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The influence of different treatments on the root surface of teeth with severe periodontitis
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[Abstract] Objective: This study aimed to evaluate the treatment of four different methods on root surfaces of teeth affected by
severe periodontal disease , adhesion and proliferation of Porphyromonas gingivalis (P. gingivalis)and human periodontal ligament cells
(hPDLCs) on root surfaces. Methods: Severe periodontal affected teeth (n=100) were extracted and treated with scaling and root
planning (SRP) , and root slices were prepared. These slices were randomly divided into four groups: SRP group, Periocline group,
EDTA group and Nd: YAG group. Scanning electron microscopy (SEM)and atom force microscope (AFM ) were used to determine the
morphology and the roughness of the root slices. The proliferation of P. gingivalis and hPDLCs was evaluated by cell count kit-8 (CCK-
8). Results: The obvious smear layer was observed in SRP group, whereas it was almost removed in other three groups. The roughness
of the root surface of Periocline group was the lowest while the Nd: YAG group was the highest. After 4 hours and 1 day, the amount of
P. gingivalis adhered to the root surfaces of Periocline group and Nd: YAG group was significantly less than that to other groups. The
attachment of hPDLCs to the root surfaces showed a time dependent manner, and the number of attached cells was higher in Periocline
group and Nd: YAG group. Conclusion: SRP combined with Periocline or Nd: YAG laser is more conducive to the attachment and
proliferation of hPDLCs, and decrease the adhesion of P. gingivalis at the early stage.
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S AR HOCVE N — R AT B, B 1A
1 R PR SBA T  GR AS SBUUR R A S A A
DL, Bk i 2 1 2 F B AR s bk . B AT A
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B2 MRS I 3 1) &5 (cell count kit-8, [ 7 Dojindo 2
A1) s WGZ-2XJ A e sk BEAS LW i 23 7] ) 5 A LAR
I VCICEE T (Spectrama*190, MD /A &), 3£ [H ) 5 FH
1 i Tk B (Scanning Electron Microscope, SEM, S-
3400N, Hitachi 22 &), H AS) 5 57 77 I i4% ( Atomic
Force Microscope , AFM, Multimode8 , 7 & 573/ Al , 3
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1.2 Fik
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W gk 2017 4F 8—10 A TR AT R = [ s 1
I 1 g 2 o AT B 2 ) A 3 A 5k ) i s 2
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2 min A FR 7 B TR0 00 I A 28 14 AR TRT2E AT SRP, 225K
SRP J [RAR ThT TG A% B3 S 20 23 K A, AR T - 38 6
(PIIRLES) o 525 XN FH & WIS 4 HFE KR 2R
il 25 4 mmx4 mmx1 mm KN A H AR R, L
T 4545 1N Ao 85 200 M BEAIL AT 4 4,
B 50 o o SRP AU A AL P (FLalifilia )
Skt BE YR TN PR ZE K IR T L ERCE (B 58 15 A 20 mg
IR W R DU R ) W A AR R R T S R E S min;
EDTA 20 H] 15% EDTA Bt (15% £ - VU £ 12 5k
Ji2 ) AL BEARTAT 5 min, AL 535 A/ MRER R AR T
30 s B4 1 YRR ER ; Nd: YAG ZH AR 1 FH 2 W .20 Hz,
100 mJ BE& A Nd: YAG BOGAEHAR T 45 s, JGEF 5
T A i 1 820k 30°, LITEH 19 7 U8 s BRSBTS AR B
eI, KR 2/8 84, [ FHRDGEF Sk B2 600 pm.,
R3S R A PBS MR 3 UK, BFIK 5 min, —20 °C
TRfE. DL AL R R — 3R e
1.2.3  ARE T & Feikd

FEAANIZE R, TR FHLE 1 MFEAS, SEM L
EMRIEA . MG BEPLIE 1 MEEA, AR A
BEMLLERE 2 4> 5, (0 AFM WLEEH = i R e 5,
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124 @AW AR 2

P35 MR ¥ P. gingivalis VR T TR
ATCC33277 (H FE 5t R R 1 B i 9L
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AT RIS s aife ABAR, 15 B S 1Y B
FA% , 16s tDNA JE PRI 7 4 5 S 4l 25, Pk
— PR PR T BHIWR AR 52 5, 37 “CIR A
g% 18 h (A B He X BUE R WD) R i . H
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FHHIE R 1.0x10° CFU/mLIY P. gingivalis %
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(R R R R . AR R ) BT 24 FLARIS
(B2 F) 3424500 In A& R, BEfL
100 L, BN BHIVEARRE 57255 900 wLo 20 i 35
FEME T 37 CIREF T FR4h 1d.2d.3d)5, 5
FIGFRHE, PBS PRI 3 W, /N /N0 e AR ik
A5 — 3T i 24 FLARH S BEFL A 500 pl.
10%[1) CCK-8 %5 1 (BHI W R 15 F= 5L A6 B8 ) | IR SAUA8
IR E 1 )5, LI 100 WL A A 96 FLAkR , T
E 570 nm PEAAL OGRS, A 3R,
1.2.5 hPDLCs 4k Fo 3 78 52 35

hPDLCs 5555 : YEHL 16~20 % X TF VA7 B 111
PRI 10 e 5 R D TG L 28 S R () TS 2F , ¥
1 RV o IO i S AR AR 173 1 2 R A 4
HAPTH AT IR ACEE F7 B 3 A4, R 20 sl
VS 80% J B 8 I B IS AL A& A0 . OO iR K
565 448 hPDLCs , DMEM #8315 41 it 2 1% Sy 6
10“4N/mL.

hPDLCs 122 Fh [} 25 F11 CCK -8 725 46 0 AR T 266 Bk A
hPDLC %§ i AR F AL B [E] [ o B iR hPDLCs B,
AL 1 mL A TS 5B AR Fr 9 24 FLAR 1, 37 C
5% COLMF R il AT %, 2L 97 6 h 1 d.3d.5d
J& , IR FERIT H PBS YRR 33k , FH/IMEE T/ e
AR R 7 — e 24 fLARP AR LR A
500 plL 10%f#) CCK-8 % ¥ (MEM Alpha basic #iF¢ ),
LR AR 2 h )5, BEALIE 100 LA A
96 FLAR , M7 490 nm AL MO EEAE , B4 31K,

13 %itss ik

K SPSS 22.0 AU HEA TR 0BT . AR
T3 2553 M1 B Scheffee #6514 7 4H 0] 22 8 L 4K, Bl Xt e
HE 56 B A A% S 30 2 AN () 55 37 B () st R O A1 AR
fbo P<0.05h2ERASIHE XL,

2 # R

2.1 R AL FELE T AR 69 T A Feokokd B

SEM WLELUn & 1 fr s, SRP 4 AR 1 A5 B & 1575
JZ, T WLREJE 5 UR TN B4 EDTA 418 6 i 7%, /b
HEE , JLF-TCHE)2 5 Nd : YAG 1R 1 mf D B d 24
SUFNIES Rl (G AL R 38, TERE 5 )2 .

YRR A R AFM = 4k S7 R PR DL ] 2, R R
Ra(nm) WL3% 1. JRINBLZH F 6, Nd: YAG fepLfE
(F1),
2.2 CCK-8 ik AR @& 45 | 3% 78 44 5 #R v ok 2 fie,
EEi&a

5 S I 2H A B 35 5 JUL RS D 280 B 1% A8 T R
#2, PHEREFZMTEAR,JFE 4 h AL IR
BALZH TN : YAG ZH AR 170 286 B 104 248 i i e 2L, P2 [1]
Tgeitar2e 7 B H RS S A A A Geit2r 25 55
(P<0.05); 5557 2 d BRI BLZH AT N : YAG 2H 43 51)
H5SRPH A G I2-2: 573 (P<0.05) ;15 97 3 d 4541
MR WG 7 22 5 o KRBT ¢ K595 7041 4% Bt (1]
WA P. gingivalis B ) 3GFE SO, KB R 1d 5
4 h A E , SRP ZH 1 EDTA 4H (40 B B 5 A B3t 2
F(P<0.05); 5 2d 5 1 dMLL Hi3E3d 52 dH

E1 AREALEARERLRESEM(x1000)
Figure 1 SEM images of root surfaces morphology in four groups(x1 000)

A:SRP4L;B: JRWN AL ;C: EDTAZ];D:Nd: YAG4H .
2 AEAEERFEAEERNAFM

Figure 2 AFM images of the root surfaces roughness in four groups
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Table 1 The root surfaces roughness in four groups

JrH Ra(nm)
SRP#H 65.55 + 2.61
RIE & 24.65 +3.32°
EDTA 41 4475 +1.77
Nd:YAG 94.15 £ 9.97"

F=58.67,P=0.001, ‘5 SRP4ILEE,"P <0.05; SIRMTH A K,
"P<0.05; 5 EDTA 4 b4 ,P < 0.05,

b, JREN E2H  EDTA 4 I Nd : YAG ZH 40 3651 A 5
25 (P <0.05),
23 CCK-8 i R ) Ak #7 40 32 2 hPDLCs 35 74 49
EAC

hPDLCs 7E 4 Ff 7 i A BEAAR B EREFR 6 h 1 d.,
3.d.5 dJ , £ AL A B B 37 Ao (R34 Jon o 2%
B, MR R I 225007 BN, hPDLCs 78 4 FAS R Ty
PALFRRMR AR SR 6 ho 1 d.5 dJF, IR 4 (EDTA
20 Nd: YAG 4155 5 SRPH A Gi it #2257 (P<
0.05) ; K557 3 d B BR IR N JL 41 A EDTA 41 2 [H] e 48
IeEs A A A G242 57 (P <0.05), K

FHBC T ¢ K6 56 43 A S [) Ak B 2H hPDLC s 7] 38 5 %%
BLEEFR L d S 6 W 4 HIAE G iR (P <
0.05) ;15323 d 5 1 dMH, BRIR N B 41, Hifth 341
WG 2Z 5 (P <0.05) ; SRPZHAIND : YAG 2 5%
775 d 53 dtELL, AIIG A Gt 7 (R 3) .

3o i

I 9 FR A AR T B 2 O R B B 2 A K
WHER , FECS B Y % XA H s — &R
G AR SR B ek . BT R RIG YT 32
TEHUBE A2 FOGTR YT 55 7 25 BRI 228 AR T 17 Ja
YW 5, I8 O I TS R AR T, BRI A A R
A AR R AR T, DA 2 SR BT R R . A
S E UK SRP VUK L  EDTA Nd: YAG #0tX 4
Tl WL A JE A B 7 2] B AR BE , FE X 4 Fh
P E R S BB A MR S5 R BRI, I — 2
AF 5% Xt 24 ) S0 A B A i T A4 i 7 AR T 174 785 o e
HFHSZI R M TAEIR DK Gracey &R #4817
SRP J& fe Atk AR AL FH 5 =20, (I BRACR AL, R
B e 5T MY AL FAE R B, A P S A AR T 5

F2 AREAIEAREFERAMKEEERM 2R EE

Table 2 OD values of Porphyromonas gingivalis adhesion among the four groups

(107, (x £s) ]

IS NZ oLt
2151 4h 1d 2d 3d ldwvs.4h 2dws. 1d  3dwvs.2d
PiH P P1H
SRP 2 2.87 +0.21 3.94 +0.14 5.00 +0.47 5.43 +0.42 0.033 0.101 0.160
YR HLZH 0.86 + 0.02* 0.96 + 0.06" 3.79 £ 0.41° 5.32+0.34 0.093 0.006 0.038
EDTA 2 1.86 + 0.08" 2.36 +£0.21" 4.14 + 0.40 5.21 £0.10 0.040 0.037 0.026
Nd:YAG 4] 0.96 + 0.03* 1.09 + 0.07* 3.83 +0.31° 5.17 +0.26 0.044 0.006 0.026
F{H 210.324 310.127 8.041 0.437
P{E <0.001 <0.001 0.001 0.732
5jSRPAIILEL,'P < 0.05; SIRIN R 1AL, "P < 0.05; 5 EDTA 41 14 #¢,°P < 0.05,
*3 AREABEARE T ERER T HEMORM 2R EE
Table 3 OD values of hPDLCs adhesion among the four groups [x107, (x £5) ]
i Xof ¢ 6
41 6h 1d 3d 5d ldvos.6h  3dws.1d  5dus.3d
P1H P{H P1H
SRP 2 22.54 + 1.55 36.53 +3.16 49.72 + 3.60 61.84 +2.79 0.033 0.001 0.071
UK A 37.87 + 1.22° 55.33 +4.47" 70.15 £2.19° 108.56 = 5.31" 0.012 0.060 0.006
EDTA 2 33.94 + 1.99° 51.08 +2.47° 61.41 +1.24° 93.90 + 1.84" 0.005 0.016 0.003
Nd:YAGH 37.20 = 1.50° 54.21 +7.52° 87.00 + 4.70"™ 105.21 + 8.30° 0.046 0.043 0.099
F{H 59.829 8.185 61.771 50.296
Pl <0.001 0.008 <0.001 <0.001

5 SRPALLEL, P < 0.05; SURAA AL LS ,"P < 0.05;5 EDTA 41 Hb#s,*P < 0.05,
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TE R H TS 2 FRIR . AHE5E rhts & BE, B4l SRP
AP B AR T RS BTS2 . SRPIRYTY S i B
2z Rb BEF], AT DU A5 BRAR T A BT )2 RS R
UF R R AR PR AT SR TR RN BN 15%EDTA
Ve s b B AR T BE I B 5 PR BTS2 AR DG
Nd: YAG HOGHEAE T8 | fig £ 3k SRP XELL S35 /1934
A7, ARSI A IAEE AN , BB K 2 FPR T B A1
HA A=Y, AR AR, BRI TS 255 220
St 2 FEAR G Al 2420 AL FR2 S AR
et AR T RELRS B2 3 0 . AR SR A F A 1 T A
IG5 N : YAG BOBANHIL AR TR W35 )2 (H
AR RSO R, ARBFFE T AFM 45 5
SEM — 2, YK i B 41 AR [T 5 618, Nd: YAG 4 5 f
B Nd: YAG AR mOARS 2 BH S04, v] R 5 30k
AR AR T B T RN ET A AR TR A A 3843 (4457 B
[ T 25 5 e

P. gingivalis /&= 4 J8 EEBURE 2 — , L5 )
T K5 2R 1 Rz A0 A AH AR TR 2 TR 4L 2 IR
IR G EEAER™ . AT B RIR R Ak
PEXT P. gingivalis 1R G5 (452 0, X4 ) 2F J] ¢
iE 8D RS0 G R Lo Leknes "'
% 2% BHRR T (4 RELARS A 8 52 M 40 PR ) P A, (H H R
R TR R 5 40 B A O R AN, AR
SEG P gingivalis 3557 4 h 5, JR TN B4 RN Nd:
YAG 4 Bk fe/b , EDTA 4R, SRP e %2 . 4%
R L IR RS S P. gingivalis B2 RIATAEAH
SN, 33X AT BE A A 45 A AR T RELRES BE AR T 0.2 s
Chen JF"BFFE R I YA BER THDHDRE B2 (KT 0.2 wm
B, 240 TR 285 B AN A2 0k 3 T REURE B 9 2 . UK
T HL 2 AT Nd 2 YAG 4 P. gingivalis Y- 3 %5 B 5/
AT HE 5 R N LAY 22 R I B AE L ABOG I 255 2K
N 5. Bt 5 IR R IR, K5 97 3 d I 4 41 1]
NP E AR WG it 25 5. X R ik 22 b 2 7]
FIOCANE] P. gingivalis H3 1 75 B0 £ 925500 Fiti
I [0 0B K 17 9 2 1 B 4 T R 5 1 B 2 9 I A s
Ko

WL R, JRIN . EDTA Nd: YAG ##0tAb
FEA )T hPDLCs BRI AE > AN o8 A5
THILEE R 4 2048 B hPDLCs WG B (E Bl 5 B 57
Fis [ B i 1o, IR T B2 R Nd : YAG 413 58
P, EDTA 41k, SRP 41 /b

AR LE R BN, SRP JE B Nd: YAG 30t IR

1 BT 15% EDTA S AR BEA R0 BRAR 1 5575 )2
W/ P. gingivalis (/-3 BEE A1, FH4E 2 hPDLCs 1
R 1 BFF 2, AEL YR TN B RN N = Y AG 330 A 53R 5 Jin B
8o TR SRS T Y S A 2 A B ) Ve FE I TE]
Ab IR TV ORI RIS S B HR 23 5 i R T
o IR St — 58 BT, Nk ARG 7 e dR
PR
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