
Dental caries is the most prevalent bacterial oral infection. Streptococcus mutans is a major

causative agent of dental caries in humans [1]. These bacteria ferment dietary carbohydrates

in the dental plaque and produces organic acids that demineralize the enamel of the tooth [2].

Many oral hygiene products containing antimicrobial chemicals have been used to control and

prevent dental caries[3]. In recent years many medicinal plants have been researched for their

beneficial properties in the treatment and prevention of oral diseases including caries [4].

Uvaria chamae have been used throughout the world to treat infections. It has proven

antiparasitic, antiplasmodial, antidiabetic, antimicrobial, and antioxidant activity [5].

Although the anti-S. mutans activity of this plant has been reported, its effect on the virulence

properties has not been studied.
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▪ At a concentration of 0.02 mg/ml, dichloromethane extract completely inhibited the growth 

of S. mutans. 

▪ At subinhibitory concentrations, this extract significantly inhibited biofilm formation, acid 

production, and virulence gene expressions. 

▪ Thefore,this plant extract has the potential to be developed as a novel anti-cariogenic agent 

for the prevention and treatment of dental caries.
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Figure 3: The effect of Uvaria chamae on soluble  and insoluble extracellular 

polysaccharides  by Streptococcus  mutans 
Figure 4: Percentage reduction of Streptococcus mutans soluble 

extracellular polysaccharides and insoluble extracellular 

polysaccharides  production by Uvaria chamae 

▪ Dichloromethane showed the best antimicrobial activity against with MIC of 0.02 mg/ml

▪ These results suggest that bioactive compounds that inhibit S. mutans were better

extracted with dichloromethane compared to other extracts.

▪ Subinhibitory concentrations 0.005 and 0.01 mg/ml U. chamae crude extract significantly

reduced biofilm formation, acid production and virulence gene expression.

▪ The extract interfered with the cell surface protein antigen I/II (spaP) and electrostatic

interaction forces responsible for the adherence of the bacteria to the surfaces.

▪ The plant extract affected the glycolytic pathway, responsible for acid production.

▪ qPCR results confirmed that the inhibitory effect of this plant were due to the significant

suppression of the brpA, spaP, vicR, gbpB, ldh, and atpD at the transcriptional level.

▪ These findings were congruent with observations reported by He et al., 2019 that

demonstrated a significant downregulation of gtfB, gtfC, gbpB, vicR, and Idh in S. mutans

exposed to cinnamaldehyde extracts[6] .

▪ These attributes promote the use of medicinal plant extracts for therapeutic purposes,

especially in developing and underdeveloped countries with limited economic resources.
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i. To investigate the antimicrobial activity of different crude extracts of U. chamae on S.

mutans using microdilution technique.

ii. To investigate the effect of the subinhibitory concentrations of U. chamae on S. mutans

biofilm formation, acid production and extracellular polysaccharides using biofilm assay,

sequential pH measurements and phenol-sulphuric acid technique respectively.

iii. To analyze the effect of U. chamae on the expression of virulence genes using RT-qPCR.

OBJECTIVES

i. The aim of this study is to evaluate the anti-Streptococcus mutans property of Uvaria Chamae

its antivirulence activity

METHODS

RESULTS

Biofilm assay using 

glass slide technique

Acid assay using 

sequential pH 

measurements

EPS assay using 

phenol-sulphuric acid 

method
qRT-PCR

Extraction solvents Mean MIC (mg/ml) Mean MBC (mg/ml)

Ethanol 0.63 (moderate) 2.33

Dichloromethane 0.02 (good) 0.04

Hexane 1.25 (weak) 1.25

Methanol 0.63 (moderate) 0.75

Methanol: water 1.25 (weak) 1.50

Figure 6:Target gene expression in treated and untreated S. 

mutans 

Figure  5: Effect of Uvaria chamae on acid production by S. 

mutans

*

▪ Plant extracts were provided by our collaborator from Nigeria, Federal University.

▪ These extracts were prepared using methanol, hexane, ethanol, dichloromethane and 

methanol:water.

▪ An ethic waiver (W-CBP-200529-03) for the use of stock cultures of S. mutans was granted 

by the Human Research Ethics Committee, University of Witwatersrand.

▪ For each experiment, fresh culture were used. The inoculum was prepared as 0.5 McFarland 

standard containing approximately 105-106 cfu/ml.

▪ The dichloromethane extracts showed the best antibacterial activity with MIC values

of 0.02mg/ml and was used in the subsequent experiments. Other extracts showed

minimum to moderate activity (Table 1).

▪ At 6 hours, exposure to 0.005, 0.01, and 0.02 mg/ml significantly reduced biofilm

formation by 39.70, 59.17, and 76.82 % respectively (p<0.05). At 24 hours, the

percentage reduction significantly improved to be up to 91%. The effectiveness of

the extract decreased after 24 hours (Figure 1 and 2).

▪ Uvaria chamae significantly inhibited S. mutans acid production at 10,12,14 and 16

hours (p<0.05). At 10 hours, the control produced a critical pH below 5.5 whereas in

the tests pH remained at 6.5 after 16 hours (Figure 5).

▪ The percentage reduction for EPS ranged between 14.29 to 36.19% for SEPS and 0

to 46.67% for IEPS which was not significant (Figure 3 and 4).

▪ Expressions of gtfB, gtfC, gbpB, IDH, atpD, vicR, brpA, and spaP were

significantly down-regulated in the presence of U. chamae (Figure 6).

Table 1: Minimum Bactericidal Concentrations (MBC) and Minimum Inhibitory Concentrations (MIC) of U. chamae roots extract against S. mutans

Based on the MIC results, the best 

solvent was selected and used for 

further studies

* *
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Figure 1:The effect of Uvaria chamae on 

Streptococcus mutans biofilm formation.

Figure  2: Percentage reduction in Streptococcus 

mutans biofilm formation by Uvaria chamae.

Time
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*,** & ***p<0.05


