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Abstract 
Aims: Natural products are used in dentistry to treat various dental diseases. They are 

considered an active alternative to antibiotics and could offer prevention and therapeutic 

approaches for oral infections. The main objective was to study the available information 

regarding the applications of natural products in orthodontics. Materials and Methods: We 

defined the natural products, and reviewed and explained their applications in general 

dentistry and orthodontics. Conclusions: This literature shows that several herbal products 

can control many inflammatory processes and are safer for longer than those chemical drugs. 
 

 

 تطبيقات المنتجات الطبيعية في تقويم الأسنان: مراجعة 

 
  ملخصال
تعتبر مستتلصات ا نباب ت ا يرهر   ما نبادنا نبيبهعهب يلا ف اع ل بصادت انا نبيهد ب الا  فم نمرنل نب    :هدافالأ

ينلسا ن. ي اكا نن تستللام لأررنل نبدق  ب ي فم ملتصف نلبته ي ا نب اد ب. نبهلاف نبرئهسلا ما  ذن نباق ل بلارنسب  

الا ملتصف مجفا طب نلستتتتا ن يي لأقو تقد   نلستتتتا ن.    نباعصدم ا نباتدارة الا مج ل نستتتتتللانم نبادنا نبيبهعهب

تعر ف نباستتتلصاتت ا نبيبهعهبا مرنوعب يلتترل بالتصف تيبهق ا  ذا نبادنا الا مج ل تقد     :  ق العملائالمواد وطر

نمك نهب نستتتتتللانم نبادنا نبيبهعهب بصستتتتهيرة  ص  نبعلا لا ما نلبته ي ا نب اد ب يتعتبر نماب   الاستتتتتنتاجات:نلستتتتا ن. 

 بفستللانم ب ترنا طد صب مق رنب ي لأاي ب نبكهاه ئهب.
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INTRODUCTION 

Currently, natural products have been 

developed as an effective and low-cost 

substitute for the treatment of many 

diseases of the mouth. Phytotherapy is the 

science that deals with the use of substances 

of natural origin as drugs or health-

promoting agents (1).  

Oral cavity diseases are regarded to 

be a primary problem of health around the 

earth. The increase in the incidence of oral 

diseases, resistant pathogenic bacteria , 

opportunistic infections, and financial 

concerns in developing society, all lead to 

an important concern in the finding of other 

preventive and treatment procedures for 

diseases of the oral cavity (2,3). Herbs and 

natural phytochemicals could be depended 

on in the treatment of bacterial and fungal 

infections, so that are regarded to be the best 

substitutes for synthetic drugs (4). 

Phytotherapeutic substances would be 

classified into (5): 

• Materials extracted from plants 

• Materials of animals’ origin 

• Materials of Minerals origin 

Their uses in dentistry are as (6): 

• Antimicrobial agents 

• Anti-inflammatory agents 

• Sedative and anxiolytics.  

Many scientists have focused on 

the effect of herbal materials extracts and 

essential oils which showed favorable 

antimicrobial properties (7-10). 

Many natural extracts like ginger, 

honey, thyme, curcumin and galla chinesis 

extract are incorporated within toothpaste 

and mouth rinsing to interfere with caries 

and dental plaque formation (11). 

 

The usefulness of using natural medicine 

over synthetic medicine : 

Natural medicines are less expensive when 

compared to synthetic medicines and most 

of the people who habituated in rural areas 

and villages have blind faith on them. 

Although synthetic medicines are more 

potent than herbal medicines sometimes but 

still herbal medicines have lower toxicity 

and minor side effect than synthetic 

medicines (12). Some side effects associated 

with them are: allergy, nausea, vomiting 

and colic, headache/dizziness and residual 

sedation (13). 

 

Phytotherapeutic Interactions : 

Important drug interactions can occur 

between some herbal products and 

conventional drugs; however, information 

on such association is scarce in the 

literature. M. chamomillahas a theoretical 

risk for potentiation of the anticoagulation 

effects of warfarin. V. officinalis was 

reported to prolong thiopentaland-

pentobarbital-induced sleep. It might be 

expected to potentiate the sedative activity 

of drugs such as midazolam and diazepam. 

M. officinalis combined with alcohol and 

barbiturates might increase sedative and 

hypnotic effects (13). 
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Applications of Natural products in 

dentistry 

Natural extracts are mostly used in 

endodontics as an irrigants solution and as 

intracanal medicament. The Rosmarinus 

ofcinalis extract contains a bactericidal 

effect against E.faecalis when used as an 

irrigant solution, with no significant 

difference in comparison to 2% 

chlorohexidine and 2.5% sodium 

hypochlorite(14). Nigella Sativa oil, could be 

considered as an alternative to formocresol 

in pulpotomy paste. It has anti-

inflammatory effect and does not affect pulp 

vitality  (15). Also, propolis could be used in 

direct and indirect pulp capping as it 

promotes hard tissue formation  (16). 

Eucalyptus oil, orange oil, and clove oil can 

dissolve resin-coated Gutta-percha cones. 

Orange oil is more potent than other 

solvents in dissolving resin-coated Gutta-

percha (17). 

Aloe vera gel as SaliCept Patches is 

used as prophylaxis for developing alveolar 

osteitis after third molar removal surgery 

and showed promising results when 

compared to clindamycin-soaked Gelfoam. 

The SaliCept Patch showed a significant 

decrease in alveolar osteitis compared to 

clindamycin-soaked Gelfoam (18). Aloe 

vera-containing mouth rinse exhibits a 

significant decrease in gingival 

inflammation and bleeding and there was no 

difference between aloe vera and 

chlorohexidine-containing mouth rinses in 

reducing the number of aerobic and 

anaerobic bacteria  (19). Turmeric (Curcuma 

longa) is widely used as an antioxidant, 

analgesic, anti-inflammatory, antiseptic, 

and anticarcinogenic agent (20). 2% turmeric 

gel is applied topically to scaling and root 

planning significantly affecting the 

enzymatic activity of pathogenic bacteria 

(21). Thyme essential oil act as an active 

ingredient of some denture cleanser and is 

superior in preserving denture base resin's 

surface compared to other commercial 

denture cleanser (22). 

Coconut oil with a continuous 

drug-delivery system was successfully 

added as a potent antifungal material to the 

soft denture liner. It was found that the 

addition of 1.5% coconut oil to the soft-liner 

led to a strong antifungal effect, with the 

least effect on the shear bond strength of the 

denture base  (23). Triphala churna showed 

better antifungal properties when used as a 

denture cleanser in comparison to 

chlorhexidine gluconate (24). 

 

Applications of natural products in 

orthodontics : 

Local application : 

One of the most important local 

applications of natural products is the as 

active ingredient in mouth rinses to prevent 

periodontal diseases and dental caries in 

orthodontic patients,  mouth rinses 

containing herbal extract of Salvadora 

persica(siwak) and Azadirachta indica, 

resulted in a maximum reduction in the 

plaque scores of orthodontically treated 

patients, They reduce the papillary bleeding 

index scores more than chlorohexidine 
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0.2%(25, 26). Acacia catechu was significantly 

equally effective antiplaque and 

antigingivitis agent as 0.2% chlorhexidine 

gluconate with no side effects in patients 

treated with fixed orthodontic appliance  (27). 

Chandra Shekar et al. study showed 

that polyherbal mixture mouth rinse 

containing Eucalyptus hybrid, Acacia 

nilotica, Psidium guajava, and Murraya 

koenigii L.sprengel was effective against 

dental caries and periodontal diseases 

microorganisms involved in orthodontically 

treated patients(28). Acacia 

catechu bark, Thymus vulgaris, and 

chamomile extract had better antimicrobial 

activity against Streptococcus 

sangius and Streptococcus mutans in 

patients with fixed orthodontic appliances 

than those treated with Chlorhexidine (29-32). 

Another study suggested that 

Curcumin based mouth rinses have 

promising anti-plaque and anti-gingivitis 

properties  (33). Acacia Arabica Tea Tree Oil 

and Aloe Vera gels are used in the treatment 

of gingival inflammation and enlargement 

in orthodontic patients, also could be used 

for the prevention of traumatic oral 

ulceration (34, 35). 

Green tea extracts and pomegranate 

peels showed a greater inhibition effect on 

streptococcus mutans bacteria and reduce 

their attachment to the tooth surface. The 

combinations of plant extracts showed a 

synergistic effect and offer more potent 

antimicrobial efficacy (36). 

Omidkhoda et al. tested the 

efficiency of Salvadora persica 

incorporated mouth rinse on the 

maintenance of force within orthodontic 

elastic chains. The force decay percentage 

of the orthodontic elastic chains showed the 

lowest rate when immersed 

in persica mouth rinses as compared to 

other mouth rinses (37). 

Incorporation of Galla chinensis 

extract into orthodontic acrylic would be 

advantageous for antimicrobial activity and 

flexural strength (38). 

Addition of 1% Curcumin 

nanoparticles and propolis nanoparticles 

with 2% and 5% concentration to the 

orthodontic adhesive had a significant anti-

cariogenic action with little or no effect on 

shear bond strength (39-41). Different studies 

were conducted to evaluate the 

antimicrobial properties of orthodontic 

adhesive incorporated by cationic curcumin 

doped zinc oxide nanoparticles and 3% 

Cinnamon Nano particles respectively 

showed high antibacterial effect against 

cariogenic bacteria like Streptococcus 

mutans, Lactobacillus acidophilus, and 

Streptococcus sobrinus without 

compromising the shear bond strength (42,43). 

One study has shown that the 

reduced shear bond strength of orthodontic 

brackets after bleaching can be reduced by 

local application of an antioxidant agent 

such as mangosteen peel extract (44,45). 

Behnaz et al. stated that different 

antimicrobial agents (like herbal products) 

incorporated in bonding systems increased 

the antimicrobial properties with no 

https://www.sciencedirect.com/science/article/pii/S1319562X20301893?via%3Dihub#b0200
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significant negative effect on the shear bond 

strength of orthodontic brackets (46). 

Systemic applications : 

Systemic applications of natural products in 

orthodontics are concentrated on alveolar 

bone remodelling and periodontal apparatus 

turnover either to accelerate tooth 

movement or to control tooth movement to 

prevent relapse. 

Traditional Chinese medicine 

decoction is advantageous to the alveolar 

bone remodelling by inducing osteoclast 

differentiation during orthodontic tooth 

movement. (47). Salvia miltiorrhiza aqueous 

extract and its main ingredient promotes 

orthodontic tooth movement and healing of 

periodontal ligaments via producing more 

osteoclasts  (48). Other studies found that 

Rhizoma Drynariae, Salvia, and icariin 

promote bone remodeling of alveolar bone 

and accelerate orthodontic tooth movement 

(49-51). Yuan et al. investigated the Osthole’s 

effect on periodontal remodeling in rats 

during orthodontic tooth movement. They 

found that Osthole increases the number of 

osteoclasts in the periodontium and 

promotes bone remodeling at the early stage 

of treatment, its effect is dose-dependence 

during orthodontic tooth movement (52). 

Local injection of Akebiasaponin D 

solution can accelerate orthodontic tooth 

movement (53). 

Al-Hamdany et al (54) evaluated the 

effects of olive oil consumption on 

orthodontic relapse clinically and 

histologically after the retention period. 

Supplementation with olive oil, especially 

at 15.4 ml/kg by weight per day 

concentration during an orthodontic 

retention period, resulted in less clinical 

orthodontic relapse in the rabbit model. On 

histological examination, olive oil 

increased osteocytes and osteoblasts counts 

and more bone mineralization at the 

connective tissue layer forming alveolar 

bone at the end of 4 weeks after the 

orthodontic retention period.  

Systemic and local administration 

of Curcumin, Cissus Quadrangularis, 

Virgin Coconut oil, Green Tea, Nigella 

Sativa, and dried plum could be used 

possibly for promoting alveolar bone 

remodeling around orthodontic micro 

implants and increasing their stability  (55-58). 

CONCLUSIONS 

Nowadays natural products are replacing 

synthetic products in different 

pharmacological treatments of many oral 

diseases and/or modifying the bone 

response to orthodontic tooth movement as 

there are more available, less expensive, 

and fewer side effects when compared to 

synthetic products.  

Conflict of Interest 

The authors declare that there are no 

conflicts of interest regarding the 

publication and/or funding of this 

manuscript. 

REFERENCES 

1. Jaikaria A, Thakur S, Jayam C, Natural 

products used in dentistry - A Review. Int 

J Oral Health Dent. 2016; 2(4): 209-212. 



Al-Rafidain Dental Journal, Vol. 24, No. 2, 2024 (499-508) 
 

504 
 

2. Holmstrup P, Poulsen AH, Andersen L, 

Skuldbøl T, Fiehn NE. 

Oral infections and systemic diseases. 

Dent Clin North Am. 

2003;47(3):575-98. 

3. Evans WC. Trease and Evans’ 

Pharmacognosy. 15th ed. London: W.B. 

Saunders; 2002. 

4. Nivetha, R., K. Murthykumar, A. Ks, N. 

Kumar, and P. R. “Effects of natural 

products on oral health: A review”. Asian 

J Pharm Clin Res. 2014;7(5): 279-82. 

5. Patil DR. Cultural History from the 

Vayupurana. 1st ed. New Delhi: Motilal 

Banarasidas Publishers; 1973, p. 230.   

6. Groppo, F. C., Bergamaschi, C. D. C., 

Cogo, K., Franz‐Montan, M., Motta, R. H. 

L., & Andrade, E. D. D. Use of 

phytotherapy in dentistry. Phytotherapy 

Research, 2008;22(8): 993-998. 

7. Mandava K., Batchu U.R., Kakulavaram 

S., Repally S., Chennuri I., Bedarakota S., 

Sunkara N. Design and study of anticaries 

effect of different medicinal plants 

against S. 

mutans Glucosyltransferase. BMC 

Complement. Altern. Med. 2019; 19: 197. 

doi: 10.1186/s12906-019-2608-3. [PMC 

free article] [PubMed] [CrossRef] [Google 

Scholar] 

8. Ashrafi B., Rashidipour M., Marzban A., 

Soroush S., Azadpour M., Delfani S., 

Ramak P. Mentha piperita essential oils 

loaded in a chitosan nanogel with 

inhibitory effect on biofilm formation 

against S. mutans on the dental 

surface. Carbohydr. Polym. 2019; 

212:142–149. doi: 10.1016/ j.carbpol. 

2019.02.018. [PubMed] 

[CrossRef] [Google Scholar] 

9. Monawer A. Elimination of oral 

pathogen. Int. J. Curr. Res. 2019; 11: 

1862–1865. [Google Scholar] 

10.  Bakhtiari S., Jafari S., Taheri J.B., Kashi 

T.S.J., Namazi Z., Iman M., Poorberafeyi 

M. The effects of Cinnamaldehyde 

(cinnamon derivatives) and Nystatin 

on Candida albicans and Candida 

glabrata. Open Access Maced. J. Med. 

Sci. 2019; 7: 1067–1070. doi: 

10.3889/oamjms. 2019. 245. [PMC free 

article] [PubMed] [CrossRef] [Google 

Scholar] 

11.  Pistorius A, Willershausen B, Steinmeier 

EM, Kreislert M. Efficacy of subgingival 

irrigation using herbal extracts on gingival 

inflammation. J Periodontol. 2003; 74: 

616– 622. 

12.  Nisar B, Sultan A, Rbab SL. Comparison 

of Medicinally Important Natural Products 

versus Synthetic Drugs-A Short 

Commentary. 

Nat Prod Chem Res, 2017;6: 308. 

doi:10.4172/2329-6836.1000308 

13. Buggapati, L. Herbs in 

dentistry. International Journal of 

Pharmaceutical Science Invention, 2016; 

5(6), 07-12. 

14.  Brito-Júnior M, Nobre SA, Freitas JC, 

Camilo CC, Fariae-Silva AL. Antibacterial 

activity of a plant extract and its potential 

for disinfecting gutta-percha cones. Acta 

Odontol Latinoam 2012; 25: 9-13. 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6679430/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6679430/
https://www.ncbi.nlm.nih.gov/pubmed/31375097
https://dx.doi.org/10.1186%2Fs12906-019-2608-3
https://scholar.google.com/scholar_lookup?journal=BMC+Complement.+Altern.+Med.&title=Design+and+study+of+anticaries+effect+of+different+medicinal+plants+against+S.+mutans+Glucosyltransferase&author=K.+Mandava&author=U.R.+Batchu&author=S.+Kakulavaram&author=S.+Repally&author=I.+Chennuri&volume=19&publication_year=2019&pages=197&pmid=31375097&doi=10.1186/s12906-019-2608-3&
https://scholar.google.com/scholar_lookup?journal=BMC+Complement.+Altern.+Med.&title=Design+and+study+of+anticaries+effect+of+different+medicinal+plants+against+S.+mutans+Glucosyltransferase&author=K.+Mandava&author=U.R.+Batchu&author=S.+Kakulavaram&author=S.+Repally&author=I.+Chennuri&volume=19&publication_year=2019&pages=197&pmid=31375097&doi=10.1186/s12906-019-2608-3&
https://www.ncbi.nlm.nih.gov/pubmed/30832841
https://dx.doi.org/10.1016%2Fj.carbpol.2019.02.018
https://scholar.google.com/scholar_lookup?journal=Carbohydr.+Polym.&title=Mentha+piperita+essential+oils+loaded+in+a+chitosan+nanogel+with+inhibitory+effect+on+biofilm+formation+against+S.+mutans+on+the+dental+surface&author=B.+Ashrafi&author=M.+Rashidipour&author=A.+Marzban&author=S.+Soroush&author=M.+Azadpour&volume=212&publication_year=2019&pages=142-149&pmid=30832841&doi=10.1016/j.carbpol.2019.02.018&
https://scholar.google.com/scholar_lookup?journal=Int.+J.+Curr.+Res.&title=Elimination+of+oral+pathogen&author=A.+Monawer&volume=11&publication_year=2019&pages=1862-1865&
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6490497/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6490497/
https://www.ncbi.nlm.nih.gov/pubmed/31049082
https://dx.doi.org/10.3889%2Foamjms.2019.245
https://scholar.google.com/scholar_lookup?journal=Open+Access+Maced.+J.+Med.+Sci.&title=The+effects+of+Cinnamaldehyde+(cinnamon+derivatives)+and+Nystatin+on+Candida+albicans+and+Candida+glabrata&author=S.+Bakhtiari&author=S.+Jafari&author=J.B.+Taheri&author=T.S.J.+Kashi&author=Z.+Namazi&volume=7&publication_year=2019&pages=1067-1070&pmid=31049082&doi=10.3889/oamjms.2019.245&
https://scholar.google.com/scholar_lookup?journal=Open+Access+Maced.+J.+Med.+Sci.&title=The+effects+of+Cinnamaldehyde+(cinnamon+derivatives)+and+Nystatin+on+Candida+albicans+and+Candida+glabrata&author=S.+Bakhtiari&author=S.+Jafari&author=J.B.+Taheri&author=T.S.J.+Kashi&author=Z.+Namazi&volume=7&publication_year=2019&pages=1067-1070&pmid=31049082&doi=10.3889/oamjms.2019.245&


Al-Rafidain Dental Journal, Vol. 24, No. 2, 2024 (499-508) 
 

505 
 

15.  Omar OM, Khattab NM, Khater DS. 

Nigella sativa oil as a pulp medicament for 

pulpotomized teeth: a histopathological 

evaluation. J Clin Pediatr Dent 2012; 36: 

335-341. 

16.  Ozorio JE, Carvalho LF, de Oliveira DA, 

de Sousa-Neto MD, Perez DE. 

Standardized propolis extract and calcium 

hydroxide as pulpotomy agents in primary 

pig teeth. J Dent Child (Chic), 2012;79:53-

58 

17. Kulkarni G, Podar R, Singh S, Dadu S, 

Purba R, Babel S. Comparative evaluation 

of dissolution of a new resin-coated Gutta-

percha, by three naturally available 

solvents. Endod, 2016; 28: 143-147. 

18.  Preethi KC, Kuttan R. Wound healing 

activity of flower extract of calendula 

officinalis. J Basic Clin Physiol 

Pharmacol, 2009;20:73-9. 

19. Gupta RK, Gupta D, Bhaskar DJ, Yadav 

A, Obaid K, Mishra S. Preliminary 

antiplaque efficacy of aloe vera 

mouthwash on 4 day plaque re-growth 

model: randomized control trial. Ethiop J 

Health Sci. 2014;24(2):139-144.  

20. Parolia A, Kundabala M, Rao NN, 

Acharya SR, Agrawal P, Mohan M, et al. 

A comparative histological analysis of 

human pulp following direct pulp capping 

with propolis, mineral trioxide aggregate 

and dycal. Aust Dent J, 2010;55:59–64. 

21. Behal R, Mali MA, Gilda SS, Paradkar 

AR. Evaluation of local drug delivery 

system containing 2% whole turmeric gel 

used as an adjunct to scaling and root 

planning in chronic periodontitis: a clinical 

and microbiological study. J Indian Soc 

Periodontol. 2011;15(1):35–38 

22. Namala BB, Hegde V. Comparative 

evaluation of the effect of plant extract, 

Thymus vulgaris and commercially 

available denture cleanser on the flexural 

strength and surface roughness of denture 

base resin. J Indian Prosthodont Soc. 

2019; 19(3):261-265. doi: 

10.4103/jips.jips_141_19. PMID: 

31462866; PMCID: PMC6685340. 

23.  Bushra MA, Ghassan AN, The effect of 

adding coconut oil on Candida albican 

activity and shear bond strength of acrylic 

based denture soft lining material, J Res 

Med Dent Sci, 2018, 6 (5):310-318. 

24.  Sushma R, Sathe TT, Farias A, Sanyal PK, 

Kiran S. "Nature cures:" An alternative 

herbal formulation as a denture cleanser. 

Ann Afr Med. 2017;16(1):6-12. doi: 

10.4103/aam.aam_43_16. PMID: 

28300045; PMCID: PMC5452698. 

25.  Niazi FH, Kamran MA, Naseem M, 

AlShahrani I, Fraz TR, Hosein M. Anti-

plaque Efficacy of Herbal Mouthwashes 

Compared to Synthetic Mouthwashes in 

Patients Undergoing Orthodontic 

Treatment: A Randomised Controlled 

Trial. Oral Health Prev Dent. 

2018;16(5):409-416.  

26.  Farhadian N, Bidgoli M, Jafari F, 

Mahmoudzadeh M, Yaghobi M, 

Miresmaeili A. Comparison of Electric 

Toothbrush, Persica and Chlorhexidine 

Mouthwashes on Reduction of Gingival 

Enlargement in Orthodontic Patients: A 

Randomised Clinical Trial. Oral Health 



Al-Rafidain Dental Journal, Vol. 24, No. 2, 2024 (499-508) 
 

506 
 

Prev Dent. 2015;13(4):301-7. doi: 

10.3290/j.ohpd.a33443. PMID: 25610916. 

27.  Agarwal DR,Gurav AN,Patil RA,Shete 

AR, NaikTari RS, Kakade SV, et al. The 

efficacy of acacia catechu mouthrinse as 

antiplaque and antigingivitis agent in fixed 

orthodontic appliance patients - A double 

blind randomized controlled trial. J Pharm 

Biomed Sci. 2015;05(08):679-686. 

28. Shekar B. R. C, Nagarajappa R, Jain R, 

Suma S, Mruthunjaya K, Thakur R. 

Evaluating the Antimicrobial Efficacy of 

an Innovative, Novel Herbal Formulation 

on Dental Caries and Plaque 

Microorganisms - A Clinical Research. 

Biomed Pharmacol J 2019;12(4)  

29. Shruthi D, Geetha RV (2018) Effect of 

Herbal Extracts in Prevention of Dental 

Caries - An In Vitro Study. Int J Drug Dev 

& Res 10: 20-21.  

30. Mojtahedzade F, Moslemi N, Sodagar A, 

Kiaee G. The effects of herbal 

mouthwashes on periodontal parameters of 

patients undergoing fixed orthodontic 

treatment compared to chlorhexidine 

0.2%. jdm. 2017; 30 (1):18-26 

31.  Sajadi FS, Farrokhi S, Sharifi M, et al. 

Antibacterial effect of two herbal extracts 

on the level of salivary streptococcus 

mutans in children. J Evolution Med Dent 

Sci. 2021;10(05):299-304. 

32. Goes P, Dutra CS, Lisboa MR, Gondim 

DV, Leitão R, Brito GA, Rego RO. 

Clinical efficacy of a 1% Matricaria 

chamomile L. mouthwash and 0.12% 

chlorhexidine for gingivitis control in 

patients undergoing orthodontic treatment 

with fixed appliances. J Oral Sci. 

2016;58(4):569-574. doi: 

10.2334/josnusd.16-0280. PMID: 

28025442. 

33. Al-Maweri, S.A., Alhajj, M.N., Deshisha, 

E.A., Alshafei, A.K., Ahmed, A.I., 

Almudayfi, N.O., Alshammari, S.A., 

Alsharif, A. and Kassim, S., Curcumin 

mouthwashes versus chlorhexidine in 

controlling plaque and gingivitis: a 

systematic review and meta-analysis. Int J 

of Dental Hygiene.  2022; 20: 53-60. 

34. Abdullatif H*, Aboelsaad N and Abed El 

Galil K. Management of Gingival 

Hyperplasia in Patients with Fixed 

Orthodontic Appliances 

Using Topical Herbal Preparations (A 

Comparative Clinical and Microbiological 

Study). Acta Scientific Dental 

Sciences.2019: 02-11. 

35. Leiva-Cala C, Lorenzo-Pouso AI, 

Centenera-Centenera B, López-Palafox J, 

Gándara-Vila P, García-García A, Pérez-

Sayáns M. Clinical efficacy of an Aloe 

Vera gel versus a 0.12% chlorhexidine gel 

in preventing traumatic ulcers in patients 

with fixed orthodontic appliances: a 

double-blind randomized clinical trial. 

Odontology. 2020;108(3):470-478.  

36. Badr El-Deen Abd-El-Aziz & Radwa A 

Sallam. Antibacterial effect of green tea 

and pomegranate peel extracts 

on Streptococcus mutans of orthodontic 

treated patients, Journal of Radiation 

Research and Applied Sciences, 2020; 

13(1): 132-143, 



Al-Rafidain Dental Journal, Vol. 24, No. 2, 2024 (499-508) 
 

507 
 

37. Omidkhoda M, Rashed R, Khodarahmi N. 

Evaluation of the effects of three different 

mouthwashes on the force decay of 

orthodontic chains. Dent Res J 2015; 

12:348-52.   

38. Ajami S, Habibagahi R, Khashei R, 

Soroorian M. Evaluation of flexural 

strength and antibacterial effect of 

orthodontic acrylic resins containing Galla 

chinensis extract. Dental Press J Orthod. 

2020;25(6):43-48. doi: 10.1590/2177-

6709.25.6.043-048.oar 

39. Saputra SK, Sutantyo D, Farmasyanti CA 

and Alhasyimi AA. The effect of the 

addition of propolis to resin-modified glass 

ionomer cement bracket adhesive 

materials on the growth inhibition zone 

of Streptococcus 

mutans. F1000Research. 2019;8.  

40. Sodagar A, Akhavan A, Arab S, Bahador 

A, Pourhajibagher M, Soudi A. Evaluation 

of the Effect of Propolis Nanoparticles on 

Antimicrobial Properties and Shear Bond 

Strength of Orthodontic Composite 

Bonded to Bovine Enamel. Front Dent. 

2019; 16(2): 96-104. doi:10.18502/fid. 

v16i2.1360 

41. Sodagar A, Bahador A, Pourhajibagher M, 

Ahmadi B, Baghaeian P. Effect of 

Addition of Curcumin Nanoparticles on 

Antimicrobial Property and Shear Bond 

Strength of Orthodontic Composite to 

Bovine Enamel. J Dent (Tehran). 

2016;13(5):373-382. 

42. Pourhajibagher M, Salehi Vaziri A, 

Takzaree N, Ghorbanzadeh R. Physico-

mechanical and antimicrobial properties of 

an orthodontic adhesive containing 

cationic curcumin doped zinc oxide 

nanoparticles subjected to photodynamic 

therapy. Photodiagnosis Photodyn Ther. 

2019; 25:239-246. 

43. Yaseen SN, Taqa AA, Al-Khatib AR. The 

effect of incorporation Nano Cinnamon 

powder on the shear bond of the 

orthodontic composite (an in vitro 

study). J Oral Biol Craniofac Res. 

2020;10(2):128-134. doi: 

10.1016/j.jobcr.2020.03.008  

44. Sodagar A, Akhavan A, Arab S, Bahador 

A, Pourhajibagher M, Soudi A. Evaluation 

of the Effect of Propolis Nanoparticles on 

Antimicrobial Properties and Shear Bond 

Strength of Orthodontic Composite 

Bonded to Bovine Enamel. Front Dent. 

2019;16(2):96-104. doi:10.18502/fid. 

v16i2.1360 

45. Alhasyimi AA, Pudyani PS, Hafizi I. 

Effect of mangosteen peel extract as an 

antioxidant agent on the shear bond 

strength of orthodontic brackets bonded to 

bleached teeth. Dental Press J Orthod. 

2018;23(5):58-64. doi: 10.1590/2177-

6709.23.5.058-064.oar 

46. Behnaz, M., Tavakol Davani, S., Abdi, A., 

Azadi, G., & Goudarzi, M. Efficacy of 

Antimicrobial Agents in Orthodontic 

Adhesive Systems and Brackets: A 

Narrative Review. J Dental School. 2020; 

37(4), 112-117. 

47. Wang Y, Wang XX, Zhang LN, Jin SM, 

Zhang J. Effects of traditional Chinese 

medicine on bone remodeling during 



Al-Rafidain Dental Journal, Vol. 24, No. 2, 2024 (499-508) 
 

508 
 

orthodontic tooth movement. J 

Ethnopharmacol. 2012; 141(2): 642-6.  

48.  Xiao LQ, Wang HT, Li YL, et al. The 

effects of dried root aqueous extract of 

Salvia miltiorrhiza and its major ingredient 

in acceleration of orthodontic tooth 

movement in rat. Iran J Basic Med Sci. 

2015;18(10):1044-1049. 

49.  Shu-min, C. O. N. G., Xu-xia, W. A. N. 

G., Jing, Z. E. N. G., & Jun, Z. H. A. N. G. 

Effect of Rhizoma Drynariae and Salvia on 

alveolar bone density of rats with 

orthodontic  tooth movement.   Shanghai 

Journal of Stomatology, 2012; 21(4).  

50. Chen Y, Wang XX, Zhao BJ, Bu J, Su YR, 

Zhang J. Effects of icariin on orthodontic 

tooth movement in rats. Int J Clin Exp 

Med. 2015;8(6):8608-8616.  

51. Pan-pan YA, Xu-xia WA, Yun CH, Qian-

qian WA, Ying-zi WA. Effect of icraiin on 

turnover of alveolar bone during 

orthodontic tooth movement in rats. 

Shanghai Journal of Stomatology. 2017 

Oct 25;26(5):465. 

52. Yuan WX, Wang XX, Zhang LN, Su YR, 

Yang F, Zhang J. Effect of osthole on 

periodontal remodeling during orthodontic 

tooth movement in rats. Shanghai Journal 

of Stomatology. 2019 Dec 1; 28(6): 561-6. 

53.  Cui JJ, Wang XX, Wang Y, Chen PP, Ma 

D, Zhang J. [Effect of akebiasaponin D 

with different concentrations on 

orthodontic tooth movement in rats]. 

Shanghai Kou Qiang Yi Xue. 

2018;27(2):129-134. Chinese. PMID: 

30146637. 

54. Al-Hamdany AK, Al-Khatib AR, Al-Sadi 

HI. Influence of olive oil on alveolar bone 

response during orthodontic retention 

period: rabbit model study. Acta Odontol 

Scand. 2017; 75(6):  413-422. doi: 

10.1080/00016357.  2017.1328613. Epub 

2017 May 24. PMID: 28539096. 

55. Muath, M., Al-Sultan, H., & Alkhatib, A. 

The Effect of Natural Products Extract on 

Stability of Orthodontic Implant an 

Experimental Study. IJSER. 2015; 6(1): 

289-294. 

56.  Al Sultan MMH, Al Khatib AR, Natural 

products extract effect on bone integration 

around orthodontic micro-implant:  an 

experimental study, Zanco J. Med. Sci. 

2016; 20 (1): 1219-1227 

57.  Tawfeeq Z. S, Hamed Al Sultan M. M, 

The Effect of Green Tea Polyphenol 

(EGCG) on Orthodontic Micro-Implant 

Stability: An experimental study. 

JODR.2017; 4(2):102-109.  

58.  Tawfeeq Z. S, Hamed Al Sultan M. M, 

The Effect of Dried Plum on Orthodontic 

MicroImplant Stability: An experimental 

study.  Int. J. Enhanced Res. Sci. 2017; 

6(5): 24-29. 

 


