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Abstract 

Vernonia cinerea (L.) Less. (VC) and Boesenbergia rotunda (L.) Mansf. (BR) are supposed to be effective for 

ceasing cigarette smoking, but systematic investigation is lacking. Objective of this study was to primarily assess the 

efficacy and safety of two oral spray formulations, one with VC extracts alone and another with combined extracts of VC 

and BR compared to placebo. The randomized, placebo-controlled trial was conducted at the outpatient department of 

Chao Phya Abhaibhubejhr Hospital, Prachinburi Province, Thailand. Smokers were randomly assigned to three groups to 

receive oral sprays with the extracts of VC (n=22), VC combined with BR (n=23), or placebo (n=22) together with a 

counseling program. Descriptive statistics were employed to analyze baseline characteristics while non-parametric 

inferential statistics were used to compare among the groups. 

Results: By the sixth week, the percentages of reduction of cigarette smoking was in the groups with VC spray 

(n=18), VC combined with BR spray (n=21), and the placebo (n=17) compared to the first week 67.09% vs. 28.19%, 

73.90% vs. 35.97%, and 46.65% vs. 26.20%, respectively. The reduction in the intervention groups compared to the 

placebo group was significantly higher since the second week (p<0.05). There were no significant differences in the 

abstinence status (p>0.05) among three groups. The Fagerstrom Test For Nicotine Dependence (FTND) score 

before and after the study in all groups was significantly decreased. Both active spray formulations were well-tolerated 

similar to placebo. No serious adverse events were observed. Both oral spray formulations appear to be promising to 

support smoking cessation. Further studies with larger group of heavy smokers and longer duration of the interventions 

are needed to provide robust data about the issue. 
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บทคัดย่อ 

หญา้ดอกขาว (Vernonia cinerea (L.) Less (VC)) และกระชาย (Boesenbergia rotunda (L.) Mansf. 

(BR)  เป็นพืชสมุนไพรท่ีมีรายงานการใช้ประโยชน์ในผูท่ี้สูบบุหร่ี  วตัถุประสงค์เพื่อประเมินประสิทธิผล

และความปลอดภยัของสเปรยพ์่นในช่องปาก 2 สูตร คือ สูตรท่ีมีส่วนผสมของสารสกดั VC และสูตรผสม

ของสารสกดั VC และสารสกดั BR โดยศึกษาเปรียบเทียบกบัยาหลอก  การศึกษาดาํเนินการท่ีแผนกผูป่้วย

นอก โรงพยาบาลเจ้าพระยาอภัยภูเบศร โดยศึกษาในผูสู้บบุหร่ีท่ีเข้าร่วมโปรแกรมเลิกบุหร่ีด้วยการ

ปรับเปล่ียนพฤติกรรม ซ่ึงแบ่งเป็น 3 กลุ่มดว้ยวิธีสุ่ม ไดแ้ก่ กลุ่มท่ี 1 VC (n=22), กลุ่มท่ี 2 VC และ BR        

(n=23) และกลุ่มท่ี 3 ยาหลอก (n=22) วิเคราะห์โดยใช้สถิติพรรณนาและอนุมานเพื่อเปรียบเทียบความ

แตกต่างของกลุ่มตวัอยา่ง 

ผลการวิจยั: ท่ี 6 สัปดาห์ พบร้อยละของจาํนวนบุหร่ีท่ีลดลง ในกลุ่มท่ี VC (n=18), กลุ่มท่ี VC และ 

BR (n=21) และกลุ่มท่ีไดรั้บยาหลอก (n=17) เม่ือเปรียบเทียบกบัสัปดาห์แรก เท่ากบั 67.09% และ 28.19%, 

73.90% และ 35.97% และ 46.65% และ 26.20% ตามลาํดบั อตัราการลดลงของมวนบุหร่ีในทั้งสองกลุ่มมี

นยัสําคญัทางสถิติ (p<0.05) ตั้งแต่สัปดาห์ท่ีสอง แต่ไม่มีความแตกต่างอย่างมีนยัสําคญัทางสถิติ (p>0.05) 

กบัยาหลอก ผลคะแนน Fagerstrom Test For Nicotine Dependence (FTND)  ช่วงก่อนและหลงัการศึกษามี

ค่าลดลงอยา่งมีนยัสาํคญัทางสถิติในทุกกลุ่มตวัอยา่ง สเปรยท์ั้งสามชนิดมีความปลอดภยัดี สเปรยพ์่นในช่อง

ปากท่ีมีส่วนผสมของสมุนไพรทั้ง 2 สูตรมีความเป็นไปไดท่ี้จะใชเ้สริมการเลิกบุหร่ี ทั้งน้ีควรมีการศึกษาใน

กลุ่มผูสู้บบุหร่ีจาํนวนมากข้ึนและขยายช่วงระยะเวลาการศึกษาใหน้านข้ึน  
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Introduction 

 Tobacco smoking is one of the most 

important risk factors of various diseases 

including cancer.1 Smoking cessation is, 

therefore, a particularly important preventive 

measure that deserves serious attention from 

healthcare professionals and smokers alike. 

 Smoking cessation guidelines normally 

recommend two steps of treatment, including 

counseling for behavioral modification and 

pharmacotherapy. Having a strong intention is 

the first step towards quitting smoking. The 

second step, pharmacotherapy, is also significant 

to  alleviate the nicotine withdrawal symptoms, 

including anxiety, irritability, restlessness, and 

others.2 Two major options of the pharmacological 

approaches are nicotine replacement therapy 

(NRT) using nicotine patch and nicotine gum, 

and non-nicotine medications such as varenicline, 

bupropion, clonidine and nortriptyline.3 Today, 

some evidence and traditional wisdom have 

supported using of medicinal plants as 

supplements in this purpose, for example 

Vernonia cinerea (L.) Less. (VC),4 Acorus calamus L.,5 

Eugenia aromaticum O. Berg and Astragalus 

membraneceus (Fisch.) Bunge.6 VC tea are 

included in the National List of Essential 

Medicine (NLEM) for smoking cessation.7 

 In ancient times, VC has been used to 

relieve cough, fever, stomachache, flatulence 

and dysuria.8-9 It contributes to smoking 

cessation by making the tongue numb from its 

high content of nitrate. It also makes cigarettes 

smelling unpleasantly and disturbs the sense of 

taste. In addition, VC relieves withdrawal 

symptoms because itself also contains nicotine9; 

it’s effect on smoking cessation has been 

frequently investigated.4,9-18 

 Boesenbergia rotunda (L.) Mansf. (BR) 
 is a Thai traditional medicine with antiflatulent, 

diuretic and tonic effects.19 A study showed that 

BR can reduce the accumulation of dental plaque 

and biofilm, which are the causes of caries and 

halitosis.20,21 Cigarette smokers may develop 

halitosis and periodontal problems.22 BR would 

help relieving these symptoms and as a result 

smokers may feel more comfortable. This effect 

may also enhance the effectiveness of 

pharmacotherapy. 

 The above-mentioned properties of VC 

and BR have made them the leading candidates 

for alternative pharmacotherapy for smoking 

cessation, hence the oral spray was developed to 

improve patients’ adherence by combining the 

extracts of these two medicinal plants. This 

preliminary study aims to assess the efficacy and 

safety of new oral spray formulations compared 

to a placebo in light cigarette smokers.  

Methodology 

Subjects 

 Male ‘light’ smokers aged 18-50 years 

living in Prachinburi Province and determined to 

quit smoking were enrolled in this study. ‘Light 

smoking was defined by smoking at least 3 

http://www.theplantlist.org/tpl1.1/record/ild-32156
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cigarettes daily in the last one month. Exclusion 

criteria were  relevant co-morbidity, such as 

heart diseas, cancer, hepatic or renal 

abnormalities, depression, using other tobacco 

products such as cigars, pipes, baraku, being 

used to narcotics such as amphetamine, 

amphetamine derivatives, marijuana, and heroin. In 

addition we excluded individuals already using 

alternative anti-smoking medication, such as 

NRT, varenicline, bupropion, clonidine, 

nortriptyline or medicinal plants, as well as those not 

being able to  communicate in Thai language, or 

participating in other studies. All subjects signed 

informed consent forms before the experiment.  

 The sample size was estimated to 

accomplish a power of 80% at the alpha level of 

0.05. The average percentage reductions of 

cigarettes smoked in the treatment group, 59.52% 

and the control group, 14.04% were used for 

effect size in the calculation.14 The calculated n 

was 17 for each group. To account for the 

possible dropout rate of  20%, however, the sample 

size was adjusted to 21 for each group.  

The oral Sprays 

 The oral sprays of VC, VC extract 

combined with BR extract and the placebo were 

manufactured by Chao Phya Abhaibhubejhr 

Hospital Foundation. In brief, the active 

ingredient of the VC oral spray was extracted 

from 20 grams of the dried crude plants. For the 

oral spray of VC combined with BR, the 

concentrated extract of VC was mixed with the 

volatile oil of BR. Quality control of raw 

materials and finished products were done 

according to Thai Herbal Pharmacopeia.  

Study Design 

 The randomized, placebo-controlled trial 

was conducted at the Outpatient Department of 

Chao Phya Abhaibhubejhr Hospital, Prachinburi 

Province, Thailand.  

Data Analysis 

 Descriptive Statistics were used to 

illustrate the baseline characteristics and the 

smoking history.  Discrete data were presented 

as numbers and percentages. Continuous data 

were presented as mean and standard deviation 

(mean ± SD).  Nonparametric inferential statics 

were employed for the data with abnormal 

distribution. The analysis was conducted using 

SPSS software 22.0. The statistical differences 

were significant at p < 0.05. 

Results 

Baseline characteristics and smoking history 

Sixty-seven smokers participated in this 

study. Twenty-two subjects were randomly 

assigned to receive the VC oral spray, 23 for the 

combined VC and BR oral spray, and 22 for the 

placebo. Eleven subjects dropped out of the 

study: 4 subjects, 2 subjects, and 5 subjects form 

the above-mentioned groups, respectively so that 

the final numbers of participants for analysis 

were 18, 21, and 17, respectively. Baseline 

characteristics and smoking history of the 

participants are shown in Table 1. There were no 
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statistically significant differences among groups 

of the participants for any characteristic. Most 

subjects were single and either senior high 

school or vocational school graduates.  None had 

underlying diseases as mentioned in method. 

Table 1 Baseline characteristics and smoking history of the participants  

Characteristics VC oral spray     

n = 18 

combined VC 

and BR oral 

spray   n = 21 

placebo oral 

spray 

n = 17 

p 

Age (years) 29.89 ± 6.38 33.19 ± 7.26 32.59 ± 5.79 0.270 

Marital status     

   Single 7(38.89) 7 (33.33) 6 (35.30) 0.940 

   Married 11(61.11)  14 (66.67) 11 (64.70)  

Education levels     

   Junior high school 5 (27.78) 2 (9.52) 6 (35.30) 0.153* 

   Above Junior high school 13 (72.22) 19 (90.48) 11 (64.70)  

Underlying diseases     

   No underlying diseases 18 (100) 21 (100) 17 (100)  

Average age at 1st time 

smoking, years 

       19.06 ±4.12 17.95±5.41 19.59±2.89 0.321 

Smoking duration, years 10.83 ± 6.75 15.24 ± 7.68 13.00 ± 5.61 0.141 

Cigarettes smoked/day     

   <10 cigarettes/day 13(72.22) 11(52.38) 12(70.59)  

   10-20 cigarettes/day 4(22.22) 8(38.10) 5(29.41) 0.276* 

   >20 cigarettes/day 1(5.56) 2(9.52) 0(0.00)  

Attempt to quit smoking, times 1.72±1.13  2.05±1.66  1.82±1.01  0.734 

FTND score 2.11 ± 1.41 3.67 ± 2.58 2.88 ± 2.69 0.120 

* p-value  from Fisher’s Exact test    
 

Age, 1st time smoking age, smoking duration, 

attempt to quit smoking and FTND score are 

expressed as mean ± SD while other 

characteristics are expressed as number (%). 

  

Fagerstrom Test for Nicotine Dependence 

(FTND) score is a standard instrument for 

assessing the intensity of physical addiction to 

nicotine. The test was designed to provide an  
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ordinal measure of nicotine dependence related 

to cigarette smoking. The FTND scoring 

evaluation: ≤ 4 is low dependence on nicotine, 5 

is moderately dependence on nicotine and ≥ 6 is 

high dependence on nicotine.23   

 Smoking history of the groups VC oral 

spray, the combined VC and BR oral spray did 

not differ significantly including the average age 

for the first smoking with 19.06, 17.95 and 19.59 

years, respectively. The smoking durations were 

10.83, 15.24 and 13.00 years, respectively. Most 

subjects smoked less than 10 cigarettes daily. 

The number of attempts to quit smoking were  

1.72 times, 2.05 times, 1.82 times, respectively. 

Most subjects had low level of nicotine 

dependence. 

Efficacy of oral sprays 

 The percentages of reduction in smoking 

for each week are shown in Figure 1. In the first 

week, the percentages of reduction in smoking 

did not differ significantly. However, there were 

significant differences between those for week 

2-6. As for the percentages of reduction in the 

sixth week were 67.09, 73.9 and 46.65, 

respectively, both formulas of oral spray could 

reduce the numbers of cigarettes smoked. 

 

 

 

 

 

 

 

 

 

 

 

 

* = significant at p < .05 

Figure 1 Percentages of smoking reduction during the six-week period 

At the end of Week 6, when 56 subjects 

were regrouped into the VC group (n = 39) and 

the placebo (n = 17). Five subjects (12.82%) in 

the former and 2 subjects (11.76%) in the latter 

were found to have successfully quit smoking 

(number of cigarette equal to zero at 6th week). 

These percentages as shown in Table 2, however, 

there was not statistical difference. 

28.19 

42.17 

52.32 50.47 

59.17 

67.09 

0 

35.97 

49.14 

57.01 
60.75 

65.68 

73.9 

0 

26.2 25.98 

36.86 38.96 
43.87 46.65 

0

10

20

30

40

50

60

70

80

0 1 2 3 4 5 6 

Pe
rc

en
ta

ge
s o

f s
m

ok
in

g 
re

du
ct

io
n 

Week 

VC oral spray

Combined VC+BR oral spray

Controlled

* 

* * 
* 

* 

* 



วารสารวิจยัทางวทิยาศาสตร์สุขภาพ ปีท่ี 13 ฉบบัท่ี 2 : กรกฎาคม – ธนัวาคม 2562   123 
 

 
 

Table 2 Subjects’ smoking status at the end of the sixth week 

Smoking status VC oral sprays 

n = 39 

Placebo oral spray 

n = 17 

p 

Abstinence 5 (12.82) 2 (11.76) 0.152 

No abstinence 34 (87.18) 15 (88.24) 

Values are expressed as number (%). 
 

    FTND scores before and after the 

studied period are shown in Table 3. After 

participating in the study, all subjects’ nicotine 

dependence significantly decreased.
 

Table 3 FTND scores before and after participating in the study  

 VC oral spray     

n = 18 

Combined VC and 

BR oral spray   n = 21 

Placebo oral spray 

n = 17 

Before 2.11 ± 1.41 3.67 ± 2.58 2.88 ± 2.69 

After 0.78 ± 0.94 1.57 ± 1.63 1.18 ± 1.70 

p-value 0.002   0.001 0.002 

  FTND scoring evaluation :  ≤ 4 = low dependence on nicotine,  5 = moderately dependence on nicotine, 

     ≥ 6 = Highly dependence on nicotine 
 

Safety of oral sprays 

 The adverse events noticed in each 

group of the participants are shown in Table 4.  

The number of adverse events did not 

significantly differ among the three groups. No 

serious adverse events occurred in any groups. 
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Table 4 Safety of oral sprays reported by participants  

Adverse events VC oral 

spray     

n = 18 

combined 

VC and BR 

oral spray   

n = 21 

placebo 

oral spray 

n = 17 

p 

Dry mouth 

Tongue numbness and inability to taste food 

Gastrointestinal disturbances 

Nausea and vomiting 

12 (66.67) 

10 (55.56) 

2 (11.11) 

1 (5.56) 

10 (47.62) 

8 (38.10) 

4 (19.05) 

1 (4.76) 

11 (64.71) 

7 (41.18) 

3 (17.65) 

0 (0.00) 

0.409 

0.518 

0.780 

0.631 

Dizziness 2 (11.11) 0 (0.00) 0 (0.00) 0.112 

Sore throat 0 (0.00) 0 (0.00) 1 (5.88) 0.311 

Aphthous ulcer 1 (11.11) 0 (0.00) 0 (0.00) 0.341 

Having sputum 1 (11.11) 1 (4.76) 1 (5.88) 0.987 

Values are expressed as number (%). 
 

Discussion 

 The major findings of this randomized, 

placebo-controlled trial disclosed the significant 

efficacy of the oral sprays of VC extract and VC 

extract combined with BR extract on reduction 

in the number of cigarettes smoked more than a 

placebo. This results are in accordance with 

findings of several studies.4,10-16   

As compared to previous researches, it 

seems that VC oral sprays were very effective as 

the daily dose of VC consumed by volunteers 

was low (data not shown). For example, this 

research needed average dose of VC between 

0.31-0.38 g/day. Whereas herbal tea4,14,17-18 and capsule15 

needed dose of VC 4-10.71 g/day and 3 g/day 

respectively to reach the goal. 

 The most common adverse events found 

in all groups were dry mouth, tongue numbness, 

decreased ability to taste foods, and 

gastrointestinal disturbances. There were no 

significant differences among the groups. This is 

consistent with the findings of another study, 

which showed no serious adverse events 4,13,15.  

 As for the satisfaction with the oral 

sprays (data not shown), the spray of VC extract 

combined with BR extract was found to be the 

most efficient product, probably due to the taste 

and the fact that BR could reduce plaque and 

biofilm accumulation, which is the causes of 

caries and halitosis.19-20 

 The abstinence status, however, did not 

significantly differ from placebo. This may 

result from the small number of subjects and the 
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short duration of the study. An oral spray, 

nevertheless, is more convenient to use because of 

its small size and readyness to use. 

 For further study, objective data such as 

urine nicotine or breath carbon monoxide should 

be assessed to crosscheck with subjective data. 

Moreover, heavy smokers should be included in 

future studies to find out effects on cigarette 

abstinence.  

Conclusion and suggestion 

 The oral sprays of VC extract and V. 

cinerea extract combined with B. rotunda extract 

could reduce the number of cigarettes smoked, 

but did not significantly increase smoking cessation 

rates. Further studies with more subjects with 

heavy smoking behavior and for a longer duration 

are needed. 
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