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avtorTa sayuradRebod!

redaqciaSi statiis warmodgenisas saWiroa davicvaT Semdegi wesebi:

 1. statia unda warmoadginoT 2 calad,  rusul an inglisur enebze, dabeWdili 
standartuli furclis 1 gverdze,  3 sm siganis marcxena velisa da striqonebs 
Soris 1,5 intervalis dacviT. gamoyenebuli kompiuteruli Srifti rusul da ing-
lisurenovan teqstebSi - Times New Roman (Кириллица), xolo qarTulenovan teqstSi 
saWiroa gamoviyenoT AcadNusx. Sriftis zoma – 12. statias Tan unda axldes CD 
statiiT. 
 2. statiis moculoba ar unda Seadgendes 10 gverdze naklebs da 20 gverdze mets 
literaturis siis da reziumeebis (inglisur, rusul da qarTul enebze) CaTvliT.
 3. statiaSi saWiroa gaSuqdes: sakiTxis aqtualoba; kvlevis mizani; sakvlevi 
masala da gamoyenebuli meTodebi; miRebuli Sedegebi da maTi gansja. eqsperimen-
tuli xasiaTis statiebis warmodgenisas avtorebma unda miuTiTon saeqsperimento 
cxovelebis saxeoba da raodenoba; gautkivarebisa da daZinebis meTodebi (mwvave 
cdebis pirobebSi).
 4. statias Tan unda axldes reziume inglisur, rusul da qarTul enebze 
aranakleb naxevari gverdis moculobisa (saTauris, avtorebis, dawesebulebis 
miTiTebiT da unda Seicavdes Semdeg ganyofilebebs: mizani, masala da meTodebi, 
Sedegebi da daskvnebi; teqstualuri nawili ar unda iyos 15 striqonze naklebi) 
da sakvanZo sityvebis CamonaTvali (key words).
 5. cxrilebi saWiroa warmoadginoT nabeWdi saxiT. yvela cifruli, Sema-
jamebeli da procentuli monacemebi unda Seesabamebodes teqstSi moyvanils. 
 6. fotosuraTebi unda iyos kontrastuli; suraTebi, naxazebi, diagramebi 
- dasaTaurebuli, danomrili da saTanado adgilas Casmuli. rentgenogramebis 
fotoaslebi warmoadgineT pozitiuri gamosaxulebiT tiff formatSi. mikrofoto-
suraTebis warwerebSi saWiroa miuTiToT okularis an obieqtivis saSualebiT 
gadidebis xarisxi, anaTalebis SeRebvis an impregnaciis meTodi da aRniSnoT su-
raTis zeda da qveda nawilebi.
 7. samamulo avtorebis gvarebi statiaSi aRiniSneba inicialebis TandarTviT, 
ucxourisa – ucxouri transkripciiT.
 8. statias Tan unda axldes avtoris mier gamoyenebuli samamulo da ucxo-
uri Sromebis bibliografiuli sia (bolo 5-8 wlis siRrmiT). anbanuri wyobiT 
warmodgenil bibliografiul siaSi miuTiTeT jer samamulo, Semdeg ucxoeli 
avtorebi (gvari, inicialebi, statiis saTauri, Jurnalis dasaxeleba, gamocemis 
adgili, weli, Jurnalis #, pirveli da bolo gverdebi). monografiis SemTxvevaSi 
miuTiTeT gamocemis weli, adgili da gverdebis saerTo raodenoba. teqstSi 
kvadratul fCxilebSi unda miuTiToT avtoris Sesabamisi N literaturis siis 
mixedviT. mizanSewonilia, rom citirebuli wyaroebis umetesi nawili iyos 5-6 
wlis siRrmis.
 9. statias Tan unda axldes: a) dawesebulebis an samecniero xelmZRvane-
lis wardgineba, damowmebuli xelmoweriTa da beWdiT; b) dargis specialistis 
damowmebuli recenzia, romelSic miTiTebuli iqneba sakiTxis aqtualoba, masalis 
sakmaoba, meTodis sandooba, Sedegebis samecniero-praqtikuli mniSvneloba.
 10. statiis bolos saWiroa yvela avtoris xelmowera, romelTa raodenoba 
ar unda aRematebodes 5-s.
 11. redaqcia itovebs uflebas Seasworos statia. teqstze muSaoba da Se-
jereba xdeba saavtoro originalis mixedviT.
 12. dauSvebelia redaqciaSi iseTi statiis wardgena, romelic dasabeWdad 
wardgenili iyo sxva redaqciaSi an gamoqveynebuli iyo sxva gamocemebSi.

aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.
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EVALUATION OF THE ANTI-CARIES EFFECT OF LESPEDEZA CUNEATA EXTRACT 
AGAINST STREPTOCOCCUS MUTANS

Seoul-Hee Nam*.
Department of Dental Hygiene, College of Health Sciences, Kangwon National University, Samcheok-si,25949, Republic of Korea.

Abstract.
The purpose of this study was to identify the antimicrobial 

activity of Lespedeza cuneata extract, a natural medicine, against 
a main causative bacterium of dental caries, Streptococcus 
mutans (S. mutans).

Lespedeza cuneata purchased from Hwalim Natural Drug Co., 
Ltd. (Busan, South Korea) was immersed in 70% ethanol for 
12 h, and concentrated Lespedeza cuneata extract was applied 
to S. mutans diluted to 6×105 CFU/mL  at the concentrations 
of 0, 1.25, 2.5, 5, 10, 20, and 40 mg/mL. Then the colony-
forming units (CFUs) were checked at 6 and 24 h to evaluate 
the antimicrobial activity of the extract.

The CFUs and survival rate of S. mutans according to the 
concentration showed a higher mortality rate as the concentration 
of Lespedeza cuneata extract increased. In the time-dependent 
changes, the minimal inhibitory concentration (MIC), and 
minimum bactericidal concentration (MBC) were 1.25 and 40 
mg/mL or more, respectively, at 6 h, but they were 1.25 and 5 
mg/mL, respectively, at 24 h.

Therefore, Lespedeza cuneata extract is considered an excellent 
natural antibiotic for the prevention and treatment of dental 
caries, a typical oral disease, because it has excellent dental 
caries development suppression and bacteria extermination 
effects.
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Introduction.

The oral cavity is a space that maintains a humid state due to 
the saliva, making it a suitable place for bacteria to reside in; as 
such, there is a relationship between oral health and pathological 
condition [1]. 

Dental plaque is formed by the binding of numerous bacteria 
in the oral cavity, mainly on the tooth surface [2]. Although the 
bacterial flora is at a stable state in the healthy condition, the 
bacterial flora in the pathological condition forms a biofilm in 
the oral cavity of the human, the host, which causes bad breath, 
dental caries, gingivitis, and periodontitis [3]. Dental caries, a 
typical irreversible disease of the oral cavity, is caused by the 
interaction of the bacteria in the dental plaque, food, and saliva, 
and Streptococcus mutans (S. mutans) is known to be the main 
causative bacterium among the bacteria in the dental plaque [4]. 
S. mutans proliferate by attaching to the tooth surface, and the 
tooth is demineralized by the acid generated through the acid 
production process, resulting in dental caries [5]. Therefore, oral 
disease continues to be a serious health problem worldwide [6].

Although there are many commercially available synthetic 
compounds, such materials have been reported to be capable of 
modifying oral microorganisms and exhibiting undesirable side 
effects, such as vomiting, diarrhea, and dental staining [7]. For 
this reason, good alternative studies on synthetic compounds 
have been actively conducted of late. Medicinal plants have 

been used as traditional remedies for numerous human diseases 
for thousands of years and in many parts of the world, and 
continue to be used as the main medicines in the rural areas of 
developing countries [8]. To demonstrate the efficacy of natural 
medicinal plants, studies are actively being conducted for such 
purpose due to the increasing interest in natural products for 
their oral microbial inhibitory effect and for the prevention of 
dental caries associated with oral health [9].

Lespedeza cuneata of genus Lespedeza is an herbaceous 
perennial belonging to the Leguminosae family, which is widely 
distributed in Korea, Japan, and China. It is called “Chinese 
Lespedeza” in Korea, and is also called by various other 
names, such as Sericea Lespedeza, Chinese Bushclover, and 
Tiesaozhou [10]. It has been reported that Lespedeza cuneata 
extract has antioxidant, anti-aging, and antimicrobial effects 
against skin-resident bacteria from antimicrobial action [11]. 
Additionally, in the case of Lespedeza cuneata ethanol extract, 
the effects of elastase inhibitory activity and skin regeneration 
on the surgical wound in animal experiments have been reported 
[12]. The antimicrobial activity of Lespedeza cuneata extract on 
dental caries, however, an oral disease, has not been actively 
researched on, and there have in fact been only few studies on 
such.

Therefore, this study aimed to evaluate the possibility of 
using Lespedeza cuneata ethanol extract as a natural medicine 
for dental caries through its antimicrobial activity against the 
typical causative bacteria of dental caries, S. mutans.
Materials and methods.
Bacterial strain and growth conditions:

S. mutans (KCTC 3065/ATCC 25175) was used for the 
experiment after being subcultured in brain heart infusion (BHI; 
Sigma-Aldrich, St. Louis, MO, USA), which was anaerobically 
incubated at 37°Ϲ for 24 h. For this experiment, S. mutans was 
diluted at a 6×105 ratio.
Lespedeza cuneata extraction:

The Lespedeza cuneata that was used in this study was 
purchased from Hwalim Natural Drug Co., Ltd. (Busan, South 
Korea). After the addition of 70% ethanol 5 times to 100 g 
crushed Lespedeza cuneata, an extract was obtained at 65°Ϲ 
for 12 h. The extract was filtered 3 times using filter paper 
(Advantec No. 2, Toyo, Japan), and the Lespedeza cuneata 
extract was concentrated using a rotary vacuum evaporator 
(N-1300E.V.S. EYELA Co., Tokyo, Japan). The concentrated 
Lespedeza cuneata extract was then lyophilized using a freeze 
dryer (FD5508, Ilshin Lab, Yangju-kun, Kyunggi-do, South 
Korea). The sample was then dissolved in dimethyl sulfoxide 
(DMSO) and was stored at -20°C after dilution.
Antimicrobial activity of Lespedeza cuneata:

100 µL of S. mutans (6×105 CFU/mL) was inoculated into a 
24-microwell plate containing Lespedeza cuneata extract at each 
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concentration (0, 1.25, 2.5, 5, 10, 20, and 40 mg/mL). The final 
volume of each mixture was 1 ml. After the final mixture was 
kept in a 37°C bacterial incubator for 6 and 24 h, the S. mutans 
in each well were uniformly smeared in an agar medium and 
then cultured at 37°C for 24 h to check the number of colony-
forming units (CFUs) therein. Experiments were repeated three 
times to observe the reproducibility of the measurements.
Statistical analysis:

Significance analysis was carried out using SPSS (Ver. 21.0 
SPSS Inc., Chicago, IL, USA). Student’s t-test was conducted 
to confirm the changes after 6 and 24 h. The difference in 
each concentration was evaluated through one-way analysis 
of variance (ANOVA), followed by the Tukey test at the 0.05 
significance level.
Results.

Figure 1(A) shows the application of Lespedeza cuneata 
extract after 6 h, and Figure 1(B) shows the application of 
Lespedeza cuneata extract after 24 h. In addition, the survival 
rate of S. mutans calculated by CFUs is shown in Figure 2. As 
the concentration of Lespedeza cuneata extract increased, the 
bacterial growth inhibition was more pronounced, and in the 
change over time, high bacterial death was observed at 24 h 
compared to 6 h.

Figure 1. Anticariogenic activity of Lespedeza cuneata extract against 
S. mutans (A) after 6 h and (B) 24 h.

As shown in Table 1, the antimicrobial activity of the extract 
against bacteria over time according to the concentration of 
the extract was 2.71×107 for S. mutans (control), 9.10×101 for 
1.25 mg/mL, 7.00×101 for 2.5 mg/mL, 4.80×101 for 5 mg/mL, 
3.70×101 for 10 mg/mL, 3.00×101 for 20 mg/mL, and 4.00 for 
40 mg/mL at 6 h, showing that as the concentration increased, 
the growth of the bacteria was inhibited. At 6 h, the minimal 
inhibitory concentration (MIC) and minimum bactericidal 
concentration (MBC) were 1.25 and 40 mg/mL or more, 
respectively.

Figure 2. The survival rate of S. mutans by Lespedeza cuneata extract.

The change at 24 h was 9.53×109 for S. mutans (control), 
8.54×103 for 1.25 mg/mL, 6.17×102 for 2.5 mg/mL, 0.00 for 
5 mg/mL, 0.00 for 10 mg/mL, 0.00 for 20 mg/mL, and 0.00 
for 40 mg/mL, showing that a more distinct antimicrobial 
activity appeared as a remarkable bacteria inhibitory effect with 
increasing concentration. At 24 h, the MIC and MBC were 
1.25 and 5 mg/mL, respectively, indicating that the S. mutans 
bacteria had been completely killed.
Discussion.

Looking at the relationship between oral health and quality of 
life, if a disability occurs due to oral disease, it affects daily life 
and may cause severe dysfunction as the age increases [13]. The 
inconvenience of chewing due to an oral disease directly affects 
the quality of life by depriving the person of the euphoria that 
can be derived from eating [14]. The importance of oral-health-
related quality of life has been emphasized of late due to the 
change in its perception, that it should be regarded as part of a 
person’s physical, mental, and social well-being [15].

Although the overall oral and dental health status of people 
living in industrialized countries has generally improved, the 
prevalence of dental caries is still up to 90%, and most adults 
have an oral disease [6]. Dental caries is caused by tooth 
demineralization due to the acid produced by the proliferation 
of dental-caries-inducing bacteria and anaerobic bacteria in the 
dental plaque [16].

S. mutans is a bacterium closely related to dental caries and 
plays an important role in dental caries biofilm formation [17]. 
It destroys the tooth enamel by decomposing the carbohydrates 
contained in food and releasing organic acid, a by-product of the 
metabolism, to the outside [18]. 

In the early stage of dental caries, inorganic demineralization 
and deposition occur reversibly. Therefore, dental caries can be 
prevented if measures are taken to inhibit demineralization and 
cause deposition. If the method of increasing acid resistance 
or promoting teeth remineralization carbohydrand the method 
of inhibiting the growth of bacteria-producing acid is used, 
dental caries can be prevented [19]. In addition, inhibiting the 
attachment of S. mutans on the tooth surface by employing 
antimicrobial agents against the said bacterium has been 
reported to be important for preventing dental caries [20]. 

As the interest in natural products for the prevention of oral 
diseases has increased, studies on natural products have been 
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actively conducted for their oral microorganism inhibitory 
effect [21]. Synthetic compounds suppress the growth of 
microorganisms in the oral cavity, but there is a problem in that 
they cause side effects like resistance to antibiotics during long-
term use. Therefore, there is a growing interest in research using 
natural products as a good alternative to synthetic compounds [22].

This study aimed to determine if Lespedeza cuneata extract 
has antimicrobial activity by applying it to S. mutans, and to 
evaluate and develop a natural antimicrobial agent effective for 
dental caries prevention and treatment as an alternative to the 
conventional synthetic compounds. The antimicrobial activity 
against S. mutans was evident as the concentration of the extract 
increased. 

Helichrysum italicum ethanol extract has been reported to show 
antimicrobial activity against S. mutans, Streptococcus sanguis 
(S. sanguis) and Streptococcus sobrinus (S. sobrinus) [23], 
and Forsythiae Fructus extract showed a high antimicrobial 
action against the dental-caries-inducing bacteria Streptococcus 
intermedius (S. intermedius) and Streptococcus gordonii (S. 
gordonii) [24]. Additionally, the study conducted by extracting 
and using horseradish reported that horseradish has an inhibitory 
effect against S. mutans [25]. The antimicrobial activity of 
Glycyrrhiza uralensis extract against S. mutans but also had S. 
mutans but also had a killing effect on it, showing a distinct 
antimicrobial activity [26].

In this study, as the concentration of Lespedeza cuneata extract 
increased, its antimicrobial activity Lespbecame evident. As a 
result of the measurement of CFUs over time at 6 and 24 h, it 
was confirmed that a definite antimicrobial activity was shown 
from the low concentration as the application time of Lespedeza 
cuneata extract increased. The extract inhibited the Lespedeza 
cuneata of S. mutans from a 1.25 mg/mL concentration, 
confirming that there was antimicrobial activity from of extract. 
At the concentration of 5 mg/mL after 24 h, a remarkable 
antimicrobial activity, by which the S. mutans bacteria were 
completely killed and new bacteria did not grow, was shown. 
This suggests that the antimicrobial activity of Lespedeza 
cuneata extract was maximized over time by reacting to S. 
mutans.

Based on the results of this study, Lespedeza cuneata 
extract was found to inhibit the growth of S. mutans at a low 
concentration, and to have a definite antimicrobial activity as 
the concentration increases. Thus, it will contribute to dental 
caries prevention and oral health promotion. Future studies will 
evaluate the effect from in vivo to clinical trials.
Conclusion.

For S. mutans, a typical causative bacterium of dental caries, 
Lespedeza cuneata extract showed a clear antimicrobial activity 

with increasing concentration, and definite bacterial killing over 
time. At a 1.25 mg/mL concentration of the extract, the growth of 
S. mutans was inhibited, and from a 5 mg/mL concentration, the 
S. mutans bacteria were completely killed. Therefore, Lespedeza 
cuneata extract is suitable as a natural extract substitute for the 
conventional synthetic antimicrobial agents with side effect 
problems and can help much in preventing dental caries.
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