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  ABSTRACT
Introduction: Oral lichen planus (OLP) is a persistent, inflammatory, mucocu-

taneous skin condition that often affects the oral cavity. The purpose of this narrative 
review research was to investigate muscarinic receptor type-3 (MR3) in OLP patients.
Materials and Methods: In order to perform this research, papers and scien-

tific reports pertinent to the subject at hand were searched for utilizing specialized 
keywords in national and worldwide databases. The requisite final papers were then 
analyzed using the inclusion and exclusion criteria, and their findings were retrieved.
Results: The amount of stimulated and unstimulated salivary flow, as well as the 

levels of MR3, were significantly reduced in patients with OLP compared to healthy 
persons. In addition, the data demonstrated that the prevalence of xerostomia in OLP 
patients was more than in healthy people.
Conclusion: Based on the results, it can be concluded that OLP patients have low 

salivary flow rate and lower level of MR3 and these patients suffer from xerostomia.
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Introduction
Oral lichen planus (OLP) is a chronic  

inflammatory mucosal skin disease that often 
affects the oral cavity and mostly affects women 
among the ages of 30 and 70.(1) Its prevalence 
in various populations has been observed to 
range between 0.5% and 2.3%.(2) In 28% of 
OLP patients, skin lesions consisting of smooth 
vesicular papule with a scaly surface are also 
found. Unlike oral lesions, these lesions heal on 
their own within a year or less. Oral lesions may 
develop anywhere on the oral mucosa, although 
the most common sites are the buccal mucosa, 
sublingual surface of the tongue, and gums.(3)  
Lichen planus often manifests as symmetrical 
and bilateral lesions involving many regions of 
the oral mucosa.(4) This disease’s origin has not 
yet been thoroughly established. Lesions resem-
bling lichen planus occur in a variety of system-
ic disorders and autoimmune diseases owing 
to the use of medicines and exposure to a va-
riety of chemicals and infections; however, the  
precise link between all of these variables and the  
development of lesions is yet unknown.  
Although it is known that an alter immune  
responses has a role in the development of the 
illness (5,6), the exact mechanism remains  
unknown. The risk of malignant transformations 
is an essential aspect of this illness that has been 
debated for many years. Although substantial 
study has been conducted in this sector and a 
particular lesion has been found and presented 
as a premalignant, it remains uncertain whether 
the lesion is benign or malignantly predisposed 
.(6)The majority of patients referred to depart-
ments of oral and maxillofacial medicine with 
oral lesions are ultimately diagnosed with OLP. 
However, medication usage, viral antigens, 
chemical factors, genetics, and immunological 
variables may all have a role in the develop-
ment of this illness.(7) OLP is characterized 
by its great occurrence in the oral mucosa, its  
symptomatology even in mesh instances (rough-
ness), the absence of a definite therapy, and its  
vulnerability to malignant development. More-
over, this issue is associated with dry mouth, 
which has made the assessment of this illness 
one of the most important areas of dental study 
(8-10) Salivary glands produce and release  

saliva, a multifunctional fluid that lubricates 
the oral mucosa, and plays a crucial role in 
oral homeostasis. Salivary glands contain elec-
trolytes and antibacterial activity that protects 
the mucosal and tooth surfaces (through en-
zyme activity) and maintain oral hydration.(11)
On the basis of genetic and pharmacological  
properties(12,13), muscarinic acetylcholine 
receptors are divided into five subgroups  
(M1-M5). The vast majority of salivary gland 
receptors are M1 and M3 muscarinic recep-
tors. In salivary glands, M3 receptors are the  
predominant muscarinic receptors.(14) Xe-
rostomia is the mental complaint of a patient 
with dry  mouth; this condition is more preva-
lent in women and its incidence rises with age.  
Patients with xerostomia report difficulties with 
swallowing, eating, and speaking, as well as an 
unpleasant taste in the mouth. Additionally, this 
issue is related with foul breath, altered taste 
perception, dry and sticky buccal mucosa, and 
tooth decay despite regular dental care. This dif-
ficulty may even result in a restriction in social 
contact, a decline in self-esteem, and a rise in 
psychological stress, therfore diminishing life 
quality.(15, 16) Considering the significance of 
dry mouth and the need for a better understand-
ing of the pathogenesis of dry mouth in OLP, 
the purpose of this narrative review study was 
to evaluate and compare the level of muscarin-
ic receptor type-3 (MR3) in the minor salivary 
glands of OLP patients and healthy individuals.

Materials and Methods
Search strategy
This research surveyed the association  

between heavy metals exposure and an  
autism spectrum disorder. For this objective,  
systematic searches of internationally available 
databases, including Web of Science, Science 
Direct, Scopus, PubMed, and Google Scholar, 
were performed from 1982-2022. Systematic 
review applying Mesh terms “lichen planus”, 
“oral”, “Muscarinic cholinergic receptors”, 
“xerostomia”, “dentistry”, “maxillofacial med-
icine departments”, “oral lesions”, “salivary 
glands”, “oral homeostasis”, “inflammatory 
disease”, “oral homeostasis”, “oral mucosa”, 
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“salivary gland receptors” and “oral infection”, 
were performed. For other databases, the same 
mesh terms were used similarly.Unofficial  
reports, articles  in a letters to editors format, and  
unpublished articles and content posted on  
internet sites were removed from the  final  
selected articles.

Data selection
After conducting an electronic search of 

all databases, the authors divided the screen-
ing process into three distinct steps to assess 
the eligibility of the studies: phases I, II, and 
III. In phase I, article titles and abstracts were  
examined, and in phase II, studies with irrel-
evant titles or dosages that did not meet the 
inclusion crieteria were eliminated. In step III, 
the final full-text publications chosen were ana-
lyzed in order to extract considered findings. In  
addition, the references of full-text papers were 
rigorously examined to ensure that no relevant 
articles were omitted from the research (refer-
ence checking). In  addition, the full-text article  
citations were examined (citation tracking) 
to ensure that the search was exhaustive and  
fruitful.  

In  overall, 37 published publications were 
evaluated for this study.

Results And Discussion
Based on their pharmacological and genetic 

properties,(17, 18) five subgroups of muscarinic 
acetylcholine receptors (MR1-MR5) have been 
discovered. Exocrine glands express MR3 and 
it plays a key role in exocrine secretion.(19) 
Acetylcholine binds to MR3 in salivary gland 
cells, activates it, and increases intracellular Ca2+ 
ions via inositol 1,4,5-triphosphate. An increase 
in intracellular Ca2+ concentration activates 
apical membrane channels and induces saliva  
secretion.(20,19) MR3 is thus the primary mus-
carinic acetylcholine receptor in the salivary 
glands. The relevance of these receptors in  
salivary secretion has been established in  
animal experiments, demonstrating that  
disruption of MR3 signaling in salivary glands 
results in reduced salivary secretion.(21) Since 
the pathophysiology of OLP has not yet been 
completely understood, numerous symptomat-

ic treatments have been recommended for this 
condition. The most common consern with OLP 
is the possibility of malignant development into 
squamous cell carcinoma (SCC).(22–25)

In the research done by Agha-Hosseini et 
al. (2016), patients with OLP had substantially 
reduced stimulated and unstimulated salivary 
flow rates and levels of M3 muscarinic recep-
tors. According to the study’s findings, the  
average MR3 concentration in the non-stim-
ulated saliva of OLP patients and healthy  
individuals is 0.25 0.14 and 0.34 0.12 ng/mL,  
respectively. Besides, in OLP patient’s stim-
ulated saliva and healthy group, the average 
MR3 was 0.25 ± 0.15 and 0.34 ± 0.24 ng/mL, 
respectively.(12) In this regard, Agha-Hos-
seini et al. (2016) reported that the degree of 
xerostomia in OLP patients (23.9 ± 1.21) was  
significantly higher compared to healthy  
subjects (17.42 ± 0.91). According to the  
findings of the aforementioned research,  
salivary MR3 is low in OLP patients, who also 
suffer from dry mouth and a reduced saliva ry  
flow rate.(12)In another study with 40 OLP  
patients and 22 healthy subjects, Agha-Hosseini 
et al. (2020) found that both the unstimulated 
and stimulated saliva flow rates were con-
siderably lower in OLP patients. In addition, 
the findings of the research indicated that the 
OLP group scored much higher on the xerosto-
mia questionnaire than the healthy group. In  
addition, the amount of MR3 in OLP patients’  
minor salivary glands was substantially greater 
than that of the control group.(26) In a separate 
investigation, Lundstrom et al. (1982) found 
that salivary gland function is impaired in 
certain OLP patients. In their research, 39 in-
dividuals with OLP   in patient, aged between 
32 to 82 years old had their stimulated and    
unstimulated saliva flow rates determined. The 
findings of their investigation revealed that 87 
percent of OLP patients had low or extreme-
ly low levels of unstimulated saliva, whereas 
their stimulated saliva flow was normal.(27) 
Kho et al. (2013) found that the quantity of 
stimulated and unstimulated salivary flow in 
patients with OLP is significantly lower than 
in the control group (28), which is similar with 
the findings of Agha-Hosseini et al. (2016).(12) 

http://dx.doi.org/10.32598/3dj.7.4.145


Several theories have been put forth to explain 
the pathogenesis of OLP, including the first 
cause being an antigen-specific cell-mediated 
immune response, the second being non-specif-
ic mechanisms, and the third being T-cell-medi-
ated autoimmune responses that cause epithelial 
cells to undergo apoptosis and the beginning of 
inflammation.(22)

OLP does not have a universal etiolo-
gy or pathophysiology, hence a number of  
therapeutic approaches, most of which are 
symptomatic, have been suggested for treating 
it. Asymptomatic instances of OLP are often 
left untreated. The most often recommended 
medications to treat this condition are systemic 
and topical corticosteroids. in resistance case , 
additional medications such  as azathioprine, 
cyclosporine (a calcineurin inhibitor), retinoids, 
mycophenolate mofetil, and hydroxychloro-
quine are often utilized.(29) OLP patients may 
have an increased risk of oral cancer despite the 
fact that treatment-induced immunosuppression 
at first seemed to be advantageous for OLP.(30, 
12) This immunosuppression may also decrease 
the antitumor immune response. In comparison 
to other parts of the body, the oral cavity has 
a faster wound healing process and produc-
es less scars. Saliva plays a significant role in 
the healing process because it fosters a moist  
environment that enhances the survival and  
activity of inflammatory cells, which are crucial 
for wound healing. Additionally, saliva includes 
a variety of proteins that are crucial for the  
different phases of oral ulcer healing. Epitheli-
al cells proliferate as a result of growth factors 
in saliva, particularly epidermal growth factor 
(EGF).(12) Secretory leukocyte protease inhib-
itor, according to Brand and Veerman (2013),  
facilitates wound healing. Salivary histatins 
also promote cell migration, which leads to 
wound closure.(31) In light of the aforem  
aforementioned data

entioned  , it seems that reduced salivary 
flow in OLP patients may cause delayed oral 
ulcer healing and may be the cause of these 
patients’ recurrent OLP ulcers.(12,26)OLP is 
regarded as an autoimmune disease, and many 
autoimmunity characteristics of OLP, such as its  
chronicity, adult onset, higher prevalence in 

women, association with other autoimmune 
conditions, reduced immunosuppressive  
activity, and the presence of self-cytotoxic T 
cell clones in OLP, support the role of autoim-
munity in the pathogenesis of this disease.(32) 
In comparison to the general population, OLP 
patients had a greater frequency of autoimmune 
illnesses, according to prior research. A few 
other autoimmune disorders, such as Sjogren’s 
syndrome, Hashimoto’s thyroiditis, and perni-
cious anemia, may coexist with OLP, for this 
reason.(33) These receptors have been the 
subject of certain investigations on Sjogren’s 
syndrome. According to a study by Reina et 
al. (2011), pro-inflammatory mediators are  
produced as a result of the interaction  
between antibodies and muscarinic acetylcholine  
receptors, which leads to the inflammation and 
destruction of the salivary glands, which are 
frequently associated with Sjogren’s syndrome 
.(34) In their 2010 research, Lizuka et al. exam-
ined the pathogenic significance of the immu-
nological response to MR3 in Sjogren’s disease 
patients. In the aforementioned investigation, 
autoantibodies against MR3 were found in the 
blood of 14% of Sjogren’s disease patients.  
Additionally, they stated that certain Sjogren’s 
disease patients have autoreactive T cells against 
MR3.(35) Additionally, Kim et al. (2015) noted 
that early Sjogren’s disease is associated with an 
increase in anti-muscarinic autoantibodies.(36)
Both plasma membrane proteins and intracel-
lular proteins may be autoantigens. In reaction 
to immunological and environmental stimuli, 
apoptotic cell death and disruption of mem-
brane traffic may play a significant role in the 
discovery of isolated autoantibodies and novel 
surface epitopes. MR3 have been identified 
as autoantigens in Sjogren syndrome and are 
mostly limited to target tissues. Some Sjogren’s 
syndrome individuals with serum autoanti-
bodies against MR3 may also have autonomic 
problems. The pathophysiology of primary 
Sjogren’s syndrome is significantly influenced 
by apoptotic cell death. One of the hypothe-
sized reasons for this condition is an increase 
in the rate of ductal epithelial cell death, which 
results in a reduction in salivary   flow.(12,26)
The parasympathetic nervous system, which  
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regulates exocrine secretion, and autonom-
ic sensitivity in general may be to blame for  
glandular malfunction, which results in  
decreased saliva and tears. Lacrimal and  
salivary glands mostly contain M3 muscarinic 
receptors, one of the  most distinct five  types. 
Lowered salivary flow is thought to be caused 
by particular antibodies blocking receptors.(37)

Conclusion
Based on the findings of the current investi-

gation, it can be deduced that patients with OLP 
had lower levels of salivary muscarinic M3 
receptors than healthy people, greater levels of 
xerostomia, and decreased saliva ry flow rates.
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