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Antimicrobial effects of ozone water on four kinds of periodontal pathogens
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[Abstract] Objective To investigate the antimicrobial effects of ozone water on four kinds of periodontal patho-
gens. Methods Four kinds of standard periodontal pathogens strains including Porphyromonas gingivalis (P. g.) ATCC
33277, Porphyromonas intermadia (P. i) ATCC 25611, Fusobacterium nucleatum (F.n) ATCC 10953, Actinomyces vis-
cosus (A. v) ATCC 19246 were treated with different concentrations of ozone solution (Oppm, 1.05ppm, 2.1lppm,
3.91ppm) and 3% hydrogen peroxide solution for 30s and 60s. The total number of colonies was detected by the quanti-
tative suspension method. The antimicrobial effects were compared among different treatments. Results Under the same
treatment time, the total number of colonies of P. g ATCC33277, F. n ATCC10953, P. I ATCC25611 and A. v
ATCC19246 treated with different solutions had statistic difference (P<C0. 05). Under the same treatment concentration,
the total number of colonies of P. g ATCC33277, F.n ATCC10953, P.1 ATCC25611 and A.v ATCC19246 treated with
different time had no difference (P>>0.05). The total number of bacterial colonies of P, g ATCC33277 treated with
1. 05ppm ozone solution had statistic difference (P<C0. 05), while no difference was found under the treatment of Oppm,
2. 11ppm, 3. 91ppm ozone solutions as well as the 3% hydrogen peroxide solution (P>>0.05). The total number of bac-
terial colonies of A.v ATCC19246 treated with 3. 91ppm ozone solution had statistic difference ( P<C0.05), while no
difference was found under the treatment of Oppm, 2. 1lppm, 1.05ppm ozone solutions as well as the 3% hydrogen
peroxide solution (P >>0.05). Conclusion Ozone water has a concentration-dependent bactericidal effect on P. g
ATCC33277, F.n ATCC10953, P.i ATCC25611, A.v ATCC19246.
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F J& 9% 2 25 R b ek 2R i B (Porphyromonas
gingivalis,P. g) , /1 [6] % [X & (Porphyromonas inter-
media, P. 1) , B #% 8 #F B (Fusobacterium nucleatum,
F.n) . &1 ik & 5 (Actinomyces viscosus, A. v) %3
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ARFBE. REO)EFIiEmB MR, Kol B
5 R AE AR B A SR BB X R (ribonucleic
acid, RNA) , 4 fift 2 ¥ | it 8 4% B8 4% 18 (Deoxyribonu-
cleic acid, DNA) .2 H i . B i§ (phospholipids) 55 K 43
FRAEY, T H 4008 B3 . EFER,0; BT
L FFHER & 28 B CEBRY VBRI S E R
WIRYT ERAENKEEXFRHRSMNHBELY. K
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S BLEUK R T 2F JR 9 9 B4 BT DR 428 o 4R L SE IR K
1 #MREFE
1.1 s£Ee#Ak P.g ATCC33277.F.n ATCC10953,
P.i ATCC25611.A.v ATCC19246 Htk( Filg—#F 4
YR A BR 2 7] s OM-1000 B 48 7K v B2 I 14 (R 3
GIBAER AR A A ; M-7200 H fi# X R A KL
(PR R Z & A RAHED; CDC [ 4 £ 7% 1 (74
B AEYR A RA D ; CDC Wk SEF 3 (g
B YR A PR H]) 520 Yo AL B9 ¥ W (i b 3 B FE
BIRHE A RA R HRR eSS M B WAL REER
BAEBRATD ; BAR AR (LBLERME¥BHAERL
BB O TN (L E R EST 2 A PR AR ;957
R REBER U TEHARFTIEAFD ;3% LAk
ABREWOR/RECEH I RMARAFD ; PBS 2 wik
(b¥gtEm A R A BR A |DD 5 b A (db 52 3 L Ft
BAERARD ; REFFE(LBRINSBERLED;
BX203 % % (LR S EYBECARAFD .,

1.2 LHHE AL RHAERSBME, RIERE
mF:% P. g ATCC33277, F. n ATCC10953, P. i
ATCC25611.A. v ATCC19246 Btk 3 FF CDC
R EE R, e STCIRESKM TR 3d, 2R AHK
hei¥EFRYIE A CDC Wik E s s, 78 37C IR
M T REFE 2d, A e vl A S T R R B O 4 Bl
BZE 1.0X10CFU/ml & M. O LR 4: ¥ 9ml
3.91ppm.9ml 2. 11ppm,9ml 1. 05ppm R /K E & 2

SIMERAE Iml FRHWEBELES, TSRS, T
3 [ 0s.60sHUH ¥ 0. 5ml, il A 5ml PBS 2% i, 55
O, FE BT N PBS i, FE 4R AT, BUBE W 100l 2
7 CDC I, 76 37°CHEIRAE N 35 5% 3d J5 # AT
TETTHEC 25 B 8, Al Lgefu/ml R, @ PHAEXT B
4K Iml 3N EABFBIMEREAE 1ml HR A
OB, TSRS, T 30s.60s BUE K 0. 5ml, il A 5ml
PBS Sl , B0, 3¢ 1 VE BB B 10, B2 7
F CDC -1, 76 37°CIEEA N 3% 3d J5 AT
T 45 BN 8, A Lecfu/ml 2R, @ B o xt B&
2H ¥ 9ml Oppm REKBBEMERESR 1ml HRHE
LD, RS, T 305,60 s BUE W 0. 5ml, i A
5ml PBS Z i, B0, 3 L7E LB B W 10° £5
J& » BUES OB NN 10pd #:FF CDC SE LA, 7 37°C
fER AR N 35 5% 3d J #EAT 1A T8 T A 45 SR BT 5, A
Lgcfu/ml £/x, BABMERLE 3 WECEHE.

1.3 Geit#4rtr R spss22. 0 #1751t 4
Mr. Z4E HBCR FBR R 7 22404, P4 I L B8R
Mg, P<0.05 RARERAEAFHIT¥EX.

2 BER

2.1 KA P. g ATCC33277 1E F 5 By B 7% 2
Wb fEMBTEAMEFER, SHABEBBRS P.og
ATCC33277 fE G & BB L B 2 R A G it 2
H X (P<C0.05); /F F ok B2 AH W] 1 4 FH i 8] A [&] B
1. 05ppm R E/KIEW X P. g ATCC33277 Vi IG W HE
%R ZRA G ITHEE X (P<<0.05) ;0ppm R4
IR W 2. 11ppm R KW 3. 91ppm 5 AH K H W
3N EAL AW WX P. g ATCC33277 fEHl G T ¥
S BEY LS ER (P>0.05), I 1,

£1 FABEI P.g ATCC33277 EBEHEE BBILE (x5, Lee-
fu/ml)
Table 1 Comparison of total number of colonies of P, g ATCC33277 after

treatment of different solutions

YE B 1] (s)
44 5
30 60
Oppm & Z /K& W4 4.75 +0.18 4.40 +0.29
1. 05ppm B & /K IF 4 2.49 £0.16 1.79 40. 18P
2. 11ppm RE/KHWA 1. 29 +0. 27 1.17 £0. 30
3. 91ppm R A K WA 1. 14 #£0.31 1.21 £0. 20
3V EMAE B WA 1. 00 £0. 00 1. 00 +0. 00

5 REBEEBAIE M 30s B, D P<0. 05

2.2 RAWWN F.n ATCC10953 V£ J5 B B 7% S 4
Hed A R A E) A [E] B, 25 A5 O Fon ATCC10953
EREMHESBEEEZERIARHEEX(PL
0. 05) ; 4 FH ¥ B2 4 [5] 17 4 FH B 8] 7R =] B, 4% 25 95 T %oF
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F.n ATCC10953 YEHIE M H & B L B E R H LS
H2eE L (P>0.05), L3 2,

£2 KEABWx F.n ATCC10953 1 AR EE S B L& (x L5, Lge-
fu/ml)
Table 2 Comparison of total number of colonies of F. n ATCC10953 af-

ter treatment of different solutions

A B 1] Cs)
45
30 60
Oppm R E/KERA 6.49+0.03 6.5040. 05
1. 05ppm & K% 4 4.48%40.06 4.40 +0.05
2. 11ppm REKHFRA 3.7040. 08 3.6840. 04
3.91ppm R E/KERAH 1.12 +0.12 1. 25 40. 37
3Vt E LA E A 1. 0020. 00 1. 0040. 00

2.3 FHEW P.i ATCC25611 {EFJG 1Y B 7% a5k
teds  fEF T E AR R A, A AW P ATCC25611
EREMHEE DB B ERYAEF ¥ E L (P
0. 05) 5 ¥ FH e B2 4[] 17 4 F s 180 R[] B 4% 4 9 8 o
P.i ATCC25611 fEHE M & B b K E R T8
T2 L (P>0.05), L& 3,

®3 KEABWI P.i ATCC25611 1€ /5 I B % S BL B (x5, Lge-
fu/ml)
Table 3 Comparison of total number of colonies of P. i ATCC25611 after

treatment of different solutions

& B ] ()
21 5
30 60

Oppm B UK R 4 3.19 0. 40 3.19 40. 20
1. 05ppm R EU/K WA 1.18 +0.20 1.29 +0.17
2. 11ppm S K ¥ B4 1.00 £0.00 1.00 =£0.00
3. 91ppm KA KWL 1.19 0. 40 1.00 0. 00
3N AL AR WA 1.00 £0.00 1.00 40. 00

P <0.001 <0. 001

2.4 FHAWEWI A.v ATCC19246 & F 5 1Y 1 7% 4
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(P<<0.05); fE F # BE A6 IR i /F F B 18] A [6] B,
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% BB 2 BA S8t (P<<0. 05) ;0ppm R A KA
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T EAE BRI A v ATCC19246 1 F G M B8 7% S50
2 F TG 2EE L (P>0.05), L% 4,

2.5 BLEKVEWNE F VR BE A AR R A T %o % B kAR
HILPERIT 4R REKBBRAEZIREGREA
KA PR BE 04 AH S M B B K T RS K I TR T AR
5 5L K AE s ] i A 56 (P<<0. 05) , L& 5.

®4 BEABRBI A v ATCC19246 £ EHIE & BB LL 8 (x5, Lge-

fu/ml)

Table 4 Comparison of total number of colonies of A, v ATCC19246 af-

ter treatment of different solutions

& F B[] (s)
4 53
30 60
Oppm S & /K W4 4.29 +0. 38 4.09 40. 29
1. 05ppm RAKBERA 2.39 £+0.19 2.50 0. 39
2. 11ppm R A KBB4 2.05 £0. 30 1.95 £0.19
3. 91ppm B4 /KB W4l 2.20 0. 50 1.00 40.00®
3Vt E AT WA 1. 00 =£0. 00 1.00 =£0.00

2 5 R e B WA 30s 3k, D P<<0. 05

RS KUEMASIWER

Table 5 Linear regression analysis results

MHE AR B Beta

P. g ATCC33277 BT 13. 60 -
it 8] 1.79 0.132
R 610. 44 0. 247

A.v ATCC19246 & 15. 90 -
it ] 1. 61 0.071
o 605. 76 0.154

F.n ATCC10953 H BT 15. 61 -
i [a] 2.20 0.138
ik BE 590. 61 0. 432

P.i ATCC25611 B 15. 77 -
i 1) 1.52 0.122
ok BE 610. 03 0. 637

3 itig

IF R BRI g — T L 4 P SRR 00 X 1
B BR85S 1 T T AR B R A O A R
W. BE LK FAERE@E P. g P.i.F.n ALy
G Pog A—Fh 5T AR R A RS R A %
R 45 =2 R B IR AR BR AT T, L TE 40 L 9 & BT 43 A 1
FWMEAMEFEMNTENEFZ—. HXERH
R, I R R AR 45 HOK R BR B AT 4 5O R
SE5 6 TH P OF iR H A R(gingipainR, Rgp) fil 5 #i
RIRFe 456 T M F 6 & A B K (gingipainK,
Kgp) ., i Kgp B N 2K 3 A7 Bk A4 . C K 3 Kb B 45 44
SRR, LS S 5 0 R 1E R A
ZLARZ RN, 51 & M 5 P . it 32 BH , 15 R
RAE Tt g5 S IR B S5 95 28 5 Kl B 45 4 B ] S o G- g
#H H (C-Reactive protein, CRP),. H B 4 4 & 1
(mannose-binding protein, MBP ). Ifil & I& ¥ £ & H
(Serum amyloid protein, SAP) & &M HE A L T
#-v(interferon-y, IFN-y) £ & & . & 3K 3 H F-«
(tumor necrosis factor-a, TNF-a) 25 40 il H F 19 4> +
R 8 2 0k 3Bk S 82 A, EL I BB 1Y 0 G IR I A R
i 7 P 5 R 2 R O .



BHREF 20195 11 A % 31 £% 114 Med J] West China, November 2019, Vol. 31,No. 11 « 1739 -

P.i 22— B 20 0 2% [ MR EAT I, L R
FR 2 o JE 4% . 0 9 B U 05 M R 8 L ek 4 B R
K EMEOASHEEEORE, REEFH LD E
B EBRAE, B, P. iR 5 L5 R % )
X, MXRVERBRDT B FME A B,
PES W v A=l 1 IR P EN ] Kdiba
PR, BT AR TY 1 OF M 6 0 o OF R R v
B4, Han ZUIBF5RR I P. | FHHEAR 12 F A 4%
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