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Study on Oral Care Improvement
— Comparison of the Antibacterial Activities of Isogen Gargle
and Green Tea and their Complementary Usage —
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Fig. 1 Antibacterial activity of green tea extract and Povidone-lodine . (A) One pack of green tea leaves
(GT, ca. 22 g) was suspended in 50 ml of PBS and extracted for 10 min at 80°C. The resultant solution was
serially diluted in PBS. (B) A 400 x £ volume of Povidone-lodine (Pl) was mixed with 2600 £ of PBS and then
diluted in series. A 250 p£ aliquot of each test solution (either GT or PI) was added to 0.75 ml of bacterial
culture either E. coli or a species of oral bacteria (10* cells/ml in LB medium), then each culture was
incubated for 12 to 18 hrs at 37°C. Numbers of bacteria were estimated photometrically.
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Fig. 3 Comparison of the antibacterial activity of
green tea extract and that of Povidone-lodine. Bacterial
cells (E. coli) were incubated in LB medium cantaining
either GT or Pl. At various times in the course of
incubation, the bacteria were collected by centrifuga-
fion for 3 min at 5000 rpm. The resultant bacterial pellet
was resuspended in 1 ml of LB and further cultured
under the same conditions. After 50 hours of incuba-
tion, the O.D. at 600 nm of each culture was measured.
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Fig. 2 Growth curves of bacteria before and after
freatment with green tea extract. A 30 p£ inoculum of
bacterial suspension (E. coli) was added to 0.75 ml of
each medium with or without GT. After 18 hrs of
incubation at 37°C, with shaking at 100 rpm, the bacterial

i % culture was divided into 10 portions in separate test

tubes, 900 wx£ of fresh LB medium was added, and
incubation was continued. As a control, a culture of
L bacteria which had never been exposed to GT was
divided into 10 portions in separate test fubes, and these
cultures were incubated in a similar manner. At various
times in the course of incubation, the OD at 600 nm was
measured to estimate number of bacteria in each culture.
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Fig.5 Cytotoxic activity of green tea and Povidone-lodine against cultured cells. In experiments with CV-1
cells , the cells (10* cells/well) were cultured in a medium (DMEM) supplemented with 10 % FCS in the wells
of microplates. The next day, 250 £ of either GT or Pl , both previously diluted with PBS, was dispensed into
each well of the microplates. The cells were incubated for another 24 hrs, then the cells were fixed, and the
fixed cells were photographed under a phase-contrast microscope. The ratio of damaged cells to surviving
cells was determined in each instance. Each point is the mean of duplicate determinations in separate
experiments. In the case of cells derived from the oral cavity, the survival ratio for each culture was
estimated by measuring lactate dehydrogenase activity as described in Materials and Methods.
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Fig. 6 Complementary effect of green tea in
maximizing the antibacterial activity exerted by
Isogen Gargle. Volunteers first gargled once
with IG solution containing 4.6 mg/ml Po-
vidone-lodine. Then, some of the volunteers
had their oral cavities sprayed with either
distilled water {IG+DW) or green tea (1G+Gre-
en Tea) every hour. The rest of the volunteers
were left without any further treatment (1G). At
various times, samples of oral bacteria in a
certain area of the oral cavity were collected
and the number of bacteria in each sample was
evaluated by culturing the bacteria.



8 AIZRBLWOREF TICMT AR — 1 v ¥V ¥ ERRFOMRBTEEOE L Th s oot iconT —

ZILET 2 MEEH DR ONE S LA L7, LA L, Oy 752 8% L - ERI o BET Ik,
FRAER Y v = VR EOBMALEL D S IR R PHEE SR T E v N S, —F, 1IG
i, BEMIZECERENRTYS L9 12, ERENTED TROWEREERTRD bz, R ] —
2 O FEREHLE T & o T S MREEECER ST LB & I o 72,

IG OH AR IZBEMATH b, Ry v = VO ZIEHE L ORRB ORASLEEEZ &
Fze ZNTIE, MEERIAAELC X D e ICRIRAHIR 5 T L 7o KIR o FZBE R IE, Yok
R TELTH A Ho —2DOWREMEI, BIERAATRHAICEE L CRBEM b 7 2 HIFEIH % B
BEEBZET, MBF2 RNREEEZ I TR ShLELONSL, B, 4 CIRELLKE
T H RFHERAIC L D RBISIERT A5 2 L6, FlIZIE W TR & H TR S 613

EDEIRMICEFEICM LRSI NL, H212X ), ZoOWREISRHES,

IG DL #HEL, 2% thﬁ&ﬁﬁlbfoLﬂit SHIDNE, PR 2
HbH. TNDZ, HEHDERLRTBELTOIG TH M TE L VEEITEET LI LICR D0t
T, IGHETD I A iklc, Hﬂﬂk%ﬁf&m%mﬁ%hh SR BN, 1IG OMEICIEIRE
NTWELOD, Do THEHI L b LEZOND, M6, 15~30EFRMETHI T E L
Th, ZOHEICOAMERICES 4V Y AR L ECHfah b 212, MlgsEEsmedw (E
ERDBTRT W) PO Thb, TR AVIVOREZH - TR LOHIoMBTELHZES .o
f,Ar;D@WMﬁﬁménéw%Lﬂ%ma%ﬂ@i IG TH A& L7zfkid, BIEFWICE S
FRLEOFRERAZ W, eI TERD S IG 2P WL TLE ) SLAFBEETHSH I,

LA LA s, M LEE:IGHERSMHEE L IEEELZEIDTHAL I 2 BELL,IG%:
FRLMELZ LT, REFYI— Fhba— FiEllirs23cEmmmos bicBls7:0THA 9,
39— Mg SRICHB L IG AT, YABMIENE R ). b L) Thhid, RBISEREL
o3 — FAHREARRUSIRAE T 2 S I VB L CIEEE & 1A RN — 8ROl 2358 4 12 fE T v, %
A L5 7%L o THIEPEMICHITAZ LIl 5, EE, HIBORMIEIZO L) il E R L
7o GRBEEF-¥). Wik, COREEFAMT LD, BB IGHEERWET L, LW,
Hie= ’u?éﬁﬁ*‘idfé’fﬁérn EEO IG HE A s I wZ o e b, LhLadb, Zh B EIE
HoBEALZ L7263 2212875720, REDHHELITVWZ v,

REHFZDIG z'mfw)m-!*%ﬁ?z?:a@ Tl A v, fiE\As, MRS 200 E R B D
BWELEW) EIE, BEFEMOOBEr 7HE LTRAESHO LRV, RERMO LD 12, ERHA,
RRIRHLIC D TH L 2 & TREE R BRICITHEE #Em@g%év# R0 REE DREr
TIZFHAMED RO TH D A de THIHTHRELREZ TRV, Lh L, #B35L 1IG OfF
e Lbligh &, WE OB X DA ORI REE 2 150 5 & v ) fififi iJ!ﬁfr FE B, WAL, Mo
IGMEE T 5, KIZ, B LZOBAEEDEEHRELwE Sz, »oFE 7, 16 TTEIHlakk
EBEEEIPD20C, B6 ok 22 B HPIER S 2 W ilifiatd 5. Sk Tl {32 aed
i, BEORTVPEEIHEETAMEERSLTI LA, INHENEEIGNL, KiEL?
3, BELSEEBHOEETL, BRI X A HENO RIFRESTETH > M L Twb. T, &
furc’)m'ﬂ@ AAME S 2122w T, RS, RO EEHI 3 280 R EH SR 50T

IHAVHALERLTVEY, 602, EESIE, (BRI X 2 REMEMIC, MRS X 5440 %
MﬂﬁmﬁMbcf FUEN O PEEEENNFTE 4 ] LT wa Y, Fihvw 2, Wi oot
SRR ERTIVUE, BAAREOIGHENTYL, £hi ) OFHGESFTELTHA ),

(14 7 %290 d 4 LT LIE UIEmIc e 6 2 LEo—2012, EROME e pdd s b



TRINER A 9

RLICLEDPEP LN Ze2H b, OEMIZE, 2 LIRILOBEYSTEET S L, EICBAL
T b, INODOMEMPERIIBRTHILE L TYADENMIBLHTIXA VA, BAME 70—
TOEILHEFILE>TEEF LWEHZRIZLTWA DS Lk v, F 75, 16 OMIAREY: L, nER
DGyl I B RS E 2 6D JERU ST ORISR BRI () ¢ WTREME DS D B 2,
L, IGIZZED LS fEAI S D LT, IGOHHOMEHIZHEE L v, 250, FHREA
P EOBBUIZ L BHLEHRY A -V BEENL D6, MRREFEEOSLZ WL OFOESF 7Io4E
M52 ZEhRDOENLD, F72, 1G DSFHFRTNEMIZ D 555 WHIIEIZ 0 L CHITR S 2 55 = 418,
BREDREFETL, ZOBOREFTICORELBEIL 0322 Lizb i b,

bobkd, MifadMrd-Th, W, IEH éfmbh?-w;tfﬁ%wa N (R W R )
MR TR (WL TEY, EAEOHMBEMEZZITLHETL205THAI. L Ludb,
IG A HABNZAE 4 100, ORERG RS A7 R oo L Bk s o> T:;E PEIGIERL T & { %0 o AALHIRL RS IC X
LEETNX, BAE (BIEEMREE), SRS, EHE, ¥ n%W}JﬁLJ&%%U FIREEZ: &1z
0. kB Blade Ll EIIEE#”«»M--'P'- LTwa A, B4 7% hf 72N, oy

LAAD Sz, Fi2, AERZEA R WIS E L 55 rl!}'“ Thdi, 8, O
FEM ORI E R DN OB 2B OHIZ L X T 5 tdc‘ HW%M@M%%%ET%@%
PHTCEDTH L, PEARHEANZ, ZOREFOPTHEEFENLTE2H, 2oLy A
ELTH LR TW AIEHGMORIEERIZ, FIATEETH-Th, AEFHILEVEWIFILL &
bo CORELIEHEMIIMHTLoD, 2612, QOL # M AL 619, Oy 74, 21
DFEEEAEEIC BT 2 EERHO—HE LTABTHNICE TWADTIREWES I H, S, =
NOEDOEZFEXIZLT, OMET 7OBKRITENKRE BTS2 L%,

X M

1) Zellen, P.A. (1994) 1994-the World Year of Oral Health. FDI World, 3: 13-15.

2) Yasuhara, T. and Itoh, K. (1996) A questionarire survey to evaluate the efficiency of gargling. Sangyo
Eiseigaku Zasshi, 38: 217-222

3 ) Domingo, M.A., Farrales, M.S., Loya, R.M., Pura, M.A., and Uy, H. (1996) The effect of 1% povidone
iodine as apre-procedural mouthrinse in 20 patients with varying degrees of oral hygiene. J. Philipp. Dent.
Assoc., 48: 31-38.

4 ) Takahashi, M., Shintani, T., Miyakawa, A., Hirata, S., Funaki, R., and Ishitani, K. (1996) Importance of
oral and dental care in home medical care. Sapporo Dental-Oral Surgery Clinic., 3: 311-316.

5) Kitazumi, E. (1998) Improvement of QOL by advance in the management of respiratory disorders,
dysphagia and upper gastrointestinal disorders inchildren with severe cerebral palsy. No To Hattatsu, 30:
207-214.

6 ) Kanie, J., Kono, K., Yamamoto, T., Akatsu, H., SHimokata, H., and Iguchi, A. (1998) Usefulness and
problems of percutaneous endoscopic gastrostomy in a geriatric hospital. Nippon Ronen Igakkai Zasshi, 33:
543-547.

7) Ueda, M., Hata, K.I., Horie, K., and Torii, S. (1995) The potential of oral mucosal cells for cultured
epithelium: a preliminary reporl. Ann. Plastic Surgery, 35: 498-504.

8) Koh, 1.Y. and Choi, D.W. (1987) Quantitative determination of glutamate mediated cortical neuronal

injury in cell culture by lactate dehydrogenase efflux assay. J. Neurosci. Methods, 20}, 83-90,



10 MRS LVOFES 7ICMT 5058 — 4 vy LgtoliiFEto g e 2o oo EkiconwT —

9) RFFHET, HHERT. FHEEM, WEET (1995) MEERLSHICBT2REATL -0
R A28 ML & A PE — MRSA- RSB E I 2 & TT — ARESREWEERME, 7
# 1 81-88.

10) Shetty, M., Subbannayya, K., and Shivananda, p.G. (1994) Antibacterial activity of tea (Camellia sinensis)
and coffee (Coffee arabica) with special reference to Salmonella tryphimurium. J. Commun. Dis., 26:
147-150.

11) Rasheed, A., and Haider, M. (1998) Antibacterial activity of Camellia sinensis extracts against dental
caries. Arch. Pharm. Res., 21: 348-352.

12) HEMESCHE, Ao RE (1997) FUEES 7 (S AEHT9 2 3850 0 JeBehf o8 — i L 30f A v Y v o/ — 2
VR LT oL, RS REE, 2% 1 201-204.

13) Yokozawa, T., Dong, E.,Churg, H.Y., Oura, H. & Nakagawa, H. (1997) Inhibitory Effect of Green Tea on
Injury to a Cultured Renal Epithelial Cell Line, LLC-PK,., Biosci. Biotech. Biochem., 61 (1), 204-206.

ABSTRACT

Isogen Gargle is widely accepted as an effective medicine for gargling, whereas there are reported to be some
problems associated with it such as a bitter taste and cytotoxicity. To make its use safer, more comfortable and
more effective, we examined the possibility of whether green tea extract functions to complement the activity of
Isogen Gargle. Green tea extract or its tannic acids showed strong antibacterial activity almost equivalent to that
of Isogen Gargle when present in the bacterial culture at all times. However, it showed only weak antibacterial
activity when removed after limited exposure of the bacterial cells. Green tea extract, however, did not show
any marked cytotoxic activity against cultured human cells derived from the oral cavity or against rat fibroblasts
(CV-1 cells) although such cytotoxic activity has often been observed in the case of Isogen Gargle. These
properties of green tea extract were quite distinct from those of Isogen Gargle, suggesting that it may be
possible to frequently use green tea after minimal use of Isogen Gargle in order to maintain the quality of oral
care required, and also to minimize the side effects caused by cytotoxic Isogen Gargle. The practical use of
these reagents in combination would serve as a useful means of oral care, not only providing gentle care for the
human body, but also reducing secondary effects in children, elderly people and patients receiving long-term

care who are suffering from swallowing problems.



