118

ooooooooboaoao

obooo oooo

gbooogo

Streptococcus pneumoniae O O O O epigallocatechingallate 0 0 O O O

g

0 No0oo0o0*™MoO0 o0*mo

oo*x;oo oov

"Mooooooooooo®
‘Doooooooooon
‘Doooooooooon

000130 120 13000000 140 10 150000

Streptococcus pneumoniae J 000000000 DODODODOO0O0OOOOOOOOODODOOODO
epigallocatechin gallate EGCgU 0 000000 DOOOOOOOOOODOODOODOOOOOOOOd
04000000000000000 EGCgO MICO 250pgimLOMIC 00000000000
000000000000 DO00000025000000000000000EGCg 500ugimLO0
1x10TmL O 00000000 500000000000 EGCg 2500125ugimL 0000000 10
ioo01wimood D 0OOooooOOo0obOo0b0o0ob0bOObODDbO0o0Ob0o0obUOe0DbOODbDOODO
MICOOO EGCgODOOODOODOOD12 MICOOODODODDODODDODODODODODOOODOODOOOOoOOO
0000000 penicillinresistant S pneumoniae D PRSPO 1100000 EGCgODOOODODOO
o00000ooooobOdoDi14 MICOEGCQUODODODODODODOOOOOODODODODODOODODOO
o000000b000obO00obO00obO0o0obD0o0obOobDO0oOoPCRODODODDODOODOODOOODOO
00000000000 penicillinbinding proteind PBPO 2B classBO 80000000 PBP2B
class A0 00000 3000000000000 0DO0ODOO0OO0OO0OOOooOOooDOoPRSPOOODO
000000 EGCgDOD0OD0ODOPRSPOODDOODOOOOOOODODODODODODOO

Key words 00 00 O O epigallocatechin gallate: EGCgI] S. pneumoniae [0 PRSP PSSP O
0 0 0O 0O benzylpenicillinO PCGL Penicillin binding proteind PBPC 2 B

goooooboboooooooobobobooooobooo
oo00ooooo*™gooooooooo®™oooooo®
godoobobboooooobobobobooooooogooo
oooo™oo00000oooooooooooooon
00000o00oooooooooooo*™gooooooo
goodoobobbooooooboboboboooooooogooo
0 0000000000000000000methicillin
resistant Staphylococcus aureus; MRSAO OO OO OOO
godoobobbooooooboboboboooooooooo
ooOo“sOoooooooooo

00D0O00O00D00ODO00DOO0O00O0ODOO0DbOO0PRSPO
000DDO000000000oooooooDoooOoDbi9esod
JooooopPRSPOODDOOOOOOOOOODDOO
oooo*™oo0oo0o0o0o0oUooooooooooooo
000000000 DOOo0bOO0oOoOoooObooPrRSPOOO
goodoobobbooooooboboboboooooooooo
goodoobobbooooooboboboboooooooooo
goooooo

0ooooooooooooooooooooooooo
000 Sreptococcus pneumoniae 0000000000
000000 PRSPOOOO MICOOOODDOOOOOO

OO0O0O0OO0O0ODD0DDDODODODO OOPRSPO penicillin
susceptible S pneunoniae D PSSPO 0000 O0O0OO0OO
godoooooooooooobobooboobooooo
od
1000000

10 oDooo

S pneunoniae 580 0 00010000000 1D
553080 00000000000 DOOUDOODOKK 230
KK 470 KK 570 KK 850 KK 1080 MA—-10 KK 11201
KK134MO0O0 49000000 ooooooooo
goooUoO0oQ0OoOoO0O0oOO0OoDOUOULOUUOooo
0000000000000 0OU0UUOU0U s pneumoniae
00O MICOOO6ugImLOOOODOOOODOOODO
0 O 3 penicillin—susceptible S pneumoniae; PSSP
cl01pgdmLOOOODODODODODODUODODOOD
O penicillin-Hintermediate S. pneumoniae; PISPT] 2u g
ImLOOOOOO0O0ODODOOODOdpenicllin—
resistant S pneumoniae; PRSP0 00000000
OO00o00ooDoOooPRSPOOOOODOOOOO
gooooOopoooooooo

20 DOooOOo

‘000000000 1-5-8



VOL.50 NO.2

S pneumoniae 0000 EGCgO OO OO 119

0 O Cepigallocatechin  gallated EGCgO O 0 980 O
ooHPLCOOOOOOOOOOOOOODOUODOO
ooooooooooooooo

30 DOooOoopooooo
gdooooOoOoOoOoOoOoUOOOUOODOUoOoood
O00o000o0o0O0oooooooOoO 20wivd ™
PBSOCOO 3000000000 3000000100
NaOH O OO 100 HCIOO pHO 7.00 O O O 15000
rpmC TOMY MC5005000000000000
O0O00000Mini—sartONMLO2umO O OO OO
goo0oo0o0o0o0o0o0oUoLOUoULOUULoUoUoooo
ooooopooooo

40 BenzylpenicillinO Penicillin G: PCGO
Penicillin GO PCGUOOUOOOO0OOOOOOOOO
ooooooooooooooood

50 DO0oOOooooooMicooo
0000000 EGCQU OO PCGOOOO MICO
000000000000 OoO0oOoO®™mOoO0oooo
NCCLS* O 00 O0O000D0000oooooooon
00000 MO0 Fetal Bovine SerumCLot. No.4080315
Dainippon Pharmaceutical Co.0 Ltd0 OO0 OO0 OO0
000000 cation adjusted Mueller—Hinton Broth
0O CAMHB; Difco Lab.0USAO OO CAMHBOOOO
OO0 CAMHBOOOOUOODOOOOUOOOOOUODOO
ooooo

60 DOoOO

010 EGCgOODOODODOO

20000 CAMHBO 20000 EGCgU OO OO
O0000OOcontrolD000O0OOOOOCAMHBO 15
000000000 final O 1x10*CFUIML O OO0 O O
000000000103050240 0 370050 CO.
goooo0o0o0o0o0oOoUoLOoUoLOUULoUooooo
OcCcrUuOOOU0U0OoOooOooUoooooUoooD 3o ™
0000000000000 0OUO0UUO Bran Heart
Infusion agar( DifcoLab.0 USAD OO OOOO

020 oooooooooooo

20000 CAMHBO 2000000000 O00ODO
000000 00O000oOoooUooooDOod25d
so0iowlvi 000000 U0O0OoOoOoOooooooo
O0OO0OCAMHBO 150000000000 1x10°*CFU
ImLOO0O0OD0O0O00O0103050240000000
000 EGCgUOIOODOOOOOCRUDOOODOCOO
oooo

030 MICOOO EGCgOOOOO

S pneunmoniae 0 EGCg O MICO 250u gimL O O
Oooooooonbss3oooooooooowng
000200000000 20000 CAMHBO OO
000000 EGCgQUDOUDODO EGCgUI OO 125
polmLO1I2MICOOOO 4000 EGCgO OO OO

ddilddoobobob0oooooobobbobooog ax
I0CFUlmLOO00OC0O0OO0O0O0OOOOoUUOoUoDooOO
6000000000 EGCgU 125pugimLO 0o
00 EGCgUUU0U0UOOnoUUUg eGCcgbbooogd
0 o0B31.306250 00 125ugimL 0D OO 00O O EGCg
goooboobbobobiwms3amebEGCgU O Om7d
02400000000 cCcRUODOOODOO

040 EGCgU PCGUODOOODOOODO

PRSPOOOOOODO2000 cCAMHBOODOODO

000000000 control DOOOEGCgOODOOO
goou4aMIiCOODOO PCGUUOOODOODODOO
goooooeuogimLOdoooooooooood
PCGUO OO 20 0 0 CAMHBO 0.12ugilmL OO PCG
goooobopCcGUOO: 0.06pgimLOEGCgO OO 2
gooddcCAMHBO 112MICO EGCg D OO dd
OOEGCgUDO: 114 MICLO PCGU EGCgOODOO
0 PCGO0.24ugimL 0O EGCgiMICO O O O O O
OPCG: 0.12ugimLO EGCg: 1012MICOOODO O O O
gooob20000 cAMHBOUOOODOOOOGOGd
go00000 PCG: 0.06pgimLO EGCg: 114MICO
gdboboooooboboocAMHBO 15000000
0000 Ix1I0'CFUmL O 00000 Ooooo3ued1s
gdbooooboob cruboboboobooooo

70 PCROODOOOOOODOOOO

PBP2BO 0 D0O0DODODOODODOOO Garcia
O*0ODbowson0*000000000O0OOOOOOO
gooboooooobbboboobobobuoobodg
autolysnO0 D00 000O00O0ODOOODO classAD
O0cassBOOOODODODDODODNAOOOODODOOO
godboooobooboooobooo

S pneumoniae 0 0O O O autolysin O O O O LyA
0 273bp 0 primer pair: Forward: 5TGAAGCGGAT
TATCACTGGC 3; Reverse: 5GCTAAACTCCCTGTAT
CAAGCG 3;

PenicillinBinding Protein 2 B0 PBP2BO class A
O000%0 215bp 0 primer pair: Forward: 5CTAG
GCCAATGCCGATTACG 3; Reverse: 5AGTAGATT
CATCTGGTAGGTC 3;

PBP2B class BO OO0 286bp 0 primer pair:
Forward: 5'CCAAACCTTAACAGATCAGC 3'; Re
verse: 5SAGTAGATTCATCTGGTAGGTC 3

DNAODOOOOOD tenplate DNAODO 0.1ugO0O
00000 o940 30 sec 00O OO0 500 90 sec
0000 720 90 secd 1 cycled0 00 30 cycled OO
goPCROOOSO ODOOOOOOOOOOOOOO
godoooODNAODODOOODOODOO PRSP120

gdobildoboboood1gobo pssP10O00O O
goooon



120 ooooooooboaoao

obooo oooo

1o o O

10 000ooooooog Mic

S pneunoniae580 0 0 00 EGCgO OO PCGO
oooopoooooooMICOODOOOOooooO
EGCgO MICO S pneurmoniae 58 0 O 0O O 125y gl
mL; 900 250pu gimL; 46 00 500p gimL; 30 O O
OO00oo PCGUOOOO MICO 0.03ugimL O0; 19
0 [0.06p gdmL; 140 00.13p glmL; 20 00.5u gimL;
2001pgimL; 90 0O2uglmL; 11 004pglmL; 1
OO0O0O0oO0oooDDoOOoEGCgO OO PCGOD OOO
MICOMIC, 0000000000 DOOO Table1O
oooo

20 0DoOooooooooo
ooooooog2s5010wivdi 0000000 EGCg
0000000000 0Fg 1000000000010
wivl OOOODoOO0O 3000000o0oooooogn

Table 10 Antibacterial activity of EGCg against clinical isolates of
Streptococcus pneumoniae

Strain” MICO pgimLO
0 n0 580 range 500 900
Penicillin—susceptible
125-500 125 250
0 nO 460
Penicillin—resistant
125-500 250 250

0OnO 120

“49 clinical isolates and 9 reference strains(]
Penicillin—susceptible including intermediatel O 1 pglmL,
Penicillin—resistant: 0 2 ugimL

ooosowliviOOooOo30ooooooooooono
O uimooobooooooouo2a0000o0o00o2s
wivl OOGO50000 11o000000o0coao 24
cooooooood

30 EGCgUOOOOO

S pneumoniae 1D 553 0 0 0 O EGCg 1250 2500
500pgimLOO0O0O0O00DO Fig.200 0 00EGCg
500pgImLO0001x100mL 000 30500000
OOOEGCg250pgimL OO0 00050000000
coooooooboooboooooooOoooboooon
Ub0000000EGCg125pgimL OO0 OOOCOO
ooocoooOogooboipicocooooosobooOooOoan
EGCg250ugimLOO0000000O0O0O0O00O00O0

40 MICOOO EGCgOOOOOOO

smoboooooooaiMicO OO 1z2MICO O
ooboocoostoebOoboocOoOoOobOOoOOoOOoOoOn
obOoboOooooobOoobOobocbOOoon ecGCgO
obOooooob EeEGCgUbOOOoOOooOoOoOooboonn
Oo0000000000EGCg125ugimid 102MICO
obOoocobOO0obOoO0OeOObOOOEBGCgOOOOODO
ooo0o0o0o0oObc0o0obOOooOo0O0OOn 125062.50
313ugimL O EGCgOOOOO0OOODOO Fig. 300
OOO0Ocontro 0000 1000000000000O
ooo0o0o0o0000000 EGCg 1250gimL OO0
be0bOdb0cOOOoOOoOOOOOOoOoOoOoOoobooOn
ooo00e25000 1250 gimL EGCgOOOOOOO
ooboooooooobooooooooooooon 10

O
10°
—O— control
10°
-
E [ o=—/_ —A— 25wiO
o —— 5wiOD0
10®
—@— 10wNO L
10?
O
10! \
3
I | ; '.\[‘]
0 1 3 5 24

Timél hoursO O

Fig. 1. Bactericidal activity of green teaextract on Streptococcus

pneumoniael]

CAMHB medium with varying concentrations of tea—extract

wasincluded in culture

tubes and then S pneumoniae 0 1x100mL 0 added.

After incubation the number of viable bacteriald CFUO in
broth was determined by the standard plate count with
Brain Heart Infusion agar platesd additional 30 hose

bloodT]



VOL.50 NO.2 S pneunoniae 0000 EGCgO O O0ODO 121

108

107 /O
S

108

—O— control
10°

A —A— EGCg 125y gimL
10* i/o
E— —O— EGCg 250 g/mL
108
0
—@— EGCqg 500u g/mL
102

10t

CFU/mL

! I | ® *—
0 1 3 5 24
Timé] hoursO O

Fig. 2. Bactericidal activity of EGCg on Streptococcus pneumoniael]
CAMHB medium with varying concentrations of EGCg was
included in culture tubes and then S pneumoniael 1x100mL0O
added.
After incubation the number of viable bacteriall CFUO in broth
was determined by the standard plate count with Brain Heart
Infusion agar plates’] additional 30 hose bloodT]
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Fig. 3. Bactericidal effect of additional EGCg on Streptococcus pneurmoniael]
CAMHB medium with EGCg 125p gimLO half MICO was dispensed in
culture tubes and S pneumoniae 0 1x10'0mL 0 added.

After incubation varying concentrations of EGCg below MICO was added
6 h later(d and results revealed that remaining bacteria were killed at only
half theMIC.
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Fig. 4. Bactericidal effect in combination with benzylpenicillin
OPCGOand EGCg on penicillin—resistant Streptococcus
pneuminiad] PRSP
After incubation the number of viable bacteriall CFUO in
broth was determined by the standard plate count with
Brain Heart Infusion agar platesd additional 30 horse

blood[
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Fig. 5. Electrophoresisof PCR product.
Streptococcus pneurmoniae DNA was used for 30 cycle PCR to amplify autolysin
O LyAOand penicillin—binding proteinl PBPCB class A or class B generegion. PCR
products were separateson 50 polyacrylamide gel electrophoresis.
Clinical isolated strain: H 230 H 300 H 310 H 390 H 400 H 49
Reference strain: KK 108
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Antibacterial and bactericidal activity of EGCg on Streptococus pneumoniae

Isamu 1to™0 Sachie Okubo™ Kunihiko Fukuchi*O
Y ukihiko Hara™ and Tadakatsu Shimamura”

“Departments of Microbiology and Immunologyd and *Clinical Pathology] Showa University School of Medicined
1-5-8 Hatanodai 0 Shinagawall Tokyo 142—-8555[1 Japan
*Tokyo Food Techno Co.O Ltd.

The antibacterial activity of ] O Cepigallocatechin gallatell EGCgT] purified from green tea was studied
using 9 reference strains and 49 clinical isolated strains of Streptococcus pneumoniaeld The MICy of EGCg
against S pneumoniae was 250u gdmL. The concentration of EGCg having antibacterial activity isequal to
adaily consumable concentration of tea. The time—killing assay showed that a concentration of 500u gl mL
of EGCg showed marked killing activity against 1x10°'mL of bacteriall initial bacterial countd within 5
hours. However(d 250 or 125y gdmL of EGCg killed only moderate numbers of bacteria and remaining
bacteria spread again later. To these remaining bacterialEGCg at concentrations below the M1 C was added
6 hours later. In these cases] remaining viable bacteria were killed using only half the MIC of EGCg. We
studied the bactericidal effects of EGCg combinad with benzylpenicillind PCGOusing 11 strains of penicillin
—resistant S pneumoniae 0 PRSPI] Combing PCG with 104 the MIC of EGCg the concentration of PCG

0 0.06p gdmL 0O that kills penicillin—sensitive strains now also killed highly penicillin—resistant strains.
Analysis of penicillin—resistant genes in PRSP by polymerase chain reaction] PCR[ showed 8 penicillin
binding proteind] PBPO 2 B class B strains but no PBP 2B class A strain indicating that the combined
antibacterial effect of penicillin and EGCg on PRSP was obtained regardless of the resistance acquisition
mechanism.



