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ABSTRACT 

Background and Purpose: Osteoarthritis is a joint disease in which cartilage and bone tissues are gradually destroyed. The disease is a 

global problem and its prevalence is higher in Asia than Europe and the United States. According to WHO recommendations on the 

use of medicinal plants in the regional nature of any country, the present study aimed to evaluate the effectiveness of Zingiber 

zerumbet ointment compared with Diclofenac gel on clinical manifestations of patients with knee osteoarthritis. Material and 

Method: The present double-blind clinical randomized controlled trial (RCT) was conducted on patients with knee osteoarthritis in 

Tehran (Iran) from February 2017 to September 2018. In the present study, the first group (intervention) consumed Zingiber 

zerumbet ointment and the second group (positive control) consumed diclofenac gel at a dose of 1 g every 8 hours for 4 

consecutive weeks. In the study, the severity of symptoms (pain, stiffness and physical functioning) were considered as the initial 

outcomes by the WOMAC (Western Ontario and McMaster Universities Arthritis Index), and the experimental tests, namely the CBC, 

Cr, BUN, ALP, ALT, AST, CRP, IL1, and IL6 were considered as secondary outcomes of study. Results: The present study was conducted 

on 92 patients with Osteoarthritis (drug group: 48 individuals; positive control group: 44 individuals). In the present study, two 

groups were similar in terms of demographic characteristics. The research results indicated differences in scores of physical 

functioning (drug group = -11.94, MD of Control+ group = -6.43, P <0.001), Pain (MD of drug group = -3.94, MD of Control+ group 

= -2.43, P-value = 0.039), Stiffness (MD of drug group= -1.31, MD of Control+ group= -0.91, P-value= 0.135). Furthermore, further 

results indicated that except for CRP and Bun variables, other Laboratory variables had no significant changes in two groups, 

Zingiber zerumbet ointment and Diclofenac gel. Furthermore, both groups were similar in terms of number of taken acetaminophen 

pills. Conclusion: Given that Zingiber zerumbet ointment has an herbal base and its use in reducing symptoms of osteoarthritis is 

very simple and effective, is use can be recommend in improving symptoms for osteoarthritis.  

 

Keywords: Knee osteoarthritis, Zingiber zerumbet ointment, Iranian medicine. 

 

 

1. INTRODUCTION  

Osteoarthritis (OA) is a joint disease in which cartilage and bone tissues are gradually destroyed. The disease is a global problem and 

its prevalence is higher in Asia than Europe and the United States. The knee joint is the most common joint with osteoarthritis in 

Asian societies (Fransen et al., 2011 and Tehrani-Banihashemi et al., 2014 and Kwok et al., 2010). Thirty-seven percent of people over 

the age of 60 have radiographic evidence of knee disease. Furthermore, 7 percent of adults have symptomatic hand diseases and 17 

percent of those older than 45 years of age have symptomatic knee involvement (Yohannes and Caton, 2010). Studies have reported 

the higher prevalence of osteoarthritis in Iran than some Asian and European countries. In general, 20% of people have 

osteoarthritis in different joints; and the prevalence of knee osteoarthritis has been reported 20.5% in men and women at all ages 

(Tehrani-Banihashemi et al., 2014). Osteoarthritis is the main cause of long-term disability, especially in older people. Furthermore, 

the lower limb osteoarthritis is the most common cause of difficulty in walking or climbing stairs (Harrison and Longo, 2015). OA 

reduces the quality of life and causes depression, and has major economic effect in society due to its direct and indirect costs 

(Yohannes and Caton, 2010 and Harrison and Longo, 2015). Osteoarthritis is a chronic disease that has no definite treatment; and its 

therapies are often supportive and palliative. The treatment of osteoarthritis can be classified into three categories: 1- Drug therapy, 

2- Non-drug therapy (complementary and alternative) and 3- Surgery. Surgery is an invasive, costly and non-applicable for some 

patients; and the drug therapy, including acetaminophen and NSAIDS is not recommended by therapists due to gastrointestinal, 

kidney, edema and hypertension complications. Therefore, despite the lower effect of non-drug therapy, such as the use of topical 

NSAIDs like topical diclofenac than oral drugs, it has less gastrointestinal and systemic complications, and this it is approved by the 

FDA (Food and Drug Administration) (Sinusas, 2012 and Kasper and Fauci, 2015). Many attempts have been made to obtain new 

drugs to control symptoms of these patients, including pain such as the use of monoclonal tansomb antibody and intra-articular 

injection of platelet-rich plasma than can diminish the use of these methods with a variety of efficiency, complications, durability and 

expensiveness (Spierings et al., 2013 and Kon et al., 2010). Therefore, the use of inexpensive, safe and affordable therapies such as 

the use of traditional medicine methods are ideal and desirable to control symptoms and treat Osteoarthritis (Harris et al., 2012 and 
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Hughes et al., 2013 and Naseri, 2004 and Naseri et al., 2007). The use of Zingiber zerumbet product is a proper treatment for 

treating joint pain from the traditional Iranian perspective (Kapoor M et al., 2010 and Kasper et al., 2015 and Baraf et al., 2012). Bitter 

ginger with a scientific name of Zingiber zerumbet (ZZ) is from the ginger family. The plant is grown in tropical areas such as 

Malaysia and is highly utilized for medical purposes. Various effects have been reported for this plant, including anti-inflammatory, 

anti-fever, analgesic, anti-ulcer, anti-oxidant, antimicrobial, anti-platelet aggregation effects, anticancer and immune response 

modulation (Prakash et al., 2011 and Zakaria et al., 2011). The roots of this plant have been traditionally used to relieve cough, 

stomach pain, dyspepsia, colic and anti-parasite (20 and can verify anti-inflammatory effects of this plant. Given that the World 

Health Organization has recommended the use of long-lasting medicinal herbs by accepting specific guidelines (World Health 

Organization, 2005). The present study aimed to evaluate the effectiveness of Zingiber zerumbet ointment compared to diclofenac 

gel on clinical symptoms of patients with knee osteoarthritis.    

 

2. MATERIAL AND METHODS 

The present study was a double-blind randomized controlled trial and aimed to evaluate the effect of Zingiber zerumbet ointment 

on the treatment of knee osteoarthritis in Tehran (Iran) from February 2017 to September 2018. The research population consisted 

of patients with knee osteoarthritis and inclusion criteria referred to the rheumatology clinic of Shahid Mostafa Khomeini Hospital. 

Participants were visited in person if they had the following inclusion criteria: 1- Willing to participate in the study, 2- Outpatient 

patients with knee osteoarthritis based on ACR clinical criteria including pain and having at least three out of five conditions (aged 

over 50, knee stiffness for less than 30 minutes in the morning, Crepitus in moving knee, bone sensitivity, non-feeling of heat in the 

examination, and bone prominence), 3- Non- pregnancy and lactation, 4- No history of knee surgery, 5- Absence of manifest mental 

illness, 6- Absence of active physical illness, 7- No secondary osteoarthritis such as rheumatoid arthritis and gout, infectious arthritis, 

metabolic arthritis, and traumatic arthritis. After necessary explanations by the presenter, informed consent forms were signed by 

patients. The diagnosis of knee Osteoarthritis was done by the physician based on the ACR criteria. In the present study, patients 

were randomly classified into intervention and positive control groups using the random block assignment method (as AB, BA) in 

the first visit after confirmation of the disease.  

The exclusion criteria of study were as follows: 1- Patient's unwillingness to continue to participate in the project, 2- Incidence of 

any drug intolerance, and 3- The use of parallel therapy in the treatment of knee osteoarthritis. After selecting patients, they 

randomly entered into two groups respectively. Intervention group: topical application of 1g of Zingiber zerumbet ointment every 8 

hours for 4 consecutive weeks. Positive control group: Topical use of 1g of diclofenac gel every 8 hours for 4 consecutive weeks. In 

the present study, essential drugs were made by the researcher pharmacist and encoded without mentioning the drug name and 

put in containers and packaged in the same shape; and the participants were asked to consume the drug for 4 weeks according to 

the same instructions.  

In the present study, enough 325-mg acetaminophen was given to patients in the same boxes and they were allowed to use 

acetaminophen tablets for up to 6 tablets per day if they had pain. Finally, acetaminophen boxes were given to researchers to count 

number of consumed actinophene tablets at the end of study. In the study, the severity of symptoms (pain, stiffness and limitation 

of physical activity of knee) was measured as a preliminary outcome by the WOMAC (Western Ontario and McMaster universities 

Index of osteoarthritis) questionnaire at the beginning and end of second and fourth weeks and experimental tests, namely the CBC, 

Cr, BUN, ALP, ALT, AST, CRP, IL1, and IL6 were used at the beginning and end of the fourth week, and the number of consumed 

acetaminophen was considered as the secondary outcome of study at the end of the fourth week. Measurement of Interleukin 1 and 

Interleukin 6 levels was done using ELISA method by the R&D kit of company. In the study, the patients were also asked to note and 

report to researchers if they observed any side effects of drugs. The WOMAC was a 24-item questionnaire (5 questions for pain 

assessment, 2 questions for assessing knee dryness and 17 questions for evaluating physical function) on a 5-point Likert scale (4= 

very high, 3= high, 2= medium, 1= Low, 0= no) in which the respondents were asked to respond to the incidence of symptoms. 

Validity and reliability of questionnaire were confirmed by internal and external studies (Escobar et al., 2002). The study was 

approved by the Medical Ethics Committee of Shahed University on 5/4/2017 and registered with a code of IR.Shahed.REC.1395.233. 

It was also registered and approved at the Iranian Registry of Clinical Trials (IRCT) on 21/1/2018 with a code of 

IRCT20170428033670N1.  

 

Drug and placebo preparation methods 

First, the root of plant Zingiber zerumbet was prepared from the pharmacy market of Tehran and detected in each herbarium of 

Faculty of Pharmacy of Shahid Beheshti University of Medical Sciences (herbarium code: SEMU-8095), and the plant root was 
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washed with water and dried, then powdered and the hydroalcoholic extract was prepared by adding water and alcohol. Finally, the 

filtered extract was distilled by distillation device in a vacuum; and the resulting dry extract was obtained. The product zingiber 

zerumbet was prepared from 5% Zingiber zerumbet extract and Eucerin grade 400, and the Zingiber zerumbet Powder form was 

prepared. The obtained product and the diclofenac gel 1% were encoded in the same containers (by taking into account the smell 

and color).  

  

Statistical analysis and sample size  

Descriptive statistics (mean, standard deviation, correlation, frequency and percentage) and inferential statistics (Chi-square test, 

independent t-test, Mann-Whitney test, repeated-measure ANOVA and Friedman test) were performed proportional to normal ad or 

lack of response variable using K-S test. In the study, SPSS 21 was used and the significance level was 5%. In the study, the same size 

was 43 according to d= 0.8, 𝛼 = 0.05, 𝛽 = 0.1 based on 𝑛 = 2 (𝑍𝛼

2

+ 𝑍𝛽)
2

/𝑑2  formula. 14 samples were added to this number by 

consideration of 30% sample loss. Finally, 57 samples were considered in each group of the present study.  

 

3. RESULTS 

In the study, 200 participants were studied; and 114 ones had the inclusion criteria, and eventually 92 participants remained at the 

end of study (Figure 1). Table 1 presents demographic characteristics of participants in two groups. Based on the information off this 

table, we can ensure the distribution of demographic and basic variables of participants in the study. In Table 2, the mean and 

standard deviation of physical functioning, pain, stiffness and total WOMAC variables were measured before, two weeks and a 

month after the intervention. Based on reported results of this table, it can be seen that all four mentioned variables were 

significantly decreased during the study. The results also indicated that except for the Stiffness variable, the Physical Functioning and 

Pain significantly decreased in the intervention group compared to the control group. According to the Table 3, except for the CRP 

and Bun variables, other variables, namely the ESR, HB, Hct, PLT, Rbc, Smooth, Sgpt, Wbc, Alkp and Cr had no significant changes in 

intervention and control groups. In Table 4, two groups were compared in terms of number of acetaminophen tablets and also the 

mean and SD of Interleukin 1 and Interleukin 6 concentration according to the two groups in end of study have shown in table 5. 

Results indicated similar functions of both drug and positive control groups in terms of mentioned variables. Figure 2 & 3 shows the 

total score of the WOMAC during the course of the treatment, the vertical axis of the WOMAC score and the horizontal axis of the 

time (P-Value=0.001).  

 

Table 1 The base line variables according to the two groups 

  Treatment 

P-value 
Categorical  variables  

Drug (n=48) Diclofenac (n=44) 

N % N % 

Gender 
Male 15 31.3% 8 18.2% 

0.228 
Female 33 68.8% 36 81.8% 

Marriage 
Single 1 2.1% 1 2.3% 

0.950 
Married 47 97.9% 43 97.7% 

Academic Education 
No 42 87.5% 40 90.9% 

0.742 
Yes 6 12.5% 4 9.1% 

Continuous variables  Drug   Control +  

  Mean SD Mean SD P-value 

Age year 53.5 11.7 57.6 10.6 0.082 

BMI Kg/m2 30.3 4.04 28.9 4.29 0.111 

Pain  (0-20) 10.43 3.54 10.90 3.12 0.506 

Physical Function  (0-68) 30.04 9.61 29.75 9.97 0.887 

Stiffness  (0-8) 3.10 1.51 2.59 1.33 0.090 

Total (WOMAC) (0-96) 44.04 12.79 42.7 13.37 0.625 

Interleukin 1 Pg/ ml 1.208 1.961 2.695 6.192 0.355 

Interleukin 6 Pg/ ml 2.104 2.076 4.64 8.22 0.505 

The p-value calculated using chi square test for categorical variables and t-test or Mann-Whitney Test for continuous variable.  

BMI: Body Mass Index, WOMAC: Western Ontario and McMaster universities Index of osteoarthritis, SD: Standard Deviation.  
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Figure 1 Follow diagram of study 

 

 

Table 2 Physical Functioning, Pain, Stiffness and Total WOMAC score during study according to the two groups 

 

Time 

P-value P-value Base Line 
2th week after 

study 

1 month after 

study 

Mean SD Mean SD Mean SD 

Physical 

Functioning  

Drug 30.04 9.61 19.67 10.25 18.10 10.97 <0.001 
<0.001 

Control+ 29.75 9.98 24.91 9.35 23.32 9.55 <0.001 

Pain 
Drug 10.90 3.12 7.27 3.55 6.96 4.35 <0.001 

0.039 
Control+ 10.43 3.55 8.52 3.32 8.00 3.45 <0.001 

Stiffness 
Drug 3.10 1.52 1.85 1.41 1.79 1.61 <0.001 

0.135 
Control+ 2.59 1.34 1.84 1.20 1.68 1.29 <0.001 

Total WOMAC 
Drug 44.04 12.79 28.79 14.49 26.63 15.93 <0.001 

0.001 
Control+ 42.70 13.37 35.27 12.73 33.07 13.15 <0.001 

SD: Standard Deviation, The P-value 1 is based on Repeated Measurement analysis or Friedman Test. 

Assessed for eligibility (n= 200) 

Excluded (n=86) 

 Not meeting inclusion criteria (n=70) 

 Declined to participate (n=8) 

 Other reasons (n=8) 

Analysed (n=48)  

Excluded from analysis (High Missing) (n=1) 

Allocated to drug group (n=57) 

• Received allocated intervention (n=57) 

• Did not receive allocated intervention (give 

reasons) (n=0) 

Allocated to placebo group (n=57) 

• Received allocated control + (n=57) 

• Did not receive allocated intervention (give 

reasons) (n=0) 

 

Analysed (n=44)  

Excluded from analysis (High Missing) (n=0) 
  

Allocation 

Analysis 

Randomized (n=114) 

Enrollment 

Lost to follow-up (give reasons) (n=9) 

Discontinued intervention (Drug allergy) (n=0) 

Lost to follow-up (Lack of Cooperation) (n=11) 

Discontinued intervention (Drug allergy) (n=2) 

Follow-Up 
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Figure 2 The total score of the WOMAC during the course of the treatment 

 

Table 3 The mean secondary outcomes before and after treatment according to the two groups 

Variables Group Mean SD Mean SD Diff P-value 

ESR 

Drug 16.89 13.93 12.57 8.3 -4.32 0.143 

Control+ 13.39 10.36 11.89 6.33 -1.5 0.473 

 P-value 0.902 P-value 0.786   

CRP 

Drug 2.84 2.89 2.02 4.03 -0.82 0.011 

Control+ 1.3 1.16 0.74 0.91 -0.56 0.005 

 P-value 0.014 P-value 0.085   

HB 

Drug 13.54 1.39 13.53 1.55 -0.01 0.082 

Control+ 13.78 0.92 13.65 1.23 -0.13 0.187 

 P-value 0.545 P-value 0.916   

Hct 

Drug 41.57 9.73 40.68 4.36 -0.89 0.118 

Control+ 41.68 2.59 41.47 3.28 -0.21 0.449 

 P-value 0.472 P-value 0.391   

Plt 

Drug 248.37 69.39 250.43 63.89 2.06 0.812 

Control+ 231.95 58.21 237.31 56.65 5.36 0.427 

 P-value 0.217 P-value 0.597   

Rbc 

Drug 4.77 0.5 4.74 0.51 -0.03 0.175 

Control+ 4.74 0.3 4.73 0.4 -0.01 0.495 

 P-value 1.000 P-value 0.991   

Sgot 

Drug 20.89 8.67 19.86 5 -1.03 0.148 

Control+ 20.83 5.67 21.88 5.41 1.05 0.162 

 P-value 0.198 P-value 0.270   

Sgpt 

Drug 24.24 13.41 20.43 6.39 -3.81 0.681 

Control+ 21.8 9.44 21.89 8.99 0.09 0.293 

 P-value 0.359 P-value 0.625   

Wbc 
Drug 6.47 1.17 6.52 1.42 0.05 0.299 

Control+ 6.32 2.02 6.53 3.07 0.21 0.405 

0
5

10
15
20
25
30
35
40
45
50

base line 2th week after
study

1 month after
study

drug

control+
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 P-value 0.132 P-value 0.226   

Alkp 

Drug 183.24 57.41 175.97 55.82 -7.27 0.813 

Control+ 176 43.55 178.2 37.08 2.2 0.651 

 P-value 0.741 P-value 0.309   

Bun 

Drug 16.16 5.82 14.96 6.14 -1.2 0.042 

Control+ 14.46 3.82 16.09 4.85 1.63 0.047 

 P-value 0.310 P-value 0.194   

Cr 

Drug 0.82 0.25 0.8 0.19 -0.02 0.784 

Control+ 0.8 0.2 0.82 0.18 0.02 0.139 

 P-value 0.857 P-value 0.769   

SD: Standard Deviation, the P-value1 is based on paired sample t-test or Wilcoxon Signed Ranks Test, P-value 2 is based on 

independent sample t-test or Mann-Whitney Test 

 

Table 4 The mean and SD of number of acetaminophen pills according to the two groups in end of study 

Continuous 

variables 
 

Drug 

 
  

Control + 

 
 

  Mean SD Mean SD P-value 

Acetaminophen Pills Number 3.92 5.92 4.64 5.68 0.554 

 

Table 5 The mean and SD of Interleukin 1 and Interleukin 6 concentration according to the two groups in end of study 

  
Drug 

 
 

Control + 

 
  

  Mean SD Mean SD P-value 

Interleukin 1 Pg/ml 1.581 3.176 2.723 5.473 0.085 

Interleukin 6 Pg/ml 2.664 2.908 5.644 8.46 0.177 

 

 

 

Figure 3 Mean of Interleukin 1 and Interleukin 6 concentration in drug and control groups  

 

4. DISCUSSION  

Results of the present study aimed to evaluate the effectiveness of Zingiber zerumbet ointment compared to the diclofenac gel on 

clinical symptoms of patients with knee osteoarthritis indicating that Zingiber zerumbet ointment reduced the mean of Physical 

Drug Control

Interleukin 1 1.581 2.723

Interleukin 6 2.664 5.644

1.581

2.7232.664

5.644

0
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Functioning, Pain and Stiffness variables in terms of diclofenac gel. Results of the present study about the Zingiber zerumbet 

ointment were consistent with results of previous studies (Baraf et al., 2012 and Baraf et al., 2010 and Barthel et al., 2009 and 

Niethard et al., 2005). Zakaria et al. studied the impact of analgesic and anti-inflammatory effects of Zingiber zerumbet ointment and 

indicated that the extract Zingiber zerumbet had analgesic and anti-inflammatory effects due to anti-inflammatory and analgesic 

Opioid, Bradykinin and histamine pathways (Zakaria et al., 2010).  

The results also indicated that the mean score of Physical Functioning decreased by -11.94 units in group Zingiber zerumbet 

ointment after a month of consumption, while this change it was almost a half of that amount and equal to -6.43 in the diclofenac 

gel group. In this regard, results of study were consistent with a research by Khodadoust et al. who investigated the effect of topical 

consumption of dill oil in comparison with diclofenac gel and found that Zingiber zerumbet ointment had higher effect than 

Diclofenac gel and dill oil. Furthermore, results of the present study had better results than a research by Barzi et al., who 

investigated the impact of joint ointment which was a natural combination of the traditional Iranian medicine, on the reduction of 

pain and improving the function of patients with joint arthritis (Mehdi Barzi et al., 2008). Compared to a study by Shoara et al., who 

studied the effect of topical use of chamomile oil on the treatment of knee osteoarthritis, the present study indicated that the 

Zingiber zerumbet ointment had better therapeutic function than the chamomile oil (Shoara et al., 2015).  

In comparison to a study by Soleimani et al., who studied the effect of topical use of Nerium Oleander oil on the treatment of 

knee osteoarthritis, results of the present research indicated that Zingiber zerumbet ointment had a better function than chamomile 

oil in pain reduction and knee stiffness (Soleimani et al., 2014). Further results also indicated that the mean of Pain variable after a 

month in the Zingiber zerumbet ointment group decreased by about -3.94 units, but the reduction was -2.43 in the diclofenac gel 

group. This change in the group Zingiber zerumbet ointment was significant compared to diclofenac gel. The pain relief effects of 

Zingiber zerumbet ointment were also proven in previous studies (Khalili Shomia et al., 2012). Previous studies indicated that 

analgesic effects of Zingiber zerumbet ointment in oral and intravenous administration of extract Zingiber zerumbet reduced pain 

and edema in animal samples (Somchit, 2012). The impact of Zingiber zerumbet ointment was probably due to the fact that Zingiber 

zerumbet ointment plays role in inhibiting the glutaminergic pathway, the TRPV1 receptor and activating the pathway of l-arginine, 

nitric oxide, cGMP, Protein kinase C and channel-dependent effects of K (Somchit, 2012). Another reason for effect of Zingiber 

zerumbet can be seen in the presence of its active ingredient, Zerumbone. In an animal model, Somchit et al. indicated an anti-

inflammatory effect of 20mg/kg of Zerumbone resembled Piroxicam 20mg/ kg. Studies also indicated that Zerumbone could reduce 

the inflammatory process in the induced osteoarthritis model in mice by inhibiting immune cells of MHC II (Ganabadi and Kadir, 

2009 and Chien et al., 2008 and Somchit  et al., 2005).  

In terms of stiffness variable and despite the fact that the difference in mean of Stiffness variable at the end of study was higher 

in the group Zingiber zerumbet ointment at the beginning of study (mean difference= -1.31) than the diclofenac gel (mean 

difference= -0.91), the difference was statistically equal in both groups. According to results, except for CRP and Bun variables, other 

variables, including ESR, HB, Hct, PLT, Rbc, Smooth, Sgpt, Wbc, Alkp and CR had no significant change in two groups of Zingiber 

zerumbet ointment and diclofenac gel. The result indicated the lack of complications in the use of both drugs. Two groups were also 

similar in terms of number of acetaminophen pills.  

Despite the fact that previous studies reported the mediating roles of inflammatory factors and the cytokine environment for 

osteoarthritis (Kapoor et al., 2010 and Fernandes et al., 2002). Results for variables, Interleukin 1 and 6 indicated no significant 

difference between two groups before and after the intervention. However, it should be noted that the inflammation was not the 

only factor involved in the pathogenesis of osteoarthritis and other factors such as age, race, obesity, and inappropriate use of joint 

were also involved in its emergence (Attur et al., 1998 and Gabay, 2006). Finally, the strengths of study included the double-blind 

nature, random allocation, appropriate sample size, and control of confounders.  

 

5. CONCLUSION  

Given that the use of Zingiber zerumbet ointment is riskless and it easily and effectively decreases symptoms of osteoarthritis, 

Zingiber zerumbet ointment can recommend for improving symptoms of osteoarthritis.  
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