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BE DL, AR (Streptococcus mutans) . 77 —2 ORI & ICBI G- 2
(Streptococcus sanguinis). WERIEME (Porphyromonas gingivalis,
Actinomyces actinomycetemcomitans) X3 A4 Y ) VOFKBENEEZHBET L.
125ppm LA ED A 0¥ = NI T ol JER B E S T D Porphyromonas gingivalis,
Actinomyces actinomycetemcomitans DA BILFXE &, 500ppm DAY Y = /LTI T



Streptococcus sanguinis DA B I2FRE WA LT,

F. NRBITY, Streptococcus mutans, Streptococcus sobrintts, Actinomyces
naeslundii Oix/NEEMIEFEE MIC: minimal inhibitory concentration) . 250 u
g/ml, 250 g/ml, 100 g/ ml TH-o72(F2), ZOHEIX, Streptococcus mutans F
LW Streptococcus sobrinus TIIK) 2 (SRR, Actinomyces naeslundii \ZxI4 %
TV 2 VDN EREEE MIC:minimal inhibitory concentration) 235495 fZfe
BN LARL, RY 7=/ —VROWE L HAD LAKRE CHEDREAET DI LN
RBENTZ, BEATHRT Y "N T =R EORY 7 = /) — VEHICBW G EICHE
STV DLHEZNR & RIMRIS, IRER « BRRICKFEL TS Z L 2R LT,

#£2 AV VOB ER IR

Bacteria MIC (u g/mL)
S. mutans 250

S. sobrinus 250

A. naeslundii 100

MIC: minimal inhibitory concentration

Fukui 51, A2 Y=L+ 7 U —.2 1000ppm O 5 0D b 975 BEHE AR B O BRI L
TEEDRZRA L. 77 LEMARE STEO Porymphyromonas gingivalis, Prevotella
intermedia, Fusobacterium nucleatum|L 7 7 LBGVERREE 2 D Actinobacillus
actinomycetemcomitans, Eikenella corrodens V) 38VVEREZNEEZRLTZ(FK3), Z D%
RIS E OBV DRDOELEZ LN TV, #ESIX9, 125ppm LLED A >
= WX Porymphyromonas gingivalis & Actinobacillus actinomycetemcomitans D5 %
AEITHH LTz, 500ppm DAY > Y = )V Streptococcus sanguinis OYEHE Z A = AP
L7z, Li~L. Streptococcus mutans DHEEFEIE 500ppm DA 0 ¥ = MW T ] &
Nipnot-, —J5. INROIX Y, Streptococcus mutans, Streptococcus sobrinus,
Actinomyces naeslundiilZxF LT 250ppm LL DAY ¥ = VOFELRFEZHE L TW»
%o BREDROBNL, AV Y 2V ~ORBIFRIOZELZ L EZ N D,
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Number of Viable Bacteria (Log CFU/ml)

Sterile saline Glycerin Ozone gel Ozone cream
Species
P gingivalis 8 8.0 <2.0% 3.8
P. intermedia 7.5 7.2 2.0 2.4
F. nucleatum 6.8 6.8 2.0 4.9
A. actinomycetemcomitans 8.1 8.1 5.0 5.0
E. corrodens 8.1 8.1 5.0 5.0
@ Limit of detection.
x4 AU IVOFEFERNE
Number of Viable Bacteria (Log CFU/ml)
Species Ozone gel Reaction time (h)
(ppm) Blank Immediately 3 6
10 8.0 <2.0° 2.0 2.0
E coll 100 8.0 2.0 2.0 2.0
1000 8.0 2.0 2.0 2.0
10 8.0 2.0 2.0 2.0
P. aeruginosa 100 8.0 2.0 <2.0 <2.0
1000 8.0 2.0 2.0 2.0
10 8.0 8.0 2.0 2.0
S. aureus 100 8.0 2.0 2.0 2.0
1000 8.0 2.0 2.0 2.0
10 8.0 2.0 2.0 2.0
C. albicans 100 8.0 2.0 2.0 2.0
1000 8.0 2.0 2.0 2.0
10 8.0 8.0 5.0 2.0
MRSA 100 8.0 <2.0 <2.0 2.0
1000 8.0 <2.0 <2.0 2.0
10 8.0 8.0 2.0 2.0
S. epidermidis 100 8.0 <2.0 <2.0 2.0



1000 8.0 2.0 <2.0 <2.0

10 8.0 7.0 <2.0 <2.0

K. pneumoniae 100 8.0 2.0 <2.0 <2.0
1000 8.0 2.0 <2.0 <2.0

10 8.0 3.0 <2.0 <2.0

S. mutans 100 8.0 2.0 <2.0 <2.0
1000 8.0 2.0 <2.0 <2.0

10 7.0 7.0 7.0 7.0

B. subtilis 100 7.0 7.0 6.0 6.0
1000 7.0 7.0 4.5 4.5

@ Limit of detection.

EHITMESILY, Y v Y = VOERNIER~OIRH, FRICARE BEZEH~0 s 23 FTHE
W E . BT ISR DR E R, H D W IR MRS T 2 MG E M SR L
7= EDOFEE 100ppm A v Y = )ViL Escherichia coli, Enterococcus faecalis.,
Staphylococcus aureus, Lactobacillus casei O 4 FEMEIZXT L CHEREIREZ R LT, 1B
SALIN~D 100ppm A ¥ = L O 2 ARTE U 7o WI-38 e 2L 67~ & Ml 5 5
(T, AREFICES RIS S BIAEET D L EITFRD R olc, AV 0¥ = VOBWNIGHE~
DISH, FRCRE REIEHI~OISH RN AT 2 R T 5 6 O Th o7,

ATz VBT VR AN EREREEIZ L DT, AV K E L TRE R
DIRFMERIIFRF SN TWD, £LT, AV REFY P2 VOBREDROET, FV
VI RIS DT, OB INTEA Y COREMENZ ERRE EEZ D
NTz, A OMBEICT 2 ERIT. 4 g LI MERE)» S, BERE ORI
JSERRE LT, BEZ 37 - 1T v VO LEYZENE, DNA OFR{LAIEINT 72 & H Y
MRIZEDHDOEBZONT WD, £z, IhHAY v OREERBEFHIAR AL 72 56
ZE2b0THLZ LD, MMEFEIZHRALZNWEZEZ LTS, ZhE TOREIEM
DFFFEDS *0 0 &Y ¥ = L OEEALFE R EE & BRI 3 58 Ao Rl shn
7o

RS IR RAES R

FNLY. Ty FEHWCTERMICAGIM ZER L, ORIk 4 vy =L
DL WIRMNHRR A BIZE Lie, ZORE, 4> Y=/, 10ppm, 100ppm,
1000ppm DR FEARAFANZANEHTAL O/ NERE < Te oz (B 4) S BTG TR 7 BH#
WZRVEWT SRS EROE MO FAEN b (¥ 5), BLEDOFEERNGAY ¥ = VIZANE
IIEIARERN R o D & AR LTz,



{mm

I | *(15.0%)

*(26.5%)

* P fit <0.05

4 *(47.8%)
3 B 7YY ki
B 10ppm
2 :
100 ppm
1 W 1000 ppm

1 A 3 A {3 5 A 7 H
B4 ANSEOFHIGE R

>
:-!
-

7))V ERTBE
R AV kA AR AR T T HRICB T, Ay
SO B TH Y, SO O, U ER A & R,

Wiz, BEIZ O, AoV Iw s ad—ijE (FY 7 U —2) (1000mg/ml) %
WL T2 A ARG % T BUE ORIEE I R 2 MR LTe, ZORER. 4 VB ITHM
WO EROBFAE L ERTORBIFEHBRMEORE L& < . AIREIZ X v AEIREOR
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K0 RO i A2 RIS U, B e BN OB A A L O N AR O TE BAREE DS 22
Bl FEBFAICKLERYGE L TOMMEERE S~ AR EE DN D,
FRIZEBWNTITA Y COERIZ LY EGF 72 & OFMAEHIFEK 235558 S d & 9 s »s
HHZ NG, AV UN ERMEOEEAEE L LB DD, AT, ERITHREK
FEPEICHETE R T DI CTd 2 DT, A ORMEL D IELNICHETT 2 Z LIX RO
A AR ICECNCHE SN D Z LICORR o iR e ZE2 LA LN TX S,

IS OFRRIZFMOOWE LA TH T, DFED, AV V=, AV 7Y —A
AR I ARER RN 8 D Z L 2R LT b D Th - 72,

MRIERR

INE CHIRICRT D A v DB E R TIE., WEOLHA, KRB RAED
ELTBY, TZICAHY VEBRBBSEDLLE~NR=THRZ A T2 DFEREIEL, N
fixe DY A S A (IL-4, IL-5, GM-CSF) C4fHERD &AL (IL-8, GRO, ENA-78) 2P 5
LCWBEBZLND %Y, Fio, SRS ERORIEICA Y V2 UgTE S W 5 & EGF,
EGFR, TGF-a 23 KT 2% L FbTW\b, I 61T, MEMRRIZAY V2 EHEE 2 &34
FNIA L ThD IL-8 DHWERT Z LML TS, IL-8 [THMEF MRS, Mg
Bk, AMEROEMMEEED, LS LR TFTH D, UEDOZ ENBAUGEHIZA Y v
EER S5 ERIEVEMIZICE D IL-8 72 EDH A NI A DBIRRHESE A OHEFE 22 L,
B ORABIEBICEENIERA LI b D LB 5N TS 219 Zh b OIEEGERONLGE
Dz Makita HiX ™V, b b RRMESERIIL A W o ER RS R E T LICB W, lER
JRIKIE Porphyromonas gingivarlis LPS FIJIZ &V PEAE S NDRIEVET A N A TH D
L6 IL-8 A4 v Y= /Lidfl Lz, ZORHEIE, 4 v Vo VARRIEERZAT
DLV HREEERIET LD THhoT (K6),
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Discovery of novel bioactivity of ozone gel « ointment for dental medical developed in Japan

Pao-Li Wang

Department of Bacteriology, Osaka Dental University

Ozone (O3) has been widely used as hand- and face-antisepsis and infection control in hospital due
to its strong and immediate sterilization effect and no concern about environmental pollution.
Moreover, ozone is high safety-aspect because the reduction-product of ozone is oxygen. In dental
area, ozone has been also widely used in particular the area of periodontal surgery, tooth extraction
and infection control in dental hospital. However, ozonated water has an unpleasant smell and a
short half- life of about 30 min, and thus no long-term sterilization effect. Recently, ozone gel -
ointment, which consists of a glycerin solution containing ozone, has been developed in Japan. The
ozone gel - ointment has high concentration of 0zone, showing a 6-month-long sterilization effect,
no development of bacterial strains manifesting ozone-resistance and the lack of an unpleasant smell.
The bioactivity of ozone gel - ointment is similar to ozonated water. In the near future, ozone gel *
cream will spread for antibacterial, wound healing, anti-inflammation, local hemostatic and bleach
of a tooth in dental medical treatment.

Key words: ozone gel, ozone ointment, bioactivity, Japan dental treatment
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