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Rl EAAERMR TP g A viRF. a3 ARREEGIRAER (P<<0.05) ;% BEAMEBN  MERKEMAS,
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2t F.on AEMA & 3%(86.36%); B imAEK 15 C R EH 2.85 mg/L,4EJA 60 s BF 3t A, v B 45 A & & (81.25%)
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In vitro inhibitory effect of ozone solution on periodontal

pathogenic bacteria under different conditions”
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[Abstract] Objective To investigate the in vitro inhibitory effect of ozone solution prepared by small e-
lectrolytic ozone machine on three kinds of periodontal pathogenic bacteria under different conditions. Methods
The concentration of ozone solution produced by the ozone machine was detected by iodometry. The total
bacterial colony numbers of porphyromonas gingivalis (P. g) ,actinomycetes viscosus (A. V) and fusobacteri-
um nucleatum (F. n) treated with different time (30,60 s) under different concentrations (1. 12,1. 96,2. 85
mg/L) and temperatures (10,15,20 ‘C) were determined by the quantitative suspension method. Its antibac-
terial effect was analyzed. Results The three concentrations 1.12,1. 96,2. 85 mg/L of ozone solution had dif-
ferent degrees of inhibition effect on P. g,A. V and F. n at different temperatures and time (P<C0. 05) ; under
the same temperature,the higher the action concentration was,the stronger the antibacterial effect was. When
the temperature was 20 °C and the concentration was 2. 85 mg/L,the inhibitory effect on P. g was the stron-
gest (82.35%) when the action for 30 s,and which was the strongest (86.36%) on F. N when the action for
60 s;when the temperature was 15 ‘C and the concentration was 2. 85 mg/L.,the antibacterial effect on A. V
was the strongest (81.25%) when the action for 60 s. Conclusion The three kinds of different concentrations
of ozone solution prepared by small electrolytic ozone machine have the obvious antibacterial effect on the
three kinds of periodontal pathogenic bacteria at different temperatures, but the antibacterial sensitivity is not
consistent.
[Key words] ozone solution; periodontal pathogens; porphyromonas gingivalis;actinomyces viscous; fu-

sobacterium nucleatum ;bacterial culture
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FRBEIR . BRI R IR YT AR D7 IR
A A5 HUACRE i A 2 5 ik Al AR SE LA ST i
JEIH BR T B, 0 5 SR 4 B 0 AR O LR 25 W) L o3
A DR A R S R Y R B R A S OR R R
LT R R BT 25 T LA B R T S e . BA L
R FH A B8 402 IR FH /DN B 2k 1 T B R
B RIS P AR B DVRR KA
Y A A0 TRV T B L 0 R T UE SR A S A
o oF 8 4 2 W36 97 Hh L BLSRE Sl B IG T Y R
RE TR E A R — B ikt . AW A
I O 3 1 S RS P ML Rl B R R
FCAE Ry 2F o5 4l B VA 7 B O 2% 1Y AT REAE
1 #MRE5F*
1.1 E&MHHRNE

FrfE TR AR < 2 iR D bk B ) B (porphyromonas gin-
givalis,P. g) ATCC33277 ., B. ¥ # ¥ & (fusobacteri-
um nucleatum, F. n) ATCC10957 ., & 4 it £k & Cacti-
nomyces viscosus,A. v) ATCC 19246 7 T B £k 1
B R 7 H S AR Y e 2. /N B i 20 R AL
HHE M-8600D Il FH A ¢ B 36 0 A RS w5 R0
R H 9 Alpha A7) BB A HA OLYM-
PUS 78 m) s PRAE A AIE F2 48 R A5 7240 W 1 167 BR
BRI ER b B O DLIE LI B T AR BT AR )
AW A A A 6] E AR YR K SR A BR A W 5 Lk

U8 A LS
1.2 ik
L2010 R AR H & R LA e

W AL AR 1) 5L UL 2 LD BR B B 2l A T
FHL LW TC R ZE AR K L 43 B #E 10.15.20 °C il £ R
AW TREAB W EJEH 5.10.15,20,25 min
DB 0 9 T Y S AR B R B R S R
PR 3 WK BOF A . MR LMoy Bk 38 i 4%
BT R AR
1.2.2 @WAMALK BhRALLE

AR A S 90 5 45 B 50 pL XL 4% R F CDC
I B RE VM b, BT IR %48 (806N, . 10% H, . 10%
COOH 37 CIRAEFEIE 72 h, B F LY (A 55k b 4l
Kt Ja » T CDC W AR K: 77 23 B 2 % £ . bk AY
T E B R E R 1.5X10° cfu/mL &,

1.2.3 REKREBREAERE T L RE R G
B

SR 3 (DEBA, 45T 10.15.20 C
B 2.85.1.96.1.12 mg/L REHEHA 9 mL, 3 9 4
WA, MAREA 1 mL WEBRYELE T, EHIRA.
P VE TS ] 23 910 30 .60 s, B 0. 5 mL B & W . b
A 5 mL B8R £k 2% Wk (phosphate buffer solution,
PBS).1 000X g #.0> 5 min. 3 FIH W, FTA 5 mL

¢ AEF 20226 AFH 51 A% 11N

PBS, Z %A BUE & 0.1 mL, #FF CDC Ifil By
JESF- ML 5 i e B F 37 CIHER FM R 72
ho () FHMEXEA . B 3% H,O, %W 9 mL, iIn A%
A 1 mL WA OB RHIRS EHAE R
SR 30,60 s, BUE B 0.5 mL, il A 5 mL PBS,
1 000X g &> 5 min, 7 PG FHMA 5 mL PBS, &
VRS BB W 0.1 mL, 8 T CDC Il B jg F I
MR SR 3 72 he (3O FAMEXTBRAL . HUJC B 78
WK 9 mLIMARAE 1 mL HEBRWELE T, E%
TRA), # AR B 8] 43 510 4 30 .60 s, BUA &K 0. 5
mL, il A 5 mL PBS,1 000X g B.0> 5 min, 7 1 »
FEIMA 5 mL PBS. R H RS U E W 0. 1 mL, $EFb
T CDC i BRI 1L A, 5% 357 4[] s 1]
1.2.4 BH#H

72 h WSS VR A R4 A B VR R 4 R
XI5, e Lgefu/mL, SEHHEE 3 K, 45 L ECFE
H. THES MR, M = (BRI — 505
2 /BAMEXT BEZH <100 %,
1.3 “%itsam

B R SPSS19. 0 483 F 8 4 i 47 40 B . 45 SR LA
s Fon, W BRI R I 2500, 5 2 5%
R L-S-D 2007 s 5 2 A FFHE R A Dunnett's 23475
PLP<C0.05 HERAGRIFFE XL,
2 & ®
2.1 B RIE R R E R FE %

FEAN AR B, AST) L BE T ) 5 403 R 22 I i o o)
[i) S0 A e B A A R R B ) IS o o K I B R i R
PO . FE KIS 10.15.20 °C B R & i
WM BE 439k 2. 85.1. 96, 1. 12mg/L, 2} & 11 43 41
M 69.00.,40.20,30. 00 min, A[EEET B R EIEK
WL IR 1,

®1 AEBETRSERRE (mg/L)

HRECCH 5 min 10 min 15 min 20 min 25 min
10 2.85 2.64 2.48 2.26 1.93
15 1.96 1.49 1. 26 1.02 0. 81
20 1.12 1.07 0.69 0. 54 0. 36

2.2 wWRFLRELR
SHEMAHE L REAF. B TMWETI P.g
ATCC 33277 HHE = BHMERE ; F. n ATCC 10957 K
B2 FIPERIEAT I, B s R 80, th A K AL v ATCC
19246 A 2= FHPEFF R, Z2IE 0 AN . B SR aS1
P54 3 PRSI AS WK 1,
2.3 RAEBRGKIIITH FIHER
2.3.1 RRERAERFRE KRE AR E TS
P.g 91 A
5T B L8, 4% SE I 2 SR AR I PLog 1
FLAT IR 0 A 4 T R B AR R R R I B
LR MR, AR E N 2. 85 mg/L, ik
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JE 20 C, fEH 30 s BF X Poog (930 B R &R
(82.35%) MR YT 3% H,O, & H A2 ; vk &
F1.12 mg/L R 10 °C L VEH 30 s B0 3 25 2R e 1K
(23.53%), WIE 2, 3 P By S AR P.og D
W25 R R 2550, 45 AL IH) L3R 25 S5 3 0 G it
25 (F =28. 165, P<C0. 01), A& FH i &) AH [ mf
(30,60 ), BN IBAL .9 H R ARBWST Pl g
TR R A B R B A AR E 27 (P <
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0.01), HBHMX A i, fEH 30 s Bf, LA 2.85
mg/1.(15.20 ‘CH)ER LG IT2FE L (P >0.05) ;/EH
60 s I, & 2. 85 mg/L (20 C) EZ R LGt E X
(P>0.05) 40, KK A XS A G ¥E L (P<
0.05), AF H e B2 i BE AR [R], 4 HT B (8] AS 8] B, BR
1.96 mg/L(10 CYHEF A H it 2 7 I (P <
0.05) , &MY 2 R LG ITH#E L (P>0.05), W
%2,

S

, ~ t 4, \

7’ .l‘- ” .l

- -~

e
‘- S 3
=\ Nvalg L.
Ay ;o
& vl
A B c /
A:P.g ATCC33277;B:F.n ATCC10957;C:A. v ATCC19246,
1 STHHBEMEZLEBLER(X1600)
x2 ZBHEBRBRN P. g 1EH 30,60 s EFEHEEITE LB (Lgcfu/mL)

21 51 30 s 60 s P1 P2 P3 P4 P5
GREDS ;N 5.6740.52 5.5040. 55 <0.01 <0.01 0. 64
FH 2 Xof B 24 1.00=£0. 00 1.00+0. 00 <0.01 0. 01 1. 00
1.12 mg/L(10 C) 4.3340.52 4.17+0.75 <0.01 <0.01 <0.01 <0.01 0. 64
1.12 mg/L(15 C) 3.3340.52 3.0040. 63 <0.01 <0.01 <0.01 <0.01 0.34
1.12 mg/L(20 “C) 3.0020. 63 2.67240.52 <0. 01 <0. 01 <0.01 <0. 01 0. 34
1.96 mg/L(10 C) 3.184+0.75 2.3340.52 <0.01 <0.01 <0.01 <0.01 0.02
1. 96 mg/L(15 “C) 2.834+0.98 2.5040. 55 <0.01 <0.01 <0.01 <0.01 0.34
1.96 mg/L(20 C) 2.3340.52 2.1740. 41 <0.01 <0. 01 <0. 01 <0. 01 0. 64
2.85 mg/L(10 C) 1.8340.75 2.0040. 90 <0.01 0.02 <0.01 0.01 0. 64
2.85 mg/L(15 C) 1.6740. 82 1.8340.75 <0.01 0.06 <0.01 0.02 0. 64
2.85 mg/L(20 C) 1. 0040. 00 1.3340.52 <0.01 1.00 <0.01 0. 34 0. 34

P1. &S50 5P EX BAER 30 s ik P2 5HMAIRA/E 30 s K P3: 5HIMAT IBA/ER 60 s Lo P4 5 M AL/EH 60 s th

%P5 4ER 30 s 5 60 s He#,

100. 00
90. 00
80. 00
70. 00
60. 00
50. 00
40.00
30. 00
20.00
10. 00

0.00

m30sm60s

HEE (%)

10°C 15°C 20°C 10°C 15°C 20C 10C 15C 20°C
H0: 1.12 mg/LRE 1.96 mg/LRE 2.85 mg/LRE

B 2 BEBREX P.g FEMEARNBEREE THNERLR

2.3.2 %i,@,&ﬁj}:ﬂi&}z\;&&‘/f/ﬁ}ﬂﬁrﬁ]ij_
F.n 6945 A
S X IR H 3 B B S BT F

B ARG E A v R I RO R e, R
AWM 2.85 mg/L, il BN 20 °CL.4EH 60 s B, 411
PR T K 86. 36 %0, Ml A R i 5 1. 12 mg/L.(10 °C)
HAEH 30 s BT R AR (42, 22%) WA 3, 3 Flik
FERY SLA Foon BP0 25 R 2 B R 2Ry 25 0 B 45 4
2% B A G X (F=62.22,P<<0.01), {EHH}
() AH AT 3 o vfe B 1 B S0V WRVE 30,60 s 5 B4
YR L, 22 R A G E L (P<<0.01) s 5FHM%
X} IR AH L # MR 30,60 s, 0% 2. 85 mg/L HER TS
R (P>0. 058, KRS A ZF AR E
X (P<C0.05), ANFEEMBET.BE 1. 12 mg/L(10
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CHMH 2 FH Gt %5 X (P<0.

05) Fh HAx 2% 4134 22

HZEBR®I F.nEH 30.60 s

2022 5 6 A% 51 A%

BHG I FE L (P>0.05), W% 3,

BEHEEITHEE (Lgcfu/mL)

20 51 30 s 60 s P1 P2 P3 P4 P5
R opicEN 7.50+0. 84 7.3340.52 <<0.01 <0.01 0.61
FF 4 ) 1R 2 1.0040. 00 1.0040. 00 <0.01 <0.01 1. 00
1.12 mg/L(10 C) 4.3340.82 3.6740.82 <0.01 <0.01 <0.01 <0.01 0. 04
1.12 mg/L(15 C) 3.6740.82 3.3340.52 <0.01 <0.01 <0.01 <0.01 0.31
1.12 mg/L(20 C) 2.834+0.41 2.6740.52 <0.01 <0.01 <0.01 <0.01 0.61
1. 96 mg/L(10 C) 3.004+0. 63 2.6740.82 <0.01 <0.01 <0.01 <0.01 0.31
1.96 mg/L(15 C) 3.0040. 63 2.8340.41 <0.01 <0.01 <0.01 <0.01 0.61
1. 96 mg/L.(20 C) 1.8340.75 1.6740.52 <0.01 0.01 <0.01 0. 04 0.61
2.85 mg/L(10 C) 1.3340.52 1.3340.52 <0.01 0.31 <0.01 0.31 1.00
2. 85 mg/L(15 C) 1.1740. 41 1.1740. 41 <0.01 0.61 <0.01 0.61 1.00
2.85 mg/1.(20 C) 1.1740. 41 1.0040. 00 <0.01 0.61 <0.01 1.00 0.61

P14 525 4 S5 B BRALIEIT 30 s LL#; P2:

PS5 AR 30 s 560 s H#R .

HMEER %)

H202

530s 560 s

10°C15°C20C10°C 15°C 20 C10 'C 15 C 20 C

1.12 mg/LRE

1.96 mg/LRE

2.85 mg/LRE

B 3 BEBRBEX F.n REMEAMEREETHMERNR

2.3.3
A.v 891 R

R R AR FRE R JE AR B R T A

55 BT B L, AN R R I SRR RO AL v
() A 38 5L A A A R e R R 0 ) A R R
MR EE R 2. 85 mg/L AEHIREE N 15 ‘CHEH 60
s B0 A0 4 B KL I B 0 81, 2506 Wkl 1. 12

mg/lu ‘{El

5 (28.13%) . WA 4.
AL v I 4
e X (F=19.899,P<C0.01),

BE 10 C L EH 30,60 s BURUR —FF A
3 b B B BLSECI IRN

RGN R T7 2250 B 4 4 6] 22 5 A 4

YR (] A8 (7] i,

SR B 30 s L P3:

3 vk B RLAAA WAE 30,60 s
L. ESWAFITFE X (P<<0.01) ; 5 HEXT
B AEFH 30 s B, A H B R FH S
0.05) MEHH 60 s W, B 2. 85 mg/L(15.20 ‘C)4 27
TG FRE L (P>0. 05) 4 RN 25 A G i+
M PR B LB R L A B )
30,60 s Bf, HA 2.85 mg/L(15 C.20 ‘O HERAH
Gt 2FE (P <<0.05) A ZR LS8 X (P>
0.05),. L3k 4,

100. 00

= X (P<C0.05),

HEE (%)

& 4

HHEBREI A vIEA 30,60 s BEHE

90. 00
80. 00

S BT BRALIEH 60 s L4 P4

: 55 B X BRZA A T 60 s 1L

55 R X B L

P
- &

N8 2H

iy \/

X(P<

u30su60 s

10°C 15°C 20°C10°C 15°C 20°C10°C 15°C 20°C

W0, 1.12 mg/LBE 1.96 mg/LEE 2.85 mg/LEE

RS

I B (Lgcfu/mL)

BRI A v REME AR E KRR E T ME R

20 51 30 s 60 s P1 P2 P3 P4 P5
9 e o) R 5.3340.52 5.337+0.82 <<0.01 <0.01 1. 00
FH 4 %of BE 20 1.00=+0. 00 1.00+0. 00 <0. 01 <<0. 01 1. 00
1.12 mg/L(10 C) 3.83+0.75 3.83%+0.98 <0.01 <0.01 <0.01 <0.01 1. 00
1.12 mg/L(15 C) 3.0040. 63 3.0040. 63 <0.01 <0.01 <0.01 <0.01 1.00
1.12 mg/L(20 C) 3.1740.41 3.0040. 63 <0.01 <0.01 <0.01 <0.01 0.66
1. 96 mg/L(10 C) 3.6740.82 3.83240.98 <0.01 <0.01 <0.01 <0.01 0.66
1. 96 mg/L(15 C) 2.834+0.75 2.6740.52 <0.01 <0.01 <0.01 <0.01 0.66
1.96 mg/L(20 C) 2.834+0.75 3.0040. 63 <0.01 <0.01 <0.01 <0.01 0.66
2.85 mg/L(10 C) 2.50%0. 84 1.8340.75 <0.01 <0.01 <0.01 0.03 0.08
2.85 mg/L(15 C) 2.5040.55 1. 0040. 00 <0.01 <0.01 <0.01 1.00  <<0.01
2. 85 mg/1.(20 °C) 2.334+0.52 1.5040. 55 <0.01 <0.01 <0.01 0.19 0.03

P14 5 BAPEXT BALVE ] 30 s LbE; P2 S BHMEXT BAIVEH 30 s LB P3 . SFMEXT BAHAEH 60 s b# s P4 S BHYEXT BRAL/EF 60 s b
P54 30 s 560 s lb#.
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AL N RN 2R 1R R A0 B 6 S 1 57 B L 1 IR A
WAL RNA B (25 W 4 5 AR, B
T 20 B ) A B, R R MR E . R
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iy [ NN L N i R B B N (S
e MR R AR AR S — R T R K
YR 12 W50 o A FH A [R) s 2 7= A e 1) A9 S0 L FiE I
HAMEE OREAER PR, HBEZ T RER
LA 8 AR e e R R ELE A AT AR
TFFEUESE T A6 AN ) 55 1R 1 B S0V W JL R 2 T 380
BRI XSG B0 A R B 3 B R R — R A XER
[Fi) 240 P - 5 49 3 R ) I BE A P B )3 X Y S G, AT LA
18 8 LSRR VRAG B B A . I R A SR R K R R &
AR 5 LG A 8 L 3 A A )R B, i R AR vk
JEREHAY B, AT 3k B 28 AN [ v B R BE A
V) P B ST TR R B 28 ) 4% D AR A 1 R A TR R
FH R 2 BV T4 B IR T o LIRS B8 4 19 R TR RIS
IR LT A RN B4 20T D R, AR R AR
VS VBAE A I DR T3 2 1) b Y 3k B 2 S 1 S B R Y
B 5 T AT, 3 T B 22 v A 1 I R S 3R AT 5 ok
HER .
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AR I ERCR 5T A3 B LR S5 (D FETR
FEVEE N 10,15,20 °C B 5L 4 WP 16 ok B 4300 ok
2.85.1.96.,1. 12 mg/L, W 454 69.00,40. 20,
30. 00 min; (2)3 Pl B 1Y 5L A0 VRAE 3 IR EE R X 3
b FE Eom #AE ] 30,60 s YA IHIVERT 5 (3) 241 &
WRETE 20 °C W 2. 85 mg/L AR 30 s Ifxf P. g 4=
P A7 FH i s () YL R 7E 20 °C R 2. 85
mg/L.fEH 60 s BEXF F.on #3006 4F H feid s (5) 47
FERELE 15 C W E N 2. 85 mg/L,/EH 60 s I X}
AL v I R

Z % 3k

[1] BARTOLD P M,VAN DYKE T E. Host mod-
ulation:controlling the inflammation to control
the infection [ ] ]. Periodontol, 2000, 2017, 75
(1):317-329.

[2] FISCHER R G,LIRA ] R,RETAMAL-VALDES
B, et al. Periodontal disease and its impact on gen-
eral health in Latin America. Section V: Treat-
ment of periodontitis[ J]. Braz Oral Res, 2020,
34(Suppl 1) :e026.

[3] JAMES P,WORTHINGTON H V,PARNELL
C.,et al. Chlorhexidine mouthrinse as an adjunc-
tive treatment for gingival health[ J]. Cochrane
Database Syst Rev,2017,3(3):CD008676.

[4] ZENG J,LU J. Mechanisms of action involved
in ozone-therapy in skin diseases[]]. Int Immu-
nopharmacol,2018,56:235-241.

[5] NOORIZADEH A,BAKHTIYARI S,KHOOZ R,
et al. Intra-articular ozone therapy efficiently
attenuates pain in knee osteoarthritic subjects;
A systematic review and meta-analysis [ ] ].
Complement Ther Med,2019,42:240-247.

[6] SUH Y,PATEL S,KAITLYN R,et al. Clinical
utility of ozone therapy in dental and oral medi-
cine[J]. Med Gas Res.2019,9(3):163-167.

[7] URAZ A,KARADUMAN B, ISLER S,et al. O-
zone application as adjunctive therapy in chronic
periodontitis: Clinical, microbiological and bio-
chemical aspects[J]. ] Dent Sci, 2019,14(1):
27-37.

[8] HEGDE R, AWAN K H. Effects of periodontal
disease on systemic health[ J]. Dis Mon, 2019,
65(6):185-192.

[9] XU W,ZHOU W,WANG H,et al. Roles of por-
phyromonas gingivalis and its virulence factors in
periodontitis[ ] ]. Adv Protein Chem Struct Biol,
2020,120:45-84. CT %5 1880 1)



1880

YT IR (2018 4ERO [T 1. 2B B2 &, 2018,
38(12):705-715.

(7] hRRE2SERES S FXTRIZIBIEE
(2007 AE MO [T 1. A g B2k, 2007, 27 (10) .
793-796.

(8] &, Ay, £ W I, fl 0 EL g G i Pk ey
RIBH VAS KRS 1 ROF5E [T ], @il IR
BE2,2016,18(5) :832-833.

(9] AL B 1 a7, B EZ 55, 4 KM 028 X i B
DR RSB T BB W OGS T Re A T Kbl
LT ] A E B AR 2R, 2018,38(2) : 393-395.

[10] AREEHE . PNT ., EHE, % B EMELT R
FHVE O 5 2R 19 Lo A 5 40 A L) . vl B 2 e B 2 2
5,2018,24(2):135-139.

C11] AREESE , PE A%, 5 I, 45 3 B TR B K 5 28 i
BPREIR T W OC T B M O RIG IR IT 201 meta
SAATLT ). & A 2R 2R, 2018, 38 (16) : 3913
3916.

[12] Je s, 30, EVL. AR 259 560 I8 48 2598 97
JRE AT B T R BT Ak T . R E B AR 2R AR
2016,36(9):2264-2265.

[13] ¥, 70 /=, BB IR AN IR & B 0A 7 IR G & 1k
DR AR I W R T RO £ [T ], R B 4,

¢ AEF 20226 AFH 51 A% 11N

2018,47(24).:3184-3187.

C14] A5G 5 . BEEE IR AT & &2 07 5 Al K AR
YRS B PR T R RGO LT ] E 2500,
2018,27(11) :61-63.

[15] 229798, B0l 05, 7k 75 . R AT - JB Jy 3K & gl e
e AT TR 7 2 AL 2L 15 B9 i TR BT 5T
[T BAR 259 56 K . 2019, 34(7) :2123-2126.

(16 A=, ABIGE , 2% e 0, 25 ] IO 36 = B L2 A B A
7R E G R RO L) . E 258 S K
2016,16(8):1174-1176.

C177 Sttt SR, MBI , 25 3L - i 3 R 3K 5 mg| Wk 56
UL AR B 6 97 P A Ah b R R i IR AT 5T
[J] 37 A BE 25 K22 ik, 2017, 19 (2) £ 182-
185.

[18] DEL GIUDICE M,GANGESTAD S W. Rethin-
king I1.-6 and CRP: Why they are more than in-
flammatory biomarkers, and why it matters
[J]. Brain Behav Immun,2018,70(3) :61-75.

(197 ¥ B3, R R L8 55, Rl T R 54
1 T4 TL-6 TL-17 A B AOC P 20 Hr LT 1. KGR
5395 4.,2019,8(6):17-19,23.

Ol B . 2021-08-12 & 191 H 1 :2022-01-26)

( 4256 1875 T1)

[10] CARROUEL F,VIENNOT S,SANTAMARIA
J.et al. Quantitative molecular detection of 19
major pathogens in the interdental biofilm of
periodontally healthy young adults[J]. Front
Microbiol,2016,7 :840.

[11] ILIE O, VAN TURNHOUT A G,VAN L M,
et al. Numerical modelling of tooth enamel sub-
surface lesion formation induced by dental
plaque[ J]. Caries Res,2014,48(1):73-89.

[12] AMIN L. Biological assessment of ozone thera-
py on experimental oral candidiasis in immuno-
suppressed rats [ ] |. Biochem Biophys Rep.
2018,15:57-60.

[13] NARDI G M, CESARANO F,PAPA G,et al.
Evaluation of salivary matrix metalloproteinase
(MMP-8) in periodontal patients undergoing
non-surgical periodontal therapy and mouth-

wash based on ozonated olive oil:a randomized

clinical trial [J]. Int J Environ Res Public
Health,2020,17(18) :6619.

[14] GANDHI K K,CAPPETTA E G,PAVASKAR
R. Effectiveness of the adjunctive use of ozone
and chlorhexidine in patients with chronic peri-
odontitis[J]. BD] Open,2019,5:17.

[15] TASDEMIR Z,0OSKAYBAS M N, ALKAN A
B,et al. The effects of ozone therapy on perio-
dontal therapy:a randomized placebo-controlled
clinical trial[ ] ]. Oral Dis, 2019, 25 (4);:1195-
1202.

[16] UGAZIO E, TULLIO V,BINELLO A,et al.
Ozonated oils as antimicrobial systems in topi-
cal applications. their characterization, current
applications,and advances in improved delivery
techniques[ J ]. Molecules,2020,25(2) :334.

Wi fs B 3 .2021-10-28 &[] A 1 :2022-02-08)



