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Introduction

Dental caries are caused by the action of acids on the enamel surface. 
The acid is produced when sugars (mainly sucrose) in foods or drinks 
react with bacteria present in the dental biofilm (plaque) on the tooth 
surface. The acid produced leads to a loss of calcium and phosphate 
from the enamel; this process is called demineralization. Saliva acts 
to dilute and neutralize the acid, which causes demineralization and 
is an important natural defense against caries.[1]

Aside from buffering plaque acids and halting the demineralization 
of enamel, saliva provides a reservoir of minerals adjacent to the 
enamel from which it can remineralize and “heal” once the acids have 
been neutralized. The enamel demineralizes and remineralizes many 
times during the course of a day. It is when this balance is upset and 
demineralization exceeds remineralization that caries progresses. This 
leads to a break down in the enamel surface, leading to the formation 
of a cavity in the tooth.[2]
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Therefore, to prevent caries, many methods have been generated. The 
most commonly used method is the use of fluoride as an anticarious 
agent,[3] but it has cytotoxic effects if it exceeds a concentration over 
80 ppm.[4] Recently, scientist has gone into research of natural methods 
for caries control.[5-9] Functional foods like mushroom have a wide 
range of biomolecules with nutritional[10] and medicinal substances[11-13] 
with immunomodulatory, cardiovascular, liver protective, antifibrotic, 
anti-inflammatory, antidiabetic, and antimicrobial properties.[14-18] In 
this literature, the anticarious effects of consuming mushroom are 
reviewed [Figures 1 and 2].

Effect of Mushroom

Streptococcus mutans and Streptococcus sobrinus are considered to be the 
main etiological agents due to effective colonization on the dental 
surface, carbohydrate metabolism, and lactic acid generation. 
Initially, several interactions occur between adhesion produced by 
the bacteria with glycoproteins on of the acquired pellicle on the 
teeth surface.
Then, due to the production of exopolysaccharides (glucans) from 
sucrose metabolism, bacteria will adhere tightly to the tooth surface. 
In case dental plaque is allowed to accumulate, S. mutans will adhere 
tightly and produce large quantities of lactic acid and cause 
dissolution of the hard substance of tooth.

Mushroom contains erythritol which is 1,2 and 3,4-butanetetrol 
which has 70–80% sweetness to that of sucrose. It is classified as 
a noncariogenic sweetener based on a study done. It showed that 
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S. mutans and S. sobrinus showed no adherence to glass in the presence 
of erythritol which suggests that erythritol is a sugar not used by 
these bacteria so the synthesis of glucans. Since it is not used by these 
bacteria, the byproduct lactic acid is not produced.[19]

In a separate study by Daglia et al., in 2011, the low molecular 
mass (LMM) fraction of extracts from an edible mushroom called 
Shiitake mushroom (Lentinus edodes) was identified with antiplaque 
activities. These LMM compounds are mainly secondary metabolites 
such as sesquiterpenes and other terpenes, steroids, and benzoic 
acid derivatives.[20,21] High molecular mass compounds are mostly 
peptides and proteins. The study shows that LMM fractions of Shiitake 
mushrooms with a minimal of 2× concentrations are able to inhibit 
the growth of S. mutans.

This proves bacteriostatic action of Shiitake mushrooms by inhibition 
of DNA synthesis. This bacteriostatic action is also confirmed by 
morphological effects by the LMM fractions which show elongation 
of the bacteria with interrupted septa. The morphogenetic effects 
induced by the mushroom show similarities to those observed in 
streptococcal thermosensitive temperature or exposed to inhibitory 
doses of B-lactam antibiotics.[12,22]

In another study by Gazzani et al., in 2011, it was seen that both low 
as well as high molecular mass fractions cause inhibition of S. mutans 
adherence to hydroxyapatite crystals, promoted detachment of 
the bacteria from hydroxyapatite crystals, and induced biofilm 
destruction.[23] It suggested that the component adenosine from 
mushroom was able to inhibit biofilm formation.

Conclusion

This literature reviews the positive effect of mushroom on preventing 
dental caries. Mushroom and its extracts can be very useful for caries 
prevention by incorporating in daily diet, especially in well-developed 
countries where it can replace the use of commercially available 
products.
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