b

ORZEFBHA 20244568 $£32% $oH

+ 420 - Journal of Prevention and Treatment for Stomatological Diseases, Jun. 2024, Vol.32 No.6 http://www.kqjbfz.com

[ DOI 110.12016/j.issn.2096-1456.2024.06.003

i 0 X 7 A OoF AR BT #5558 FE R 4 oK 05 i B =2 i

ATE', FR%E', FEF, FAmE, HR', FERAE

LA REEHRSIWES —ER,SREEARFOBEESR, ZAIIT & RE(150000) ;

&

PP, Z AT oh R (150036)

[(WZE] B Hili i (Morinda citrifolia juice , MCJ) B¢ & & Zf VU £, 12 £k (ethylene diaminete traacetic acid
EDTA ) AR w5 o8 568 308 24 A JTORY 42 548 B K 9 K38 T 1052 W), 05 i R s FH AR AR A8 I T TR SRR 4 (sodDi-
um hypochlorite , NaClO ) AH FU#5, A RN T3S % ik AWFSTC il B0 (e B A 22 51 23 it . B
63 DR 1 W A 53R 89 B 24, 2 63 3 T il Jo 8 8 2 S VT, R 0 e R VA ) BE AL D k) IR 2 (ZE R K 4D
64~ SE8 20 , Bl : A 2H 2.5% NaClO \B 2 5.25% NaClO . C 2 6% MCJ . D 2H 2.5% NaClO-17% EDTA \E 2H 5.25%
NaClO-17% EDTA Fil F 2 6% MCJ-17% EDTA (n = 9) , 73 5l FIAH IS vh 8 452 90 20 min Ji5 , 76 H 2 1 23 JZ 3 B

4 mm X 4 mm x 3 mm [ Z350 B 5 B, AL e B 6 D REAS AR D) FI ML A A AEA TR T mm X 1 mm x 8 mm
PRI PR A, EAT AR AR S B X, S A8 R i B T LR B R R A R AR 1 3 M REAR 2z A DI )
J 1 mm JEE AR FEAT B A0 K B K L R T T RO T W IR - AR R A, SR S A
PRS0 B I (B 2 A W M 22 5 (P < 0.05) , X MR ARG B B8 de v o SEUG 2, B 2R 422 5 B R A1, DA
FE S BIR 3 5 F ARG B B e, LUR & bﬁﬂﬁﬂi FHAABWEA BFEEZER(P<0.05), X R4
KRBT ERAC FLRA T, BAPKB I E R WG REN, FAPK S T (B AR W AR SR H %5
L5 NaClO ¥ B, ﬁ%ﬁﬁczl—‘ﬁﬁE‘J*ﬁ%ﬁ%g&ﬁléﬁ%ﬁlﬂﬁﬁﬁ s MCTHE 5 EDTA AR A8 ik % 5 5 A it 1)
R 22 5 J3E M 300 Sk B DAL 952 08 /N T NaClO BX & EDTA HUE mhisk

[R@IA] AL H; REARM; ZEWE; BEOLHRERE; 29K8;
KSR R S L T

(FEHXES] R78 [XBMIREB] A [XEHS] 2096-1456(2024)06-0420-08 BARS
(SIAZFFRENX]  JAW 5, 2, 20, 55 . 0 0 ek 90 2 A 0K 42 0ik B8 12 94 K2 T 1 52 R (D). 11 s 5
Bih, 2024, 32(6): 420-427. doi:10.12016/j.issn.2096-1456.2024.06.003.

Effect of Morinda citrifolia juice on the bonding strength and nanoleakage of crowns dentin ZHOU Keying',
LI Yanping', LI Haiqing’, HE Lina', PAN Shuang', NIU Yumei'. 1. The First Affiliated Hospital of Harbin Medical
University, School of Stomatology, Harbin Medical University, Harbin 150000, China; 2. Stomatological Center of Hei-
longjiang Provincial Hospital, Harbin 150036, China

Corresponding authors: NIU Yumei, Email: yumeiniu@163.com, Tel: 86-451-85553234

[ Abstract] Objective To explore the effect of Morinda citrifolia juice (MCJ) combined with ethylene diamine tet-
raacetic acid (EDTA) on premolar bonding strength and nanoleakage and compare the results with those of the most
commonly used root canal irrigation solution, sodium hypochlorite (NaClO), to provide a reference for clinical applica-
tion. Methods This study was approved by the ethics review committee. Sixty-three human premolars extracted for
orthodontic treatment were randomly divided into a control group (distilled water group) and 6 experimental groups ac-
cording to the different rinsing solutions used after the surface enamel was removed. The experimental groups included
Group A (2.5% NaClO), Group B (5.25% NaClO), Group C (6% MCJ), Group D (2.5% NaClO-17% EDTA), Group E
(5.25% NaClO-17% EDTA), and Group F (6% MCJ-17% EDTA) (n = 9). After soaking in the corresponding rinsing so-

lution for 20 minutes, they were layered and stacked on their surfaces to form 4 mm X 4 mm X 3 mm Z350 resin blocks.
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Six samples from each group were cut into 1 mm X 1 mm X 8 mm specimen strips for microtensile bonding strength test-
ing. The fracture type was determined under a stereomicroscope, and the remaining 3 samples from each group were
aged and cut into 1 mm thick slices for interface nanoleakage testing and scanning electron microscopy observation of
the resin dentin bonding interface. Results There were significant differences in the microtensile bonding strength
among the groups (P <0.05), and the control group had the highest bonding strength. Among experimental groups,
Group B had the lowest bonding strength, mainly bonding interface fracture, and Group F had the highest bonding
strength, mainly mixed fracture. There were significant differences in nanoleakage among all groups (P < 0.05), and the
control group had the lowest nanoleakage value. Among experimental groups, Group B had the highest nanoleakage,
with resin protrusions being unaltered, and Group F had the lowest nanoleakage value, with resin protrusions being
thick and dense. Conclusion The higher the concentration of NaClO was, the worse the bonding strength and edge

sealing of the crown dentin were. The effects of root canal irrigation with MCJ and EDTA on the adhesive strength and

edge sealing of crown dentin were less pronounced than those of root canal irrigation with NaClO and EDTA.

[Key words] dentin; Morinda citrifolia juice;  sodium hypochlorite;  composite resin;  microtensile bond

strength; nanoleakage; adhesive interface; scanning electron microscope
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Table 1 ~ Comparison of the test results of the microtensile

bond strength in each group

Group Microtensile bond strength/MPa
Control group 29.608 + 1.886<!
Group A 14.611 = 2,790
Group B 11.454 = 2.39]
Group C 17.599 = 2,419
Group D 23.613 + 2.407%
Group E 20.699 + 2.378
Group F 26.635 + 2.247

P <0.001

r 46.081

a, b, ¢, d, e, { represent statistically significant differences between
groups respectively.

Control group: DW (distilled water). Group A: 2.5%NaClO. Group B:
5.25%NaClO. Group C: 6% MCJ. Group D: 2.5%NaClO - 17%FEDTA.
Group E: 5.25%NaClO-17%EDTA. Group F: 6%MCJ-17%EDTA. MCJ:

Morinda citrifolia juice
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Table 2 Break type and fracture frequency

of each group n (%)
Group Dentin Resin Adhesive Mixed
fracture  fracture fracture fracture
Control group 0 0 1(16.7)  5(83.3)
Group A 0 1(16.7) 2(33.3)  3(50.0)
Group B 1(16.7) 0 3(50.0) 2(33.3)
Group C 0 0 2(333) 4(66.7)
Group D 0 0 1(16.7)  5(83.3)
Group E 0 0 2(333)  4(66.7)
Group F 0 0 1(16.7)  5(83.3)
Control group: DW (distilled water). Group A: 2.5%NaClO. Group B:

5.25%NaClO. Group C: 6% MCJ. Group D: 2.5%NaClO - 17%EDTA.
Group E: 5.25%NaClO-17%EDTA. Group F: 6%MCJ-17%EDTA. MCJ:

Morinda citrifolia juice
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a: resin fracture. b: dentin fracture. c: ad-
hesive fracture. d: mixed fracture. R: res-
in. D: dentin. Black arrow: resin on dentin

in mixed fracture mode

Figure 1  Visual microscopy image of the fracture pattern in each group (X10)

1 AN [A] W A A PR L P 2 ] (x10)

Si Kal

a: typical SEM imaging. b: Si element distribution represents the resin part.
c: Ag element distribution represents the silver ion nanoleakage part. d: Ca
element distribution represents the dentine part. R: resin. D: dentin. H:
mixed layer. Yellow arrow: silver ion penetration area. SEM: scanning elec-
tron microscope. EDX: energy dispersive X-ray spectroscopy

Figure 2 Typical SEM image (X1 000) and EDX spectral analysis
image of the resin-dentin adhesive interface in the nanoleakage ex-
periments
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Table 3 Comparison of the results of nanoleakage silver

permeability in each group

Group Silver permeability

Control group 1.011% =+ 0.4109%"

Group A 9.153% = 0.868%" "'
Group B 11.440% + 0.745%""
Group C 7.742% = 0.705%""
Group D 3.380% = 0.384%""
Group E 4.918% = 0.581%"
Group F 1.926% =+ 0.413%"
P <0.001

r 607.671

a, b, ¢, d, e, f represent statistically significant differences between
groups respectively. Control group: DW (distilled water). Group A:
2.5%NaClO. Group B: 5.25%NaClO. Group C: 6% MCJ. Group D:
2.5%NaClO-17%EDTA. Group E: 5.25%NaClO-17%EDTA. Group F:
6%MCJ-17%EDTA. MCJ: Morinda citrifolia juice
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17%EDTA , L)L 7= 42 5 6%NaClO F1 179%EDTA Bt 4 i
VEARRUAY B575 2 L BR g, HEXT T H 5 EDTA
A I HI X 768 38 A4 AR 5t 5 A iR G 22 5 B B 40 oK

Group B Group C

Continuous silver ion deposition (arrows) was observed in Groups A, B and C, which were not treated with EDTA, and moderate silver ion de-

position was observed in Groups D, E and F, which were treated with EDTA. Besides the control group, Group F had the least silver ion depo-

sition. With increasing NaClO concentration, the silver ion deposition in Groups B and E increased compared with that in Group A and Group
D. R: resin. D: dentin. H: mixed layer. Control group: DW (distilled water). Group A: 2.5% NaClO. Group B: 5.25% NaClO. Group C: 6%
MCJ. Group D: 2.5% NaClO-17% EDTA. Group E: 5.25% NaClO-17% EDTA. Group F: 6% MCJ-17% EDTA. MCJ: Morinda citrifolia juice.

SEM: scanning electron microscope

Figure 3 Representative backscatter pattern SEM images of nanoleakage in each group (x1 000)
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Control group
—

a8

A small number of short resin protrusions (arrows) were observed in Groups A, B and C, which were not treated with EDTA, and resin protru-

Group B

sions (arrows) in Groups D, E and F treated with EDTA increased in number and length. Besides the control group, the number and length of

resin protrusions in group F were the largest. When a low concentration of NaClO was used as a single rinse solution (Group A), the resin pro-

trusions (arrow) of the mixed layer were short. With increasing NaClO concentration, the resin protrusions in Groups B and E became increas-

ingly thicker than those in Groups A and D, and their lengths increased; however, the protrusions in the deep position were thinner, and no

significant cross—linking occurred. R: resin. D: dentin. H: mixed layer. Control group: DW (distilled water). Group A: 2.5%NaClO. Group B:
5.25%NaClO. Group C: 6% MCJ. Group D: 2.5%NaClO-17%EDTA. Group E: 5.25%NaClO-17%EDTA. Group F: 6%MCJ-17%EDTA. MCJ:

Morinda citrifolia juice. SEM: scanning electron microscope

Figure 4 Representative SEM images of the resin-dentin adhesive interface in each group (X2 000)
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