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Research progress on the effect of new disinfection methods on the clearance of Enterococcus faecalis in the
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[Abstract] Enterococcus faecalis has been confirmed to be closely related to dental pulp and periapical disease in re-
cent years. Enterococcus faecalis is one of the important bacteria causing persistent or secondary root canal infection and
root canal treatment failure. Traditional root canal disinfection drugs such as sodium hypochlorite, chlorhexidine and cal-
cium hydroxide can not completely remove Enterococcus faecalis in the root canal because of the concentration limita-
tion of the drug and the complexity of the root canal system. Therefore, how to effectively resist the Enterococcus faecalis
infection in the root canal has become one of the important research directions in the treatment of periodontal pulp peri-
apical disease. In recent years, some new antimicrobial agents and disinfection methods have emerged due to the drug
resistance and pathogenicity of Enterococcus faecalis, such as laser, photodynamic, ultrasonic irrigation and ozone thera-
py- Their combination with traditional root canal irrigation drugs can significantly enhance the ability of traditional
drugs to remove Enterococcus faecalis in the root canal. In addition, the emergence of new disinfection methods such as
chlorine dioxide, nano-magnesia, superoxidized water and N-acetylcysteine have been shown to have a unique killing ef-

fect on Enterococcus faecalis in root canals. At present, most of the new disinfection methods described above are in the
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in vitro experimental stage, and their stimulation and damage to normal tissue still lack relevant clinical data support;

thus, these outcomes need to be further studied.
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JESRE SO R EASE, 5AEYHANR K
A, 25 IRl FH Y6 3l 4k R (photodynamic thera-
py , PDT) 1] AR NaC1O B4 FHIR BE . il A A
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RIFANEI R A AR AT 24 15 M L o vk T
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2, M g U RE S P R DA AR R 5 2, 1 R AR
B W E. faecalis TG BRRUAE

32 BOBAARE N MR EAE R

B A A (neodymium doped yttrium alu-
minum garnet, Nd: YAG) F18 5 42 55 11 1 1 (erbi-
um doped yttrium aluminum garnet, Er: YAG) #0641
J& T O & i i RS AR 52 R SR
ORI YN NER ) 3B ik k) Wow o el
Ml A% . YAG (Yttrium aluminium garnet ) B 4255 f1
A, T Nd (i) R Er () D245 76 H o i 4 s ki
T RMB AL A A (Nd: YAG) R L5260
At (Er: YAG) . —EHRIBOCT LI/ K Z
PR A 9, A T 7 A= 88 D6 B0 I FL SN
AR AR I s 3808 S B4 A B 7 1% o Wang
S5 HINd: YAG #0% (100 m), 1.5 W, 15 Hz) kb 3
#% E. faecalis 15 %% BIAREE 3 min , KR F 5 5 Gk 3
T 76% ; Dos Santos 25 i F Er: YAG 3% (100
mJ, 10 Hz) X} E. faecalis 15 Y AR & FEATIH TS, KL
B 2 % e v U 99.95% R G B R RO B
M FH AN RE 578 42 28 KR NI E. faecalis .
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Cr: YSGG R AR 2 780 nm K IO I &
K Gy T A8 Z 8k B R T Sl RE AR T I 4
TR T A T o DS R G At 28 ORI G840 /)
1 1 RIS iz iz o A WG IE T Er:
YAG #0t (03 W, 15 Hz) \Nd: YAG#OE(1.5 W,
15 Hz) Fl Er, Cr: YSGG #0t (1.25 W, 15 Hz) X R
N E. faecalis 1 (23 3R TR A W A9 28 IOBOCR
UESE Er, Cr: YSGGHOGRRA R,

R 22 A5 R AR TR O 5 IR N
25 I TR 24 W AT A i I TR RO
THBE , A i DR 245 W 2 AN VDI A9 Tm) 3L, 38 38 B fin 4
NS5 . WFFEUESE , Er, Cr: YSGG Al Er:
YAG O AT LA i 358 NaClO 14 A8 R 7 ', Li-
cata % R I, 1 5.25% NaClO J 17%EDTA ¥ i vh
VEJE 32 75 m] Er, Cr: YSGG #OGHR S 60 s, A4
T E. faecalis )7 B % 7] 35 £ 100% , 2% CHX
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17% EDTA B4 Er: YAG #%6(500 mJ, 12 Hz) f& 5
60 s L AEAT R BRAR A BE E. faecalis LIPS, LU
BT 2R B RO S AR AE PN T EE 24 0 3 R Y
588 245 400 1) PR R
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PDT J& —F LG 80 71 8500 0 S Ak 19 87 %1297
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fE 1 1% 20 25 J 1B 19 S0 00 1, AR OO TR R 1 LS
o I AR BN B R AR W K 43, DT % 44 Jif
7 A A M R R, O A 40 A2 4 FE 5T
T2, PDT HABUEMER PUEET %2tk R
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DL AR A0 Sl MR 2R3 RN 2F A R /N I, X 2
Hi 7 6 B BRI ME D)L B3 X 0 BE AR T PDT
FIRRAS T TR AR ol TR 480 1 FHE LA 40
nm , W15 PDT (1) 4 3 Bl A = B, A 1798 B
YR PDT H B85 B AR B N 45% 19 E. faecalis 74
JEE S DA 2R e i SR YRR, LA 635 nm, 200 mW/
em’ [ LED 4T R 66 1Y PDT F & 8L A5 HE 1T L 3%
TE TR NI B A B RO {2 PDT AT
FIR D ST N E. faecalis R,

L& Bk PDT 8 & PDT Fil 2% FH NaClO #hisk
THEEBL E. faecalis BEYL RRAS , & BLERL IR PDT H fig
T 5 45% W) i, 55 PDT 1] DL I8 95% 4= M i
1M NaClO AJ LA 4935 R, X 3R B PDT A 850U A
K NaClO, {H PDT 5 #3748 1 25 25 ) 0 3¢ FH AR
E A5 PE— B WF5T, W PDT 5 75 58 1 X ] s 1 B
FHH A — R RO A2 R UL, B RTX
Bl 197 L A 5E 22 35 R T4 58 TR S A0 1 6
I FH AN [R) 28 1 1 245 40 25 5 1 A4S 21 T SUAR 1)
MR AT TR
34 R&

BRI — P R PR AR i S, B
PUDATERE o 3K i AR ATk 4H B 4 A RE R 4 B o
B, IR T HEE R A S RN RE . B REZEK Y
AT FIE R AL A RS, B 1R T AR, 52
Wi 2 i J65 1 95 425 R e 1, A1 0 R TR 1 S A, R 4
it PR 2 7 ) B K T SR M o T K S 5 R DL T
RKMAE  E. faecalis i S5 2 M B AN 42 2 (20 4
BIERVASF A RE . SO WFsE ™ Wos BT 1 E.
Saecalis W A% T AL T 85 1R BK 4048 (KTiOPO.,

KTP) #1 Er: YAG AP , (H AR J2 5.25% NaClO
P T 1 Y RO 7 A 6 AR 2R T 2 LA R A
F R, KTP M Er: YAG 1] fig 38 2 1 40 J& Bl 41
gl BLAUGHRR A PN 3 T BR B A T BRSO LR B
NaClO , {H 35 B A (o FH B EG B A7) Sl £ P e 402
A, Noites 25 [ BIF 58 L AIE 32, 2% CHX FTER
ARREEH 24 s 1T LIIIR W RS N B9 E. faeca-
lis , SR B T B0 Ad ] CHX ol % R4 . LR
A RIRA R AU AL e R4S vh e 7], {H BEAE Sy 4 By
F P E NaClO F1 CHX V5 Bk E. faecalis .
3.5 —AAE

THEALF(CLO,) R —FP A AR Z AR R FE
AR A GEOGT A BE  A i  I BRE R 235 R T,
o T R0 AR P R 1 it T DA A 1R
FEH . HILEREA MR IME SR, Tk -
wHAEXT B SRR T 3 (B R T AR A T = 1 F
FEIRAR D . Herczegh 45 Y S B UE S, 0.12% 19 —
S AL S T B LS A BE A 0 D T R S 56 v
K A RGN E. faecalis YL , B WAL G848 1)
NaClO 5 CHX # % 71 55 A5 280 b iy 1 AR 45 P 7 Jak
Yo ER AN A B S T B — 2P Y
3.6 WHRKEAMHE

YK EALEBEE TR LR S, 9k K
4 @ A A W Ao e P A BRI IR AN R, 4R
BT A L P PR B ZE L TR M A R E R
e P 3R 3K AR BT G B AR ML A B R T AR
. TR TN B 7 1A RIS WoR , 76 24 .48 .72
1168 h i & AR 45 N E. faecalis B9 7 75 B 1% AL
(CFU), 5 mg/L 40 K S A0 B JURL K 73 B 41 R 22 PR AT
20, 1M 5.25%NaClO 2H W Zb T A0 A2 02 7KK, FHER
T NaClO, 44 K S A B8 A7 1 880Ch0 1A T 1 (45 B ) 2
24 h Lk 1), R B 4 0K AR B Al 2L R A 1) A 0 A
B, T E NN 4R S TR
TH BB SEAR D, BXF T LA o At TR B 1 B i
T PRI AR IO P 1% At ) BTG 5 2 i — 2B A5
37 REAAK

AR, — SRR A IR T I R A
r— Rl T 25 70 s H A A K (super-oxidized water,
SPO) , B AL & = 0 M A B T 0 (S TS kS
— AL TR AR AR T AT DL AR A A
MR K E R . 5 NaClo 1 H,0, 47 1 , SPO Y ZH
i 5 R SEAR , X E. faecalis M W) I Y 3% BSOR 515
B 5.25% NaOCLAHRL ™ o H Fi ¢ T SPO By #iF 5%
RZ | s E— 5T SPO By | 2H 8L i fiE
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FIXT E. faecalis B B BE
3.8 N-ZTBEF PR ER

N- 2 It B & R (N-Acetyl-L-cysteine , NAC) A
ST B B RN 2 — AT TR T R
PESZ S RIZGY . NAC [R) it & —Fh BoA i
FetkmAEpUAE RS Y, O HC ORI T LA
R el /D 22 Tl B A i Y 22 I BH P A B e
B A BT i o NAC o] LU SIS /D E. faecalis
LA 2208 1Y 7 A, Wi R G R ) A I b B
Saecalis T RS B 2505 BH 52 00 T 160 R0 & A AL 85 R 2%
AOEEW . NACKHRAE N E. faecalis H)TF Ui Hl
AW L A 6 25 KA AT, i L H K R 1 BE A 32
FATRY M, P NAC o] BB —Fh R4 1 7
i E. faecalis 9259 , (Bt TR MIF 5T 09 Ja BR 1 | 38
ity 2 B 22 i SE IR U SRR IX — S8 .
3.9 #4ZEClyR

ik G 2Ll ClyR 2 — M HA T ISR WAE T 1
E R, AR P 2 T B4 T A A 40 T
JOR SR 1% B A5 AN AN B T AE ] . A SCRRARIE 5
AEALAS A HE , — 05 T ClyR BEE A TP HoAth 1 3
R OL T A R B B ARG (1 E. faecalis SR
Wy, 7 AR T 24 M XU AR . 55— J7 Il ClyR H.
A UL A R R P O A T e A . R
ClyR 7EARE VR YT i HAT AR i BE ) L (B AR
WHT I P RE I E— 2 PE

BRI 22 A, 3 A7 H At 2% ol 4 R 1 B X AR I
E. faecalis )M ¥ 77 2CIETFE & 88 , 1) 405 v 45 5
TR, B B -3 F 2-HICA ™ 45 L & 4%
F ISR XM N E. faecalis A A KAEH .

4 N 2

E. faecalis 5 AR 45 1) F5 22 B AL FLEL O R %
D), QAT 482 = MR B P E. faecalis 1 K B AR X AR A
RPN IIAE R EE . T E. faecalis 7T LB A
PN AR 2R G0 1 S 2 1 AR 2 S Jo X 245 W) ) 2 o
YEM S IR AL GEIH 85 250 5 B IR e 58 &2 T
FRARAE N E. faecalis , PRI PR 680K A0 22 Fh
BRI M o ITARR 1R 20 B I R ROR
L2 7 I T 1w R O 7 AR B I ROCR: i
Uk OGBh 7 XA RO LA B AT AT B IR
BhBUA W B 07 IR 32 S X AR AE N E. faecalis 135 bR
ROR o HIEA — S R T 75 7 AT AE AN TR
F IR AR AR DR A TE K (N-
LRI 2R S ClyR 45, 45 I S A 35 5 =X

ORI B 1N A2 R N NS 10 5 S W0 Y S |
LI ORI A A G S5 = AH G Ik DR BSCHE 1) S 4% R
X LTy N MR AE N E. faecalis W TE B H2 4L T B
B o 25 b, HET LA b X 8 AU 7 5 AR S
BhIG YT T B sl B A T R 2 i S AR
BRI, R, E. faecalis W EURALE A FFiE—2 12
P, DR T 22 AL Y T EA B X A 9 R O
I SR Fi2 e i R AR B VAT Y LB 8
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