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Abstract 

Pistacia atlantica kurdica, belonging to the Anacardiaceae family, is mainly observed in the mountains of 

Western Iran. Given the importance of research and the critical role in improving patient health, this 

study was conducted to compare the effect of an herbal mouthwash derived from wild pistachio fruit 

with chlorhexidine (CHX) mouthwash on gingival healing following crown lengthening surgery. The 

present research was a clinical trial in which the statistical population of patients was randomly divided 

into five groups (𝑛 = 10) using chlorhexidine mouthwash, herbal mouthwash at concentrations of 1%, 

5%, and 10%, and a control group receiving normal saline (NS). The shade-dried fruits were thoroughly 

ground using a laboratory mill. The resulting dried fruit powder was extracted using the Soxhlet 

extraction method at the Biotechnology and Medicinal Plants Research Center. For this study, an 

aqueous-alcoholic extract of the wild pistachio fruit was prepared according to previous studies. The 

extract was completely dried using a rotary evaporator apparatus at the research center, ensuring 

complete removal of the solvent. Using the prepared dry extract, the herbal mouthwashes of the wild 

pistachio fruit were prepared at concentrations of 1%, 5%, and 10%. Fifty individuals were included in 

this study. Regarding the Parotid Gland Swelling Index (𝑝 = 0.225) and the Modified Gingival Index (MGI) 

(𝑃 = 0.656), the differences between the groups were not statistically significant. According to the 

Kruskal-Wallis test, the difference in inflammation before and after treatment for the MGI was significant 

in each of the four intervention groups, and the level of inflammation decreased post-treatment. 

Furthermore, the difference in plaque levels before and after the use of mouthwashes was significant in 

each of the five groups, showing a reduction. In alignment with the findings, the application of the pistacia 

atlantica kurdica mouthwash led to gingival healing after crown lengthening surgery. Therefore, the 

prescription of this agent is recommended. 
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Introduction  

The mouth harbors a high degree of 

microbial diversity. Among these 

microorganisms, enterococci are frequently 

observed in many primary root canal 

infections associated with chronic apical 

periodontitis. The normal oral flora is 

predominantly composed of Gram-positive 

streptococci, along with various viruses and 

fungi, which remain relatively stable in a 

healthy individual over time. However, the 

oral flora of Intensive Care Unit (ICU) patients 

shifts toward aggressive Gram-negative 
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agents and staphylococci within 48 hours, 

accumulating in the oral cavity [1-4]. The 

gingiva is a component of the masticatory 

mucosa that covers the cervical area of the 

teeth and the alveolar processes of the maxilla 

and mandible, acting as a robust barrier 

against the penetration of irritants into the 

periodontal tissues. Gingival recession can be 

localized or generalized and typically 

increases with age. It results from a 

combination of etiological and predisposing 

factors, including iatrogenic causes, bone 

breakdown, and improper tooth positioning 

within the dental arch [5-7]. 

Certain dental treatments, such as 

subgingival tooth preparation, impression 

techniques involving gingival retraction, 

restorations and crowns placed below the 

gingival margin, and improperly designed 

dental prostheses, can induce gingival 

inflammation [8]. Currently, the treatment of 

periodontal diseases is moving towards 

antimicrobial control. Due to the increasing 

microbial resistance associated with the 

concurrent use of antibiotics, there is a 

growing necessity not only to reduce 

antibiotic-based treatments, but also to 

increase preventive measures. In fact, the 

mechanical removal of supra- and subgingival 

calculus remains the most effective method for 

preventing gingival inflammation [9,10]. The 

healing process necessitates preventing 

wound infection and bacterial contamination 

of the surgical site (including periodontal and 

implant sites) while establishing a favorable 

environment. In the initial stages, 

inflammation often supersedes surgical 

wound healing, leading to complications. 

Despite the positive effects of mechanical 

control, a significant number of patients 

report discomfort and sensitivity in the 

treated areas. Therefore, various methods, 

including chemical control and the use of 

different types of mouthwashes, have been 

proposed [11,12]. 

Chlorhexidine (CHX) is widely used in the 

treatment of periodontal disease as a safe, 

non-toxic antiseptic agent. However, due to 

insufficient concentration, subgingival 

irrigation with CHX solutions, as well as 

controlled and sustained-release CHX gels, has 

not always demonstrated optimal efficacy in 

treating periodontitis [13-15]. Chlorhexidine 

has a significant effect on reducing microbial 

plaque, as well as aerobic and anaerobic 

bacteria. Side effects associated with this 

agent include brown tooth staining, altered 

taste perception, increased supragingival 

calculus formation, enhanced bacterial 

colonization, and a reduction in the natural 

oral microflora [16-18]. The limitations in 

systemic antibiotic prescription and the 

limited efficacy of administering them as 

mouthwashes or subgingival irrigants have 

led to these drugs being delivered using 

controlled and sustained-release technologies 

[4-6]. While the use of chlorhexidine reduces 

the incidence of pneumonia, its application 

offers no advantage in reducing mortality or 

shortening the length of hospital stay for 

patients admitted to the ICU [19,20]. Iranian 

oak (Quercus brantii), wild pistachio (Pistacia 

atlantica subsp. mutica), and wild almond are 

three of the most important forest species in 

Western Iran, forming the primary 

components of the Zagros forests across a 

wide range. Iranian oak is utilized in treating 

gastrointestinal disorders, diarrhea, burns, 

lacerations, and cancer [21]. Considering the 

vital role in improving the condition of 

patients undergoing periodontal treatment, 

the present study was designed with the aim 

of evaluating the potential of an herbal 

mouthwash extracted from wild pistachio 

fruit as an alternative to chlorhexidine in 

accelerating and improving gingival healing 

following a crown lengthening procedure. 

Materials and Methods 

The present study was a clinical trial in 

which the statistical population consisted of 
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patients randomly divided into five groups 

(𝑛 = 10 each) utilizing Chlorhexidine 

mouthwash, herbal mouthwash at 

concentrations of 1%, 5%, and 10%, and a 

control group receiving normal saline. All 

study variables were obtained through 

empirical observations and patient self-

reporting via designed questionnaires. 

Empirical observations for measuring the 

research variables were meticulously 

recorded by trained personnel. The 

questionnaire was completed by the patients 

on a self-report basis. This study was 

conducted to investigate the effect of Pistacia 

atlantica fruit extract on gingival healing after 

crown lengthening surgery. To ensure random 

allocation and standardization among the 

samples across the five groups (chlorhexidine 

mouthwash, 1%, 5%, and 10% herbal 

mouthwashes, and the normal saline group), a 

final total of 50 participants was estimated, 

distributed equally with 10 samples per 

group. The samples were collected completely 

randomly from patients attending public and 

private dental clinics in Ilam Province. All 

study variables were obtained through 

empirical observations and patient self-

reporting via designed questionnaires. 

Empirical observations for measuring the 

research variables were meticulously 

recorded by trained personnel. The study site 

was the Faculty of Dentistry at Ilam University 

of Medical Sciences. The fruit of the wild 

pistachio tree was collected from the heights 

of the Kabir Kuh mountain range in Eastern 

Ilam Province, following authentication by an 

expert from the university’s Medicinal Plants 

Research Center. The shade-dried fruits were 

thoroughly ground using a laboratory mill. 

The prepared dried fruit powder was 

subjected to extraction at the Biotechnology 

and Medicinal Plants Research Center using 

the Soxhlet extraction method. For this study, 

an aqueous-alcoholic extract of the wild 

pistachio fruit was prepared according to 

previous studies. The extracted material was 

completely dried using a rotary evaporator, 

ensuring complete removal of the solvent. 

Using the resulting dry extract, herbal 

mouthwashes of the wild pistachio fruit were 

prepared at concentrations of 1%, 5%, and 

10%. Figure 1 shows the steps for preparing 

the solution from step one to step five. 

Ethical Considerations and Statistical 

Methodology 

The fruit of the wild pistachio plant 

(Pistacia atlantica subsp. mutica, implied) is 

edible, and its gum (resin) has traditional 

medicinal applications and is utilized in 

various forms, possessing significant uses in 

the food industry. 

 

Figure 1 Steps for preparing the solution (from left to right) 
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Given its widespread consumption and 

past studies indicating a lack of toxic effects in 

humans, it was employed in this research as a 

mouthwash, meaning its impact was 

specifically studied topically. Nevertheless, a 

consent form was prepared for all 

participants, and the intervention performed 

was fully explained to them. To adhere to 

research ethics, a consent form was prepared 

for all study participants, and the intervention 

that was carried out was fully explained to 

them. The present study was conducted after 

obtaining the Ethics Code 

(IR.MEDILAM.REC.1403.114) from the Ethics 

Committee of Ilam University of Medical 

Sciences. This study was also registered in the 

Iranian Registry of Clinical Trials under the 

code IRCT202441126063859N1. 

Data Analysis Method 

Initially, a normality test was performed on 

the raw data. Normal data were analyzed 

using parametric methods, while non-normal 

data were analyzed using non-parametric 

methods. Given the nature of the acquired 

data, the analyses were conducted using SPSS 

software, version 22. Finally, statistical 

analysis was performed using the Kruskal-

Wallis and Mann-Whitney tests at a 

significance level of 𝛼 = 0.05. 

Results 

In this study, 50 individuals with a mean 

age of 43.2 ± 10.5 years and an age range of 24 

to 55 years were included, consisting of 31 

women (60% of the study population, with a 

mean age of 45.6 ± 8.5 years) and 21 men 

(40% of the study population, with a mean age 

of 35.6 ± 12.5 years). The age and gender 

composition of the study groups is detailed in 

Table 1. 

According to Table 2, regarding the taste 

quality of the mouthwash based on Kruskal-

Wallis test analysis, there was a statistically 

significant difference between the HM group 

and CHX, and the HM group and the HM 10% 

group (p=0.005). Also, regarding the parotid 

gland swelling index (p=0.225) and the 

Modified Gingival Index (MGI), the difference 

between the groups was not significant 

(P=0.656). According to the Kruskal-Wallis 

statistical test, the difference in inflammation 

before and after treatment for the Modified 

Gingival Index (MGI) was significant in each of 

the four groups, and the amount of 

inflammation decreased after treatment. 

According to the results of the Kruskal-Wallis 

test in the comparison between groups in 

terms of tongue surface discoloration, the 

difference between the HM group and CHX, the 

HM group and HM 10%, the CHX group and NS, 

and the NS group and HM 10% was significant 

(P=0.000). The mouthwash taste preference 

index was only compared between the two 

groups HM 10% and CHX. According to the 

Mann-Whitney test, the difference between 

the two groups was significant (P<0.001). 

According to the Kruskal-Wallis test, in terms 

of the Plaque Index (PI), only the difference 

between the CHX and NS groups was 

significant (P=0.001) (Table 2). 

Table 1. Mean and standard deviation of age and frequency distribution of gender in the studied groups 

Group Mean age Number of men Number of women 

Herbal mouthwash 1 percent 38.4 ± 13.07 6 4 

Herbal mouthwash 5 percent 45.6 ± 14.03 4 6 

Herbal mouthwash 10 percent 41.06 ± 11.78 3 7 

Chlorhexidine mouthwash 38 ± 10.56 5 5 

Normal saline 40 ± 10.56 3 7 

P-value 0.605 0.203 0.109 
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Table 2. Mean rank of mouthwash taste, parotid gland swelling index, modified gingival index, and tongue 

surface discoloration index in different groups 

Mean of rank measurement traits  

Groups Mouthwash 

taste index 

Parotid gland 

swelling 

index 

Modified 

gingival 

index 

Tongue 

surface 

discoloration 

Index 

41.13 29.50 35.5 22.12 Herbal mouthwash1 percent 

42.14 30.12 35.3 21.5 Herbal mouthwash 5 percent 

45.33 34.18 37.42 25.62 Herbal mouthwash 10 percent 

22.15 35.02 32.54 46.19 Chlorhexidine mouthwash 

29.51 29.02 28.35 21.43 Normal saline 

0.005 0.225 0.657 <0.001 P-value 

Also, according to the Wilcoxon statistical 

test, the difference in plaque levels before and 

after using the mouthwash was significant in 

each of the five groups, and it had decreased. 

Regarding the intensity and extent of staining, 

the data were non-normal and were analyzed 

using non-parametric methods and the 

Kruskal-Wallis test. According to the results of 

this test, the differences between the HM and 

CHX groups, the HM and HCHX groups, the 

CHX and NS groups, and the HCHX and NS 

groups were significant (Table 2). 

Table 3 compares the performance of four 

main indices between the mouthwashes based 

on mean rank. In the taste preference index, 

chlorhexidine (CHX) had the most desirable 

taste with the lowest mean rank (14.22), while 

herbal mouthwashes (HM) ranked higher. 

Regarding the plaque index, the results are 

surprising: normal saline (NS) performed best 

with a rank of 18.05, and CHX performed the 

worst with a very high rank of 45.63. Herbal 

mouthwashes also showed better 

performance than NS and much better than 

CHX with ranks around 27. In terms of tooth 

discoloration (intensity and extent), CHX had 

the worst results by a wide margin (47.56 and 

46.62). In contrast, all concentrations of 

herbal mouthwash (with ranks below 17.3) 

caused the least amount of tooth discoloration. 

These data clearly confirm the superiority of 

herbal mouthwashes in preventing 

discoloration and their adequate performance 

in plaque control compared to chlorhexidine. 

Discussion 

Considering the vital role of improving the 

condition of patients under periodontal 

treatment, the present study was designed 

with the aim of evaluating the potential of a 

herbal mouthwash extracted from wild 

pistachio fruit as an alternative to 

chlorhexidine, in accelerating and improving 

the process of gingival healing after crown 

lengthening surgery. Pistacia atlantica kurdica 

from the Anacardiaceae family is mostly 

observed in the mountainous range of 

Western Iran. Its husk and fruit are mostly 

known to have therapeutic effects, including 

anti-diarrheal properties, nerve 

strengthening, hypoglycemic, and 

antimicrobial effects [22-24]. Due to the 

extensive local use of wild pistachio and the 

scarcity of related research, and considering 

the studies proving the antioxidant properties 

and the presence of saturated and unsaturated 

fatty acids in pistacia atlantica kurdica, its role 

in promoting patient health is important [25-

28]. Gingival healing is an important necessity 

in dentistry. In recent years, the determination 

of different parts of the masticatory mucosa, 

especially gingival thickness, has received 

attention from periodontists both 

epidemiologically and therapeutically.  
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Table 3. Mean rank of mouthwash taste index, plaque index, tooth discoloration intensity index, and tooth 

discoloration extent index in different groups 

Mean of rank measurement traits  

 

Groups 
Mouthwash 

flavor 

preference 

Index 

Plaque 

index 

Tooth 

discoloration 

severity index 

Tooth 

discoloration 

extent index 

24.48 28.03 16.1 16.3 Herbal mouthwash1 percent 

25.51 27.56 16.89 16.71 Herbal mouthwash 5 percent 

27.6 26.45 17.29 16.97 Herbal mouthwash 10 percent 

14.22 45.63 47.56 46.62 Chlorhexidine mouthwash 

-- 18.05 21.38 19.44 Normal saline 

<0.001 0.001 < 0.001 <0.001 P-value 

Periodontal inflammatory diseases are 

among the most common chronic 

inflammatory diseases that can affect any 

individual at any age [7,29,30]. The cause of 

gingival inflammation is the presence of 

opportunistic bacteria that naturally exist in 

the mouth. Gingivitis is a multifactorial disease 

that is influenced by various factors. For this 

reason, the evaluation of risk factors for 

chronic diseases is of special importance [31-

33]. 

In the study by Ali Mohammadi et al., where 

two herbal mouthwashes and chlorhexidine 

were tested on gingival healing after surgery, 

the researched patients were randomly 

divided into four groups. The researched 

groups included the herbal mouthwash group, 

the chlorhexidine mouthwash group, and the 

Normal Saline group. According to the 

findings, the herbal mouthwash caused 

improvement in gingival inflammation 

indices. On the other hand, chlorhexidine 

caused improvement in the GI and PI indices. 

Also, no complications were observed in the 

herbal mouthwash group [34]. In the study by 

Banihashem et al., the effects of mouthwash on 

gingival inflammation in chronic periodontitis 

patients were studied, where they were 

randomly divided into three groups of ten. 

According to the findings, the anti-

inflammatory mouthwash is comparable to 

chlorhexidine and yields greater improvement 

in some aspects [10]. The results of the 

present research confirm previous findings in 

two key areas. The study by Kamali et al. [35] 

showed that the occurrence of discoloration 

caused by 0.2% chlorhexidine after 

periodontal surgery was 6.6 times higher than 

Persica; this rate is in direct consistency with 

our findings regarding the discoloring side 

effects of CHX. Furthermore, the significant 

difference in reported taste between 

chlorhexidine and the Terminalia chebula 

mouthwash by Gupta et al. [36] is consistent 

with the results observed in our current study. 

One of the limitations of this study is the small 

sample size. Therefore, further studies with a 

larger sample size are recommended. 

Conclusion 

The most important advantage of the 

herbal groups, besides maintaining 

effectiveness, is in reducing aesthetic 

complications, including tooth and tongue 

discoloration. At the same time, a better taste 

was experienced, without the swelling of the 

parotid gland being affected. The proven 

reduction of plaque and inflammation indices 

in all groups confirms the general therapeutic 

efficiency of these products. Therefore, herbal 

mouthwashes can be introduced as an 

alternative and highly tolerable therapeutic 

option for Chlorhexidine, especially in cases 

where patient acceptance is a factor. The use 

of these formulations will significantly 
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contribute to maintaining oral health and 

improving the user experience. 

Acknowledgements 

The authors would like to express their 

deepest gratitude to the patients who 

participated in the study and their 

companions. They would also like to express 

their appreciation to Ilam University of 

Medical Sciences and Health Services for 

approving this research project and providing 

support. 

Conflict of Interest 

No conflict of interest was reported by the 

authors in this work.  

Ethical Considerations 

In order to comply with ethical standards in 

research, a consent form was nevertheless 

prepared for all study participants, and the 

intervention was fully explained. The present 

study was conducted after obtaining the 

creative code (IR.MEDILAM.REC.1403.114) 

from the Ethics Committee of Ilam University 

of Medical Sciences. This study has been 

registered with the Iranian Trial Registration 

Center under the code 

IRCT202441126063859N1. 

ORCID 

Naser Abbasi 

https://orcid.org/0000-0003-4457-3997 

Mohamad Ali Roozegar 

https://orcid.org/0000-0002-8559-2257 

Reference 

[1] Jones, D.J., Munro, C.L., Grap, M.J., Kitten, T., 
Edmond, M. Oral care and bacteremia risk in 
mechanically ventilated adults. Heart & Lung, 
2010, 39(6), S57-S65. 
[2] Adib-Hajbaghery, M., Ansari, A., Azizi-Fini, E. 
Oral care in ICU patients: A review of research 
evidence. Feyz Medical Sciences Journal, 2011, 
15(3), 280-293. 

[3] Mackawy, A.M., Alharbi, B.F., Almatroudi, A., 
Huq, M., Mohammed, A.H., Wasti, A.Z., Elharbi, M.F., 
Allemailem, K.S. The impact of maternal antibiotic 
consumption on the development of oral thrush 
infection in breastfeeding infants: A quasi-
experimental study. Breastfeeding Medicine, 2025. 
[4] Rajput, P., Nahar, K.S., Rahman, K.M. Evaluation 
of antibiotic resistance mechanisms in gram-
positive bacteria. Antibiotics, 2024, 13(12), 1197. 
[5] Neurath, N., Kesting, M. Cytokines in gingivitis 
and periodontitis: From pathogenesis to 
therapeutic targets. Frontiers in Immunology, 
2024, 15, 1435054. 
[6] Fiorellini, J., Ishikawa, S., Chai, S. Clinical 
features of gingivitis. Newman and Carranza’s 
Clinical Periodontology. 4th South Asia Edition, 
2024, 158-166. 
[7] Ballouk, M.A.-H., Altinawi, M., Al-Kafri, A., 
Zeitounlouian, T.S., Fudalej, P.S. Propolis 
mouthwashes efficacy in managing gingivitis and 
periodontitis: A systematic review of the latest 
findings. BDJ open, 2025, 11(1), 5. 
[8] Mirzaali, F., Ahmadinia, A., Roshandel, G. 
Prevalence of gingival recession in dentistry 
students (2017-2018). Journal of Gorgan University 
of Medical Sciences, 2019, 21(3), 94-100. 
[9] Axelsson, P., Nyström, B., Lindhe, J. The long‐
term effect of a plaque control program on tooth 
mortality, caries and periodontal disease in adults: 
Results after 30 years of maintenance. Journal of 
Clinical Periodontology, 2004, 31(9), 749-757. 
[10] Banihashem Rad, S.A., Mokhtari, M.R., 
Nikandish, M., Solati, M., Sadeghi, M.H. Effect of 
nanocurcumin mouthwash on gingival 
inflammation in chronic gingivitis. Journal of 
Mashhad Dental School, 2019, 43(3), 253-262. 
[11] Mohammadi, I.A., Esfahani, M.N., Hakimaneh, 
S.M.R., Talei, D., Bafandeh, M.A., Shayegh, S.S. 
Comparison of the effect of herbal mouthwashes 
and chlorhexidine on gingival healing after crown 
lengthening surgery (a clinical trial). J Mash Dent 
Sch, 2020, 44, 248-258. 
[12] Larjava H, editor. Oral wound healing: cell 
biology and clinical management. John Wiley & 
Sons, Oral-Wound-Healing-Clinical-Management, 
2012, 0813804817. 
[13] Sun, H., Chen, S., Yang, C., Kuang, H., Huang, Y., 
He, X., Luo, W. Advances in the use of chlorhexidine 
for periodontitis treatment in diabetic patients: A 
review. Medicine, 2024, 103(36), e39627. 
[14] Hong, S., Kim, S.J., Jung, J. Fabrication and 
evaluation of a biodegradable electrospun chip 
loaded with chlorhexidine for periodontal disease. 
Journal of Drug Delivery Science and Technology, 
2024, 101, 106271. 
[15] Drugeon, B., Rickard, C.M., Schults, J.A., 
Guenezan, J., Mimoz, O. Chlorhexidine and 
povidone-iodine: Unmasking the unknown in 
catheter-related infection prevention, a narrative 

https://orcid.org/0000-0003-4457-3997
https://orcid.org/0000-0002-8559-2257
https://www.sciencedirect.com/science/article/abs/pii/S0147956310001378
https://www.sciencedirect.com/science/article/abs/pii/S0147956310001378
https://feyz.kaums.ac.ir/article-1-1250-en.html
https://feyz.kaums.ac.ir/article-1-1250-en.html
https://www.liebertpub.com/doi/abs/10.1089/bfm.2024.0209
https://www.liebertpub.com/doi/abs/10.1089/bfm.2024.0209
https://www.liebertpub.com/doi/abs/10.1089/bfm.2024.0209
https://www.liebertpub.com/doi/abs/10.1089/bfm.2024.0209
https://www.mdpi.com/2079-6382/13/12/1197
https://www.mdpi.com/2079-6382/13/12/1197
https://www.mdpi.com/2079-6382/13/12/1197
https://www.frontiersin.org/journals/immunology/articles/10.3389/fimmu.2024.1435054/full
https://www.frontiersin.org/journals/immunology/articles/10.3389/fimmu.2024.1435054/full
https://www.frontiersin.org/journals/immunology/articles/10.3389/fimmu.2024.1435054/full
https://books.google.com/books?hl=en&lr=&id=Ycc1EQAAQBAJ&oi=fnd&pg=PA158&dq=6.+Fiorellini+J,+Ishikawa+S,+Chai+S.+Clinical+features+of+gingivitis.+Newman+and+Carranza%E2%80%99s+Clinical+Periodontology+4th+South+Asia+Edition.+2024:158-66.&ots=ipW16f2m2d&sig=jiE7_X4Xg9dupkw8PWwarjfH5DA#v=onepage&q&f=false
https://books.google.com/books?hl=en&lr=&id=Ycc1EQAAQBAJ&oi=fnd&pg=PA158&dq=6.+Fiorellini+J,+Ishikawa+S,+Chai+S.+Clinical+features+of+gingivitis.+Newman+and+Carranza%E2%80%99s+Clinical+Periodontology+4th+South+Asia+Edition.+2024:158-66.&ots=ipW16f2m2d&sig=jiE7_X4Xg9dupkw8PWwarjfH5DA#v=onepage&q&f=false
https://www.nature.com/articles/s41405-025-00294-z
https://www.nature.com/articles/s41405-025-00294-z
https://www.nature.com/articles/s41405-025-00294-z
https://www.nature.com/articles/s41405-025-00294-z
https://goums.ac.ir/journal/article-1-3442-en.html&sw=Iran
https://goums.ac.ir/journal/article-1-3442-en.html&sw=Iran
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1600-051X.2004.00563.x
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1600-051X.2004.00563.x
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1600-051X.2004.00563.x
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1600-051X.2004.00563.x
https://jmds.mums.ac.ir/article_13561_en.html
https://jmds.mums.ac.ir/article_13561_en.html
https://jmds.mums.ac.ir/article_13561_en.html
https://jmds.mums.ac.ir/article_15983.html?lang=en
https://jmds.mums.ac.ir/article_15983.html?lang=en
https://jmds.mums.ac.ir/article_15983.html?lang=en
https://books.google.com/books/about/Oral_Wound_Healing.html?id=_dqeuYzk3_IC
https://books.google.com/books/about/Oral_Wound_Healing.html?id=_dqeuYzk3_IC
https://books.google.com/books/about/Oral_Wound_Healing.html?id=_dqeuYzk3_IC
https://journals.lww.com/md-journal/fulltext/2024/09060/advances_in_the_use_of_chlorhexidine_for.10.aspx
https://journals.lww.com/md-journal/fulltext/2024/09060/advances_in_the_use_of_chlorhexidine_for.10.aspx
https://journals.lww.com/md-journal/fulltext/2024/09060/advances_in_the_use_of_chlorhexidine_for.10.aspx
https://www.sciencedirect.com/science/article/pii/S1773224724009407
https://www.sciencedirect.com/science/article/pii/S1773224724009407
https://www.sciencedirect.com/science/article/pii/S1773224724009407
https://www.sciencedirect.com/science/article/pii/S187603412500200X
https://www.sciencedirect.com/science/article/pii/S187603412500200X
https://www.sciencedirect.com/science/article/pii/S187603412500200X


Abbasi et al.                                                                        Int. J. Adv. Biol. Biomed. Res. 2026, 14(3):322-330 
 

329 | P a g e  

 

review. Journal of Infection and Public Health, 
2025, 18(9), 102851. 
[16] Sadeghi, M., Bahramabadi, R., Assar, S. 
Antibacterial effects of persica and matrica herbal 
mouthwashes on common oral microorganisms: 
An in vitro study. J Mash Dent Sch, 2011, 35(2), 
107-114. 
[17] Alirezayi, S., Farokhnia, T., Rezayi, M., Zeraati, 
N. Does fluorine total mouthwash has more effects 
on enterococcus faecalis, or chlorhexidine? J Res 
Dent Maxillofac Sci., 2023, 20(4), 95-189. 
[18] Liang, S., He, Y., Chen, X., Wu, M., Li, K. Effect of 
different concentrations of chlorhexidine on anti‐
plaque in oral care practice: A systematic review 
and network meta‐analysis. International Journal 
of Dental Hygiene, 2025, 23(3), 528-546.  
[19] Aliabadi, Z.A., Nasrabadi, H.S., Fard, E.S., Fard, 
M.D. Effects of mouthwash matrica and 
chlorhexidine in preventing nosocomial 
pneumonia in the intensive care unit: A systematic 
review. Iranian biomedical journal, 2024, 28, 316. 
[20] Salaymeh, E.A., Steinberg, D., Ammar, A.A. 
Chlorhexidine-loaded microneedles for treatment 
of oral diseases. International Journal of 
Pharmaceutics, 2025, 670, 125143. 
[21] Iranmanesh, Y., Jahanbazi Goujani, H. 
Comparison of fatty acid composition of fruit oil 
from acorn (persian oak), pistacia atlantica desf. 
And four wild almond species. Iranian Journal of 
Medicinal and Aromatic Plants Research, 2017, 
33(2), 325-337. 
[22] Babaeifar, F., Mohammadzadeh, M., Babaei, F. 
Comparison of the effects of hydro-alcoholic 
extract of pistacia atlantica kurdika and 
fluvoxamine drug on depression in male rat under 
immobilization stress. Journal of Guilan University 
of Medical Sciences, 2017. 
[23] Ahmed, Z.B., Yousfi, M., Viaene, J., Dejaegher, 
B., Demeyer, K., Vander Heyden, Y. Four pistacia 
atlantica subspecies (atlantica, cabulica, kurdica 
and mutica): A review of their botany, 
ethnobotany, phytochemistry and pharmacology. 
Journal of Ethnopharmacology, 2021, 265, 113329. 
[24] Fathollahi, M., Aminzare, M., Mohseni, M., 
Hassanzadazar, H. Antioxidant capacity, 
antimicrobial activities and chemical composition 
of pistacia atlantica subsp. Kurdica essential oil. 
Veterinary Research Forum, 2019, 10(4), 299. 
[25] Hojati, V. A review of the therapeutic effects of 
three species of wild pistachios (pistacia atlantica, 
pistacia lentiscus and pistacia khinjuk) on human. 
Journal of Animal Biology, 2025, 18(1), 147-162. 
[26] Ahmed, H.M. Traditional uses of kurdish 
medicinal plant pistacia atlantica subsp. Kurdica 
zohary in ranya, southern kurdistan. Genetic 
Resources and Crop Evolution, 2017, 64(6), 1473-
1484. 

[27] Majd, F.S., Talebi, S.S., Abadi, A.N.A., Poorolajal, 
J., Dastan, D. Efficacy of a standardized herbal 
product from pistacia atlantica subsp. Kurdica in 
type 2 diabetic patients with hyperlipidemia: A 
triple-blind randomized clinical trial. 
Complementary Therapies in Clinical Practice, 
2022, 48, 101613. 
[28] A Kaskoos, R., Javed, A., Uthirapathy, S. 
Chemical composition and cytotoxic activity of 
pistacia atlantica var. Kurdica fruits. ARO-The 
Scientific Journal of Koya University, 2021, 9(2), 91-
95. 
[29] Malcangi, G., Inchingolo, A.M., Casamassima, L., 
Trilli, I., Ferrante, L., Inchingolo, F., Palermo, A., 
Inchingolo, A.D. Dipalma, G. Effectiveness of herbal 
medicines with anti-inflammatory, antimicrobial, 
and antioxidant properties in improving oral 
health and treating gingivitis and periodontitis: A 
systematic review. Nutrients, 2025, 17(5), 762. 
[30] Benavides-Reyes, C., Cabello, I., Magán-
Fernández, A., Rodríguez-Barranco, M., Usta, S.N., 
Mesa, F. Clinical effects of probiotics on the 
treatment of gingivitis and periodontitis: A 
systematic review and meta-analysis. BMC Oral 
Health, 2025, 25(1), 490. 
[31] Di Spirito, F., Pisano, M., Di Palo, M.P., De 
Benedetto, G., Rizki, I., Franci, G., Amato, M. 
Periodontal status and herpesiviridae, bacteria, 
and fungi in gingivitis and periodontitis of 
systemically compromised pediatric subjects: A 
systematic review. Children, 2025, 12(3), 375. 
[32] Aciöz, M., Ak, G., Bozkaya, F. Investigation of 
entamoeba gingivalis and trichomonas tenax in 
gingivitis and periodontitis patients. BMC Oral 
Health, 2025, 25(1), 1105. 
[33] Abusleme, L., Hoare, A., Hong, B.Y., Diaz, P.I. 
Microbial signatures of health, gingivitis, and 
periodontitis. Periodontology 2000, 2021, 86(1), 
57-78. 
[34] Mohammadi, I.A., Esfahani, M.N., Hakimaneh, 
S.M.R., Talei, D., Bafandeh, M.A., Shayegh, S.S. 
Comparison of the effect of herbal mouthwashes 
and chlorhexidine on gingival healing after crown 
lengthening surgery (a clinical trial). J Mash Dent 
Sch, 2020, 44, 248-258. 
[35] Kamali, A. Clinical comrparision of the effed of 
two mouth washer, chlorhexidine 0.2% and 
persica, on plaque control, after periodontal 
surgery. 2003. 
[36] Gupta, D., Bhaskar, D., Gupta, R.K., Karim, B., 
Gupta, V., Punia, H., Batra, M., Jain, A., Agarwal, A., 
Singh, P. Effect of terminalia chebula extract and 
chlorhexidine on salivary ph and periodontal 
health: 2 weeks randomized control trial. 
Phytotherapy Research, 2014, 28(7), 992-998.

 

https://www.sciencedirect.com/science/article/pii/S187603412500200X
https://jmds.mums.ac.ir/article_968.html
https://jmds.mums.ac.ir/article_968.html
https://jmds.mums.ac.ir/article_968.html
https://jrds.ir/article-1-1434-en.html
https://jrds.ir/article-1-1434-en.html
https://onlinelibrary.wiley.com/doi/abs/10.1111/idh.12878
https://onlinelibrary.wiley.com/doi/abs/10.1111/idh.12878
https://onlinelibrary.wiley.com/doi/abs/10.1111/idh.12878
https://onlinelibrary.wiley.com/doi/abs/10.1111/idh.12878
https://www.proquest.com/openview/e5f217b63e318119618623320fb89093/1?pq-origsite=gscholar&cbl=105776
https://www.proquest.com/openview/e5f217b63e318119618623320fb89093/1?pq-origsite=gscholar&cbl=105776
https://www.proquest.com/openview/e5f217b63e318119618623320fb89093/1?pq-origsite=gscholar&cbl=105776
https://www.proquest.com/openview/e5f217b63e318119618623320fb89093/1?pq-origsite=gscholar&cbl=105776
https://www.sciencedirect.com/science/article/abs/pii/S0378517324013772
https://www.sciencedirect.com/science/article/abs/pii/S0378517324013772
https://ijmapr.areeo.ac.ir/article_111474.html?lang=en
https://ijmapr.areeo.ac.ir/article_111474.html?lang=en
https://ijmapr.areeo.ac.ir/article_111474.html?lang=en
https://journal.gums.ac.ir/browse.php?a_id=1508&sid=1&slc_lang=en
https://journal.gums.ac.ir/browse.php?a_id=1508&sid=1&slc_lang=en
https://journal.gums.ac.ir/browse.php?a_id=1508&sid=1&slc_lang=en
https://journal.gums.ac.ir/browse.php?a_id=1508&sid=1&slc_lang=en
https://www.sciencedirect.com/science/article/abs/pii/S0378874120332116
https://www.sciencedirect.com/science/article/abs/pii/S0378874120332116
https://www.sciencedirect.com/science/article/abs/pii/S0378874120332116
https://www.sciencedirect.com/science/article/abs/pii/S0378874120332116
https://vrf.iranjournals.ir/article_35899.html
https://vrf.iranjournals.ir/article_35899.html
https://vrf.iranjournals.ir/article_35899.html
https://sanad.iau.ir/en/Article/1214408?FullText=FullText
https://sanad.iau.ir/en/Article/1214408?FullText=FullText
https://sanad.iau.ir/en/Article/1214408?FullText=FullText
https://link.springer.com/article/10.1007/s10722-017-0522-4
https://link.springer.com/article/10.1007/s10722-017-0522-4
https://link.springer.com/article/10.1007/s10722-017-0522-4
https://www.sciencedirect.com/science/article/abs/pii/S1744388122000810
https://www.sciencedirect.com/science/article/abs/pii/S1744388122000810
https://www.sciencedirect.com/science/article/abs/pii/S1744388122000810
https://www.sciencedirect.com/science/article/abs/pii/S1744388122000810
https://eprints.koyauniversity.org/297/
https://eprints.koyauniversity.org/297/
https://www.mdpi.com/2072-6643/17/5/762
https://www.mdpi.com/2072-6643/17/5/762
https://www.mdpi.com/2072-6643/17/5/762
https://www.mdpi.com/2072-6643/17/5/762
https://www.mdpi.com/2072-6643/17/5/762
https://link.springer.com/article/10.1186/s12903-025-05888-5
https://link.springer.com/article/10.1186/s12903-025-05888-5
https://link.springer.com/article/10.1186/s12903-025-05888-5
https://www.mdpi.com/2227-9067/12/3/375
https://www.mdpi.com/2227-9067/12/3/375
https://www.mdpi.com/2227-9067/12/3/375
https://www.mdpi.com/2227-9067/12/3/375
https://link.springer.com/article/10.1186/s12903-025-06517-x
https://link.springer.com/article/10.1186/s12903-025-06517-x
https://link.springer.com/article/10.1186/s12903-025-06517-x
https://onlinelibrary.wiley.com/doi/abs/10.1111/prd.12362
https://onlinelibrary.wiley.com/doi/abs/10.1111/prd.12362
https://jmds.mums.ac.ir/article_15983.html?lang=en
https://jmds.mums.ac.ir/article_15983.html?lang=en
https://jmds.mums.ac.ir/article_15983.html?lang=en
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=%5B35%5D+Kamali%2C+A.+Clinical+comrparision+of+the+effed+of+two+mouth+washer%2C+chlorhexidine+0.2%25+and+persica%2C+on+plaque+control%2C+after+periodontal+surgery.+2003.&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=%5B35%5D+Kamali%2C+A.+Clinical+comrparision+of+the+effed+of+two+mouth+washer%2C+chlorhexidine+0.2%25+and+persica%2C+on+plaque+control%2C+after+periodontal+surgery.+2003.&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=%5B35%5D+Kamali%2C+A.+Clinical+comrparision+of+the+effed+of+two+mouth+washer%2C+chlorhexidine+0.2%25+and+persica%2C+on+plaque+control%2C+after+periodontal+surgery.+2003.&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=%5B35%5D+Kamali%2C+A.+Clinical+comrparision+of+the+effed+of+two+mouth+washer%2C+chlorhexidine+0.2%25+and+persica%2C+on+plaque+control%2C+after+periodontal+surgery.+2003.&btnG=
https://onlinelibrary.wiley.com/doi/abs/10.1002/ptr.5075
https://onlinelibrary.wiley.com/doi/abs/10.1002/ptr.5075
https://onlinelibrary.wiley.com/doi/abs/10.1002/ptr.5075


Abbasi et al.                                                                        Int. J. Adv. Biol. Biomed. Res. 2026, 14(3):322-330 
 

330 | P a g e  

 

How to cite this article:  
N. Abbasi, M.A. Roozegar, S. Aidi. Comparing the Effect of Herbal Mouthwash Made from 
pistacia atlantica kurdica with Chlorhexidine Mouthwash on Gingival Healing. 
International Journal of Advanced Biological and Biomedical Research, 2026, 14(3), 322-
330. 
DOI: https://doi.org/10.48309/ijabbr.2026.2080606.1679 
Link: https://www.ijabbr.com/article_733478.html 

 

Copyright © 2026 by authors and SPC (Sami Publishing Company) + is an open access article 

distributed under the Creative Commons Attribution License (CC BY) license, which permits 

unrestricted use, distribution, and reproduction in any medium, provided the original work 

is properly cited. 

https://doi.org/10.48309/ijabbr.2026.2080606.1679
https://www.ijabbr.com/article_733478.html
http://www.samipubco.com/
https://creativecommons.org/licenses/by/4.0/

