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1. INTRODUCTION

Dental caries is still one of the most common diseases in 

humans. Streptococcus mutans is considered the main 

cariogenic pathogen and plays a crucial role in the 

development of dental caries. White spot lesions (WSL) 

represent the first clinical observation of dental caries 

(demineralization in enamel) that can be seen by the naked 

eye.   One of the most important complications of orthodontic 

treatment with fixed appliances is the development of WSL. 

Prolonged plaque accumulation around brackets due to poor 

oral hygiene will cause WSL [1] (Figure 1). 

 

 

Fig. 1:White spot lesions associated with orthodontic treatment 

with fixed appliances. 

WSL appears as a chalky, opaque, white enamel lesion (due 

to mineral loss in the surface and subsurface enamel). 

Clinically, WSL is rough and porous compared to the non-

carious white spots (Figure 2) that are smooth and shiny [2,3]. 

 
Fig.2: None-carious white spots. 

The buccal surfaces of the maxillary teeth and the gingival 

region are the most typical locations on which WSLs manifest 

(Figure 1). When Chapman et al. examined the incidence of 

WSL in maxillary teeth, they discovered that it was lower on 

central incisors (17%) and higher on lateral incisors (34%), 

compared to canines (31%) and premolars (28%). The issues 

with WSL arise not only during orthodontic treatment with 

fixed appliances but also afterward, since WSL has 

detrimental effects on one's appearance, finances, and health 

[5]. As a result, the orthodontist plays a crucial role in 

identifying WSL and developing a suitable preventative 
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strategy [3]. Nevertheless, it might be difficult to prevent 

WSL while using fixed appliances for orthodontic therapy 

[6]. There are no specific guidelines for prevention of WSL 

during orthodontic treatment. Orthodontists usually provide 

primary preventive dental care during bracket bonding which 

is based mainly on oral hygiene instructions. In addition, the 

most accepted method of preventing WSL is the 

administration of fluoride e.g., mouthwashes containing 

fluoride [7].  However, extensive use of fluoride is the cause 

of an increasing incidence of dental fluorosis, especially in 

preschool children, due to chronic intake of these products. 

The frequent use of chemicals and synthetic products is 

unhealthy [8].  

In the dental field, herbal extracts are utilized because of the 

sedative, anti-inflammatory, antimicrobial, and analgesic 

properties of the plants [9].  Furthermore, in vitro study 

observed that plant-derived (Herbal extracts) antimicrobials 

are potential alternatives to chemical compounds used for 

caries prevention [10-36]. The herbal extracts became 

popular as they are safe when compared to chemical products 

[11]. 

Therefore, the aim of this study is to review the most popular 

herbal extracts used in dentistry, and primarily their effects 

on the bacteria that cause WSL (demineralization in enamel). 

Salvadora persica (Miswak) 

Salvadora persica is known in the Middle East as a good 

mechanical teeth cleaner. In addition, Salvadora persica 

showed statistically significant anti-streptococcal and anti-

lactobacilli effects12. Therefore, Salvadora persica has 

antiplaque [12,13], antibacterial [12,14], and consequently 

anticariogenic properties. Moreover, the Salvadora persica 

essential oil activates saliva and turns on the buffering 

mechanism. The Salvadora persica contains calcium; thus, 

after chewing it, the enamel will remineralize [15]. 

Cinnamon 

Cinnamon is one of the many plant-based goods that people 

utilize regularly. Cinnamon contains cinnamaldehyde and 

cinnamic acid, which have antibacterial effects against 

pathogenic gram-positive and gram-negative bacteria [16]. 

Yaseen et al. found that the adding of 3% Cinnamon Nano 

particles in orthodontic resin created an antibacterial effect 

against Streptococcus mutans without compromising the 

shear bond strength [17]. 

Curcumin 

Curcumin (Cur) is an organic and phenolic bioactive 

substance of the popular Indian spice turmeric (Curcuma 

longa), utilized as a dietary material. Cur has different 

biological properties; as it has antibacterial, antiviral, and 

antifungal activity [18]. In addition, Cur acts as a 

photosensitizer because of its ability to produce reactive 

oxygen species following the absorption of blue light. 

Therefore, various studies tested the antimicrobial activity of 

the Cur by testing the Cur-photodynamic antimicrobial 

approach activated with proper wavelengths over cariogenic 

bacteria [19,20]. Furthermore, observed that the Nano-

propolis and curcumin-based photodynamic therapy enhance 

remineralization of white spot lesions [21]. 

Grape Seed Extract 

Grape seed extract is produced from Vitis Vinifera seeds. It 

is a naturally produced plant metabolite that includes the 

powerful antioxidant polyphenol; proanthocyanidin. 

Proanthocyanidin can interact with the organic component of 

enamel to strengthen and solidify the exposed collagen matrix 

by enhancing collagen cross-linking [22].  

Moreover, Hameed et al, showed that grape Seed extract and 

Sodium Fluoride are equally effective in remineralizing 

surface and subsurface artificial enamel lesions [23]. 

Consequently, grape seed extract is a promising agent for the 

inhibition and treatment of WSLs [22-24]. 

Aloe Vera 

Aloe vera is a cactus like plant with green leaves that are filled 

with a clear viscous gel. It is a traditional herbal medicine 

recorded in different ancient cultures such as Chinese, 

Egyptian, and Indian. Recently, modern pharmacology 

studies demonstrated that Aloe vera has a range of therapeutic 

effects such as anti-microbial, antiviral, anti-cancer, anti-

oxidant and anti-inflammatory [25]. Therefore, Aloe vera has 

various uses in dental care as it has good antibacterial 

properties. Studies observed that mouthwash and toothpaste 

containing Aloe vera resulted in a significant reduction of 

gingival bleeding and plaque [26,27]. According to research 

by Lee et al. [28], aloe vera prevents the growth of a variety 

of oral bacteria, including Candida albicans, Actinomyces 

viscosus, Streptococcus mutans, and Streptococcus sanguis. 

In a recent study, the impact of fluoride mouthwash and 

mouthwash containing probiotics and aloe vera on 

Streptococcus mutans in orthodontic patients' plaque was 

evaluated. According to this investigation, there was no 

discernible difference in the three mouthwashes' ability to 

lower the amount of Streptococcus mutans in plaque [29]. 

Ginger  

Ginger, or Zingiber officinale, is one of the herbs most 

frequently utilised in traditional Indian medicine. According 

to studies, zingiber officinale significantly reduced 

Streptococcus mutans's capacity for certain virulence traits. 

As a result, dental products containing Zingiber officinale can 

help prevent tooth caries[30, 31]. 

Green Tea 

Green tea is an infusion of dried leaves of Camellia sinensis, 

which contains, among other substances, alkaloids, amino 

acids, carbohydrates, proteins, chlorophyll, fluorine, 

aluminum, and minerals. It has been shown that green tea 

extract strongly inhibited Streptococcus mutans in the oral 

cavity[32]. Furthermore, studies indicate that using dental 

products containing green tea extract reduces plaque 

formation on the teeth[32-34]. Therefore, it is safe to use 

mouthwash containing green tea extract to reduce cariogenic 

bacteria, especially for children and pregnant women[33,34]. 
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Cocoa Beans 

Theobromine, a white crystalline powder, is an alkaloid 

easily available in cocoa beans. Theobromine can be used as 

a remineralizing agent for enamel, as the microhardness of 

the enamel is improved after application of theobromine 

gel[35]. Amaechi et al, explore the caries prevention effect of 

theobromine by testing its ability to cause remineralization of 

enamel lesions and improve enamel lesion resistance to 

further acid attack. In that study, the cariostatic effectiveness 

of cocoa could be explained by the large crystal formation in 

the tooth and increased microhardness on the enamel surface 

in the presence of theobromine [36].  

Limitations 

Almost all studies done on dental products, containing herbal 

extracts, have been carried out in the Eastern world. This may 

be due to the wide availability and use of herbs in this part of 

the world. However, many of these studies are in vitro studies 

and mostly published in low impact journals. In addition, 

there are no studies to date that have studied the possible side 

effects of dental products containing herbs.Consequently, 

future longitudinal and in vivo studies are needed to explore 

the advantages and disadvantages of dental products 

containing herbs. 

2. CONCLUSION 

Using dental products (toothpaste, mouthwash, or oral gel) 

containing herbal extracts such as Salvadora persica, 

Cinnamon, Curcumin, Grape Seed Extract, Aloe vera, 

Ginger, Green tea, and Cocoa beans, has been shown to 

inhibit pathogenesis of cariogenic bacteria and consequently  

reduces enamel demineralization (WSL). 

 

Conflict of interest 

Non. 

3. AUTHOR CONTRIBUTIONS 

DHO; Original draft manuscript preparation, Data collection, 

Writing- review. RJH; Reviewing & editing. AFA; 

Reviewing. AAF; Supervision. MA; Writing - review & 

editing. Supervision. All authors reviewed the manuscript 

and approved the final version that to be published. 

Acknoledgement and funding 

No grant or financial support was recieved from any 

governmental or private sector for this study 

 

REFERENCES  

[1] Øgaard, B. (1989). Prevalence of white spot lesions in 19-near-olds: A study on untreated and orthodontically treated persons 

5 years after treatment. American Journal of Orthodontics and Dentofacial Orthopedics, 96(5), 423-427.  

[2] Øgaard, B., Rølla, G., & Arends, J. (1988). Orthodontic appliances and enamel demineralization: Part 1. Lesion 

development. American Journal of Orthodontics and Dentofacial Orthopedics, 94(1), 68-73.  

[3] Heymann, G. C., & Grauer, D. (2013). A contemporary review of white spot lesions in orthodontics. Journal of Esthetic 

and Restorative Dentistry, 25(2), 85-95.  

[4] Chapman, J. A., Roberts, W. E., Eckert, G. J., Kula, K. S., & González-Cabezas, C. (2010). Risk factors for incidence and 

severity of white spot lesions during treatment with fixed orthodontic appliances. American Journal of Orthodontics and 

Dentofacial Orthopedics, 138(2), 188-194.  

[5] Ren, Y., Jongsma, M. A., Mei, L., van der Mei, H. C., & Busscher, H. J. (2014). Orthodontic treatment with fixed appliances 

and biofilm formation—a potential public health threat?. Clinical oral investigations, 18, 1711-1718.  

[6] Weyland, M. I., Jost-Brinkmann, P. G., & Bartzela, T. (2022). Management of white spot lesions induced during orthodontic 

treatment with multibracket appliance: a national-based survey. Clinical Oral Investigations, 26(7), 4871-4883. 

[7] Geiger, A. M., Gorelick, L., Gwinnett, A. J., & Griswold, P. G. (1988). The effect of a fluoride program on white spot 

formation during orthodontic treatment. American Journal of Orthodontics and Dentofacial Orthopedics, 93(1), 29-37.  

[8] McCullough, M. J., & Farah, C. S. (2008). The role of alcohol in oral carcinogenesis with particular reference to alcohol‐

containing mouthwashes. Australian dental journal, 53(4), 302-305. 

[9] Groppo, F. C., Bergamaschi, C. D. C., Cogo, K., Franz‐Montan, M., Motta, R. H. L., & Andrade, E. D. D. (2008). Use of 

phytotherapy in dentistry. Phytotherapy Research, 22(8), 993-998. 

[10] Zhao, W., Xie, Q., Bedran-Russo, A. K., Pan, S., Ling, J., & Wu, C. D. (2014). The preventive effect of grape seed extract 

on artificial enamel caries progression in a microbial biofilm-induced caries model. Journal of Dentistry, 42(8), 1010-1018. 

[11]   Palombo, E. A. (2011). Traditional medicinal plant extracts and natural products with activity against oral bacteria: 

potential application in the prevention and treatment of oral diseases. Evidence-based complementary and Alternative 

Medicine, 2011. 

[12]   Jassoma, E., Baeesa, L., & Sabbagh, H. (2019). The antiplaque/anticariogenic efficacy of Salvadora persica (Miswak)  

mouthrinse in comparison to that of chlorhexidine: a systematic review and meta-analysis. BMC Oral Health, 19, 1-14. 

https://doi.org/10.36371/port.2024.1.1
https://www.jport.co/index.php/jport/index
https://www.jport.co/index.php/jport/index
https://portal.issn.org/api/search?search[]=MUST=keyproper,keyqualinf,keytitle,notcanc,notinc,notissn,notissnl,unirsrc=Journal+Port+Science+Research
https://www.jport.co/index.php/jport/peer_review


 

 Dina H. Obaid, Rusul J. Hadi, Alaa F Albo Hassan1, Nameer Al-Taai, 2024. Herbal extract and white spot lesion: A Review. Journal port Science Research, 
7(1), pp.1 -5. https://doi.org/10.36371/port.2024.1.1   
 

4 

Journal port Science Research 

Available online www.jport.co 

Volume 7, No:1. 2024 

[13]   Varma, S. R., Sherif, H., Serafi, A., Fanas, S. A., Desai, V., Abuhijleh, E., & Al Radaidah, A. (2018). The antiplaque 

efficacy of two herbal-based toothpastes: a clinical intervention. Journal of International Society of Preventive & Community 

Dentistry, 8(1), 21. 

[14]   Bahrololoomi, Z., Sadat-Hashemi, A., Hassan-Akhavan-Karbassi, M., & Khaksar, Y. (2020). Evaluating the additive effect 

of Persica and chlorhexidine mouthwashes on oral health status of children receiving chemotherapy for their 

hematomalignancy: A randomized clinical trial. Journal of Clinical and Experimental Dentistry, 12(6), e574. 

[15]   Gazi, M. I., Davies, T. J., AI‐Bagieh, N., & Cox, S. W. (1992). The immediate‐and medium‐term effects of Meswak on 

the composition of mixed saliva. Journal of clinical periodontology, 19(2), 113-117. 

[16]   Vasconcelos, N. G., Croda, J., & Simionatto, S. (2018). Antibacterial mechanisms of cinnamon and its constituents: A 

review. Microbial pathogenesis, 120, 198-203. 

[17]   Yaseen, S. N., Taqa, A. A., & Al-Khatib, A. R. (2020). The effect of incorporation Nano Cinnamon powder on the shear 

bond of the orthodontic composite (an in vitro study). Journal of Oral Biology and Craniofacial Research, 10(2), 128-134.  

[18]   Zorofchian Moghadamtousi, S., Abdul Kadir, H., Hassandarvish, P., Tajik, H., Abubakar, S., & Zandi, K. (2014). A review 

on antibacterial, antiviral, and antifungal activity of curcumin. BioMed research international, 2014.  

[19]   Hosseinpour-Nader, A., Karimi, N., Ghafari, H. A., & Ghorbanzadeh, R. (2022). Effect of nanomicelle curcumin-based 

photodynamic therapy on the dynamics of white spot lesions and virulence of Streptococcus mutans in patients undergoing 

fixed orthodontic treatment: A randomized double-blind clinical trial. Photodiagnosis and Photodynamic Therapy, 40, 

103183.  

[20]   Araújo, N. C., Fontana, C. R., Bagnato, V. S., & Gerbi, M. E. M. (2012). Photodynamic effects of curcumin against 

cariogenic pathogens. Photomedicine and laser surgery, 30(7), 393-399. 

[21]   Zaleh, A. A., Salehi-Vaziri, A., Pourhajibagher, M., & Bahador, A. (2022). The synergistic effect of nano-propolis and 

curcumin-based photodynamic therapy on remineralization of white spot lesions: an ex vivo study. Photodiagnosis and 

Photodynamic Therapy, 38, 102789.  

[22]   Xie, Q., Bedran-Russo, A. K., & Wu, C. D. (2008). In vitro remineralization effects of grape seed extract on artificial root 

caries. Journal of dentistry, 36(11), 900-906.  

[23]   Hameed, H. M., El Tahlawy, A. A., & Saniour, S. H. (2023). Assessment of the Remineralizing Efficacy of Grape Seed 

Extract vs Sodium Fluoride on Surface and Subsurface Enamel Lesions: An In Vitro Study. The Journal of Contemporary 

Dental Practice, 23(12), 1237-1244.  

[24]   Desai, S., Rao, D., Panwar, S., Kothari, N., & Gupta, S. (2022). An in vitro comparative evaluation of casein 

phosphopeptide-amorphous calcium phosphate fluoride, tricalcium phosphate and grape seed extract on remineralization of 

artificial caries lesion in primary enamel. The Journal of Clinical Pediatric Dentistry, 46(5), 72-80.  

[25]   Gao, Y., Kuok, K. I., Jin, Y., & Wang, R. (2019). Biomedical applications of Aloe vera. Critical reviews in food science 

and nutrition, 59(sup1), S244-S256.  

[26]   Karim, B., Bhaskar, D. J., Agali, C., Gupta, D., Gupta, R. K., Jain, A., & Kanwar, A. (2014). Effect of Aloe vera mouthwash 

on periodontal health: triple blind randomized control trial. Oral Health and Dental Management, 13(1), 14-19.  

[27]   Pradeep, A. R., Agarwal, E., & Naik, S. B. (2012). Clinical and microbiologic effects of commercially available dentifrice 

containing aloe vera: a randomized controlled clinical trial. Journal of periodontology, 83(6), 797-804.  

[28]   Lee, S. S., Zhang, W. U., & Li, Y. (2004). The antimicrobial potential of 14 natural herbal dentifrices: results of an in vitro 

diffusion method study. The Journal of the American Dental Association, 135(8), 1133-1141.  

[29]   DS, N., Sebastian, B., Kalappurakkal, R., & Kirubakaran, R. (2023). Efficacy of aloe vera and probiotic mouthwashes vs 

fluoride mouthwash on Streptococcus mutans in plaque around brackets of orthodontic patients: a randomized clinical 

trial. The Angle Orthodontist.  

[30]   Jain, I., Jain, P., Bisht, D., Sharma, A., Srivastava, B., & Gupta, N. (2015). Use of traditional Indian plants in the inhibition 

of caries-causing bacteria-Streptococcus mutans. Brazilian dental journal, 26, 110-115.  

[31]  Hasan, S., Danishuddin, M., & Khan, A. U. (2015). Inhibitory effect of zingiber officinale towards Streptococcus mutans 

virulence and caries development: in vitro and in vivo studies. BMC microbiology, 15(1), 1-14.  

[32]   Rasheed, A., & Haider, M. (1998). Antibacterial activity of Camellia sinensis extracts against dental caries. Archives of 

pharmacal research, 21, 348-352.  

https://doi.org/10.36371/port.2024.1.1
https://www.jport.co/index.php/jport/index
https://www.jport.co/index.php/jport/index
https://portal.issn.org/api/search?search[]=MUST=keyproper,keyqualinf,keytitle,notcanc,notinc,notissn,notissnl,unirsrc=Journal+Port+Science+Research
https://www.jport.co/index.php/jport/peer_review


 

 Dina H. Obaid, Rusul J. Hadi, Alaa F Albo Hassan1, Nameer Al-Taai, 2024. Herbal extract and white spot lesion: A Review. Journal port Science Research, 

7(1), pp.1 -5. https://doi.org/10.36371/port.2024.1.1   
 

5 

Journal port Science Research 

Available online www.jport.co 
Volume 7, No:1. 2024 

 

[33]   Moghbel, A., Farjzadeh, A., Aghel, N., Agheli, H., & Raisi, N. (2012). Evaluation of the effect of green tea extract on 

mouth bacterial activity in the presence of propylene glycol. Jundishapur journal of natural pharmaceutical products, 7(2), 

56. 

[34]   Salama, M. T., & Alsughier, Z. A. (2019). Effect of Green Tea Extract mouthwash on salivary streptococcus mutans counts 

in a group of preschool children: an in vivo study. International journal of clinical pediatric dentistry, 12(2), 133.  

[35]   Taneja, V., Nekkanti, S., Gupta, K., & Hassija, J. (2019). Remineralization potential of theobromine on artificial carious 

lesions. Journal of International Society of Preventive & Community Dentistry, 9(6), 576. 

[36]   Amaechi, B. T., Porteous, N., Ramalingam, K., Mensinkai, P. K., Ccahuana Vasquez, R. A., Sadeghpour, A., & Nakamoto, 

T. (2013). Remineralization of artificial enamel lesions by theobromine. Caries research, 47(5), 399-405. 

https://doi.org/10.36371/port.2024.1.1
https://www.jport.co/index.php/jport/index
https://www.jport.co/index.php/jport/index
https://portal.issn.org/api/search?search[]=MUST=keyproper,keyqualinf,keytitle,notcanc,notinc,notissn,notissnl,unirsrc=Journal+Port+Science+Research
https://www.jport.co/index.php/jport/peer_review

