannins, carbohydrate, 

steroids, amino acids, glycosides, and terpenoids are present in the extracts of Delphinium 

denudatum Wall..17 Quercetin is the main flavonoid content of Jadwar with antioxidant, anti-

inflammatory, anti-aging, neuroprotective, anti-fatigue, and cardioprotective properties.18 

According to some previous studies, the aqueous and alcoholic extracts of Jadwar roots have 

antinociceptive and anti-inflammatory properties.19 It is also known as a rich source of diterpenoid 

and norditerpenoid alkaloids with analgesic activities.18,20 The antinociceptive effects of 

diterpenoid alkaloids are due to deceleration of nerve conductivity at various stages of passing 

through pathways of pain sensation.21 In addition, several animal studies demonstrated the 

antinociceptive effects of the aqueous root extract of Jadwar on the thermal and chemical models 

of analgesia.22 Accordingly, this study aimed to evaluate the effect of Jadwar on pain and 

symptoms of knee OA. 

2. Methods 

2.1. Study design 

This study was designed as a randomized, double-blinded, placebo-controlled superiority clinical 

trial. The participants were randomly allocated into two arm parallel groups (drug and placebo) 

(1:1 allocation ratio) using similar capsules. Both participants and researchers were unaware of the 

group allocations until the end of the study. The study protocol was registered in the Iranian 



Registry of Clinical Trials (IRCT20181218042037N1). Also, the study was approved by the Ethics 

Committee of Tabriz University of Medical Science (code: IR.TBZMED.REC.1397.1054).  

2.2. Participants 

Following the CONSORT guidelines, written informed consent was obtained from each patient 

before participation in the study. The inclusion criteria were being in the age range of 40–70 years, 

signing an informed consent, having mild to moderate knee OA based on the Kellegren-Lawrence 

(KL) grading scale and existence of knee joint pain for at least three months without having any 

congenital abnormality of lower extremities. Diagnosis of knee OA was made by a physician as 

stated by the American College of Rheumatology (ACR) criteria.23,24 The exclusion criteria were 

as follows: having secondary OA (such as rheumatoid arthritis, traumatic arthritis, and gout), 

history of joint replacement surgery, history of corticosteroid injection in the past three months, 

using oral or topical corticosteroids in the past 14 days, using analgesic drugs three days prior to 

participation, pregnancy or breastfeeding, history of allergic reaction to Jadwar, drug abuse, 

history of any acute or chronic disease (such as diabetes and/or hypertension), any skin lesions or 

trauma on the affected knee, using other therapeutic modalities (such as physiotherapy and/or 

acupuncture) in the past two weeks, and body mass index (BMI) ≥ 35 kg/m2. 

This study was conducted in Shohada Hospital of Tabriz, Iran from June to December 2019.  

2.3. Randomization, blinding, and concealment of allocation  

The OA patients were divided into drug (Jadwar) and placebo groups using block design 

randomization (block size of 2:4). Randomization was carried out using a computer-generated list 

by the Rand List (version: 1.2) software with 1:1 allocation ratio. The sealed envelopes were used 

for allocation concealment. The same capsules with identical color and shape and odor were used 



in both groups. The patients and researchers were blind to the allocations. Random allocation 

sequence was conducted by an independent investigator with no clinical involvement in the trial.  

2.4. Intervention 

While the treatment group received Jadwar capsules, the control group received placebo capsules 

in two divided doses for each group (one capsule per dose) every day for four weeks. The Jadwar 

capsule (Habb-e-Jadwar) is a product industrialized by Shefanegar Nazari Pharmaceutical 

Company, Qom, Iran. Each Jadwar capsule (Iran FDA permission No. T-S-93-0204) contained 

500 mg of D. denudatum root powder. Previous studies achieved its herbarium verification and 

microbiological evaluations measuring the total flavonoid and total phenol content; they also 

provided High Performance Liquid Chromatography (HPLC) fingerprints of the drug sample in 

three different wavelengths.13 Furthermore, the placebo capsules contained 500 mg of the starch 

powder in the same container regarding the shape and color. The participants were followed during 

the study regarding the accurate use of the capsules. The researchers called the patients every three 

days and visited them on days 7, 14, and 21 to assess their adherence and possible side effects. 

They were also asked about any adverse effects according to the side effect questionnaire 

(Appendix 1). The patients used acetaminophen tablets (up to 1 g/day) to relieve pain if needed. It 

was impossible to determine the cut-off point for intolerance because the pain intolerance was 

individual and sex-dependent.  

2.5. Outcomes 

The primary outcomes included knee pain, knee stiffness, and the physical function of patients. 

The knee pain was evaluated using the Western Ontario and McMaster Universities Osteoarthritis 

Index (WOMAC) and the Visual Analogue Scale (VAS). Meanwhile, the knee stiffness and 

physical function of patients were evaluated by WOMAC. All the outcomes were evaluated at 



baseline two and four weeks after the intervention. The VAS score ranged from zero (no pain) to 

100 (maximum of pain). Additionally, the Persian version of the WOMAC questionnaire was used 

to assess the disease at the starting point, as well as two and four weeks after the intervention. This 

questionnaire evaluates the patients in three dimensions (subscales) of pain, physical function, and 

stiffness. The reliability and validity of the questionnaire were approved in a previous study.25  

The secondary outcome was the amount of acetaminophen intake, which was measured by the 

daily intake of the acetaminophen (mg/day). 

2.6. Sample size   

The sample size was calculated to compare the mean changes in the severity of pain based on the 

VAS scale (0-100). To detect the minimum clinically significant change of ±15 points on the pain 

scale (based on a pilot study on five individuals), assuming a standard deviation of 20, power of 

0.95%, and Type I error equal to 0.05 for two groups, the sample size was calculated as 94 patients. 

Considering the 10% loss to follow-up, the final sample size in each group was calculated as 52. 

2.7. Statistical analysis 

Statistical analysis was conducted using the SPSS PC Statistics Software, version 18.0. The 

Kolmogorov-Smirnov test was applied to demonstrate the distribution of the quantitative data. The 

independent samples t-test and the Mann-Whitney U test were used to compare the differences 

between the two independent groups. In this study, the comparison of the means before and after 

prescription of drug and placebo was made using the paired samples t-test and the Wilcoxon's 

test.  The variables were separately evaluated in each group by the repeated measures analysis of 

variance (ANOVA) in three measurement times. The results were presented as mean ± standard 

deviation. Both per-protocol analysis and intention-to-treat analysis were used regardless of the 



treatment received by the patients. Furthermore, P-value <0.05 was considered as statistically 

significant.  

3. Results 

3.1. Study flow  

Out of a total of 131 patients, 104 patients were eligible to be included in the study. These patients 

were randomly assigned into two groups of intervention and control. All patients were analyzed 

for the primary outcome and 94 individuals completed the study. Figure 1 presents the detailed 

flow of the study. The mean age of participants was 57.33 ± 8.85 and 59.43± 7.82 years in Jadwar 

and placebo groups, respectively. Also, 57 (54.8%) patients were female and 47 (45.2%) were 

male. The patients’ demographic data and baseline clinical characteristics were not different 

between the groups; except for WOMAC pain score and total WOMAC score (Table 1). To avoid 

the effects of heterogeneous baseline values of these two variables on the main results, the effects 

of baseline values were considered and controlled as the disturbing variables in the repeated 

measures ANOVA. 

3.2. Study outcomes 

The results showed a significant improvement (P<0.001) in all the outcomes over the study time, 

including VAS, total WOMAC, WOMAC pain score, stiffness, and physical function in both 

groups. Table 2 depicts the mean differences of the two time spots, within-group changes in each 

group, and exact P-values for these comparisons. Comparison of the outcome measures regarding 

the mean values at each time spot showed significant difference between groups at baseline for 

WOMAC pain score and total WOMAC (P=0.001 and P=0.019, respectively). After two weeks, 

there was a significant difference for VAS and physical function between the two groups (P =0.011 



and P =0.021, respectively). After four weeks, there was a significant difference between the two 

groups for all outcomes (P<0.001). Table 3 presents the inter-group analysis for different 

measurement times. According to the results, 42 patients in Jadwar group and two patients in 

placebo group showed at least 15 points improvement in VAS score. Jadwar capsule was well-

tolerated by the patients, and no adverse effects were identified in the follow-up assessments. The 

use of acetaminophen was significantly lower in the Jadwar group than in the placebo group; 

however, there was no significant difference between the two groups at the first 14 days of the 

study (Table 4).  

4. Discussion 

The aim of this study was to investigate the effect of Jadwar on pain and symptoms of knee OA. 

The results demonstrated the effectiveness of Jadwar in improving OA symptoms, as represented 

by improvement in all outcome measures, including VAS and WOMAC scores. The study 

outcomes were measured at two cut-off time intervals (two and four weeks after the intervention). 

The VAS score and physical function had a significant improvement in the intervention group 

(Jadwar) compared to the placebo group at the two cut-off time intervals. The reductions in the 

stiffness, WOMAC pain score, and total WOMAC score were significant in the intervention group 

compared to the placebo group only four weeks after the intervention. This improvement was not 

statistically significant two weeks after the intervention, despite the improvement of the outcomes. 

This issue can be explained in two ways. The lack of a significant difference at the end of the 

second week of treatment may be due to the small sample size and its effect on statistical analysis. 

Also, it is possible that Jadwar shows its effect over time and better results are obtained over the 

time. But the VAS score two weeks after the intervention was statistically significant. This 

difference in results between the two questionnaires may be due to the fact that the VAS is a 



subjective questionnaire, and the patient directly determines the amount of pain on the 

questionnaire, but the WOMAC questionnaire is an objective questionnaire usually filled by 

another person. Also, the VAS questionnaire is a simple questionnaire, but the WOMAC 

questionnaire has several complex items. The consumption of acetaminophen at weeks three and 

four was significantly lower in Jadwar group compared to the placebo group; this may represent 

the effects of Jadwar in reducing pain of knee OA.  

Previous clinical investigations confirmed the effectiveness of some herbal medicines in the 

treatment of knee OA. For instance, in some previous studies, consuming ginger (250 mg capsules, 

twice daily for six weeks) 26 and curcuminoids (1500 mg/day; bioactive components of turmeric) 

for six weeks27 decreased the pain and ameliorated the physical function of patients with knee OA 

according to VAS and WOMAC scores. In addition to oral dosage forms, a clinical study revealed 

that the topical use of Dwarf Elder (Sambucus ebulus L.) gel in three divided doses every day for 

four weeks improved the knee-joint pain, stiffness, and physical function in patients with knee 

OA.28 Topical use of the sesame (Sesamum indicum L.) oil in these patients was also non-inferior 

to the diclofenac gel in terms of pain reduction and physical function based on VAS and WOMAC 

scores.29 Moreover, the use of a topical formulation of chamomile oil decreased the analgesic 

demand of knee OA patients in another clinical trial.30  Furthermore, other studies demonstrated 

the non-pharmacological treatments of knee OA, such as leech therapy. 31-33  

Not only clinical studies but also animal experimentations have revealed the analgesic effects of 

Delphinium denudatum Wall. A dose-related analgesic effect of the Delphinium denudatum Wall. 

root aqueous extract at four dose levels (200-1600 mg/kg) was confirmed in thermal and chemical 

models of the analgesia.22 Moreover, the ethanolic extract of Delphinium denudatum Wall. in low 

(300 mg/kg) and high (600 mg/kg) doses, as well as the methanol fraction in low (200 mg/kg) and 



high (400 mg/kg) doses exhibited a statistically significant increase in the reaction time and pain 

threshold in both Eddy’s hot plate and Tail flick tests in Wistar albino rats.34 Indeed, the degree of 

analgesia correlates positively with the doses of Delphinium denudatum Wall. extracts. Jadwar is 

known as a rich source of diterpenoid and norditerpenoid alkaloids.35 Diterpenoid alkaloids 

selectively interact with nicotinic acetylcholine receptors in the central nervous system and possess 

significant analgesic activity.36 The ethanolic extract of Delphinium denudatum Wall. contains the 

free radical α-diphenyl-β-picrylhydrazyl (DPPH) and superoxide-scavenging inhibitors acting as 

primary antioxidants, whereas ethyl acetate had hydroxyl radical scavenger as primary 

antioxidants.37 The β-sitosterol from the roots of Jadwar is one of the phytosterols with a chemical 

structure identical to that of cholesterol and has the ability to scavenge the radicals generated by 

DPPH method.38 This suggests that β-sitosterol has potential antioxidant properties. Furthermore, 

other reports have shown the significant free radical scavenging capacity of β-sitosterol.39  

OA is a disease with the involvement of inflammatory mediators released by bone, cartilage, and 

synovium.37 Recent studies have proven that OA progression is significantly associated with the 

oxidative stress.40 Therefore, targeting the oxidative stress signaling pathways and the 

inflammation process should be considered in investigating the potential therapeutic approaches 

of OA.41 

In this regard, quercetin has shown antioxidant and anti-inflammatory properties as one of the most 

important flavonoid contents of Jadwar.42 It may play a crucial role in the functional and 

symptomatic improvement of patients suffering from knee OA.38 Moreover, β-Sitosterol in Jadwar 

rhizome is one of the phytosterols, which can scavenge the free radicals generated by α-diphenyl-

β-picrylhydrazyl (DPPH) and has potential antioxidant properties. In fact, various active 



ingredients of Jadwar have revealed their antioxidant, anti-inflammatory, and analgesic properties 

and can explain the potential of Jadwar for the treatment of OA.39   

This is the first clinical trial to evaluate the effect of Jadwar on knee OA. According to our results, 

this herbal medicine can be used as an analgesic. Also, the four-week consumption of Jadwar 

capsules considerably improved the perception of patients regarding their pain, stiffness, and 

physical function. However, further studies should be conducted to confirm its effects in different 

populations.  

5. Limitations 

One of the important limitations of this trial was its short follow-up time. Absence of objective 

outcome measures to evaluate the functional status was another limitation of the study.  

6. Conclusion 

Jadwar could be suggested as an effective natural medicine for patients with mild-to-moderate 

knee OA. These promising results can motivate other researchers to conduct further studies 

investigating its effectiveness in larger populations and even in other joint pains.  

7. Declarations 

Ethics approval and consent to participate: This study was approved by the Ethics Committee 

of Tabriz University of Medical Science, Iran (code: IR.TBZMED.REC.1397.1054). 

Consent for publication: Not applicable. 

Availability of data and materials: The datasets generated and/or analyzed during the current 

study are not publicly available due university policies but are available from the corresponding 

author on reasonable request. 



Conflict of interests: The authors declare that they have no conflict of interests. 

Funding: This paper has been derived from thesis of PhD degree fulfillment and this work was 

supported by the Tabriz University of Medical Sciences. The funding body had no role in study 

design, data collection and analysis, decision to publish, or preparation of the manuscript. 

Authors' contributions: RBN, ABK, and SD contributed to writing the main draft. RM and MB 

contributed to writing the introduction section. MG and RC regulated methods and performed 

analysis. SMF and MK supervised writing of the manuscript. All authors read and approved the 

final manuscript. 

Acknowledgments: The authors would like to acknowledge the Department of Persian Medicine 

of Faculty of Traditional Medicine at Tabriz University of Medical Sciences for its valuable 

support. We also thank Sevda Riyahifar for performing the statistical analyses. 

 

References 

1. Neogi T, Zhang Y. Epidemiology of osteoarthritis. Rheum Dis Clin North Am. 2013;39(1): 1-19. 

doi: 10.1016/j.rdc.2012.10.004 

2. Sharma L. Osteoarthritis of the knee. New England Journal of Medicine. 2021 Jan 7;384(1):51-9. 

doi: 10.1056/NEJMcp1903768 

3. Vina ER, Kwoh CK. Epidemiology of osteoarthritis: literature update. Curr Opin Rheumatol. 

2018;30(2): 160. doi: 10.1097/BOR.0000000000000479 



4. Fotouhi A, Maleki A, Dolati S, Aghebati-Maleki A, Aghebati-Maleki L. Platelet rich plasma, 

stromal vascular fraction and autologous conditioned serum in treatment of knee osteoarthritis. Biomed 

Pharmacother. 2018;104: 652-660. doi: 10.1016/j.biopha.2018.05.019 

5. Ghazizadeh J, Hamedeyazdan S, Torbati M, Farajdokht F, Fakhari A, Mahmoudi J, et al. Melissa 

officinalis L. hydro-alcoholic extract inhibits anxiety and depression through prevention of central oxidative 

stress and apoptosis. Exp Physiol. 2020 ;105(4):707-20. doi:10.1113/EP088254 

6. Moore RA, Derry S, Makinson GT, McQuay HJ. Tolerability and adverse events in clinical trials 

of celecoxib in osteoarthritis and rheumatoid arthritis: systematic review and meta-analysis of information 

from company clinical trial reports. Arthritis Res Ther. 2005;7(3): R644. doi:10.1186/ar1704 

7. Wang X, Tian HJ, Yang HK, Wanyan P, Peng YJ. Meta-analysis: cyclooxygenase-2 inhibitors are 

no better than nonselective nonsteroidal anti-inflammatory drugs with proton pump inhibitors in regard to 

gastrointestinal adverse events in osteoarthritis and rheumatoid arthritis. Eur J Gastroenterol Hepatol. 

2011;23(10): 876-880. doi: 10.1097/MEG.0b013e328349de81 

8. O’Hanlon CE, Newberry SJ, Booth M, Grant S, Motala A, Maglione MA, et al. Hyaluronic acid 

injection therapy for osteoarthritis of the knee: concordant efficacy and conflicting serious adverse events 

in two systematic reviews. Syst Rev. 2016;5(1): 186. doi:10.1186/s13643-016-0363-9 

9. Bagherzadeh Karimi A, Elmi A, Mirghafourvand M, Baghervand Navid R. Effects of date fruit 

(Phoenix dactylifera L.) on labor and delivery outcomes: a systematic review and meta-analysis. BMC 

Pregnancy Childbirth. 2020;20: 1-14. doi:10.1186/s12884-020-02915-x 

10.  Bagherzadeh Karimi A, Elmi A, Zargaran A, Mirghafourvand M, Fazljou SMB, Baghervand Navid 

R, et al. Clinical effects of date palm (Phoenix dactylifera L.): A systematic review on clinical trials. 

Complement Ther Med.  2020; 51:102429. doi:10.1016/j.ctim.2020.102429 



11. Nimrouzi M, Daneshfard B, Tafazoli V, Akrami R. Insomnia in traditional Persian medicine. 

AMHA-Acta medico-historica Adriatica. 2019 ;17(1):45-54. doi:10.31952/amha.17.1.2 

12. Farzaei MH, Farzaei F, Abdollahi M, Abbasabadi Z, Abdolghaffari AH, Mehraban B. A 

mechanistic review on medicinal plants used for rheumatoid arthritis in traditional Persian medicine. J 

Pharm Pharmacol. 2016;68(10): 1233-1248. doi:10.1111/jphp.12606 

13. Daneshfard, B., Yekta, N. H., Khoshdel, A., Heiran, A., Cheraghi, R., & Yarmohammadi, H. The 

effect of Delphinium denudatum (Jadwar) on fatigue: A randomized double blind placebo-controlled 

clinical trial. Complement Ther Med. 2019; 46: 29-35. doi:10.1016/j.ctim.2019.05.027 

14. Aghili Shirazi MH. The repertory of drugs. Tehran University of Medical Sciences press, 2011.  

15. Navid RB, Karimi M, Ghojazadeh M, Araj-Khodaei SM, Bagherzadeh-karimi A, Dolati S, et al. 

Jadwar (Delphinium denudatum Wall): a medicinal plant. Traditional Medicine Research. 2020;5(6):487-

97. doi: 10.12032/TMR20200910198 

16. Siddique NA, Mujeeb M. Determination of heavy metal in medicinal plants by atomic absorption 

spectroscopy (AAS). Inter J Phytother Res 2013, 4, 21–26. 

17.   Sathish Kumar T, Rajakararan P, Shanmugam S, Bharathikumar VM. Phytochemical constituents 

and antibacterial activities of Elaeocarpus ganitrus Roxb. and Canthium parviflorum Linn. leaves. Adv 

Biotechnol 2007: 23–25. 

18. Bousfiha A, Mejrhit N, Azdad O, El Kabbaoui M, Chda A, Tazi A, et al. Immunomodulating 

properties of protein fractions isolated from Delphinium staphysagria seeds. J Med Plants Res 2016, 10: 

29–34. doi:10.5897/JMPR2015.5957 



19. Raza M, Shaheen F, Choudhary M, Rahman AU, Sombati S, Suria A, et al. Anticonvulsant effect 

of FS‐1 subfraction isolated from roots of Delphinim denudatum on hippocampal pyramidal neurons. 

Phytother Res. 2003;17(1): 38-43. doi:10.1002/ptr.1072 

20. Taheri-Targhi S, Gjedde A, Araj-Khodaei M, Rikhtegar R, Parsian Z, Zarrintan S, et al. Avicenna 

(980–1037 CE) and his Early Description and Classification of Dementia. J Alzheimers Dis. 2019(Preprint): 

1-6. doi: 10.3233/JAD-190345 

21. Alves de Almeida AC, de-Faria FM, Dunder RJ, Manzo LPB, Souza-Brito ARM, Luiz-Ferreira A. 

Recent trends in pharmacological activity of alkaloids in animal colitis: potential use for inflammatory 

bowel disease. Evid Based Complement Alternat Med. 2017;2017. doi:10.1155/2017/8528210 

22. Zafar S, Ahmad M, Siddiqui T. Acute toxicity and antinociceptive properties of Delphinium 

denudatum. Pharm Biol. 2003;41(7): 542-545. doi:10.1080/13880200308951350 

23. Altman R, Asch E, Bloch D, Bole G, Borenstein D, Brandt K, et al. Development of criteria for the 

classification and reporting of osteoarthritis: classification of osteoarthritis of the knee. Arthritis Rheum. 

1986;29(8): 1039-1049. doi:10.1002/art.1780290816 

24. Kohn MD, Sassoon AA, Fernando ND. Classifications in brief: Kellgren-Lawrence classification 

of osteoarthritis. Clin Orthop Relat Res. 2016;474(8): 1886-1893. doi:10.1007/s11999-016-4732-4 

25. Nadrian H, Moghimi N, Nadrian E, Moradzadeh R, Bahmanpour K, Iranpour A, et al. Validity and 

reliability of the Persian versions of WOMAC Osteoarthritis Index and Lequesne Algofunctional Index. 

Clin Rheumatol. 2012;31(7): 1097-1102. doi:10.1007/s10067-012-1983-7 

26. Zakeri Z, Izadi S, Bari Z, Soltani F, Narouie B, Ghasemi Rad M. Evaluating the effects of ginger 

extract on knee pain, stiffness and difficulty in patients with knee osteoarthritis. J Med Plant Res. 

2011;5(15): 3375-3379. doi:10.5897/JMPR.9000605 



27. Panahi Y, Rahimnia AR, Sharafi M, Alishiri G, Saburi A, Sahebkar A. Curcuminoid treatment for 

knee osteoarthritis: A randomized double-blind placebo-controlled trial. Phytother Res. 2014;28(11): 1625-

1631. doi:10.1002/ptr.5174 

28. Jabbari M, Hashempur MH, Razavi SZE, Shahraki HR, Kamalinejad M, Emtiazy M. Efficacy and 

short-term safety of topical Dwarf Elder (Sambucus ebulus L.) versus diclofenac for knee osteoarthritis: a 

randomized, double-blind, active-controlled trial. J Ethnopharmacol. 2016;188: 80-86. 

doi:10.1016/j.jep.2016.04.035 

29. Askari A, Ravansalar SA, Naghizadeh MM, Mosavat SH, Khodadoost M, Jazani AM, et al. The 

efficacy of topical sesame oil in patients with knee osteoarthritis: A randomized double-blinded active-

controlled non-inferiority clinical trial. Complement Ther Med. 2019;47: 102183. 

doi:10.1016/j.ctim.2019.08.017 

30. Shoara R, Hashempur MH, Ashraf A, Salehi A, Dehshahri S, Habibagahi Z. Efficacy and safety of 

topical Matricaria chamomilla L.(chamomile) oil for knee osteoarthritis: a randomized controlled clinical 

trial. Complement Ther Clin Pract. 2015;21(3): 181-187. doi:10.1016/j.ctcp.2015.06.003 

31. Lauche R, Cramer H, Langhorst J, Dobos G. A systematic review and meta-analysis of medical 

leech therapy for osteoarthritis of the knee. The Clinical journal of pain. 2014;30(1):63-72. doi: 

10.1097/AJP.0b013e31828440ce 

32.  Ferreira RM, Duarte JA, Gonçalves RS. Non-pharmacological and non-surgical interventions to 

manage patients with knee osteoarthritis: an umbrella review. Acta Reumatol Port. 2018;43(3):182-200. 

33.  Perlman A, Fogerite SG, Glass O, Bechard E, Ali A, Njike VY, et al. Efficacy and safety of massage 

for osteoarthritis of the knee: a randomized clinical trial. Journal of general internal medicine. 2019 

Mar;34(3):379-86. doi:10.1007/s11606-018-4763-5 



34.  Zaheer I, Rahman SZ, Khan RA, Parveen M, Ahmad M. Evaluation of Analgesic Activity of 

Extracts of Delphinium denudatum in Animal Models: A Dose Dependent Pre-Clinical Trial. J Clin Diagn 

Res. 2018;12(12). 

35. Borcsa B, Widowitz U, Csupor D, Forgo P, Bauer R, Hohmann J. Semisynthesis and 

pharmacological investigation of lipo-alkaloids prepared from aconitine. Fitoterapia. 2011;82(3): 365-368. 

doi:10.1016/j.fitote.2010.11.001 

36. Berenbaum F. Osteoarthritis as an inflammatory disease (osteoarthritis is not osteoarthrosis!). 

Osteoarthritis Cartilage. 2013;21(1): 16-21. doi:10.1016/j.joca.2012.11.012 

37. Mohanapriya S, Siva GV. Phytochemical analysis and antioxidant potential of Delphinium 

denudatum wall. J Modern Biotechnol 2013, 2: 53–58. 

38.   Kamboj A, Saluja AK. Isolation of stigmasterol and β-sitosterol from petroleum ether extract of 

aerial parts of Ageratum conyzoides (Asteraceae). Int J Pharm Pharm Sci 2011, 3: 94–96. 

39. Patra A, Jha S, Murthy PN, Manik SA, Sharone A. Isolation and characterization of stigmast-5-en-

3β-ol (β-sitosterol) from the leaves of Hygrophila spinosa T. Anders. Int J Pharma Sci Res 2010, 1: 544–

549. 

40. Lepetsos P, Papavassiliou AG. ROS/oxidative stress signaling in osteoarthritis. Biochim Biophys 

Acta Mol Basis Dis. 2016;1862(4):576-591. doi:10.1016/j.bbadis.2016.01.003 

41. Wang W, Sun C, Mao L, Ma P, Liu F, Yang J, et al. The biological activities, chemical stability, 

metabolism and delivery systems of quercetin: A review. Trends Food Sci Technol. 2016;56:21-38. 

doi:10.1016/j.tifs.2016.07.004 



42. Zhang HS, Zhang M, Yu LH, Zhao Y, He N, Yang X. Antitumor activities of quercetin and 

quercetin-5′, 8-disulfonate in human colon and breast cancer cell lines. Food Chem Toxicol 2012, 50:1589–

1599. doi:10.1016/j.fct.2012.01.025 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

Figure 1. Study flow diagram 

 

 

 

 

 

 

 

 

 

 

 

 



Table 1.The baselines and demographic characteristics of the patients 

 

                 

 

 

 

 

 

 

 

 

 

SD: Standard Deviation; BMI: Body Mass Index; VAS: visual analogue scale; WOMAC: Western Ontario and McMaster 

Universities Osteoarthritis Index 

 

 

 

 

 

 

 

 

 

 

 

P value 
Placebo group 

(n=52) 

Jadwar group 

(n=52) 
 

0.206 59.43± 7.88 57.33 ± 8.85 Age (Mean ±SD) 

0.844 

  Gender n (%) 

24 (46.2%) 23 (44.2%) Male 

28 (53.8%) 29 (55.8%) Female 

0.143 25.25±3.45 26.17±2.90 BMI (Mean ±SD) 

0.627 62.87±13.17 64.26±14.33 VAS 

0.698 4.49±1.33 4.60±1.31 Stiffness 

0.115 37.53±9.67 40.74±9.90 Physical function 

0.001 14.83±4.72 18.00±4.15 WOMAC Pain Score 

0.019 56.85±13.41 63.34±12.85 Total WOMAC 



Table 2. Changes of outcome measures (mean ± SD) before and after the intervention. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

SD: Standard Deviation; VAS: visual analogue scale; WOMAC: Western Ontario and McMaster Universities Osteoarthritis Index 

 

 

 

 

 

 

 

 

 

 

 

   Baseline-After 2 weeks Baseline-After 4 weeks 

  N 
Mean ± SD of 

difference 
P-value 

Mean ± SD of 

difference 
P-value 

VAS 
Jadwar 52 13.085±6.039 0.001> 27.021±10.356 0.001> 

Placebo 52 4.894±3.969 0.001> 5.000±4.663 0.001> 

Stiffness 
Jadwar 52 1.021±.766 0.001> 2.532± 1.442 0.001> 

Placebo 52 .851±.908 0.001> .383±.795 .002 

Physical function 
Jadwar 52 13.191±7.790 0.001> 25.170±10.532 0.001> 

Placebo 52 5.681±4.746 0.001> 4.872±4.689 0.001> 

WOMAC Pain Score 
Jadwar 52 5.894±2.530 0.001> 10.809±3.916 0.001> 

Placebo 52 2.489±2.283 0.001> 2.426±1.975 0.001> 

Total WOMAC 
Jadwar 52 20.107±8.847 0.001> 38.511±12.576 0.001> 

Placebo 52 9.021±7.216 0.001> 7.681±6.276 0.001> 



Table 3. Comparison of mean difference of study variables between jadwar and placebo groups. 

 

SD: Standard Deviation; BMI: Body Mass Index; VAS: visual analogue scale; WOMAC: Western Ontario and McMaster 

Universities Osteoarthritis Index 

 

 

 

 

 

 

 

 

 

P value 
After 4 weeks 

(Mean±SD) 
P value 

After 2 weeks 

(Mean±SD) 
P value 

Baseline 

(Mean±SD) 
  

<0.001 

37.23±12.58 

0.011 

51.17±12.60 

0.627 

64.26±14.33 Jadwar 

VAS 
57.87±13.21 57.98±12.83 62.87±13.17 Placebo 

<0.001 

2.06± 0.845 

0.814 

3.57±1.11 

0.698 

4.60±1.31 Jadwar 

Stiffness 
4.11±1.14 3.64±1.48 4.49±1.33 Placebo 

<0.001 

15.57±7.25 

0.021 

27.55±8.63 

0.115 

40.74±9.90 Jadwar 

Physical function 
32.66±9.78 31.85±9.07 37.53±9.67 Placebo 

<0.001 

7.19±2.90 

0.774 

12.11±3.53 

0.001 

18.00±4.15 Jadwar 

WOMAC Pain Score 
12.40±4.46 12.34±4.31 14.83±4.72 Placebo 

<0.001 
24.83±9.70 

0.079 
43.23±12.09 

0.019 
63.34±12.85 Jadwar 

Total WOMAC 
49.17±12.89 47.83±13.00 56.85±13.41 Placebo 



Table 4. The mean (Q0.25, Q0.75) number of consumed acetaminophen tablets (500 mg) by each group  

Weeks 3-4 Weeks 1-2  

0.79 (0.00,0.00) 3.70 (0.00,7.00) Jadwar 

9.45 (5.00,15.00) 5.49 (0.00,10.00) Placebo 

0.001> 0.076 P value 

                     

 

 

 


