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Dental plaque and periodontal diseases are prevalent concerns in humans and animals.
Traditional treatments, such as chlorhexidine mouthwash and systemic antibiotics, are
limited by issues including tooth staining and antibiotic resistance. Therefore, herbal
alternatives have gained interest for their antibacterial,
anti-inflammatory, and plaque-inhibiting properties. The present study assessed the

check for efficacy of natural mouthwashes derived from green tea (Camellia sinensis), guava
updates (Psidium guajava), propolis, pomegranate (Punica granatum), neem (Azadirachta
indica), and miswak (Salvadora persica) in promoting oral hygiene as an alternative to

conventional antibacterial agents in humans and animals. Several studies have indicated

Keywords: that these natural plants exhibit significant antimicrobial activity, reduce plaque formation,
Herbal and alleviate gum inflammation without adverse effects. Green tea catechins, guava
Mouthwash tannins, propolis flavonoids, pomegranate polyphenols, neem extract, and Miswak extract
Plaque have shown promising results in dental care for both humans and animals. Herbal
Pomegranate mouthwashes provide a safe and effective alternative to traditional oral hygiene products

such as chlorhexidine.

Salvadora persica

1. Introduction

A mouthwash is a therapeutic liquid that stays in the
mouth, mixing with saliva and the movement of the
surrounding muscles to eradicate oral pathogens!.
Inflammation and recession of the perialveolar gum
margins are frequently observed in both dogs and catsz.
These conditions primarily arise from an excessive
accumulation of dental plaque, which results from the by-
products of food and saliva decomposition by the normal
oral bacterial microflora3. Dental plaque comprises an
organic matrix constituted by salivary glycoproteins and
polysaccharides that adhere to the tooth surface, thereby
establishing an environment conducive to the proliferation
of oral microorganisms bacteria* Implementing adjunctive
management strategies, such as providing hard food,
regular tooth brushing, and oral hygiene chews, has been
demonstrated to decrease the occurrence of calculus
formation®. There are several treatment options, including
removing severely damaged teeth, cleaning out dead or
overgrown gum tissue, smoothing the roots of teeth with
curettes, and removing tartar from the remaining affected
surfaces above and below the gum line using manual or
ultrasonic methods in animals and humans®. Additionally,

daily flushing of dental surfaces with antibacterial agents,
such as 0.1% to 0.2% chlorhexidine, or brushing every other
day, may help to slow the accumulation of calculus.
However, it is essential to note that chlorhexidine can cause
a light blue discoloration of the teeth and may also
contribute to the re-accumulation of plaque’. Systemic
antimicrobials, including tetracycline, metronidazole, and
tinidazole, along with topical chlorhexidine, have been
assessed for their efficacy in treating periodontitis in dogs
subjected to experimental conditions8. The application of
antibiotics and chemical agents can lead to irreversible
consequences for both animal and human health?2.
Consequently, numerous studies have been undertaken to
investigate the potential of herbal mouthwashes in human
subjects®. Considering these challenges, there is increasing
interest in herbal alternatives for oral care, which provide
antimicrobial, anti-inflammatory, and antioxidant benefits
with fewer side effects. Natural compounds derived from
plants such as green tea (Camellia sinensis)!?, guava
(Psidium guajava)'!, propolis!?, pomegranate (Punica
granatum)'3, neem (Azadirachta indica)'*, and Miswak
(Salvadora persica)'> have demonstrated significant
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impacts in reducing plaque formation, blocking bacterial
adhesion, and easing gum inflammation. These botanicals
contain bioactive compounds, such as tannins, polyphenols,
flavonoids, and alkaloids, that inhibit microbial growth and
improve oral health617 (Figure 1). The present study aimed
to explore the efficacy of herbal mouthwashes as an
alternative to conventional antibacterial agents for
controlling oral pathogens and periodontal disease in
humans and animals, focusing on their antimicrobial and
antiplaque properties to improve oral health.

Herbal Mouthwash

Anti-plaque & anti-tartar

Reducing the risk of oral diseases transmission from
animals to humans

2 lin

Figure 1. Effects of herbal mouthwashes on animals and human oral health.
2. Green tea

The impact of green tea (Camellia sinensis) on preventing
oral bacterial infections, halitosis, and dental plaque
formation was specifically examined. A group of twenty-five
female volunteers, aged between 20 and 25 years,
participated in a study, which evaluated green tea extract
and mouthwashes containing 0.2%, 0.5%, and 1% tannin,
recognized as the most efficacious antibacterial component
in green tea!8. Herbal extracts have been widely used in both
topical and oral treatments for different diseases in humans
and animals!®. Green tea, which does not undergo
fermentation during its drying process, provides numerous
medicinal benefits primarily attributed to its antioxidant
and antibacterial traits. Among the phenolic phytochemicals
that exhibit beneficial properties for the health of both

humans and animals, a notable group is the polyphenol
compounds known as Catechins, which are present in green
teal®. A study by Sakthivel et al.2% indicated that animals and
humans consuming tea-infused water experience a
reduction in dental caries and plaque accumulation
compared to those who drink plain water.

3. Guava

In southern Nigeria, twigs are commonly employed as
chew sticks, which are effective due to the bioactive
compounds such as saponins, tannins, flavonoids, and
alkaloids. These chewing sticks demonstrate high efficacy,
reliability, and efficiency in maintaining dental hygiene even
without using toothpaste. Users of these chewing sticks
usually demonstrate robust, hygienic, and fresh teeth, free
from dental plaque caries?!.

In Brazil, guava (Psidium guajava) is recognized for its
astringent and diuretic properties, serving similar purposes
as in Peru22. A decoction of guava is recommended as a
gargle for conditions such as sore throats, laryngitis, and
oral problems swelling!l. Using chewing sticks without
toothpaste remains a reliable way for many people in
Southern Nigeria to keep their oral health?!. These findings
supported the hypothesis that the tea has prophylactic and
protective effects against dental caries and plaque
accumulation, as evidenced by the examined samples. In
Ghana and Nigeria, people often chew leaves to treat
toothaches, while a decoction made from the root bark is
recommended as a mouthwash for swollen gums.
Additionally, a decoction of the leaves is an effective gargle
for swollen gums, oral ulcers, and bleeding gums?21,

Multiple studies have confirmed that guava extracts are
effective against bacteria vital to both oral and overall health
in animals. A study conducted by Biswas et al.23
demonstrated that guava leaf extract exhibited potent
antibacterial activity against Staphylococcus intermedius
and Escherichia coli (E. coli), providing a scientific basis for
using guava as a potential treatment against pathogens that
colonize the oral cavity. Furthermore, Birdi et al.2* indicated
the efficacy of guava extract against a broad spectrum of
pathogens, including Salmonella spp. and E. coli. This broad-
spectrum antimicrobial activity is directly relevant to
preventing oral infections and reducing the bacterial load
that leads to plaque and gingivitisZ4.

4. Propolis

Bee propolis is effective against several dental issues,
such as plaque, cavities, gum disease, and mouth ulcers, and
also provides other health benefits. The combination of
propolis with toothpaste facilitates the prevention of
periodontal disease, functioning as an anti-plaque and
anti-inflammatory agent. Furthermore, bee propolis can
also serve as a dental adhesive anaestheticl2.

It has been concluded that propolis not only aids in
repairing surgical wounds but also offers pain relief and
demonstrates anti-inflammatory properties effects?s. A
laboratory investigation utilizing saliva samples from
twenty-five healthy subjects and twenty-five patients
diagnosed with chronic periodontitis revealed a significant
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suppression of microbial proliferation by propolis in both
groups?e.

A study conducted by Saeed et al.2” provided compelling
evidence from live animals, indicating the mechanisms of
propolis within the oral cavity. The findings of Saeed et al.?”
demonstrated that the well-documented antimicrobial and
anti-inflammatory properties of propolis, which specifically
target oral pathogens and gingivitis, are sufficiently effective
to improve health outcomes and modulate the immune
system within complex biological environments.
Furthermore, its effective use as a natural substitute for
antibiotics in poultry supports its safety profile and its
inclusion in oral care products to maintain the oral health
microbiome?’.

5. Pomegranate (Punica granatum)

Pomegranate is increasingly recognized for its
important role in dental health. Clinical studies have
shown that this well-known antioxidant effectively targets
the biochemical causes of tooth decay with notable
strength!3. Using pomegranate mouthwash regularly along
with toothpaste that contains bioactive botanical extracts
may help reduce dental plaque and tartar by preventing
the growth of microorganisms that lead to plaque
formation?8. Additionally, the compounds in pomegranate
have anti-inflammatory effects that can reduce irritation in
the mouth tissues??. Recent studies have demonstrated
that pomegranate extract possesses the capacity to inhibit
the adherence of specific microorganisms to dental
surfaces??:30, This phenomenon appears to be primarily
attributed to its action against a prominent species of
Streptococcus (S.)3!, which disrupts the production of
metabolites conducive to the proliferation of fungi and
other microorganisms. These findings underscored the
potential of pomegranate extract as a beneficial agent in
dental health by mitigating the risk of microbial
colonization3132, Plaque formation typically involves the
collaborative action of different microorganisms that
colonize dental surfaces3. Notably, pomegranate has been
shown to hinder the adhesion of oral microorganisms by
interfering with the synthesis of the adhesive substances
produced by bacteria!3. Several studies have noted that the
active compounds of pomegranate, including polyphenolic
flavonoids such as punicalagin and ellagic acid, are
believed to reduce gingivitis via different mechanisms,
including diminishing oxidative stress within the oral
cavity, exhibiting direct antioxidant activity, exerting anti-
inflammatory effects, possessing antibacterial properties,
and facilitating the direct removal of plaque from teeth32:33,
Clinical findings suggested pomegranate extract may
ameliorate clinical markers of chronic periodontitis, as
demonstrated by a pilot study reporting significant
reductions in probing depth and gingival inflammation34. A
study at Ohio State University performed a randomized,
double-blind trial with 32 healthy young adults32. These
findings were further supported by showing significant
improvements in oral antioxidant capacity and
inflammatory markers after pomegranate extract
supplementation.

6. Neem

The earliest documented use of neem (Azadirachta
indica) by the Harappan civilization in ancient India dates
back approximately 4,500 years35. The neem tree plays a
significant role, deeply rooted in the cultural and historical
fabric of Indian society. Its enduring presence demonstrated
both its ecological and socio-cultural significance
throughout the region3s.

In contemporary studies and practices, neem extract is
known for its multifaceted applications in dermatological
therapies, demonstrating efficacy as an antiseptic and
exhibiting anti-parasitic properties effective against both
endoparasites and ectoparasites36. Furthermore, neem
extracts are used in making herbal mouthwashes,
underscoring their role in oral health. The widespread use
of neem extract underscores its importance in both
traditional and modern medicine3’. Additionally, neem
extract is known for its non-toxic, insecticide, and pesticide
effects3840. Although the antibacterial properties of neem
have been well-researched, recent studies mainly focus on
its emerging therapeutic uses and molecular actions, with
its antimicrobial effects only briefly mentioned and
discussed??. In vitro studies have demonstrated that neem
exhibits strong antibacterial properties against both Gram-
positive and Gram-negative bacteria, including E. coli,
Streptococcus, and Salmonella, which cause different human
and animal diseases36:37.4041,

Recent studies have focused particularly on oral health,
a significant issue in both developing countries with limited
access to dental care and in developed countries with aging
populations#2. Substances from neem sticks or bark have
been found to slow the growth of S. mutans bacteria*3. The
findings of Wolinsky et al.1* have indicated the inhibitory
effects of aqueous extracts derived from neem sticks on
bacterial aggregation, growth, adhesion to hydroxyapatite,
and the production of insoluble glucan, which may impact
plaque formation in vitro. The neem stick extract, combined
with a gallotannin-rich extract from Melaphis chinensis, has
been shown to inhibit the production of insoluble glucan#.
When oral streptococci were incubated with the neem stick
extract, bacterial colonies were observed under a
microscope!4#4, These findings suggested that neem stick
extract may reduce the ability of certain streptococci to
adhere to tooth surfaces!445. The promising effectiveness of
Azadirachta indica in dental treatments was mainly
supported by human research. Nevertheless, its
antibacterial and anti-inflammatory effects against
prevalent oral pathogens are directly relevant to veterinary
applications; therefore, utilizing neem in veterinary
dentistry constitutes a logical and evidence-based
progression from its use in human medicine research?s.

The study of El-Deen et al.#¢ provided essential in vivo
evidence of neem’s broader biological effects, supporting its
role in oral health. The findings of El-Deen et al.®
demonstrated that neem can boost immune function, reduce
oxidative stress, and combat pathogens in a complex living
system. The study emphasized the potential of neem to
improve oral health by reducing gum inflammation,
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regulating oral pathogens, and supporting mucosal health
immunity. These findings confirmed neem's antibacterial,
anti-inflammatory, and immunomodulatory properties,
establishing it as a promising candidate for the prevention
and management of dental plaque, gingivitis, and other oral
diseases in animals*®.

7. Miswak

Salvadora persica, also known as miswak, is a medicinal
plant with roots that have been used by people in Africa,
South America, the Middle East, and Asia for centuries*’. The
Babylonians, dating back to 5000 B.C., documented the
specific method for using miswak, and this practice later
spread to the Greek and Roman empires*8. The alcoholic
extract of miswak exhibited notable in vitro antibacterial
efficacy at a concentration of 10 mg/mL, with studies
affirming its safety and tolerability*®. Salvadora persica,
when used as a mouthwash, exhibits superior plaque-
inhibiting properties in comparison to a placebo; however,
it is less effective than chlorhexidine in clinical settings*’.

Animal studies have been crucial in confirming the
traditional uses of miswak and elucidating its role in
enhancing oral health>°. In one study, rats infected with S.
mutans and fed a high-sugar diet developed far fewer
carious lesions when their drinking water was
supplemented with miswak extract compared to the control
group, emphasizing its strong antibacterial effect against the
main bacterium responsible for tooth decay5!. Studies in
rats have shown that miswak extract significantly lowers
the occurrence of dental caries5051, Utilizing rat models of
periodontitis has demonstrated that miswak exhibits potent
anti-inflammatory  properties that safeguard the
periodontal tissues and supporting alveolar bone>0. The
analgesic potential of miswak, which explains its traditional
use for toothaches, has been confirmed in animal models>52.
Sofrata et al.53 conducted a study on the methanolic extract
of Salvadora persica roots in mice using the formalin-
induced pain test, finding that Miswak significantly reduced
pain responses, indicating a central pain-relieving effect
similar to that of some analgesic medicines>3.

8. Conclusion

The increasing occurrence of oral diseases in humans
and animals highlighted the need for developing effective
and safe preventive measures. Although chemical
mouthwashes such as chlorhexidine are still widely used,
their adverse effects highlighted the need for natural
alternatives. Herbal mouthwashes derived from green tea,
guava, propolis, pomegranate, neem, and miswak offer
potent antimicrobial, antiplaque, and anti-inflammatory
benefits. The components of these botanicals function
through multiple mechanisms, including inhibiting bacterial
adhesion, reducing oxidative stress, and promoting
periodontal health, without the disadvantages of traditional
treatments. Clinical and laboratory studies supported their
efficacy in reducing plaque, preventing caries, and managing
periodontal diseases. Incorporating these herbal solutions
into daily oral care routines could enhance dental hygiene
while minimizing risks. Nevertheless, the current evidence

underscored the potential of herbal mouthwashes as
sustainable, safe, and practical tools for maintaining oral
health in both humans and animals. Further research,
particularly long-term clinical trials in veterinary medicine,
is warranted to optimize formulations and dosages of these
herbal mouthwashes.

Declarations
Competing interests

The Authors declared no conflict of interest.
Authors’ contributions

Faezeh Salari-Kakhk developed the concept, curated the
data, conducted the investigation, supervised the study, and
validated the findings. Seyed Amin Razavi and Rafat
SASANY contributed to data curation, investigation,
validation, and manuscript writing, helped with review and
editing, and wrote the initial manuscript. All authors
reviewed and approved the final edition of the manuscript
for publication.

Funding

The present study did not receive any specific funding
from public, commercial, or not-for-profit organizations.

Availability of data and materials

The data supporting the present study are available
upon reasonable request from the corresponding author.

Ethical considerations

The authors have comprehensively reviewed the
manuscript to ensure adherence to ethical standards,
addressing issues such as plagiarism, research integrity,
data falsification or distortion, and redundant publication.

References

1. Van Leeuwen MPC, Slot DE, and Van der Weijden GA. Essential oils
compared to chlorhexidine with respect to plaque and parameters of
gingival inflammation: A systematic review. ] Periodontol. 2011; 82(2):
174-194.DOI: 10.1902/jop.2010.100266

2. Barbosa LN, da Silva Caetano IC, Lopes KFC, Jacomassi E, Pachaly JR, da
Matta R, et al. Natural plant products: An alternative to oral dog care?.
Res, Soci Dev. 2020; 9(10): e369108413. DOI: 10.33448/rsd-
v9i10.8413

3. Loesche W]. Microbiology of dental decay and periodontal disease. In:
Baron S, editor. Medical microbiology. 4th edition. Galveston (TX):
University of Texas Medical Branch at Galveston; 1996. Available at:
https://www.ncbi.nlm.nih.gov/books/NBK8259/

4. Marsh PD, and Zaura E. Dental biofilm: Ecological interactions in health
and disease. ] Clin Periodontol. 2017; 44(S18): S12-S22. DOI:
10.1111/jcpe.12679

5. WeiY, Dang GP, Ren ZY, Wan MC, Wang CY, Li HB, et al. Recent advances
in the pathogenesis and prevention strategies of dental calculus. NPJ]
Biofilms Microbiomes. 2024; 10(1): 56. DOI: 10.1038/s41522-024-
00529-1

6. Herrera D, Sanz M, Kebschull M, Jepsen S, Sculean A, Berglundh T, et al.
Treatment of stage IV periodontitis: The EFP S3 level clinical practice
guideline. ] Clin Periodontol. 2022; 49(S24):4-71. DOL:
10.1111/jcpe.13639

7. Sakaue Y, Takenaka S, Ohsumi T, Domon H, Terao Y, and Noiri Y. The
effect of chlorhexidine on dental calculus formation: An in vitro study.
BMC Oral Health. 2018; 18(1): 52. DOI: 10.1186/s12903-018-0517-3

8. Harvey CE, Thornsberry C, Miller BR, and Shofer FS. Antimicrobial


https://doi.org/10.1902/jop.2010.100266
https://doi.org/10.33448/rsd-v9i10.8413
https://doi.org/10.33448/rsd-v9i10.8413
https://www.ncbi.nlm.nih.gov/books/NBK8259/
https://doi.org/10.1111/jcpe.12679
https://doi.org/10.1038/s41522-024-00529-1
https://doi.org/10.1038/s41522-024-00529-1
https://doi.org/10.1111/jcpe.13639
https://doi.org/10.1186/s12903-018-0517-3

Salari-Kakhk F et al. / Small Animal Advances. 2025; 4(2): 5-10.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

susceptibility of subgingival bacterial flora in dogs with gingivitis. ] Vet
Dent. 1995; 12(4): 151-155. Available at:
https://pubmed.ncbi.nlm.nih.gov/9693643/

Tidke S, Chhabra GK, Madhu PP, Reche A, Wazurkar S, Singi SR. The
effectiveness of herbal versus non-herbal mouthwash for periodontal
health: A literature review. Cureus. 2022; 14(8): e27956. DOI:
10.7759/cureus.27956

Hirasawa M, Takada K, Makimura M, and Otake S. Improvement of
periodontal status by green tea catechin using a local delivery system:
A clinical pilot study. ] Periodontal Res. 2002; 37(6): 433-438. DOI:
10.1034/j.1600-0765.2002.01640.x

Jaiarj P, Khoohaswan P, Wongkrajang Y, Peungvicha P, Suriyawong P,
Saraya MLS, et al. Anticough and antimicrobial activities of Psidium
guajava Linn. leaf extract. ] Ethnopharmacol. 1999; 67(2): 203-212.
DOI: 10.1016/S0378-8741(99)00022-7

Koo H, Rosalen PL, Cury JA, Park YK, and Bowen WH. Effects of
compounds found in propolis on Streptococcus mutans growth and on
glucosyltransferase activity. Antimicrob Agents Chemother. 2002;
46(5): 1302-1309. DOI: 10.1128/aac.46.5.1302-1309.2002

Menezes SMS, Cordeiro LN, and Viana GSB. Punica granatum
(Pomegranate) extract is active against dental plaque. ] Herb
Pharmacother. 2006; 6(2): 79-92. DOI: 10.1080/J157v06n02_07
Wolinsky LE, Mania S, Nachnani S, and Ling S. The inhibiting effect of
aqueous Azadirachta indica (Neem) extract upon bacterial properties
influencing in vitro plaque formation. ] Dent Res. 1996; 75(2): 816-822.
DOI: 10.1177/00220345960750021301

Haque MM, and Alsareii SA. A review of the therapeutic effects of using
miswak (Salvadora Persica) on oral health. Saudi Med J. 2015; 36(5):
530-543.DOI: 10.15537/smj.2015.5.10785

Aravind T, Surangama D, Singh CV, Rampratap CV, Taranath M, and
Manmohan SA. Effects of herbal and non-herbal toothpastes on plaque
and gingivitis: A clinical comparative study. ] Int Soc Prev Community
Dent. 2014; 4(Suppl 2): S126-S129.DOI: 10.4103/2231-0762.146220
Cakmak G, Akay C, Donmez MB, Mumcu E, Akan HS, Sasany R, et al.
Effect of potassium aluminum sulfate application on the viability of
fibroblasts on a CAD-CAM feldspathic ceramic before and after
thermocycling. Materials. 2022; 15(12): 4232. DOLI:
10.3390/mal15124232

Sakanaka S, Aizawa M, Kim M, Yamamoto T. Inhibitory effects of green
tea polyphenols on growth and cellular adherence of an oral
bacterium, Porphyromonas gingivalis. Biosci Biotechnol Biochem.
1996; 60(5): 745-749. DOI: 10.1271/bbb.60.745

Khan N, and Mukhtar H. Tea polyphenols for health promotion. Life sci.
2007; 81(7): 519-533.DOI: 10.1016/j.1fs.2007.06.011

Sakthivel A, Sankaran K, Rengasamy G, Priya VV, and Sathishkumar P.
Formulation of mouthwash using combined herbal extracts to control
the predominant oral pathogens and biofilm. ] Herb Med. 2024; 46:
100905. DOI: 10.1016/j.hermed.2024.100905

Sofowora A. Recent trends in research into African medicinal plants. ]
Ethnopharmacol. 1993; 38(2-3): 197-208. DOI: 10.1016/0378-
8741(93)90017-Y

Morais-Braga MFB, Carneiro JNP, Machado A]JT, dos Santos ATL, Sales
DL, Lima LF, et al. Psidium guajava L., from ethnobiology to scientific
evaluation: Elucidating bioactivity against pathogenic microorganisms.
] Ethnopharmacol. 2016; 194: 1140-1152. DOI:
10.1016/j.jep.2016.11.017

Biswas B, Rogers K, McLaughlin F, Daniels D, and Yadav A.
Antimicrobial activities of leaf extracts of guava (Psidium guajava L.) on
two Gram-Negative and Gram-Positive bacteria. Int ] Microbiol. 2013;
2013: 746165. DOI: 10.1155/2013 /746165

Birdi T, Daswani P, Brijesh S, Tetali P, Natu A, and Antia N. Newer
insights into the mechanism of action of Psidium guajava L. leaves in
infectious diarrhoea. BMC Complement Altern Med. 2010; 10(1): 33.
DOI: 10.1186/1472-6882-10-33

Khurshid Z, Naseem M, Zafar MS, Najeeb S, and Zohaib S. Propolis: A
natural biomaterial for dental and oral healthcare. ] Dent Res Dent Clin
Dent Prospects. 2017; 11(4): 265-274. DOI: 10.15171/joddd.2017.046
SalomaokK, Pereira PRS, Campos LC, Borba CM, Cabello PH, Marcucci
MC, et al. Brazilian Propolis: Correlation between chemical
composition and antimicrobial activity. Evid Based Complement Altern
Med. 2008; 5(3): 317-324. DOI: 10.1093 /ecam/nem058

Saeed M, Arain MA, Kamboh AA, Memon SA, Umar M, Babazadeh D, et
al. Raw propolis as a promising feed additive in poultry nutrition:
Trends and advances. ] Anim Health Prod. 2017; 5(4): 132-142. DOI:

28.

29.

30.

31

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

10.17582/journal.jahp/2017/5.4.132.142

Bhadbhade SJ, Acharya AB, Rodrigues SV, and Thakur SL. The
antiplaque efficacy of pomegranate mouthrinse. Quintessence Int.
2011; 42(1): 29-36. Available at: https://www.quintessence-
publishing.com/deu/en/article /840343 /quintessence-
international/2011/01/the-antiplaque-efficacy-of-pomegranate-
mouthrinse

Gulube Z, and Patel M. Effect of Punica granatum on the virulence
factors of cariogenic bacteria Streptococcus mutans. Microb Pathog.
2016; 98: 45-49. DOI: 10.1016/j.micpath.2016.06.027

Ongbz Dede F, Bozkurt Dogan S, Balli U, Durmuslar MC, Avci B, Giille K,
et al. The effect of ellagic acid on the repair process of periodontal
defects related to experimental periodontitis in rats. ] Appl Oral Sci.
2021; 29: €20210160. DOI: 10.1590/1678-7757-2021-0160
Vasconcelos LCS, Sampaio FC, Sampaio MCC, Pereira MSV, Higino ]S,
and Peixoto MHP. Minimum inhibitory concentration of adherence of
Punica granatum Linn (pomegranate) gel against S. mutans, S. mitis and
C. albicans. Braz Dent J. 2006; 17(3): 223-227. DOI: 10.1590/s0103-
64402006000300009

DiSilvestro RA, DiSilvestro D], and DiSilvestro DJ. Pomegranate extract
mouth rinsing effects on saliva measures relevant to gingivitis risk.
Phytother Res. 2009; 23(8): 1123-1127. DOI: 10.1002/ptr.2759

Potra Cicalau GI, Vicas LG, Ciavoi G, Ghitea TC, Csaba N, Cristea RA, et
al. A Natural approach to the prevention and treatment of gingivitis and
periodontitis: A Review of pomegranate’s bioactive properties. Life.
2024; 14(10):1298. DOI: 10.3390/1ife14101298

Grandinetti JA, Mill F EG, Saldafia JA, Ferreira AE, Baggini E, Zunini G, et
al. Use of Punica granatum (pomegranate) as an adjuvant therapy in
the treatment of periodontitis: A review. AG Salud. 2025; 3: 201. DOI:
10.62486/agsalud2025201

Sensarma P. Plants in the Indian Puranas: An ethnobotanical
investigation. India: Naya Prokash; 1989. Available at:
https://books.google.com/books/about/Plants_in_the_Indian_Pur%C
4%81%E1%B9%87as.html?id=9ycqAAAAYAA]

Alzohairy MA. Therapeutics role of Azadirachta indica (Neem) and
their active constituents in diseases prevention and treatment. Evid
Based Complement Altern Med. 2016; 7382506. DOI:
10.1155/2016/7382506

Biswas K, Chattopadhyay I, Banerjee RK, and Bandyopadhyay U.
Biological activities and medicinal properties of neem (Azadirachta
indica). Curr Sci. 2002; 82(11): 1336-1345. Available at:
http://www.jstor.org/stable/24106000

Isman MB. Commercial development of plant essential oils and their
constituents as active ingredients in bioinsecticides. Phytochem Rev.
2020; 19(2): 235-241. DOI: 10.1007/s11101-019-09653-9

Chaudhary S, Kanwar RK, Sehgal A, Cahill DM, Barrow CJ, Sehgal R, et
al. Progress on Azadirachta indica based biopesticides in replacing
synthetic toxic pesticides. Front Plant Sci. 2017; 8: 610. DOI:
10.3389/fpls.2017.00610

Wylie MR, and Merrell DS. The antimicrobial potential of the neem tree
Azadirachta indica. Front Pharmacol. 2022; 13: 891535. DOI:
10.3389/fphar.2022.891535

Tchodo FG, Dakpogan HB, Gambogou B, N'nanle O, Adjei-Mensah B,
Tona K, et al. Epidemiological Investigation of Eimeria species and
effectiveness of Togolese medicinal plants used against chicken
coccidiosis. ] World Poult Res. 2024; 14(4): 382-398. DOI:
10.36380/jwpr.2024.39

Petersen PE, and Kwan S. Equity, social determinants and public health
programmes - the case of oral health. Community Dent Oral Epidemiol.
2011; 39(6): 481-487.DOI: 10.1111/j.1600-0528.2011.00623.x

Aarti B, Vibha H, and Sharad K. Comparison of the antibacterial
efficiency of neem leaf extract and 2% sodium hypochlorite against E.
faecalis, C. albicans and mixed culture - An in vitro study. Endodontol.
2010; 22(1): 10-14. DOI: 10.4103/0970-7212.351972

Islas JF, Acosta E, G-Buentello Z, Delgado-Gallegos JL, Moreno-Trevifio
MG, Escalante B, et al. An overview of Neem (Azadirachta indica) and
its potential impact on health. ] Funct Foods. 2020; 74: 104171. DOI:
10.1016/j.jff.2020.104171

Pai MR, Acharya LD, and Udupa N. Evaluation of antiplaque activity
of Azadirachta indica leaf extract gel—a 6-week clinical study.
] Ethnopharmacol. 2004; 90(1): 99-103. DOI:
10.1016/j.jep.2003.09.035

Nasr El-Deen NAEM, Alam RTM, Gamal El-Din IM, and El-metwaley
Sakr NGA. Efficacy of Azadirachta indica extract against chicken


https://pubmed.ncbi.nlm.nih.gov/9693643/
https://assets.cureus.com/uploads/review_article/pdf/104221/20240724-319105-uyarei.pdf
https://doi.org/10.1034/j.1600-0765.2002.01640.x
https://doi.org/10.1016/S0378-8741(99)00022-7
https://doi.org/10.1128/aac.46.5.1302-1309.2002
https://doi.org/10.1080/J157v06n02_07
https://doi.org/10.1177/00220345960750021301
https://doi.org/10.15537/smj.2015.5.10785
file:///C:/Users/PC/Downloads/10.4103/2231-0762.146220
https://doi.org/10.3390/ma15124232
https://doi.org/10.1271/bbb.60.745
https://doi.org/10.1016/j.lfs.2007.06.011
https://doi.org/10.1016/j.hermed.2024.100905
https://doi.org/10.1016/0378-8741(93)90017-Y
https://doi.org/10.1016/0378-8741(93)90017-Y
https://doi.org/10.1016/j.jep.2016.11.017
https://doi.org/10.1155/2013/746165
https://doi.org/10.1186/1472-6882-10-33
https://doi.org/10.15171/joddd.2017.046
https://doi.org/10.1093/ecam/nem058
http://dx.doi.org/10.17582/journal.jahp/2017/5.4.132.142
https://www.quintessence-publishing.com/deu/en/article/840343/quintessence-international/2011/01/the-antiplaque-efficacy-of-pomegranate-mouthrinse
https://www.quintessence-publishing.com/deu/en/article/840343/quintessence-international/2011/01/the-antiplaque-efficacy-of-pomegranate-mouthrinse
https://www.quintessence-publishing.com/deu/en/article/840343/quintessence-international/2011/01/the-antiplaque-efficacy-of-pomegranate-mouthrinse
https://www.quintessence-publishing.com/deu/en/article/840343/quintessence-international/2011/01/the-antiplaque-efficacy-of-pomegranate-mouthrinse
https://doi.org/10.1016/j.micpath.2016.06.027
https://doi.org/10.1590/1678-7757-2021-0160
https://doi.org/10.1590/s0103-64402006000300009
https://doi.org/10.1590/s0103-64402006000300009
https://doi.org/10.1002/ptr.2759
https://doi.org/10.3390/life14101298
https://doi.org/10.62486/agsalud2025201
https://books.google.com/books/about/Plants_in_the_Indian_Pur%C4%81%E1%B9%87as.html?id=9ycqAAAAYAAJ%20
https://books.google.com/books/about/Plants_in_the_Indian_Pur%C4%81%E1%B9%87as.html?id=9ycqAAAAYAAJ%20
https://doi.org/10.1155/2016/7382506
http://www.jstor.org/stable/24106000
https://doi.org/10.1007/s11101-019-09653-9
https://doi.org/10.3389/fpls.2017.00610
https://doi.org/10.3389/fphar.2022.891535
https://dx.doi.org/10.36380/jwpr.2024.39
https://doi.org/10.1111/j.1600-0528.2011.00623.x
https://journals.lww.com/eddt/abstract/2010/22010/Comparison_of_the_antibacterial_efficiency_of_neem.2.aspx
https://doi.org/10.1016/j.jff.2020.104171
https://doi.org/10.1016/j.jep.2003.09.035

Salari-Kakhk F et al. / Small Animal Advances. 2025; 4(2): 5-10.

47.

48.

49.

infectious anemia virus in broiler chickens: Study on oxidative stress,
hematological and immunological parameters. World Vet J. 2025;
15(2): 509-522. DOI: 10.54203/scil.2025.wvj51

Al-Otaibi M, Al-Harthy M, Gustafsson A, Johansson A, Claesson R, and
Angmar-Mansson B. Subgingival plaque microbiota in Saudi Arabians
after use of miswak chewing stick and toothbrush. ] Clin Periodontol.
2004; 31(12): 1048-1053.DOI: 10.1111/j.1600-051X.2004.00618.x
Halawany HS. A review on miswak (Salvadora persica) and its effect on
various aspects of oral health. Saudi Dent J. 2012; 24(2): 63-69. DOI:
10.1016/j.sdentj.2011.12.004

Al-Bayati FA, and Sulaiman KD. In vitro antimicrobial activity of
Salvadora persica L. extracts against some isolated oral pathogens in
Irag. Turk ] Biol. 2008; 32(1): 57-62. Available at:
https://journals.tubitak.gov.tr/biology/vol32 /iss1/9/

10

50.

51.

52.

53.

Haque MM, and Alsareii SA. A review of the therapeutic effects of using
miswak (Salvadora persica) on oral health. Saudi Med ]. 2015; 36(5):
530-543.DOI: 10.15537/smj.2015.5.10785

Almas K, and Al-Lafi TR. The natural toothbrush. World
Health  Forum. 1995; 16(2): 206-210. Available at:
https://iris.who.int/handle/10665/50441

Noumi E, Snoussi M, Trabelsi N, Hajlaoui H, Ksouri R, Valentin E, et al.
Antibacterial, anticandidal and antioxidant activities of Salvadora
persica and Juglans regia L. extracts. ] Med Plants Res. 2011; 5(17):
4138-4146. Available at: http://www.academicjournals.org/JMPR
Sofrata AH, Claesson RLK, Lingstrom PK, and Gustafsson AK. Strong
Antibacterial effect of miswak against oral microorganisms associated
with periodontitis and caries. ] Periodontol. 2008; 79(8): 1474-1479.
DOI: 10.1902/jop.2008.070506


https://dx.doi.org/10.54203/scil.2025.wvj51
https://doi.org/10.1111/j.1600-051X.2004.00618.x
https://doi.org/10.1016/j.sdentj.2011.12.004
https://journals.tubitak.gov.tr/biology/vol32/iss1/9/
https://doi.org/10.15537/smj.2015.5.10785
https://iris.who.int/handle/10665/50441
http://www.academicjournals.org/JMPR
https://doi.org/10.1902/jop.2008.070506

