b

RAREEemFhia 20238 A H31%E HSH
+ 586 ¢ Journal of Prevention and Treatment for Stomatological Diseases, Aug 2023, Vol.31 No.8 hitp://www.kqjbfz.com

[ DOI]10.12016/j.issn.2096-1456.2023.08.008 o 57

FSEHEET BAEFAR BTN A RERE

WEAAREARE, HAR, FWER-FTER
1 # i EAKFES — wf/é,EF,D(rﬁ/%u}aL[:rsu)%)%lJéﬂ%ﬁ,%ﬁﬁ%éﬁ%maféﬁ By & KRG (830054); 2. #rad 4
—é—ﬁ(@féggﬂig ET'?L);}T %ﬁ‘ﬁa‘éﬁj‘ll\ %%7}'\%(830054)

(] B4R JH R b T B W 5 R A2 Pk R VRO , 25 BR B8 BEZE 41 2 A Ak T AR IGIT B G AR HE
SRR T BME BE K, JUHAE — 2853 % A g S0, 2o JBE A AT 18 e Al £ BRE 2 1 o ) 12 2k S BOR U5 AR vl
U BFFE R U2 A HOE PR LB (630 ~ 1064 nm ) 4230 I 21 32 F0 78 €4 3R (9 WSO U4 (L, 76 IV 1 R 5
RE R A B FETERE , 75 H QU R A T IZ AT B o 785 AR T ARG 7 I 2 AR BOA SO s Desh
71 AR RE B HWOCST 5 3 AR, AT — W T S . BARE RO TR VIR T KBRS
A1, (B2 HCIE e S RRAONE G A EBONE AR RS VR AT A 25 R R ) 2 Sl 4% b 1 | oA Tl B ) T
B KR MRS . 2RO IR YT ROR I T 5 38 BOTR T 0, N T A R S ) RS e T g A
FUEAL RN . RARILETTES T KV EXHBEAT T IZ 05T, T A LU0 S, T3] I 50 o B 22 00 o i
RAEA B BERL X B3 A LSRG e o JA 58 b A

[R@EiA] Wot; FRWEoL; BHEFHER; FRIETFARGBT: WRTENG HKEOUTE;
JeEh i T RRERYTEE s JLEGH

[(FES2S] R78 [XEIFEB] A [XEHS] 2096-1456(2023)08-0586-06 MRS
(SIAZFFREX] WEPR-RE, DR, HangR - FESR . LS ABOLTE S A AE T ARG 1R HF5E
JE[T]. FBEG BTG, 2023, 31(8): 586-591. doi:10.12016/j.issn.2096-1456.2023.08.008.

Clinical application progress on the diode laser in nonsurgical periodontal treatment DILINAER Aierken',
MA Le', GULINUER Awuti"* 1. Department of periodontal and Mucosal, the First Affiliated Hospital of Xinjiang
Medical University(the Affiliated Stomatology Hospital of Xinjiang Medical University), Urumqi 830054, China; 2. Sto-

matology Disease Institute of Xinjiang Uyghur Autonomous Region, Urumqi 830054, China

Corresponding author: GULINUER Awuti, Email: guawuti@sina.com, Tel: 86-13609926769

[Abstract] Chronic periodontitis is a chronic inflammatory disease caused by plaque microorganisms, and removal of
plaque and calculus is the gold standard for nonsurgical periodontal treatment. However, complete debridement is diffi-
cult, especially in some complex anatomical sites. Excessive scaling may result in the loss of healthy cementum and
lead to dental hypersensitivity. Studies have shown that a diode laser can exhibit the best performance in an environ-
ment with blood because its wavelengths (630-1 064 nm) are close to the absorption peaks of heme and melanin and
they have broad application prospects in the oral field. In nonsurgical periodontal treatment, diode lasers have three
treatment modes: soft diode laser, antimicrobial photodynamic therapy and low-level laser therapy, which can be used
alone or in combination. Although diode lasers cannot replace mechanical treatment to remove calculus, they can re-
move infected periodontal pocket epithelium, change the microcirculation to promote wound healing, reduce bleeding
and relieve pain through photothermal effects and biological stimulation. The effect of diode laser treatment depends on
the treatment dose. It is necessary to precisely control the output intensity and control the irradiation time to avoid ther-
mal damage to the tissue. In the future, extensive research at the molecular level is needed to reveal the tissue response.

At the same time, more high-quality, large-sample randomized controlled trials are needed to standardize the use of la-

(Y75 HE) 2022-07-02; [f&E BHA] 2022-09-11

[E£T B ] primde B /R (6 X HAABESL ST H (2011211A071) s HimdE B /R A X DAL SRS s AR e 0 H (SYTG-202115)
[EZE A ] e /R - LR, B+ HF5E 2 , Email : 2539740359@qq.com

[BIEESE) NS5 K - BUEAL , TAEEEIR, 751, Email : guawuti@sina.com , Tel : 86-13609926769



b

AB&MmpbiE 2023488 H31% H3MH
Journal of Prevention and Treatment for Stomatological Diseases, Aug. 2023, Vol.31 No.8 http://www.kqjbfz.com - 587 -

sers for different stages and grades of periodontitis.
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TE—7E 1R BRYE , AN RESE AT bR 2F R E0m T,
FET 2R B2 BEFT 1 (Associated with actinobacillus ,A.a) .
S WA bR B ( Porphyromonas gingivalis , P.g ) 5% ,
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(630 ~ 1 064 nm) . CO. # % (10 600 nm) \Nd:YAG
B (1 064 nm) Er:YAG #0OE(2 940 nm) %5 ', 2
SR (diode laser, DL) H FARFR /N A8 T #5747 |
Tk FH LA (o B, 2 B A bz N Y —
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e AR T ARG b kR ERBOL R EA L
T3 R R T AR S BOEOG ST EE (diode soft laser,
DSL) . )% 3l 71 ¥¥ % (photodynamic therapy, PDT) }&
K B8 8 OB IT 15 (low level laser therapy, LLLT) ,
GNP S/ 4 N ) B B T QUIS -
Bt BAps i, Bl s s S A, B
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2.1 BRBIT

DSL 5= 2 FIBOE R OEIARON , H 3 Z S
FEl >4 800 ~ 980 nm , i ] T-AE 35 Y £ H 42 S 300 ~
500 wm. 7E SRP i b F DSL AR 2, o] 34 B 4% 9 1Y
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SR NS N W D O K R N e o4
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A I TR B K B, OGZ P.g 1 43 LE A 80% T B
2 20% , 11 Xt BRZL N 73.5% F B & 60% , ¢ B DSL
TR X Pg 5 RUFAIR AR o [RIHEOCAAR
X B8 20 78 24 R 48 %L (gingival index, GI) K12 TR &
(probing depth, PD) | IIfi IR [l % 32 2% (clinical attach-
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index, GBI) /5 i A4 B W 1k 3% . Samulak 2105650
FE P 8 5 5B 43 ) E 4T SRP BT SPR+DSLIAYT
2 I 5 7 R 2L ) %) H 148 %X (bleeding on probing,
BOP) . CAL M1 PD 82 M 5 W]tk 22 57, {H2& 34~ H
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DAREARR £ 5 T IME 2 A [ s 428 1 2 o) AR e AR o
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T R AR T B A R A KA TR LR E,
11 A E @A, BEAR PD, 34 B 2 7K 7. Ohsugi
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RIE RN, SR Gur 580 % T 28 J8] 42 /3
SRP Ji5 i B £ Fi DSL (940 nm, 0.80 W, 0.8 J/s) , 7£
S — B = H H ELISA Y& DU SGA P 9 A= Wb
EWIKSE, RILEAANZ 17 (interleukin-17,1L-17) , [
A% 10 (interleukin-10, TL-10) . i &g 2R 3E K 74 55
?EJ T- 15 5 A (tumor necrosis factor-related weak in-
ducer of apoptosis , TWEAK ) J fifi 7 25 5 X} BE2H AH Fb
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JEEE A B H SRR AT AR B
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B K TR TH AR B[R], 3hE B 6 2H 2L I A5
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aPDT A %2 4 AREE A5 | S 40 B T 245 1) 10 4
PR A EOC R BT A R Ok B 22 0 HITE F A 48
A BNIR YT o DLIZIR PR P aPDT 84 5 HIAYOL
5, PRI JHG I8 K 91 L e v 280 ' BGR) DATT HH 2K 2
JEBURE . aPDT EZ4 34345 6  JE# L
RIS . HAEHLHRTEA AR &0 O
FNHRE E WA B OGS 5 S A4 &
MARRE = LA AR S e A, SRR
77 ELA A M BE M ) 2 2 4 (Reactive oxygen
species , ROS ) FIHC A T 14 40400 I3, 5 | 6 8 440 A 1 07
TEIRAE . ROS AT B A~ 22 1] (£90.3 pus)
FA R 2R (£ 0.05 wm) , A PR F YL X, B
FUEEHGR I X8, L, aPDT A5 1 3 HAth 41
ZURRE LR 1 B N R s A SR
AU A 18 ROS 5281, AR MEIX 43 aPDT 2o 2 v & A=
18 2 BB — R AL ], 452 45 AL A B ke T 4020 T T PS ik
JE L T aPDT MOGHEOR) =2 gy BER 2R i
A AT Y 2 ZAOGHOR |, 32202 B R #E (Tolu-
idine bule, TBO) FIilV. H 5t % (Methylene blue, MB) ,
T 600 ~ 680 nm P K AT FF B

aPDT 1] LAz i 48 4iE R - 19 7K °F- , Kharkar 2§
X o JE R BB 7 SRP I B Z0 A AR S5 14> H 4l
B aPDT 697 (810 nm, TBO) , Bifi 17 3 4 A W5 3] it
T IL-6  1L-8 W35 PRI IL-10 W35 T o K
SMIFFEAL A B aPDT W] AR 1L-6, IL-8 B2 CXC itk
PR BC A 10 7K, B v 80 1l 21 24 4 i A4 1<
FARVPFHERA AL AL Jiang 557 % 5L 5Pk
FJA R K BAT SRP 4 B aPDT 3597 (630 nm, MB) ,
MB 5k 5 BRI R U O 6 AN A (RS AR 24
100 J/cmz 1 min), ZH SRP+aPDTéﬂjt A 21

W 24 it 32 10 A /> B W 4 O T %% 5 T SRP

éﬁ ﬂt% SRP+aPDT 2H K Bl & 50, IL-18 Flfi
R R FE A T o (tumor necrosis factor-a, TNF-a ) 7K 3
BAR ARy aPDT ANACA] DA 5o Bt v 4 FH > 22 il 28
Jil 98,30 T LA 5 Sl BE B 1 B A M T
5 BRI WA RE R T 4 W D ) o R A%
HEE,

aPDT 4l B I 1 2 o] 98 i 1 )™ o 52 2 1) AR 7
HA B &M E . Noro % ™% 12 i HIV &
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FF 18 2 Ji 9% FB 45 SRP J5 17 aPDT (660 nm , MB )
6 ™~ HJ& , SRP+aPDT 41 7F PD il CAL 2035 3 %) HE 2
B . T aPDT 1 RAFHURE T, AR5 AN T 8ol
FHSTAEZR AT LA/ TR ILAE , PRI 265 0 PO SR
R R o SR 2534 B2 XA =Y
2 BUBE PRI 1 S 9 fR 1T SRP J& L Sl B H aPDT
(660 nm, MB) , £ 4 7R W 2 #E 34~ H B V5 1 2 T
Ilfi PR 4545 1 RANKL/OPG /K P 25 2,

P.g B A TG P R 2 I R 48U R 1Y
FEA T A RS R A 3 T R
W% IR P.g (%) 2 1K B , {8 P.g . 20870 . Gandhi
A AT A — TR RE AL B I R, X e R
Ji 98 & 7F SRP J& aPDT M LLLT BEA- i FH , 76 ek 3%
K I RAE AR AN P.g \A.a 71505 18 BH 208 T B fifi
FHSRP, i H 5 S 88 4 FH AT ASE NP iR o i
TR RN AT 5 A AR I AR B A R R SRR A T AR
DIy gz — . Cadore &5 %F M A T J K B &
SRP J5 17 aPDT, 7 J& I R 48 br 5 2 o405 19 [m] B 4
EARCRC-RES NN 7 W I S SRR N A SR
UL IER T BT 4R EH A . A meta 23 BT 4 5
SRP J& , Z WK i aPDT b R AH FH— R E A %40, o
JEIRIT A S — BRSO B A

aPDT IR YT 45 3 F AR o8 B 10 52 o i R[]
AT B K AT SRR 7 21 20 PN R 1 B
) S AR AR 25 5, I R ORI 75 38 1 KA AR il
T Bl U R A AL R S BRI ROGR R B . Kok
(T 52 340 107 5 AE B & 0T — OB BRI, B 28 3B R
== [RBIPE A B8 1 B, A R 4 i G o AE 2R )
5 (R B HCRE 7, DT ORE 7 28 JE1 4% N 19 A 48T
R VR HRBE
2.3 fREEZH AT E

LLLT J&— Al w2 76 09 30 Bt ir
BB TT I o 3 R D)3 FIAE 1~ 500 mW,
RER B 1 ~5 Wiem?, #I X IR EAR ML 1 °C, i
1) TAEER S, HAA 1 em (5 BB, LA R AL
WAL, B AE A 4S5 FRGIE F ) 1 mm,
LLLT Iy P i A b0 O & B S RAEH,
FEIRYT I FE B B BB O 1T IR A i TR
HAR LLLT (9 FZEHLH 3 AR 56 42 iR 28 H e AT
WFT R, LLLT 5 B AR & 2B e fb2i ) ni 7, 2k
AR S A WO T 1) & @ H, 2156600 ~ 630 nm)
F BRI A R ARV (A2 C R
ATt ) W W, B S — ATk AR O TR I X
SER T E R A, L, Ca’  ROS AT ATP A=

FEOKSERE TN . Sy — 7 i, N G 2140 ok (630 ~
1 064 nm) A JE GRS T3 18 , IR 34 0 Ca* 1y K
-, Ca’* 5 ROS Fl cAMP A H.AE A, {f mRNA 3% /1
K DNA & AU A B g, 51 S HUA T g
AL, HAR LLLT WAR 3 ROS 197 A B A B9
AR LLLT 5| 2 1 240 M A= 90 24 A7 R o028 oS PR AT
ROS ™4

TESF JE 48397, LLLT 38 255 3 /0 12 46 48 i 1A
T 7= A AR O S R AT o Jin S50V RS MIE
R, X T B8 Z # (lipopolysaccharides , LPS ) 41 5
N ] R £ 2 200 B 1 R M40 495, LLLT 40 440 e A
T N A0 P9 37 B Ca™ e B AR, TNF-o  IL-8 .
IL-1B J IL-6 1Y & & B AIG , BB W 35 e LpS 51
FR) N A ] TS 1l 2T A 240 L ) 4R P 453 40, T B ol B oA
4 Jlem® B RO B W A o X6 TR DRI A R R B
7 SRP J& 5 B8 LLLT, 34 H J5 IL-18 K2 698 Wi
& (gingival crevicular fluid volum , GCFv) 7K - %5
Xof HECZH Y dd AT b 8 e e DX AR E 2 5[] s
FE 1.3 A6 H ROt d] PD 5% B4 A L AT 2
5, CALTEIRIT G 6 I H S A A 2570
Qadri 25 %F v B8 2 J5 48 B8 2 (8 635 nm 1 820 nm
WG I ERE 90 s Rl 25 s, B 1wk, 26 vk, 4
W 7R LLLT 41 PD Fil GI ' B /K -0 T % HE 41, wF
5% N X — 25 BT BE PR T LLLT 3 /0 T A 471 B
= EZ(prostaglandin E2,PGE, ) sl 38 40 o ;= A= =
PR BiR 7 (adenosine-triphosphate , ATP ) M T #1720
ZURMKE o SR A BI85  vh | B 2 R AR R
8 BB LLLT J5 9% 3% & 303065 I K 2 5006 %
PN R

LLLT EA G e 877 AL oE 2 J8 A O @ A i 1R
F o Zhang % ™5 % B LLLT n] 3l i #41k K 715 5
% (CCl4/CCR5/c-jun Fl c-Fos/CCL2) W /b it J5. 75 5
PR R KR 418 L A TRl i 2 (C-C mo-
tif chemokine ligand 2, CCL2) B9 3% i , 3 i ¥4 Jin 9E
SR O AP R R D T A W PR A, LLLT
XF S F B G e P B A i 1 e s A
FH o LLLT if 1 ) B4 G T de 40 i, 7= A o8 A 1Y e
JEEF A4 SE B F1 A, 3 ] LARG in R G DX 8 ) B
P A a2V 52 W] LLLT A fE
P 100 1) 3 A R AR R [R] 5 v A 200 A A
KA, LLLT s EAT Bl 20 08 JiE 28 248 5 4 300
HIERNE A NS as R RE L
AT LLLT, 5 % BEZH A1 e RANKL f8 22 15 FI sk B 40
L ) 2 L R s o T R A R e, 5
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Ah—Tilfs R IR 562 B, X 12 M 28 J] 4% HR K 7E SRP
J&i o LLLT , 55 %6 B2 A EU I TS Bs TG B 8 22 931)
1B 22 Yk MU S RANKL/OPG BB 5, 106 B 8 45 7
it RS LLLT X B 4 806 FPE L (BT I R 25K
TR

I AM , LLLT 3% 4% Arndlt-Schulz i 2%, B 55 4l 1%
B AR S Sl ORI A S S, X R T A
EIRIT R B, T GE RAE RO S 412
) R4 S B4y FEAE , LLLT B IRYT 5032 313697 5
RO K AE T ~ 5 Jlem® AV N W] 30675 B fE 2

3 N2

25 LRIk, DL Y 3 Fhif i i 45 B A, ) B
— AT, AT 456, AT RUAEYR Y7 AT A T 1
B AU 1BI7 AT DU BRI i 2F R A8 Rz,
07 Je A S A W Ok A R P TS . DL
A B S YR AR e ) A R BT
Jil 20 2 ) 2 ML A, i 52 R 2 A 4 S
PEAT SRR B o Y ARIE T Z AT /K-F B
X HAEAT ) IZ ST, T L EUR SO, R
B2 SO KRR A 1 R AL X R, Dl %o 4 21
AR5, PR AL O 58 (AR 2Tz
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