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Staining effect of herbal
immune boosters used during
Covid-19 pandemic on teeth
shade: In-vitro study
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ABSTRACT

Objective: Assessment of staining effect of herbal immune boosters used
during COVID-19 pandemic on teeth shade. Material and method: 70 extracted
premolars (N=10) were assigned to different solutions which were formulated
to mimic the impact of herbal immune boosters on teeth. A baseline reading
was performed using in-vitro VITA Easy shade Advance 4.0 and one day
later, seven days later, and fourteen days later. The data was entered into
SPSS software version 26. Results: A statistically significant difference was
noticed in orange, lemon, and curcuma. Conclusion: The consumption of some
herbal products has an impact on teeth’s shade. Moreover, some materials
such as, orange, lemon, and curcuma had the ability to change the teeth shade

faster and stronger effect on teeth shade.

Keywords: COVID-19, Dental Health, Dental Esthetics, Tooth Shade,

Immunity, Herbal Immune Boosters

1. INTRODUCTION

Corona virus disease 2019 (abbreviated "COVID- 19") is a contagious disease
with unfamiliar etiology identified by severe pneumonia that was first seen in
Wuhan, China, in December 2019 (Naser et al., 2021). The World Health
Organization (WHO), on 12t of March, 2020, announced that the COVID-19
disease is a pandemic (WHO, 2020). Worldwide, governments and health
organizations try to contain the outbreak by applying restrictive rules to
safeguard the populations from the spread of the disease. These regulations
affected different sectors, including education, finance and tourism.

COVID-19 motivated many individuals to find ways to protect themselves
by following preventive methods to avoid getting infected by the virus. These
preventive measures were either physical such as using antiseptic solutions,
wearing gloves and mask or by enhancing the immune system by being
physically active, improving sleeping habits, and more importantly,

introducing natural immune boosters to their diets (Alyami et al., 2020). Many
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scientists recommend the sufficient intake of minerals, vitamins, and herbal products to help the immune system with supplies to
lower the possibility and severity of infections, such as COVID-19 (Jayawardena et al., 2020; Nilashi et al., 2020; Panyod et al., 2020).

In study conducted by Iftikhar Ahmad et al., in 2020, there were 57.6% of participants used herbal foods to boost the immune
system during the COVID-19 pandemic (Ahmed et al.,, 2020). Another study investigated herbal immune boosters during the
COVID-19 pandemic. It included lemon, orange, myrrh, Curcuma, ginger and cinnamon as the most used herbal immune boosters
(Aldalaan et al., 2022). Human teeth are a susceptible part of the body to changes; these changes could occur to shape, size, and
shade (Lombardi, 1973). Dental shade could be changed throughout people's lives due to intrinsic, extrinsic, or both staining. Diet is
one major factor that widely contributes to dental extrinsic staining (Veeraganta et al., 2015).

Thus, this study aims to assess and explore the staining effect of herbal immune boosters used during the COVID-19 pandemic

on teeth shade by exposing teeth to materials used to boost immunity and observing their effects in-vitro settings.

2. MATERIALS AND METHODOLOGY

This experimental laboratory study was performed on tooth specimens immersed in different solutions, including orange, lemon,
Curcuma, cinnamon, ginger, myrrh and saline. The research was reviewed and approved by the Institutional Review Board (IRB) of
the King Abdullah International Medical Research Center (MRC) under reference NRC21R/157/03 before the commencement of the
study. This experimental laboratory study was performed in Saudi Arabia from July 2021 to August 2021. Orange and lemon were
natural with no additives and freshly juiced into one liter before the start of this experimental study. Both cinnamon and ginger
were recently ground into one gram and poured into 333ml of water. Myrrh was added as a whole in 333ml. In total, there was one
liter of solution for each material.

Our study was conducted in a laboratory setting using seventy extracted premolars. The samples used in this study were
extracted human premolar teeth with intact buccal or lingual/palatal surfaces, excluding discoloured and carious teeth. All sample
teeth were stored in a saline solution before the study began, and it was divided into seven different groups. Each group included
ten teeth (n=10), orange, lemon, cinnamon, ginger, Curcuma, and saline, as a control group. Thus, there were seven groups in total
in this experimental study. Each tooth in every group was stored separately in a different container to ensure the validity of our
results, and shade was recorded for each tooth four other times. Non-probability sampling was used to calculate the sample size of
this study. In addition, the apical foramen of the samples was smeared with coloured varnish before treatment to prevent the
penetration of the solutions into the specimen dentin tubules.

Shade readings were taken using VITA Easy shade Advance 4.0. Each tooth sample was immersed in 100ml (n = 10) of each
group and stored in a glass container. The samples were preserved in dark glass bottles at room temperature between readings,
with the solution information labelled on each container. The initial reading was taken before immersion into the medium. Then,
the second shade reading was conducted after one day. Then, the samples were immersed in the same assigned solution and put
back in the glass container for six more days to obtain seven days in total immersion time. At this time, the third shade reading was
done again. Then, the samples were immersed one more time again in the exact assigned solutions and put back in the plastic
container for seven days more to obtain fourteen days in total, after which the fourth and last shade reading was measured.

The difference between the four readings was interpreted in VITA classical shade guide. The difference in the shade was
calculated in four different calculations as follows [1: Before immersion to one day as (1st period), 2: After one day to seven days as
(2nd period), 3: After seven days to fourteen days as (3rd period) and 4: Before immersion to fourteen days as (periods” total)]. The
collected data were arranged, organized and statistically analyzed using SPSS software (Statistical Package for the Social Sciences,
version 26, SPSS Inc. Chicago, IL, USA). For quantitative data, the mean, range and standard deviation were calculated. In addition,
the F-value of the ANOVA test was calculated for comparison between more than two means of parametric data, t. To detect the

Significant used Post Hoc (Tukey HSD test). Significance was adopted at P <0.05 for interpretation of results of tests of significance.

3. RESULTS

This experimental laboratory study was performed on tooth specimens immersed in different solutions, which included orange,
lemon, Curcuma, cinnamon, ginger, myrrh and saline. Our study was conducted in a laboratory setting using seventy extracted
premolars divided into seven groups (n=10).

Table (1) illustrates mean scores of shades in-vitro VITA Easy shade Advance 4.0. It was niticed that there was a statistically
significant difference with orange by one-way ANOVA test (F-value = 4.112 and P value = 0.013). Furthermore, a highly statistically
significant difference between lemon and Curcuma was made using the one-way ANOVA test (F-value = 10.635, 14.358 and P value

=0.0001), respectively. On the other hand, there was a highly statistically significant difference between materials in durations (1st
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period), (2nd period) and (periods’ total) by one-way ANOVA test (F-value = 14.751, 8,518, 9.590 and P value = 0.0001 each)

respectively.

Table 1 Mean scores of shades in-vitro VITA (n=10)

Duration (n=10)
1st Period 2nd Period 3rd Period Periods” Total F

Materials (Day Otoday 1) | (Day1today?7) | (Day7 today14) | (Day 0 to day 14) i P

value

Range
Mean + SD
0-0 0-2 0-3 0-4

Orange 4112 0.013*
0.00 + 0.000 0.70 +0.674 0.70 +1.159 1.40+1.173
0-8 0-14 0-2 4-14

Lemon 10.635 | 0.0001**
1.60 +2.796 5.10 + 3.900 0.30 +0.674 7.00 + 3.527
2-14 0-3 0-2 2-14

Curcuma 14.358 0.0001**
6.90 + 4.653 0.30 +0.948 0.20 +0.632 7.40 +4.623
0-1 0-0 0-8 0-9

Myrrh 1.167 0.336
0.10 +0.316 0.00 + 0.000 1.10 +2.469 1.20 +2.780

) 0-2 0-3 0-9 0-9

Ginger 1.683 0.188
0.30 +0.674 0.30 +0.948 1.40 +2.796 2.00 +2.788
0-2 0-10 0-1 0-12

Cinnamon 0.986 0.410
0.20 +0.632 1.30 +3.128 0.20 +0.421 1.70 +3.683
0-0 0-0 0-0 0-0

Control - -
0.00 +0.00 0.00 +0.00 0.00 +0.00 0.00 +0.00

F-value 14.751 8.518 1.186 9.590

P 0.0001** 0.0001** 0.325 0.0001**

*Statistically Significant difference at (P<0.05)
** Highly Statistically Significant difference at (P<0.001)

It was noticed using Post Hoc (Tukey HSD test) that there was a statistically significant difference between the durations (1st
period) and (periods’ total) for orange consumption when the P value = 0.006. Also, it was noticed for lemon usage that there was a
statistically significant difference between (1st period) and (periods’ total) when P value = 0.002 and between (2nd period) and (3rd
period) when P value = 0.005. Also, there was a highly statistically significant difference between (3rd period) and (periods’ total)
when the P value = 0.0001. In addition, for Curcuma, it was noticed that there was a highly statistically significant difference
between (Ist period) and (2nd period), and (3rd period) when P value = 0.0001 for both. Also, between (2nd period) and (periods’
total) when P value = 0.0001. Also, between (3rd period) and (periods’ total) when P value = 0.0001.

Mean scores of shades in-vitro VITA (n=10)

M 1st Period  ® 2nd Period 3rd Period Periods’ Total

769 74
51
1416 1112 142 13 17
o 0-70.7 Io.3 0302 010 __ _ 0303 02_02m 000 0
- | — - - . |

Orange Lemon Curcuma  Myrrh Ginger Cinnamon Control

Figure 1 Mean scores of shades in-vitro VITA (n=10)
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Table (2) Presented Post Hoc (Tukey HSD test) for using the materials related to (1st period). It was noticed that there was a
highly statistically significant difference between Curcuma with control when the P value = 0.0001. Also, it demonstrates Post Hoc
(Tukey HSD test) for using the materials related to (the 2nd period). It was observed that there was a highly statistically significant
difference between lemon with control when the P value = 0.0001. In addition, it illustrates Post Hoc (Tukey HSD test) for using the
materials related to (periods’ total). It was observed that there was a highly statistically significant difference between Lemon and

Curcuma with control when the P value= was 0.0001 for both.

Table 2 Post Hoc (Tukey HSD test) for using the materials related to (1% period, 2"d period and periods’ total)

Dependent Variable 1st Period
Tukey HSD
95% Confidence Interval
Mean
Materials Materials . Std. Error | Sig. Upper
Difference Lower Bound
Bound
Orange 0.00000 0.93248 1.000 -2.8400 2.8400
Lemon -1.60000 0.93248 0.608 -4.4400 1.2400
Control Curcuma -6.90000 0.93248 0.0001** | -9.7400 -4.0600
ontro
Myrrh -0.10000 0.93248 1.000 -2.9400 2.7400
Ginger -0.30000 0.93248 1.000 -3.1400 2.5400
Cinnamon | -0.20000 0.93248 1.000 -3.0400 2.6400
Dependent Variable: 2nd Period
Tukey HSD
95% Confidence Interval
Mean
Materials Materials . Std. Error | Sig. Upper
Difference Lower Bound
Bound
Orange Orange -0.70000 0.88246 | 0.985 -3.3876
Lemon Lemon -5.10000" 0.88246 | 0.0001** -7.7876
Control Curcuma Curcuma -0.30000 0.88246 1.000 -2.9876
ontro
Myrrh Myrrh 0.00000 0.88246 | 1.000 -2.6876
Ginger Ginger -0.30000 0.88246 | 1.000 -2.9876
Cinnamon | Cinnamon -1.30000 0.88246 0.759 -3.9876
Dependent Variable: Periods’ Total
Tukey HSD
95% Confidence Interval
Mean
Materials Materials . Std. Error | Sig. Upper
Difference Lower Bound
Bound
Orange -1.40000 1.35518 0.944 -5.5273 2.7273
Lemon -7.00000 1.35518 0.0001** | -11.1273 -2.8727
Curcuma -7.40000 1.35518 0.0001** | -11.5273 -3.2727
Control
Myrrh -1.20000 1.35518 0.973 -5.3273 2.9273
Ginger -2.00000 1.35518 0.758 -6.1273 2.1273
Cinnamon | -1.70000 1.35518 0.870 -5.8273 2.4273

** Highly Statistically Significant difference at (P<0.001)

4. DISCUSSION

The presented study aims to assess and explore the staining effect of herbal immune boosters used during the COVID-19 pandemic
on teeth shade by exposing teeth to materials used to boost immunity and seeing their effects in-vitro settings. Orange was one of
the materials that had a noticeable effect on the teeth shade. The means of readings in the four differences show a statistically
significant difference with the durations. The peak effect of orange in darkening teeth shade was observed in the 3rd period (day 7

to day 14); with the mean change on VITA classical shade guide 0.70 + 1.159. According to these findings, orange has a staining
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effect on teeth shade that can darken the shade when exposed for prolonged periods. That can be correlated to the erosion effect of
orange, making enamel hardness decrease and roughness increase, which makes enamel more susceptible to stain (Ren et al., 2009).

Lemon was another material that showed changes in teeth shade when readings were taken with VITA Easy shade Advance 4.0.
It was observed that the highest effect of lemon in changing the shade to a darker shade was during the 2nd period (day 1 to day 7),
with the mean of change on VITA classical shade guide 5.10 + 3.90. However, those teeth immersed in lemon showed whiteness to
the naked eye, which could be attributed to the acidic nature of lemon on enamel which thinned the enamel to the degree that VITA
Easy shade Advance 4.0 read dentin shade. Similarly, the findings of Grando et al., (1996) who found enamel colour changed to a
lighter colour with lemon incubation, such changes were rationalized as results of acid attacks on dental enamel. Nevertheless, in
our study, we depended on the readings of VITA Easy shade Advance 4.0, and these changes should be further investigated.

Curcuma showed the highest and fastest staining effect among all studied materials. It was observed that Curcuma had its
peak effect on the 1st period (day O to day 1), with the mean of staining on VITA classical shade guide 6.90 + 4.65. According to
our findings, Curcuma has a profound ability to stain teeth compared to the control group and other materials. In conclusion,
limited evidence is available regarding the staining effect of herbal immune booster products on teeth shade; further studies are
needed to explore the effect of herbal immune booster products on teeth shade.

5. CONCLUSION

All in all, COVID- 19 encouraged the community to improve their immunity by using different herbal immune booster products.
The consumption of these products has an impact on teeth’s shade. The result of these products was assessed and explored their
staining effect on teeth shade in-vitro settings. The used materials varied in their impact on teeth shade in terms of rapidness
and severity of staining. Orange, lemon and Curcuma were the materials that significantly affected the teeth shade. To conclude,
limited literature is available, and further studies are needed to establish the consequences of prolonged consumption of these

herbal immune booster products.
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