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Objective: Chlorhexidine (CHX) mouthwash exerts a broad antibacterial spectrum against Gram-positive, 

Gram-negative bacteria, and yeasts but is not without its adverse effects, with staining being a prevalent side 

effect. This study aimed to determine the extent of discoloration induced by CHX mouthwash and investigate 

the potential impact of hydrogen peroxide mouthwash in mitigating this staining effect. 

Methods: This study was a double-blind, randomized two group parallel experiment, using a 14-day non-

brushing half-mouth model. Patients with mild to moderate gingivitis requiring treatment with chlorhexidine 

mouthwash referred to the periodontology clinic of Urmia University of Medical Sciences. The test group 

was randomly assigned to the mixed 0.12% CHX and 1.5% H2O2 mouthrinse, whereas the control group 

used 0.12% CHX. The patients received scaling and polishing 2 weeks prior to the experiment and then 

rinsed with the allocated mouthrinses twice daily for 2 weeks. The extent and intensity of stain scores were 

evaluated and recorded by a calibrated investigator. 

Results: Thirty subjects completed the study (CHX + H2O2 n=15/CHX n = 15). There were more females 

than males in both groups (females: CHX: 60%, CHX + H2O2: 53.3%) with mean age of was 21.3 ± 2.3 

years old. A significant decrease (Mean ± SD) in staining scores was observed in both the gingival (0.245 ± 

0.35 vs. 0.694 ± 0.50, P=0.001) and body (0.178 ± 0.32 vs. 0.501 ± 0.48, P=0.001) regions of the CHX/H2O2 

group compared to the CHX group.  However, the extent staining did not differ significantly (CHX 0.61 ± 

0.34 vs. CHX + H2O2 0.62 ± 0.31, p = 0.938) between groups. A significant reduction in staining extent 

was also observed in both the gingival (0.311 ± 0.43 vs. 1.056 ± 0.87, P=0.001) and body (0.189 ± 0.33 vs. 

0.656 ± 0.74, P=0.001) regions of the CHX/H2O2 group compared to the CHX group.  

Conclusions: In the absence of oral hygiene practice, the mixed CHX + H2O2 mouthrinse was slightly 

superior in reducing stain scores and stain with CHX alone. 
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Clinical examination 
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Experimental design 

 

Intervention 
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Third Visit: 

 

Statistical Analysis 

 

Sample size calculation: 

 

 

  

Results  

 

Table 1. comparison of age and sex distribution between two 

studied groups 

 

 

 

 [
 D

O
I:

 1
0.

61
18

6/
pb

p.
5.

2.
48

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 p

bp
.m

ed
ila

m
.a

c.
ir

 o
n 

20
25

-1
1-

03
 ]

 

                               4 / 8

http://dx.doi.org/10.61186/pbp.5.2.48
https://pbp.medilam.ac.ir/article-1-205-en.html


 

52 | Plant Biotechnology Persa Volume 5, Issue 2, 2023 

Measuring Chlorhexidine Tooth Staining and Efficacy of hydrogen peroxide… 

 

 

 

 

 

 

Discussion  

 [
 D

O
I:

 1
0.

61
18

6/
pb

p.
5.

2.
48

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 p

bp
.m

ed
ila

m
.a

c.
ir

 o
n 

20
25

-1
1-

03
 ]

 

                               5 / 8

http://dx.doi.org/10.61186/pbp.5.2.48
https://pbp.medilam.ac.ir/article-1-205-en.html


 

Plant Biotechnology Persa Volume 5, Issue 2, 2023 |  53 

Zahra Ghoharfar and Mehdi Allahverdi 

Limitations 

Conclusion  

 

Statements and Declarations 

Funding support:  

Competing interests:  

Ethics approval:  

IR.UMSU.REC.1396.87

Consent to participate:  

Author contributions:  

Acknowledgments 

References 

 

 

 

 

 [
 D

O
I:

 1
0.

61
18

6/
pb

p.
5.

2.
48

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 p

bp
.m

ed
ila

m
.a

c.
ir

 o
n 

20
25

-1
1-

03
 ]

 

                               6 / 8

http://ethics.research.ac.ir/IR.UMSU.REC.1398.349
https://doi.org/10.1111/prd.12332
http://dx.doi.org/10.61186/pbp.5.2.48
https://pbp.medilam.ac.ir/article-1-205-en.html


 

54 | Plant Biotechnology Persa Volume 5, Issue 2, 2023 

Measuring Chlorhexidine Tooth Staining and Efficacy of hydrogen peroxide… 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 [
 D

O
I:

 1
0.

61
18

6/
pb

p.
5.

2.
48

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 p

bp
.m

ed
ila

m
.a

c.
ir

 o
n 

20
25

-1
1-

03
 ]

 

                               7 / 8

https://doi.org/10.22038/jmds.2005.1484
http://dx.doi.org/10.61186/pbp.5.2.48
https://pbp.medilam.ac.ir/article-1-205-en.html


 

Plant Biotechnology Persa Volume 5, Issue 2, 2023 |  55 

Zahra Ghoharfar and Mehdi Allahverdi 

 

 

 

 

 

 

 

 

 

 

 

 

 

 [
 D

O
I:

 1
0.

61
18

6/
pb

p.
5.

2.
48

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 p

bp
.m

ed
ila

m
.a

c.
ir

 o
n 

20
25

-1
1-

03
 ]

 

Powered by TCPDF (www.tcpdf.org)

                               8 / 8

https://doi.org/10.1034/j.1600-051x.2000.027001009.x
https://doi.org/10.1034/j.1600-051x.2000.027001009.x
https://doi.org/10.4103/jisp.jisp_%20414_18
https://doi.org/10.3390/antibiotics11060727
https://doi.org/10.1016/j.jddst.2022.103128
https://doi.org/10.1016/j.jdsr.2023.09.003
http://dx.doi.org/10.61186/pbp.5.2.48
https://pbp.medilam.ac.ir/article-1-205-en.html
http://www.tcpdf.org

