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[Abstract]  Objective Our research aimed to detect the efficacy of non-surgical periodontal treatment with Nd: YAG laser
and scaling and root planning (SRP) for chronic periodontitis. Methods We recruited chronic periodontitis patients who have
more than four teeth with clinical pocket depth of 4-8 mm. These teeth were distributed in four different zones within the oral
cavity. Moreover, the teeth were single root teeth and not adjacent to each other. The subordinated teeth were randomized
into four groups, as follows: no treatment (C group), simple SRP (SRP group), Nd: YAG laser after SRP treatment (SRP+L
group), and SRP after Nd: YAG laser treatment (L+SRP group). The four experimental observation points were as follows:

before treatment (baseline) and 1 week, 1 month, and 3 months after treatment. We measured clinical indicators and collected
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subgingival deposits in the four time points to analyze changes
of red complex in periodontitis. Results The clinical indi-
cators were better in all treatment groups than in the control
group. Comparison among treatment groups indicated that

the value of bleeding on probing, periodontal probing depth,
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and clinical attachment loss showed no difference. However, the value of plaque index in SRP+L and L+SRP presented a

significant reduction at 3 months after treatment. The percentages of Porphyromonas gingivalis, Tannerella forsythia, and

Treponema denticola in all treatment groups decreased after clinical treatment, and differences were observed among the

treatment groups at different time points. Conclusion Non-surgical periodontal treatment with SRP and Nd: YAG laser is

not more effective than SRP monotherapy. The sequence of laser treatment and SRP has no significant effect on the treatment.

However, SRP with Nd: YAG laser was beneficial for plaque control. Non-surgical periodontal treatment with Nd: YAG laser

may be used as an alternative to reduce and control the proliferation of microorganisms in persistent periodontitis, but it still

needs further verification.

[Key words] chronic periodontitis; scaling and root planning; Nd: YAG laser; subgingival plaque; red complex
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RHIIRTT I RS

1 #BFTE

1.1 B4

PEFE20134E3 H—20144210 H £E DU 1| K 24467
M B Be sz i 1 s e v F A R g, Hokh Bke
B, oM, 4EI20~58% , FH4ER (36.23+
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P [7] — {57 2832 A S5 A S U o 18 2 32 3 2 1
DT R I RS AR EA AN, PRUESS SR —BeE . I
IRFERREUEE . HPEFE%L (plaque index, PI) . BOP,
PPD. CAL. HaUi sk il 2 PL, Fill i PPDIF:
IHECAL, AW 27 20 E 6417 5., BOPTEHR
12J510~15 sitsk . PIUIC S PRIfES I Silness FlLoe!
FEV96AAERE I Y e, AFad ko, 1. 2, 3, Hr
ORI FRRTCIREE, 2FB3FNAWEE; P (%) = (f
BB B A 15 %50<100% ) 19, BOPid s K FH
PE (+) 8EFAME (-) o PPD. CALICEAINEUE ,
Hfihmm. MEBOP, PPD. CALIH# FREM
T JEGAET R T RIS B 1 BE RN A T
14 UEYHE AR R
1.4.1 FEAAYUCEE RDNAFRI JELRRT, fEAN AR
KSR i R T T BE s A2 LUS 34 X0
S FEORAEAR R S AR N B BEREAS . R AN

DNA$E PR G PEADNA, 22503 EEA
SEDNAZERE, -80 CIRAE, 4.

1.42 RAEWHEX S ( polymerase chain reaction,
PCR) W MERIEFTHEIADNA 2% Premix Taq
ROOTAMIX £ ( TaKaRa Biotech/A ], HA) iid
B, ZBCCH[1IRENTEFR S, KR DNA
FEAHEF TPCRY I S o HXPCRY 34 7 W14 2% Bt
BB HL YK, K30 min, SR RIT4A H shEE
G RGEMEEHLIK P Ifid 5%, 100 bp Marker
B E T 5 W) AT 7 B R/

1.43 S POEERPCREUN, RS 9O
FEEPCREI WP AN AN TN o F 5K S 165 TR ok 114
DNAZ A0y (B:406 L) , F54 4 Fh B SR
JGEHPCRY 1Y, 12 AR CHIE,
SR 5T S5 AN 5 Y CHE Fu g, TR A5 4l e
RS SV TR Y E AT L BN REAR B IREF TPCR
I  E3IRIL, SREE.

F 1 WA EEPCRIIMFT

Tab 1 Primer sequences of real-time fluorescence quantitative PCR

ST H 11751

YiRE S 1) 16S rRNA 1E[]: 5-CGCAGAAGGTGAAAGTCCTGTAT-3’
[ : 5°-TGTGACGGGCGGTGTGTA-3

AT AN T 16S rRNA 1E[]: 5-ATCCTGGCTCAGGATGAACG-3’
Sl : 5°-TACGCATACCCATCCGCAA-3’

SR 16S rRNA 1Efi]: 5-TACCCATCGTCGCCTTGGT-3’
Sl : 5°-CGGACTAAAACCGCATACACTTG-3’

ViR B IR E ik 16S rRNA iEf: 5-AGAGCAAGCTCTCCCTTACCGT-3’
Sl 5>-TAAGGGCGGCTTGAAATAATGA-3’

1.5 Gt

G iR A0 SPSS 17.0F1 78 b 3L
PPD. CALRHMH+hrEXEF /R, BOP, PLRA*
KeFons N 25T AEPPD 5 CALIE AR 1L,
KRR L BOP S PIF AR Ak s SR L N LT 46 365
FLL B L e 0, 55 22 50 BT AR RIS B i E A T e
YIS GET b o K S 7K HE R XU e=0.05

2.1 ImIRFEbRES

BOPKG 25 5 WL & 1. S B B W HE FL A BOPHY
AR, S Lopes S 2 4 A ILLR BT I BOPIC
100%. AN R SEERHHL, CA5%&h
ST 1D X34 HMBOPYA T RS, H
HHCHTE A R 268.57% (P<0.05) , 1, 31 A
B350 67.13%H168.57%, 51 #2504 1T
SR (P>0.05) ; SRP#L, SRP+L#. L+SRPATE

1R SHRLR, 1A SHRERFE, 30H 534 17
KA A MBOPEFHIA S4B X (P<0.05) . 4
B 3AMRyT e A . 1 H &34 B, BOP
HCHMH2ZERA G ¥ (P<0.05) , {H3)
RITAIRMZEF G 2EE L (P>0.05) o HILA]
WL, IBI7 IR 45 4L BOPZ B H B W i T i
HEFE FRIRE, $2/RSRP, SRP+L, L+SRPZ
(IRYT I IE S AT A OGS BOPREAR , (H3FHRYT Iy
R TR 25

PUGINSS LI 2 . A B, PILEFAE
21.4%LLT s 4L 51U . 14100 31 A M
PIRETRE (P<0.01) , $ERA ST HIEIGYT
BB F R TE A D DALY 4R AR
N 3 ARE, L+SRPA FRERIAE, S5HAR3LLIM
LRH G FE L (P<0.05) ;5 HUKCHSRP+LA,
ECHMSRPA A Gl #2225 (P<0.05) o x4
RHUR, BOGEA SRPIAYT B L4SRP AT BE B A A T
YRR R B A 3R
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Fig 1 Percentage distribution of BOP positive loci at baseline and

at 1 week, 1 and 3 months after treatment in each group

WEL EA m1A O34

(oF | SRP4 SRP+L4  L+SRPH
B2 BRI TIRUR L D H 3 PTG 2 R

Fig 2 Results of PI test at baseline and at 1 weeks, 1 months and 3

months after treatment in each group
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Tab 2 The PPD indexes of baseline and 1 weeks, 1 months and 3 months after treatment in each group

W35 H s ] SRP4] (n=122) SRP+LA (n=124) L+SRPZ (n=136) c4l (n=123)
WA Lk 491+1.10 4.80+0.93 5.04+1.18 5.07+0.99
14 4.06+1.31" 4.061.19" 4.32+1.20" 5.00+1.00
1A 3.47£1.13V 3.19+1.06" 3.51£1.18" 4.76+1.16
31H 3.26+1.27" 3.03+1.07" 3.26+1.26" 4.85+1.11
R 14 0.85+0.86%’ 0.75+0.81% 0.71+1.20> 0.07+0.56
1~ H 1.4440.9123) 1.61£1.2923 1.53+1.272)3) 0.31+0.78
3MH 1.64+0.97>4) 1.77+1.2724) 1.77+1.302)4) 0.22+0.73

.V A4 NPPDIE Sk, P<0.01; 2 [Al—MHa] S PPD2E(E S5 CAL AL, P<0.01; ¥ [H—HMN 1N S5 1URAFE2EMEL, P<0.01;

O [l —41N3 A 5 1R RE 22 EM L, P<0.01.

*® 3 BARBZKRKATREE. 11T AR RHCALIEIRILE

Tab 3 The CAL indexes of baseline and 1 weeks, 1 months and 3 months after treatment in each group

M H XN s ] SRPA (n=122) SRP+LA (n=124) L+SRP4 (n=136) C4l (n=123)

WA HELL 5.45£1.45 5.36+1.35 5.61+1.26 5.37+£0.99
1) 4.82+1.74" 5.01+1.57" 5.24+1.48" 5.30+0.99
1A 4.50+1.61" 4.41+1.64" 4.76+1.60" 5.06+1.16
31H 4.38+1.79" 4.53+1.55" 4.66+1.71" 5.15+1.11

N2 MH 1A 0.63+0.892)5) 0.35+0.822) 0.360.842) 0.07+0.56
1A 0.94+1.08) 0.94+1.56) ) 0.84+1.16> % 0.31+0.78
3 H 1.07+1.1524) 0.82+1.572) 4 0.94+1.14> 4 0.22+0.73

WV R NCALE SELR AL, P<0.01; 2 [Rl—Bf A S CALFARAF 5CULELELE, P<0.05; 3 R—4M 1A S51URMCAL M L,
P<0.05; + [fd—4 M3 51ECALFEIRIGAI LA, P<0.05; 5 1K, SRPZCALFEHS SL+SRPZHMSRP+LA 4L, P<0.05,

ZHN A SRPZ. SRP+LZ]. L+SRP#If¥PPD
KCALYELEUHE . 1A 3N ABE/NFIZ (P<
0.01) , TMICHSIELRFAH LG B2 ZE (P>0.05)
PRSRPA . SRP+LAH . L+SRPA AT ikl A
B 2F R R T A AR R R B A e K
HNLEPPD ., CALMFHZMER/R: 1T HI3AS
A, B30T L 262810 5 1R R L A 41t
2R (P<0.01) 5 H3DNA S4B E, 2
IR M G248 L (P>0.05) o AR E

N TEVE L N3RS, S5CHAME, 314
JSTHMPPD . CAL VB EEZMA LI FE X
(P<0.01) ;5 [Al—HF[0] g N AIRY7 412 [AIPPD 25 M
F e s, R3S A IPPDAY 2 (E AR L fESRP+L
20 (1.77 mm ) FIL+SRP4 ( 1.77 mm ) H14%iSRP
4 (1.64 mm) BIR, H3HNHKER TG $E
X (P>0.05) ; 1JEK, CALMZE{EHEL1ESRPH
(0.63 mm ) AL+SRP4 (0.36 mm ) FISRP+LZ]
(0.35 mm) K (P=0.045) , {H1HFI34D 03
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MRITAHRZER TG E L (P>0.05) . %4
RN, SR B AR SGE o R4S TR )y i JE
WS, VN RIBAT EEF JR b  te 2 i eleg t e
B 25 5%

2.2 fHAEYIFR bR 2 R

22.1 YFADNAREMERAE 405 16S rDNAE 5]
Y PCRY =W vk WLIEI 3, 934 =4 K/
434 bp., 1UKIE &N ISR ZEKAE A B A A

R ULBHME AT o 20K S I FH 4685 55 0 2 R bk
ML ATCC332774E R BT HRAL, AT UL B 4571

3. AUKIE R RFEA 2538 FH S 198 15, 7T k434 bp
(RIBA 2T, ULBIAIFSE R A R BER S )72 FIDNA
PRI VR REA ORISR IAREAS , 4718 S i)

M 1 2 3 4

600 bp—

400 bp— —434 bp

100 bp—

M: DNA Marker; 1: FHPEXSHEZL; 2. BHYEXTIRZE; 3. 4. iy
Bl 3 #0168 rDNAE ISR PCRY Py ik
Fig 3 PCR amplified product electrophoresis map of bacterial

16S rDNA universal primers

222 FEACREEN S PPDRIHTEE R d)n, HH
TR BT A2 2F JRIAS R A S E R R AR R PR BN
RIGALE, XA T B BERE AR IR 2 R4S (1) PPDiE
1081, C4H (5.69+0.75) mm., SRPA (5.69+
1.32) mm. SRP+L#4 (5.62+1.20 ) mm M L+SRP4
(5.92+1.12) mm, 441PPD{H 4|25 % G H2¢ 5
X (P>0.05) .

223 SERFDOLERPCREEHR:  HHER16S rRNA |
FHRNNOREA T | AR AN L YR A Y
SERT G E EPCRY S L Bk, PCR™ Y155
AR, UL H PR G PGB, 25T,
ARG A LSHI R, T R 16 R T
WREAEAS, it240MFEA, YN AREEA, B
FEAIEEAI16S rRNA . FhRIMHK LI | fRFETH
YATE . ISR B IR R AR S | WA TG, PP AR 44 Ct
b, WIFEA P ANE 16S rRNARIHE DUEORbREIL %
A A b 28 TR S0 LR B8 DUEL, Rl s ACHH
PEFT R, TR A REAS T I RN L B | AR B

Wi ghpe . IR R R T A R S T Y
o3 EeU 4 DT S BT PR 2 B A2 A
AHTERL . VAL I B3 RN A B
A IR RN TR . AR SR AN | 1A R R e
RGN E 3t o A L Bl 4~6,, WNEI4FR, C4l
R bR R TR 43 LU I RGBS R AT LA H 3
LR EAR (P<0.05) , 3IMABS5ILNZERT
BeitAm L (P>0.05) , $E/RLBXIBE F JHIG YT
AT TE R N AR T AR T TR BRE A R ok
HIREA R E . AN SRP4L. SRP+L
ZH . L+SRPZLM I RNk S I A o L AR AR PR 1
Ji 1A 3 H B B AERRL (P<0.01) ;
ZHIE]Hb#: SRPZH . SRP+LZH . L+SRPAHECH T
FEEE (P<0.01) , $&/R3LMIGIT ikl B34
PO R BB R S RN R R Y ZH . 3 INIRYT A
INPEFT RS (E14) & 18, SRP+LALF Hnp bk
OB 1 4 FU A B L+ SRPA FISRPAH B HH i ( P<
0.01) ; 1"™MHBF, SRPA#:SRP+LAFIL+SRP4
B & (P<0.01) 3 3N HBF, L+SRPZHSRPL FI
SRP+LZH FIEHI R (P<0.01) ; &5 B4R, 3FA
IT AR R AR R IR DB A A iR Pl B 77 4
A7 A B E S R AA R 22 5
sr ME4 miA  m1A 037

A"/ %
IN o

o
T

c4l SRP4
P 4 LR B BEAE AN [RDULI s [F S S bl B 7 1 7 3 L

Fig 4 The percentage of each subgingival plaque in different obser-

SRP-+LZ L+SRP4

vation time of Porphyromonas gingivalis

WESFs, CHMMEIENIRIIE [ 3 b3
Ja VRS L TE B 22 5 (P>0.05) , 1B
LI AR (P<0.05) , 34N H B R B B T
(P<0.01) , $R/RASEA A FNAYT ATAEL S H L
SEARIATT LS RN P BE P AR P AN A At
AR, BEA BTG, RIGTT AR FERT N A E 4y
FLIU 25 B S 3 . 2H P Hedss: SRPAL. SRP+LAT .
L+SRPA R FENHH N R AETRIT a8 . 141 L 3
AT B A I T REAR (P<0.05) 5 dAl] b
SRP#H . SRP+L#H . L+SRPHIYHICLH FIE T ( P<
0.05) , FE/R3FMATT T IES AT A ROUGEER T R
RSN A 4L A% ; 3 H BF, SRP. SRP+LAIY
FEFE W AN B 4 HLASL+SRPAL R I i ( P<
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0.05) , ¥E/RSRPZHFISRP+LZH AJ LA -4 'k $5 ole 3%
HR T TR BT P AR SR N B A R

Lor
Wiz @yd m14 0 O34

C4H SRP# SRP+L#  L+SRP#H
5 AT FERELEA UL ) 4R P T H AN R Y 1 20 b

Fig 5 The percentage of each subgingival plaque in different obser-

B/ %
(==} o o
~ o %

o
0o
T

vation time of Tannerella forsythia

mE6fT /R, N IHESRPA . SRP+LA . L+
SRPA IR % I e R A 7 LA iR P IR LU L 14>
A3 AL B EREL (P<0.01) , HIEKC
P FFERAE, $ER3FATT A A O R  T
BE P I A T A FU RO LR 4LIAl Heds, 1
AF SRP+LZ V5 35 B R EIA A 43 LLESSRP . L+SRP4]
TREB . (P<0.05) , TML+SRPZH#SRPA T [
i (P<0.05) ; IJBF, SRP., L+SRPZI#SRP+L
H RIS (P<0.05) ; 3 HWISRP+L. SRPZH#EL
L+SRPA FIEHH . ( P<0.05) ; Z45542R, 3FME
ST T TR R T BRE P 1A 35 8 MR A 1 40 A A

VEFA 5 TRIAFAE R ] 22 5
207
Wz @Y 1 O34
15k
R
210 F
&
pa
5 =
1 1 1
c4l SRP4l  SRP+LAL  L+SRP4L

Pl 6 A ZHR T BT BEAEAS [ UL S ) 145 415 2 WBUHE A 1 1 4 L
Fig 6 The percentage of each subgingival plaque in different obser-

vation time of Treponema denticola

3 g

H AT G TR 9697 O 5T 25 RAF AR 34
ZHW o AWFIER BN T B S, K4
RIS BR 4 A%t B . SRP, SRP+L. L+SRPit44
H, BTG SRPINITARL, LASHOERISRPIIA
7 %5F A I R s i e S R T TRTBREAL 68,52 514
ZH AR

PUE KNSR, 32 A G O TAE iR

DL, BARATE—E FEEE b ST JE iRy T
RO, AHFEAAFAELEXT A SRS, AR 58 il T
FRE ARG 11 I 4 SR N S A5 3 () AN D o]
M AT 2, W T XS SR 52, AT
15 OB A SRPIR YT YT 2 AT BB A L4l SRPHE A F
THFF B RIS S R . Agerh, £G4
(JBOP. PPD. CALMHAELF . 11 3 H B
&MWL, HAS R (P<0.05) , 5C41tH
o, BIFATESANE S PPD . CALKF-H 2414
BOP-5LZR (AR (L35 5 B (8., IEBASRPAISRPEL 5
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