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        Abstract



        
          Background:


          Chlorhexidine oral rinse has been used as an adjuvant in the treatment of periodontal disease. However, there are drawbacks of using chlorhexidine i.e. tooth staining and other side effects, including allergy reaction. In light of the proven therapeutic properties of pollen water as well as its relatively cheap cost in the market, pollen water has a potential to be an effective alternative to chlorhexidine oral rinse. The aim of this study is to compare the degree of tooth staining influenced by water-based pollen mouthwash to the standard Chlorhexidine mouthwash using spectrophotometer.

        


        
          Materials and Methods:


          24 specimens from extracted intact human teeth were soaked into the three different solutions, Chlorhexidine, Pollen water (date palm pollen water suspension), and normal water. Color measurements were carried out by a spectrophotometer devise and recorded at 5 different time intervals. Color change (∆E), Chroma (C*) and Hue (H*) were analyzed and compared among the three solutions.

        


        
          Results:


          Overall mean ∆E was similar in all groups, significant difference between all time points was found only in pollen water. The change in C* was higher in pollen water as compared to other solutions. There was a subtle increase in H* in the Chlorhexidine samples after week 3. The H* values in pollen water were stable, but a sudden decrease was observed in week 6. The difference in H* among the three solutions was significant after 3 weeks.

        


        
          Conclusion:


          Within the limitation of our study, it can be concluded that Pollen water stained teeth to a lesser extent than did chlorhexidine. It might be beneficial to use Pollen water as mouthwash however, further investigation is needed regarding the efficacy of plaque control.
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      1. INTRODUCTION


      Natural products have been used for medicinal purposes throughout human history for their anti-inflammatory and antimicrobial properties, among others [1-4]. Several clinical studies have reported the therapeutic oral effects of various natural products [1, 2]. Moreover, pollen water is cultivated in the Kingdom of Saudi Arabia, especially in the eastern province. Traditionally, pollen water has been used to treat various conditions, including gastrointestinal and immune problems, in addition to being used as an oral rinse for improving overall health [4].


      Periodontal disease is a common inflammatory disease affecting all ethnicities [5]. Proper oral hygiene is essential for preventing periodontal disease and dental caries, and optimal wound healing after periodontal surgery (e.g., implant surgery and periodontal plastic surgery) requires keeping the surgical area as inflammation-free as possible [6-8]. In these regards, oral rinses with anti-plaque and anti-inflammatory properties could be useful [8].


      Chlorhexidine oral rinse is a mouthwash used as an adjuvant in periodontal disease treatment; however, it has several disadvantages [9]. Previous studies have reported it bears a risk of severe allergic reactions, including anaphylaxis; moreover, several patients have reported local short-term reactions such as mucosal irritation, as well as other side effects, including tooth staining [9].


      The recommended Chlorhexidine usage time is approximately one to two weeks, with extended usage increasing its drawbacks and reducing its benefits [7, 10].


      During the healing process after periodontal surgery, including implant surgical procedures and periodontal plastic surgery, the surgical area should be kept as inflammation-free as possible to allow optimal wound healing [6-8]. For this purpose, chlorhexidine is normally prescribed for the patients to obtain dental plaque free for the surgical area since mechanical irritation by regular brushing should be avoided [9]. Given the current increase in microbial resistance to antimicrobials and the side effects of synthetic chemicals, there is a demand for natural products [11]. Based on the proven therapeutic properties of pollen water, as well as its relative cheapness, it could be an ideal candidate for use as an oral health product [4].


      Spectrophotometer is one of the most accurate, useful, and flexible measurement devices for overall color matching in dentistry [12]. It measures the light energy reflected from an object at 1–25 nm intervals along the visible spectrum [13, 14]. It contains an optical radiation source, a means for dispersing light, an optical measurement system, a detector, and a means for converting light obtained to an analyzable signal. Measurements obtained by these instruments are frequently keyed to dental shade guides and converted to shade tab equivalent [15]. Compared with observations by the human eye or conventional techniques, spectrophotometers have been reported to offer an accuracy increased by 33% and a more objective match in 93.3% of cases [16].


      Pollen water could be an effective alternative to chlorhexidine. There have been no studies on pollen water and its effect on tooth staining. In this pilot study, we aimed to use spectrophotometer device to measure and compare the degree of tooth staining caused by pollen water-based mouthwash to that by standard Chlorhexidine mouthwash. This is the first study to investigate the effect of pollen water on color change/tooth staining. The null hypothesis is that there is no difference in teeth staining or discoloration when teeth are exposed to pollen water-based mouthwash compared to teeth exposed to Chlorhexidine mouthwash.

    


    
      

      2. MATERIALS AND METHODS


      This study was conducted at the laboratory of Imam Abdurahman bin Faisal University College of Dentistry. It consisted of the following steps:


      (1) Preparation of three solutions:


      ● Chlorhexidine 0.12% licensed for use as a mouthwash. (positive control)


      ● Pollen water (date palm pollen water suspension) obtained commercially from a manufacturer (Pollen Water; Liwa Retail Products, Dubai, United Arab Emirates), licensed for internal/external use (100% pure, cold-pressed). (test group)


      ● Distilled water. (negative control)


      (2) Teeth preparation: 24 extracted intact human molar teeth were used in this study. Inclusion criteria were: caries-free teeth with no cracks, no previous root canal therapy, and no crowns, which were recently extracted for orthodontic treatment purposes. The teeth surfaces were cleaned using a scaler to dislodge debris and periodontal instruments to remove calculus. This was followed by brushing using a rubber cup. Subsequently, each tooth was decoronated, and the crown was prepared to be at a size of 8 mm ×11 mm × 2.5 mm using a diamond bur (Iwanson, Ustomed, Tuttlingen, Germany). The total sample size was 24 (8 samples for each solution).


      (3) Color Measurements: Each prepared sample was placed onto the chamber of a benchtop digital imaging spectrophotometer (X-rite color-Eye 7000A; Gmbh, Regensdorf, Switzerland), which was previously calibrated according to the manufacturer’s specifications. Color measurements were obtained in triplicate, and the mean value was considered as the final measurement.


      (4) Each specimen was soaked in Chlorhexidine, pollen water, or normal water, taking in mind changing the solutions every day, and staining was measured weekly for 6 weeks.


      (5) The following parameters were analyzed:


      ● ∆E: indicates the change in color from baseline to that at the measurement time.


      ● Chroma (C*): indicates the color intensity or saturation


      ● Hue (H*): describes the perception of an object’s color (e.g., red, orange, green, blue).


      
        

        2.1. Statistical Analysis


        The color change (∆E) was calculated using the following Eq. (1):


        
          
            	∆Eab* = [(∆L*) 2 + (∆a*) 2 + (∆b*) 2] ½

            	(1)
          

        


        Where:


        ∆ represents the difference between the object being measured and its reference


        L* represents lightness


        a* and b* are the chromaticity coordinates


        Data normality was checked using the Shapiro-Wilk test with p < 0.05, indicating non-normally distributed data. The color differences for L, a, b, C*, and H* were calculated and analyzed using the Friedman test (non-parametric method of repeated-measure analysis of variance (ANOVA)). Repeated-measure ANOVA was applied separately for each solution. For significant findings, the paired sample t-test was performed to assess for individual significant results. We considered it statistically significant at P < 0.05. All analysis was carried out using SPSS version 22 software (IBM, Armonk, NY).

      

    


    
      

      3. RESULTS


      Table 1 presents the mean ∆E values (color changes relative to baseline) for the tooth samples after their submersion in pollen water, Chlorhexidine (positive control), or water (negative control) for 1 to 6 weeks. The overall mean ∆E differed significantly over time in the pollen water group (p = 0.017) but not in the Chlorhexidine or water group. Paired t-tests in the pollen water group showed significant changes in ∆E between weeks 1 and 5 (p = 0.036) and weeks 1 and 6 (p = 0.012). There was no significant change between weeks 2 and 4 in this group, nor were there significant differences in the overall ∆E values among the solutions at any time. ∆E increased with time in both the Chlorhexidine and pollen water groups but did not change after 1 month in the water group (Fig. 1).


      As shown in Table 2, there were no significant changes in color saturation (C*) at any time in any group. In the pollen water group, C* decreased dramatically in week 3 and increased dramatically in week 6. Compared with the other groups, the changes in C* were most pronounced in the pollen water group.


      
        Table 1 Mean of ∆E (color changes relative to baseline).


        
          
            
              	Solution

              	∆E

              Week 1

              	∆E

              Week 2

              	∆E

              Week 3

              	∆E

              Week 4

              	∆E

              Week 5

              	∆E

              Week 6

              	p-value
            

          

          
            
              	Chlor-hexidine

              	5.44 ± 2.8

              	5.52 ± 3.12

              	6.66 ± 3.3

              	5.9 ± 2.41

              	6.14 ± 3.4

              	8.45 ± 4.93

              	0.343
            


            
              	Pollen water

              	4.65 ± 1.73a

              	5.09 ± 1.82b

              	5.59 ± 2.16

              	5.36 ± 1.84c

              	6.52 ± 2.29a, b,c

              	9.64 ± 5a

              	0.017
            


            
              	Water

              	5.51 ± 2.57

              	4.6 ± 2.46

              	6.68 ± 2.95

              	5.66 ± 2.77

              	6.07 ± 2.3

              	5.12 ± 2.91

              	0.273
            


            
              	p-value

              	0.325

              	0.135

              	0.687

              	0.607

              	0.100

              	0.325

              	
            

          
        


        
          a, b, c small alphabets represent statistical significance between the groups at 0.05 level of significance.
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Fig. (1)

      ∆E (color changes) comparisons. ∆E increased with time in both the Chlorhexidine and pollen water groups, but did not change after 1 month in the water group.

      
        Table 2 Mean of Chroma difference (∆C).


        
          
            
              	Solution

              	∆C

              Week 1

              	∆C

              Week 2

              	∆C

              Week 3

              	∆C

              Week 4

              	∆C

              Week 5

              	∆C

              Week 6

              	p-value
            

          

          
            
              	Chlor-hexidine

              	0.17 ± 1.03

              	0.26 ± 1.53

              	0.7 ± 1.82

              	0.45 ± 1.5

              	0.52 ± 1.74

              	0.1 ± 1.57

              	0.755
            


            
              	Pollen water

              	0.62 ± 1.28

              	0.68 ± 1.46

              	0.04 ± 0.72

              	0.59 ± 1.19

              	0.22 ± 1.04

              	2.32 ± 3.23

              	0.061
            


            
              	Water

              	0.53 ± 0.86

              	0.96 ± 1.09

              	0.08 ± 1.2

              	0.02 ± 1.11

              	0.17 ± 1.03

              	0.78 ± 1.54

              	0.090
            


            
              	p-value

              	0.325

              	0.417

              	0.882

              	0.882

              	0.88

              	0.417

              	
            

          
        


      


      
        Table 3 Mean of Hue difference (∆H).


        
          
            
              	Solution

              	∆H

              Week 1

              	∆H

              Week 2

              	∆H

              Week 3

              	∆H

              Week 4

              	∆H

              Week 5

              	∆H

              Week 6

              	p-value
            

          

          
            
              	Chlor-hexidine

              	5.77 ± 8.65

              	17.02 ± 21.26

              	15.54 ± 34.62

              	23.81 ± 24.77

              	27 ± 29.49

              	29.14 ± 29.11

              	0.004
            


            
              	Pollen water

              	2.75 ± 0.87

              	3.55 ± 2.12

              	3.66 ± 1.95

              	3.42 ± 1.86

              	3.91 ± 1.75

              	-0.57 ± 5.89

              	0.243
            


            
              	Water

              	2.4 ± 0.84a

              	3.09 ± 0.99

              	2.95 ± 1.87

              	4.4 ± 2.13

              	0.28 ± 13.75b

              	2.49 ± 3.54

              	0.027
            


            
              	p-value

              	0.197

              	0.135

              	0.417

              	0.021

              	0.03

              	0.01

              	
            

          
        


        
          a, b, csmall alphabets represent statistical significance between the groups at 0.05 level of significance.
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Fig. (2)

    ∆H (Hue difference) comparisons. ∆Hdiffered significantly among the three groups after 3 weeks of sample submersion.

    As shown in Table 3, there was a subtle increase in the hue indicator (H*) in the Chlorhexidine group, most noticeably after week 3. Contrastingly, in the pollen water group, H* was stable throughout the weeks, however, a slight decrease was noticed in week 6 (Fig. 2). H* differed significantly among the three groups after 3 weeks of sample submersion.


    
      

      4. DISCUSSION


      Tooth staining impedes esthetic and restorative treatment. Currently, there is a huge demand for esthetic considerations in optimal teeth color matching as part of a beautiful smile across age ranges. Continuous exposure of teeth to various oral environmental factors, including water, hot and cold drinks, and mouth rinses, can affect them physically and appearance-wise. Therefore, evaluating their color stability and staining resistance is crucial.


      Our study evaluated and compared the color stability of dental enamel exposed to three different mouthwash solutions, i.e., Chlorhexidine (positive control), pollen water (test group), and normal water (negative control). The color change was measured using a benchtop digital imaging spectrophotometer (X-rite color –Eye 7000A spectrophotometer, Gmbh, Regensdorf, Switzerland) that uses pulsed xenon illumination with a spectral range of 360-750 nm [17]. This device combines the benefits of a traditional spectrophotometer with digital photography, allowing a more accurate color change evaluation than that of traditional spectrophotometers [18].


      Surrounding light could play an important role in the clinical assessment of teeth color [19]. To ensure that ambient light did not distort tooth color during spectrophotometric measurement, constant light conditions were standardized.


      In our study, the change in H* for teeth submerged in Chlorhexidine was the most pronounced change. Several previous studies [9, 20] have reported severe color change associated with Chlorhexidine mouthwash. However, this effect has been reported as highly dependent on the trial duration [21]. An in vivo study by Bagis et al. [22], who evaluated tooth staining effect of Chlorhexidine mouthwash on 24 participants, reported that its effect on natural dentition was the greatest on the first three days of use.


      In our study, there was no significant difference in ∆E over time in the Chlorhexidine group. This is consistent with the findings of Moreira et al. [23], where they evaluated color changes of bovine teeth after prolonged exposure to different mouth rinses. In that study, discoloration in the Chlorhexidine group was clinically imperceptible. Chlorhexidine staining mechanism of action was previously explained, as it is due to the precipitation of food pigments on dental surfaces after rinsing [24]. Because there was no food used in their study, as well as in our study, this might justify why the discoloration in the Chlorhexidine group was not clinically perceptible.


      Spectrophotometers have been reported to allow a 33% increase in accuracy compared with observations by the human eye. Moreover, they allow a more objective color match in 93.3% of cases [16].In our study, a captured image was taken from standardized evaluation area (8 mm × 11 mm) of each sample, where the color was analyzed using the following Commission Internationale de lÉclairage color coordinates: L* (lightness), a* (green-red coordinate), and b* (blue-yellow coordinate). Using these coordinates, termed the CIELAB color coordinates, the color change can be calculated as ∆E. When the material tested is color stable, there is no color difference after exposure to the testing environment (∆E * = 0). In the CIE lab color system, ∆E values > 3.3 units are considered clinically detectable [25]. In the current study, all ∆E values were >3.3, which indicates that the color of the solution at a given time point can be physically differentiated from its color at baseline.


      We used the spectrophotometer device (X-rite color –Eye 7000A spectrophotometer, Gmbh, Regensdorf, Switzerland) to calculate the CIE2000 ∆L’ (differences in lightness), ∆C’ (differences in C*), and ∆H’ (differences in H*). H* can be described as the perception of an object’s color, e.g., red, orange, green, blue. The opponent-colors theory of color is applicable where color cannot be simultaneously green and red or blue and yellow [26]. Therefore, single values can be used to describe the red/green and yellow/blue scales. On the other hand, C* defines the color intensity or saturation. We measured differences in C* (∆C’) and H* (∆H’), which can be expressed as positive or negative values. Positive ∆C’ values indicate a brighter or more intense color, whereas negative ∆C’ values indicate a dull or less intense color. Positive ∆H’ values indicate a more reddish/yellowish color, while the negative ∆H’ values indicate a greenish/bluish color.


      There was no significant change in C* measurement at any stage for any solution in our study. There was a subtle increase in H* after week 3 in the Chlorhexidine-treated samples. This is consistent with previous studies showing that the major drawback of Chlorhexidine mouth rinse is yellow-brown tooth staining [23]. H* values in the pollen water group were relatively stable, excepting a sudden decrease in week 6. This decline may be particularly clinically important because pollen water-based mouth rinses can discolor teeth along the green/blue scale. However, longer immersion times are required to confirm our results.

    


    
      

      CONCLUSION


      To our knowledge, this is the first study that evaluated the effect of pollen water-based mouthwash on tooth staining, and compared it to the Chlorhexidine staining effect. Pollen water showed promising results in terms of Hue differences compared to other groups. These findings suggest that pollen water has less impact on tooth staining than does Chlorhexidine. However, the influence of long-term aging, with larger sample size is yet to be investigated. In conclusion, and within the limitation of this study, the use of pollen water as an oral rinse could have benefits over Chlorhexidine; however, there is a need for further studies to assess its efficacy in plaque control.

    

  


  
    
      ETHICS APPROVAL AND CONSENT TO PARTICIPATE


      This study was conducted at the laboratory of Imam Abdurahman bin Faisal University College of Dentistry, after gaining ethical approval (EA #2018029) from the Scientific Research Unit.

    


    
      HUMAN AND ANIMAL RIGHTS


      No animals were used in this research. All human research procedures were followed in accordance with the ethical standards of the committee responsible for human experimentation (institutional and national), and with the Helsinki Declaration of 1975, as revised in 2013.

    


    
      CONSENT FOR PUBLICATION


      Not applicable.

    


    
      AVAILABILITY OF DATA AND MATERIALS


      The data supporting the findings of the article is in the [Dryad], available from: [https://datadryad.org/stash/share/KFNPunv6G7cLrHJrCWLIAwfe9sRJKV_YcPoxWL8ykCI].

    


    
      FUNDING


      None.

    


    
      CONFLICT OF INTEREST


      The authors declare no conflict of interest, financial or otherwise.

    


    ACKNOWLEDGEMENTS


    The authors wish to thank Ms. Miare Kuse for her assistance.


    REFERENCES


    
      
        	

        	
      


      
        	[1]

        	Freires I.A., Rosalen P.L.. How natural product research has contributed to oral care product development? A critical view., Pharm. Res.. 2016; 33(6): 1311-1317.

        [CrossRef] [PubMed]
      


      
        	[2]

        	Mathur A., Gopalakrishnan D., Mehta V., Rizwan S.A., Shetiya S.H., Bagwe S.. Efficacy of green tea-based mouthwashes on dental plaque and gingival inflammation: A systematic review and meta-analysis., Indian J. Dent. Res.. 2018; 29(2): 225-232.

        [CrossRef] [PubMed]
      


      
        	[3]

        	Graziose R., Lila M.A., Raskin I.. Merging traditional Chinese medicine with modern drug discovery technologies to find novel drugs and functional foods., Curr. Drug Discov. Technol.. 2010; 7(1): 2-12.

        [CrossRef] [PubMed]
      


      
        	[4]

        	Elberry A.A., Mufti S.T., Al-Maghrabi J.A., Abdel-Sattar E.A., Ashour O.M., Ghareib S.A., Mosli H.A.. Anti-inflammatory and antiproliferative activities of date palm pollen (Phoenix dactylifera) on experimentally-induced atypical prostatic hyperplasia in rats., J. Inflamm. (Lond.). 2011; 8(1): 40.

        [CrossRef] [PubMed]
      


      
        	[5]

        	Nazir M.A.. Prevalence of periodontal disease, its association with systemic diseases and prevention., Int. J. Health Sci. (Qassim). 2017; 11(2): 72-80.

        [PubMed]
      


      
        	[6]

        	da Silveira Teixeira D., de Figueiredo M.A.Z., Cherubini K., de Oliveira S.D., Salum F.G.. The topical effect of chlorhexidine and povidone-iodine in the repair of oral wounds. A review., Stomatologija. 2019; 21(2): 35-41.

        [PubMed]
      


      
        	[7]

        	Katsaros T., Mayer E., Palaiologou A., Romero-Bustillos M., Evans G.H., Lallier T.E., Maney P.. Effect of different concentrations of commercially available mouthwashes on wound healing following periodontal surgery: A randomized controlled clinical trial., Clin. Oral Investig.. 2020; 24(10): 3587-3595.

        [CrossRef] [PubMed]
      


      
        	[8]

        	Solderer A., Kaufmann M., Hofer D., Wiedemeier D., Attin T., Schmidlin P.R.. Efficacy of chlorhexidine rinses after periodontal or implant surgery: A systematic review., Clin. Oral Investig.. 2019; 23(1): 21-32.

        [CrossRef] [PubMed]
      


      
        	[9]

        	Flötra L., Gjermo P., Rölla G., Waerhaug J.. Side effects of chlorhexidine mouth washes., Scand. J. Dent. Res.. 1971; 79(2): 119-125.

        [PubMed]
      


      
        	[10]

        	Cantore S., Ballini A., Mori G., Dibello V., Marrelli M., Mirgaldi R., De Vito D., Tatullo M.. Anti-plaque and antimicrobial efficiency of different oral rinses in a 3-day plaque accumulation model., J. Biol. Regul. Homeost. Agents. 2016; 30(4): 1173-1178.

        [PubMed]
      


      
        	[11]

        	Yang Y., Hou L., El Ouaamari A., Xin L.. Anti-inflammatory natural products., Mediators Inflamm.. 2015; 2015: 608613.

        [CrossRef] [PubMed]
      


      
        	[12]

        	Paul S.J., Peter A., Rodoni L., Pietrobon N.. Conventional visual vs spectrophotometric shade taking for porcelain-fused-to-metal crowns: a clinical comparison., Int. J. Periodontics Restorative Dent.. 2004; 24(3): 222-231.

        [PubMed]
      


      
        	[13]

        	Khurana R., Tredwin C.J., Weisbloom M., Moles D.R.. A clinical evaluation of the individual repeatability of three commercially available colour measuring devices., Br. Dent. J.. 2007; 203(12): 675-680.

        [CrossRef] [PubMed]
      


      
        	[14]

        	Kielbassa A.M., Beheim-Schwarzbach N.J., Neumann K., Nat R., Zantner C.. In vitro comparison of visual and computer-aided pre- and post-tooth shade determination using various home bleaching procedures., J. Prosthet. Dent.. 2009; 101(2): 92-100.

        [CrossRef] [PubMed]
      


      
        	[15]

        	Lagouvardos P.E., Fougia A.G., Diamantopoulou S.A., Polyzois G.L.. Repeatability and interdevice reliability of two portable color selection devices in matching and measuring tooth color., J. Prosthet. Dent.. 2009; 101(1): 40-45.

        [CrossRef] [PubMed]
      


      
        	[16]

        	Paul S., Peter A., Pietrobon N., Hämmerle C.H.. Visual and spectrophotometric shade analysis of human teeth., J. Dent. Res.. 2002; 81(8): 578-582.

        [CrossRef] [PubMed]
      


      
        	[17]

        	X-Rite.Color-Eye® 7000A Benchtop Spectrophotometer... Rapids G.Michigan: X- Rite, Incorporated; 2007
      


      
        	[18]

        	Da Silva J.D., Park S.E., Weber H.P., Ishikawa-Nagai S.. Clinical performance of a newly developed spectrophotometric system on tooth color reproduction., J. Prosthet. Dent.. 2008; 99(5): 361-368.

        [CrossRef] [PubMed]
      


      
        	[19]

        	Braun A., Jepsen S., Krause F.. Spectrophotometric and visual evaluation of vital tooth bleaching employing different carbamide peroxide concentrations., Dent. Mater.. 2007; 23(2): 165-169.

        [CrossRef] [PubMed]
      


      
        	[20]

        	Charbonneau D.L., Snider A.G.. Reduced chlorhexidine tooth stain coverage by sequential administration of monoperoxyphthalic acid in the beagle dog., J. Dent. Res.. 1997; 76(9): 1596-1601.

        [CrossRef] [PubMed]
      


      
        	[21]

        	Tartaglia G.M., Tadakamadla S.K., Connelly S.T., Sforza C., Martín C.. Adverse events associated with home use of mouthrinses: A systematic review., Ther. Adv. Drug Saf.. 2019; 10: 2042098619854881.

        [CrossRef] [PubMed]
      


      
        	[22]

        	Bagis B., Baltacioglu E., Özcan M., Ustaomer S.. Evaluation of chlorhexidine gluconate mouthrinse-induced staining using a digital colorimeter: An in vivo study., Quintessence Int.. 2011; 42(3): 213-223.

        [PubMed]
      


      
        	[23]

        	Moreira A.D., Mattos C.T., de Araújo M.V., Ruellas A.C., Sant’anna E.F.. Chromatic analysis of teeth exposed to different mouthrinses., J. Dent.. 2013; 41 Suppl. 5: e24-e27.

        [CrossRef] [PubMed]
      


      
        	[24]

        	Friedrich R.E., Kristen U.. Toxicity assessment of mouthwashes in the pollen tube growth test., Anticancer Res.. 2003; 23(2A): 941-947.

        [PubMed]
      


      
        	[25]

        	Tekçe N., Tuncer S., Demirci M., Serim M.E., Baydemir C.. The effect of different drinks on the color stability of different restorative materials after one month., Restor. Dent. Endod. 2015; 40(4): 255-261.

        [CrossRef] [PubMed]
      


      
        	[26]

        	Hurvich LM, Jameson D. An opponent-process theory of color vision., Psychol Rev.. 1957; 64(6): 384-404.

        [CrossRef]
      

    

  


  

OEBPS/Images/TODENTJ-15-674_F1.jpg
MEAN DIFFERENCES (AE)

Week 1

AE Comparsions

Week 2

Water

Week 3 Week 4
TIME LINE

Week 5

Week 6





OEBPS/Images/TODENTJ-15-674_F2.jpg
MEAN DIFFERENCES (AH)
&

AH Comparsions

Week 1

w—C| Water
Week 2 Week 3 Weekd Week 5

TIME LINE

Week 6





OEBPS/Images/todentj.jpg
ISSN: 1874-2106

The
Open Dentistry
Journal

A Pilot Study on the Degree of Tooth Staining
Caused by Pollen Water and Chlorhexidine:

In Vitro Study

TR

o

BENTHAM OPEN





