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Abstract Oral disease causes a significant health and economic burden worldwide, significantly
reducing people's quality of life. Dental caries, a representative oral disease, is caused by S mutans.
Oral pathogenic microorganisms contain lipopolysaccharide (LPS), which can cause an immune
response and cause various oral diseases. The purpose of this study was to investigate the
antioxidant and antibacterial effects of bamboo leaf extract (BLE) to control oral diseases. THP-1,
oral fibroblasts, and S mutans culture medium were treated with bamboo leaf extract at different
concentrations of 0-8% to conduct the experiment.. As a result, the antioxidant effect according
to the BLE concentration was confirmed in mononuclear cell lines and oral fibroblasts. In addition,
the antibacterial effect of S. mutans according to the BLE concentration was demonstrated.
Therefore, BLE can be used for the prevention or treatment of oral diseases.
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1. M2

Ate] 7doll= 2F 70001%59] mgES0] A4lskaL
Ao, ZJolp-AlF gl 2| gh -2 teft gt
I DYe Bo] oHl]. 4 A3 A AAHCE
7MY wkdRt A F SR A A7 9 AAA
i< oplstal AFEEY 49l A5 3A AsHAXIt
539], #AQl 4 A 5 X|or-Al52 ol A
Skl Q1= Streptococcus mutans(S. mutans)©l
OlsfiAl Aot A5ES Yo 7= =2 Porphy

romonas gingivalis(P. gingivalis), Prevotella

d

s

intermedia(P. intermedia), Tannerella forsythia
(T. forsythia), Fusobacterium nucleatum(F.
nucleatum), Treponema denticola(T. denticola)
ol THo| SItH2,3]. ol& thF-E9] ¥ nAES
QAAME, £AGAE 59 HY N2E S5 ¢
Q= AR (lipopolysaccharide, LPS)E ZHil
o] HRkgo] dofupA 7t Aghs 8% 4= Qltk
ojg|gt 7 Aghs o 9 Agste YRR AA
oy A&AS olfsto] EEjH o HBES AlA
StAY FSARE o]-&st= ol ok ET,
Y oBES] S42 94 e HAT ¢ de 7154
AT AlEo] Wol = JrH4,5]. 1Y FE &
AA ] hgt ¢fsiz-g d WA 59 FAGol digt
S QPASHA ARG 4= = A AEO] thet Aol
oA L Slth

- (Bamboo)= A A ER 3=, S, Y&,
2AJokE H|ESE ofAlot =7to] de] EaEo] itk
[6]. iR A& et 92 483 Fgog dg
AREE Tt tfUF o FEE(bamboo leaves extract,
BLE)Z Ectilcolt, Edjus ¥ €4 ddRet 22
2/ 8ol =g o] U, I, FARAEA, T4t
FE 2 P AW e ALE FEA UTH7.891
o]d AolA BLEE YA A= AMESHH 17 1B/
n]gEo] @As| A4t A0 E HuEQICH10]. shARE
AZE 0|83t BLEY AE 9 3t &3o] gt
AF7F A=A gt

2 AFode A fE "M Eer AR
AMl2o] LPSE A=allA BLES] FAskE AEstal, X|of
A4S doitty X i I S mutanselAl
BLES] ¥+t BIE FgotalAt st

21 FE2 FH|

YA 100% £Q7FEE A eE 15kl AR
Skeict. Ethanol 600 mLol £947F: 60g& S35t
24A17F B ARoM e & JHES vacuum
ol7}7|5 o]gsto] At AItE FEEE AY
EE71E olgcto] FFotL, FAMAX § Hsto
Aol ARg-sk3Tt.

2.2 MIE HHQF

A7F IHAEFQ THP-12 IA=A|ZF23
(Seoul, Korea)ol Al EFLtet, Q17F 1734d-F- A
(human normal oral fibroblasts, hNOF)= A}gt
A 2o AHsIR L hTERTE transfectiondto]
EE3A 7] AZE hTERT-hNOFg} ®7|5tgit}. o]
A= AAst x| adist gt oAl Als
Hioktt. THP-1 AlE+&= RPMI 16407} 7] % sfjofajo]d,
hTERT-hNOF= DMEM/F12 medium& 3:12 42
HjgFlo] 7| wigHog 7+ wjfHo] 10% fetal
bovine serum (FBS)2} 0.1 mg/mL streptomycin,
100 U/mL penicilling #F7}elA 37C, 5% CO, &
As FAIsk Hig71o1A B gstqict

2.3 ROS &%

THP-1%= 6-well plates(2x 10° cells/well), hTER
T-hNOF= 6-well plates(3 x 10° cells/wel)e]l seed
St FE2ES FEEE 247 B AA T = LPS
(InvivoGen, San Diego, CA, USA)E 24417t B9t
AFAAT. A=E AlZE= PBSE AlFg & DCFDA
(Abcam, Cambridge, MA, USA)Z 3087t GAE AL
Z 10,000709) Nz2 AAEQCH BE 7Hse Al
+ their forward- and side-scatter profile& 7|5t
o2 AolE =ith AlEE BD FACSCalibur Flow
Cytometer (BD Biosciences)& AR&-5lo] 43511
glo]E}= BD CellQuest Pro 2ZE o}(BD Bioscie
nces)E AR&-sto] EAH AT

2.4 S. mutans B
SHEEAIEAFIAE(KCTC) L2 EY S mutans KCTC
30655 Hofgtol 37C HiY7]olA Brain Heart



Infusion(BHI, Difco, USA) Aui=]of] 12A]7F vloF
k. gHe|glol= EY0]E gt (BioTek Instruments,
Inc., Winooski, VT, USAE o|&diA FLsr
(optical density, OD)600°IA 0.52 ZH|H ~10°
SR 9N e AYsteich

AL

3. g2

3.1 HEMEROIN FEE 20| ME Sist gat

THP-1°] LPSE ¥3< FLotl HAFESES
I AHgsto] AlEZ Y ROS HdE 2dot=A
dotr 7] Aol flow cytometryZE Q15T LPS
Aol 9J5 ROS Hdo] AAeHA S7hsle A 11
SILh AAREES 1~4% B=E=Z MAYsIL LPSE
AF=AIZIH ROS HEo] 5k g&doz ZHAEIt
(Fig. 1).
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Fig. 1. Effect of reducing ROS expression of BLE
on THP-1 cells
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Fig. 2. Effect of inhibiting ROS expression of BLE
on hTERT-hNOF cells
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hTERT-hNOFo|A AAFEE9] A}t a3E &
ot7] YA MEof| LPSE ¥5S FEsty HY
EES s AEsto] ROS HskE ERIsHFI)
23t LPS A=l o3 S7He ROSS| o] Hel
EE5S 05, 1, 2%= Aoldg W #4d A
s thFig. 2).
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33 FE2 X0 W2 S mutans®| st

AAFEE0] A4S dovle diE 454
S. mutans® et Tt G} FFE HH=A] AL
k. BHI A A S mutansg ~107 B0 AY
FEE O, 2, 4, 8% 47 A7IolA 12417 &<t 3
7C wig7]of vijdet H 100 pl® AR JF k] 3%
TE 2439k S mutanss ©9ECE YRS u
Hoh QiYdSEET 2ol #jYRt AlRolA o 7o) &
JHog st rhFig. 3).
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Fig. 3. Antibacterial effect of BLE on S. mutans

4. :l_’;l' al 71%

T A T
At Aglell WAl g
a3 FFEA EAIH11]. AES 4
PIHIL ol Aol wet 3 el |
=7F gorA AL Sl diREe] #AEEe
S Aol o8 st A4 A=
Hdo] Sle Aoz Hiusw 11l

4 BEBEC] o AFHeoR HEAQ
LPS7} 3ok, LPS= 13 &/dAlte] 34 ==/l
E Ot 95-mEEe st 9/ dAA R,
P} g2 HAAEE AR Z A
(12,13]. G502 Qs A=W 413} AEH A ROSE
TTHIA AEEEE dovle A4 ARl nEE

8 oy
oF N
oN
i‘, ol
r[olu
£
oo mx
r 0
on o
|o
&) il Jo
Y of i X O ok
o o

. o
o (o o>

re



656 t=8deEtE=2X H13H M4S

Tojote] &4, Ml T 229 4 A5, ok
J&go]- H:]/ﬂ io]: /\H/ﬂ .‘g-% /\gldo]-q-[14] ROS—-
ZAste Wojr|dez kst a4E0l EAstL
A o] A2 /o] olF AlelofA AARIA HH St
stA "t wEbA 2 Aol A= BLEZ BA| 2
THP-19141 LPSell 2Jsf S7F=l= ROSY] ¥dS 24sk=
A SRIsigint. 3, 3R =A 2Rl hTERT-hNOF
£ AFZ2A 9 259 Aol F8s5hH ROSOY| 2t &
AnE BLEZF AAIE o A=A gRlskgit. o]
BLE7}F THP-1 @ hTERT-hNOFolA LPSo| <Jst
ROS ¥&-Z BLEZ} @A A A7 2 et
(Fig. 1% 2).

T3AR FolA XopAlSE dOoFl= S mutans
S #3314 BLEY Tt a7= HAsIIthold At

oA gl e 2 BLEE TAUS AMESl & A3},
T BUBEY £ ASIITHI0l. T S
mutanss =02 vjoFsjA BLESY ZAZAQl 3k
ANE HYZ 4 RYHo d 2o}l o] dA==
AL gRIstqltt. BLE olQo= #fHEe HARH

o)

=22 o839t 4% A Aot A&sh] 7]
A AF7E AFH gk AEF AP H71Ed

Y2 AAE A4 S mutans, P. intermedia 2
P gjngjvgjjsoﬂ & =& g3 A EAo] y_jr_
AeH15]. E3, =381ate] AX&2 P intermedia 2
P. gingivalis © H3ll T+ 3T = Ao BiE

AeH16l.
2 AFtolA 27HA] A C] ATk WA, BLEY
A @FE HojQlar 71 gk A7t F=ESie
oF, B3SOl gt A7F P A] gttt webA
% BLEE 0130}@1 A} 7145} FAF Ao gt
TE APstarat gt
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