0000 Mooo O0OOoOno JUNEMDOOIo oo

[]

[
oboooooggoboobobd
[

U
MRSA O OOO
g o o d
00000000000000
000M000mo000
000M000Mmo0000

gooo

0000000000000 OO methicillin-resistant
SaphylococcusaureusO MRSAO O OO0 OO OODOODO
00D00ddoooooooooobomooooo
000000 MRSAOOOOOOOOOOOODOOO
000000000 o0oooobooooooooo
OMRSAOOOOOODMmMOODOOOOOORDOO
gbooboobooboboobooooooooa
o o0o00000oU0o0O0 MRSAOOIMOoO OO
ofOoooo0oodoo0ooooooooooooon
gooOoOoOoOoOoOoOoOoOOOOOObOUObODOOOOO

oo oooooooobooooo
gooOoOoOoOoOoOoOoOoOOOOOObOUObODOOOOO
0000000000 obo0onmomoooobooo
goo0ooOoOopo@oooOoOoOoOoOoOoobOOoOooOoo
goooooooooobobbobobboobooooga
000000000000 000OQD0OO0phytoalexin
goooooooooobobbobobboobooooga
gooOoOoOoOoOoOoOoOoOOOOOObOUObODOOOOO
goooooooooobobbobobboobooooga
O00ooooooooooqrg

0oo0odrmooooooooooooooooono
gooOoOoOoOoOoOoOoOoOOOOOOOUObODOODODO
oooooOnooooooooooobbobobooood
gooOoOoOoOoOoOoOoOoOOOOOOOUObODOODODO
0oooOopoO0OODOOO0O MRSADODODOOOOO
000000000 ODoooooooooooo
goooooooooobbobobboboooooa
oorP"OoU0oooopOOOUOOOOOOOOO
0oooooooooooogoeOOoOOoOOoODOOOOd

OOO0O0O0O0O0O0ODOOOILSMROODOOOOOOO

gofdooobooobooooooooboooooog
000D OO0 0O0O0OO0O0OOOOOInducer of
3 Lactam drugs-Susceptibility in MRSAO ILSMRITY
goooo=POooooooooooooooooo
oooooooooooooooogoOOoOOoOOOOd
O0O0OO0OMRSAODOOOOOOOOOODOOOOO
OdnooooogoOO0O0O0OO0O0O0O0O0OO0O0OOOOooan
goooooooooo

gooOoomwsMROOOOODODODODOOOOOOO
O0000SawreusO0 0000000000 O0OOOO
00000000 sawreusO0 00 O00O0O0O0OOOO
MRSAO ROOOUOOOOOOOCOOOOOOOOO
0ooogoO0OOdO0oO0OOoOoOoO MRSAOODOOOOO
do00O0oO0O0oO0O0oO0O0O0O0OO0O0OO0OO0OO0OUOOOOooOoo
godoooooooboooobooobooooooaoao
MRSAO RUOO0OO0O0ODOOOOOOOOUOOOOO
OJILSMRDOODOOILSMROOOOOODOOMRSA
do0odooooonwsSMROOOOOOOOOOOO
oo

O0S aureusDO0O00OOOOOOOOO

O0S.aureus 0000 0O0O0OQOQOWmO

SawreusU 000000 MnmO0OOC0OO0ODOOO
gooooooobooooboobboobnmmbbDbOO
gomomoooobobooboooooooooobogbo
ooOooo0obD saweusOOO0O0O0O0OO0OOODO
gbobooooomubobooooooooobogoDo
ooooo¥y0000o0oooooooooooom
gboooooobooboboboooooooogoo
00000 teichoicacidODODODOOOOOODOOOOO



C-terminal anchored
(LPXTG motif)

Lipoprotein

Carbohydrate

S
(et et
¢ O

!

Peptidoglycan

oo oao

Charge / hydrophobic 3:

TA

=
N\

Q
¢ N
0]

1

15

i

srs :

O :fa@@@;@.%@@@@%@@@@@@@@%@a:;;;a%@ﬂ%@@ o 5 S SE” SooRRREEEE
venirne Q1 x. m.3 .e.m it SR SELEELTEACLEEY:
S R

dobdoobooooboooooooobooooon

O000U00o0U0doouooooouooooooao

dooooobooooboooooooobooooon

O00oooO0oO0oO0oO0oO0OO0OO0OO0OO0OO0OO0OO0OOOOOO

dooooobooooboooooooobooooon

Od00U00o0o0o0oooooouooooooooao

membrane teichoic acid 00 OO0 OO 0O lipoteichoic

acdd 0000000000000 DOUOOOOOO

dooooobooooboooooooobooooon

go00O0O0oO0O0O0O0O0O0O0O0O0O0O0O0O0OU0OOOOOOO
dooooobooooboooooooobooooon

do00O0oO0oO0oO0oO0oO0O0O0OO0O0O0OO0OO0OO0O0OOOOOO

dooooobooooboooooooobooooon

go00O0O0oO0O0O0O0O0O0O0O0O0O0O0O0O0OU0OOOOOOO
0000o0oo0oo0oooooo0ooooooooo>Pg

g0o0O0O0O0O0oO0oONOOOOOOOOOOOOOOO

Jood00oooooooboooocooooooOoan

LPXTGUUOUOOUOOOOODUOOOOOUOOoDoOoOooQ

doooooboooobooooooooobooooon

go00O0O0O0O0O0oO0oO0OoOoooooo

O0S.aureus 000 O0OOO0OOOOW0

Sawreus0 000000000000 OOMOI cell wall
hydrolases[TN-acetylglucosaminidase[JN -acetylmuramidase
O endopeptidase 0 O 0000000000 OOOOO

dodoooboooboooouooooboooooo

do0ooooOoPQUooUoooooooooooooo

O OautolyticenzymeO OO0 000000 atl 00O OO
00000000 O0O™Yg00O0O0o0dN-acetylmuramyl-
L-alanine-amidase [0 N-acetylglucosaminidase 00 0

gdo00O0oO0O0O0oO0oO0O0oO0OO0O0OO0OO0OO0OO0O0OO0OOOOO

do0Moboomobooobdmoooooadd

Od00o0o0d0oooooooUoooooooooo

NN

goo00oO0oO0oO0oOOO0OOoOOoOOoOOOOoowe
OO0MoMmnmOO0OO0CO0O0O0O0O0OODOOoODoOobO
O000OseptumOcrosswallJ 00O 0O00OO0OO0OO
OO00000ODO0O0O00bDOebObOOO0OmOoODO
0000000ooooooooooooooooon
oooboooOooooOoOoooOoooboOoooboooo
odbobobobobobdbdD M murosomeld
cooboooOooooOooooOooobOoooboooo
O000000ooooooooooooooooon
go0ooOoOoOooooOoOopboOooooooooDo

gooooowo
ogbodooboooobooooobooooboooood

00000 0oooO0o0cmOOUOOoOOUOOoOoO

staphylococcus 0 0 0000000000 O0OO0OOO0O



ooooooooooooooo

gooo0oodmoooooooooooooog
O000e00oooooooooooooooooog
00oo0ooooooooooooooogoooog
gooooUooOoopDUoOoooofooDoooo* oo
0000prwO primary walld parentwall 0000
00O 0000 O scWOsecondary wallOdaughter wallY O
goooooooooooooooooDoo oood
O StrOstrippingsystem OO0 0O0OOO0O0OO0OOOO
00o0o0o0ooooooooooooooooooog
00o0o0oooooooooooooooooog

goooooooon Sawreus 00 0OO0O0OONO
DD]D

Alexander FlemingOOT OO OO0 0000000

00O Staphylococcus0 00O OQQO0O
O000a00000000bO fI3*
Sp0d O O 0 O O splitting systemT]
MuSO O OO O O O murosomestd
Of00 0O 0 O 0O batumind O pgld
mOOO0000000o00
oooooo

gopooooooooooooooooooooo
gdoo0ooOoOoOoOoOoUOUOOOOOUODUOUODOoOoO
gooooOoOoOoOoQoOoOoOoOoOOoOD@ooooooo
gooooOooooooooo

oo0o0oooooooooooooooooooog
O00O0D0O0D0OODODODOPBPsO penicillin binding
proteinsO00000000RO0OOOOO PBPsOO
000000000 DOO00O0ODDDdcross-linkingd
gooo@ooo@oooooooOoopooooooo
00000000 0oU0ooooooooooooo
PBPsOOOODOO

OO0 PBPsO SaweusO0 O OO OOPBPOOOO
goooooooo

O000SareusO PBPOCOOODOOOOOOOO
goooooo



N oo oo

oooopoOO0o0U00oO0OOoOoOoOoOooOoooo®™4m
Transpeptidase 0 O O carboxypeptidase 0 0 0O 0O O
oo
0000 MRSAOOOOODOOOOO mecO OO
0J00oooooooooooooo™™goooood
PBPsO0O0000OROODOOODOOODOOODOOODOO
O PBPO'0O0OOOO PBPDALDOOOODOODOOOO
0O 0 0 O/mmeg
00000000 oooooomugimiDOooaono
O Ostaphylococci D00 O0O0000DODODOODODOO
godoooboooboooouooooboooooo
00000000000 oooooooooad®On
dodoooboooboooouoooobooooo
dodooooooooboooooooobooo* ood
godooooooobo” oobuooobooooooao
0000000000000 0 staphylococei 0 0 OO
dooobooobobabcoboooooooon
dododoooooooboooobobooboooooa
godooooooooooo
00 Staphylococcus 000000000000 boboooogooooooooodoooodd
bAODDOODODOOO0OOO0OO0D0O0 PBPsOUO0O00O0OO0O0OOOODODOOOOOOOOOO
00000000000000000000000000
000000000 staphylococcus 00000000000 O000000000000000000PBPOOOOO
noooooonoooooooonnoboboobol  §h pgpsgppooODOOO0DODOD0OOO

goooooooboooooboooooboboooobooobooa

0OmMusODO0oooooooooongdlp00D0O0O 00000000 OstaphylococciD DO OOO0OOOO
00000000000000000000000000

Ospo0 00000000D00D00D0O0O0OODO dodoooboooobooooooooobooa
gBpOOoOoOoOoOoooDoOooDoOonooO

awooooooooddpwoOoOoOooOOoOooostroDooOo noooouooouoouoouoodooooodn

a 00D0O00bO0o0bOoooDbOoooooooooooa

gboooooobooboboboooooooobogoDbo

goboobooboobboobuooboooboo
PBPOOMkDa OO OODOOOODO transpeptidase gboooooobooboboboooooooobogoDbo
goboooobobooboooboob pBPOD gboobooobooobooobbmobooboogoo
OO0OO0OD0OODOOO0OOOelongatonDODOO0OO0OO gboooooooobobooooooooobogobo
oooooow4dg goboobooboobboobooboboooboo
PBPOOMkDa OO OODOOOODO transpeptidase gooooooo* obobr obooooooobgoobo
O0O00O00OcefotaximeO OO0 0OO0OOT0O0O gooboobogobooboooboon
O00oooooooooo®mYg obobooooooooboobobobooooogo
PBPOOMKDa OO OOOODOODO transpeptidase gbooooooobobobooooooobooobaobo
OOOOD0OOOcephalexinDOOODOODOcephradinel OO000O0OO0ODOOOOOOOOODOOCOODOOOO
cefaclor0 0 000000 O0POOO0OODOOOOO goboobooboobboobooboboooboo
O000ooooo®¥™oo0oooooooooog gboooooooobobooooooooobogobo
gbooooogo O0000000OstaphylococciD 000000000
PBPO O kba OO0 O0O0OOOOOOCODOOO gboooooooobobooooooooobogobo
goboobbooboobboobooboboon goboobooboobboobooboboooboo



ooooooooooooooo

O0000Ostaphylococci D000 0O0O00OD0OO0OO0ODODO
0o0o0oooooooooooooooooooogo
oMo oooooooobooon
000000 mo0o0o0ooooooomoooo®yg

OOMRSAOB-0O000DO0OOOOOOOOODO
gooo

Doo0oDoDoboDOoDO0ODODMRSAOODODOOOO PBPs
goboooogopBPO'ODOOOODOOOPBPO OO
Jo000oDoDoooooooeDOO0OOO0O0ODOOOOO
googoDoOC0OO0OO0OO0ODOOObODbOOODO
goooobooboboboopBPO’'O00UbDOOLDOOO
pUO000DOC0DOOCO0O0OOC0OODOOMRSADOOO
gooOoMIiQOOOOOOOODmOO™pem OO O

OO0 0OO0OODOOOoo staphylococ-
cusODOooog™™
Dal00000000O0O0ODOugD
mOO000000000000

& OooooooOoOooOoOoooo
0oo0oooooooooooo
pooboobooooooooooo
ObOOOODOOOOODODDO
0oooooooooooooo
0000000 c00mugiml

ooooooo

[
[m|
[m|
og
oo

OOoo

(mp =]
[}
[}
[}
[}
[}
[}
[}

0oooooo

e00ugImIiO O O O
poooooooooooooo
goooooooooooooo
00000000 oooooOmddm
pooogooooooooooon

f 0000000 oomeonfd
Dpgdml 00000000000
0 0 0O O liquoidd OmgImIO O O
goooooooooooooo
pooooooooooooon
ooooo

o0oo¥Qo00000ooooooooooooooon
gbooboobooooboopBPO’'0ODOODOO
O000o0ooooeaOUOD0DOOOOOOOODOOO
gbobooooobooboboboooooooogooo
ooooboooOoMRSADOODOOOOOODOOO
oo

goooooo T ybob0o0 T yboooo
gboooooobooboboboooooooogooo
MRSAO G O0OO0OO00ODOOOOOOOOODOOOOO
O000o0o00ooooooooo®™oooooon
gobooboobboobooboobboooboo
0o00oo00o0o0oooboooobobOoobUO0 mcADOO
gooobboooobooobooo PO’ 0Ogggd
oooooo®:Eoo0ooo000oooooooong
gobooboobbooboobooboboooboo



N oo oo

1 . murosome
(inactive)
C nascent cross wall
e Untreated Penicillin - treated
| Control Cells Cells (0.1 pa/ml
C murosome ———s—¢ ¢~  murosome
(released) A2 B2 {released)
y pore-like cavities
C
e 1. cross wall splitting system  defective 1. cross wail he no spiitting system
Control Cells: 20 min PEN: Hng sy
Total Grow{h Initiation of Blockage of
Time: 30 min 1. Cell Separation 1. Cell Separation
early stage of
C localized wall lysis
e
l defective 1. cross walland  \ N>y (gt
material for the 2. cross wall =
I 11 4 crosswan Controt Celis: 30 - 40 min PEN:
Formation of the Only Murosomes at the
2. Division Plane 2. Division Plane
C ejected plasmatic
A4 constituents
y \
C . .
[ ; l
closed defective I
e 1. cross wall and
further material murosome
Control Celis’ for the 2. cross wall 50 min PEN: fejected)
Total Growth Initiation of Death via Cell Burst
Time: 60 mim 2, Cell Separation at the 2. Division plane
e
| 50 - 80 min PEN:
Preservation of Cellular
C Integrity in Dead Cells
y A6 BE_ «% =
c T Y
Control Cells: P ¥
h ¥ Faai
| Formation of the o, -
3. Division Plane W0 SR8 y
€ L3
‘80 min PEN:
;IotaI‘Growfh Disintegration of Dead Cells
me: 90 min results in Bacteriolysis

00 00000000 staphylococcus000000000O0O0O0OOOOQO™
0000000000 0A0DOO0mueIm O00000000000BOO00O00000MIOO0O0O0O00D00000000O0O0O0O00O0DO
ooooomoo
jooooomAdOOO AOOOTOOOOOOOOOOOOOOOOOOOODOOOOOOOOOOOOOOOOOOOOOOOO
000000000000 Osplitting systemO OO0OO00O000000000000O0O0O0O0O0OO0O0OOO0O0DOOOODOOOODOO
goooooooooooooooooooooooooOooooooooOooooooUooDoDoDooU@mBO OO BOOO M
staphylococci D000 000000000000 O0O0O0O0O0OOO0O0OOO0O0OO0OO0O0OOO0OOOO0O0OOO0O0OOOO0O0O0O0O0OO
goooooooooooooooooooooooooooOooooooOooOooooOooooOooOooOoOboO0oooOoOooooOoooOO
0000O0O0O00staphylococci 000000000 O0DOODOODOOO0OO00O0000000000000000000000000O
goooooooooooooooooooooooooOooOooOoLoOooOoboOooooUoOoOOoOoOoObOOoODOObOObOOODOO
0oooooooooooo
00oooomAdOO0O000000000000000000000000000000000000000° 0000000000
gpooooooooooooooOoooooooboooooAbDOOOOOOOOODOOOOOOOOOOODOOOOOOOOOOO
joooo0ooooooooooooooooooooooooooooooooooooooooo
oAd00OO0O0O0OCO0O0OOOO0O00O0O0OCOO0OCOOOOCOOOOOOOOOOOCOOOOOOOOOOCOOCOOOOOOBOOOOO
staphylococci D 000 000000000000 0OO0OO0O0OOO0OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO
gooooooooooooooooooooooUoooooooooooooooUUU DD OoDOooOOoOoooDoOooooOO
goooooooooooooooooboooobooOoobooOoOooOoOobOO0oOomoooOooOoOoOoOoOoObOO0OoObObboOoOoDoon
0ooomoooooo
000ooomAd DA OIDAOOOOO0O0O0O0O0O0O0O0O0O0O0O0O00MBOOBIMOOOOO0O0O0O0O0000000O0O0O0000O
0moooooooooooooooooooooooooooooooooo0o0o00o



ooooo0oooooooooo

00 000000000000 MRSAOCOLOOO methicillinO0OOOOOOOODOOOOOOO™0O
MRSAOCOLO OO methicilinOD O OO MICOOMDugImIOOOOOOO

Reduction in methicillin

Gene Relevant function Site of TN JO or TWJO insertion resistance from MICO
T Opgiml
gmM Synthesis of GlucNactl-PO;, In open reading frame 0m
murE Addition of lysine to muropeptide O nulceotides from end carboxy terminus mm
femA andfemB  Synthesis of pentaglycine cross-links At carboxy terminus om
femC Regulation of glutamine synthetase In promoter 0-0
Sigma B Stress response In open reading frame o
PBRJ Major wall synthetic enzyme [(I-nucleotide deletion at carboxy terminus mm
fmt PBP-like protein At carboxy terminus mm
IIm Lipid-linked wall precursor? 1 amino acid residues to C terminus o

gboobooboooomoboobO0oDdmecA
000 MRSAO gOO0OO0OOOOCOOOOOOOODOO
oooboooooooooboooobobooooboooo
OooooooooooegoOOoOOOOOOOOO0n

gobooboobboobooboobobooboon

cooooooooooooooegOOO0OO0OO0
OO0 MRSAOODOOOODOOOOOOOODO

OO0p-000000000 MRSAOOOOOODOO

dooooooogUOOO0OOoO0OoOoOoooooon
goo0oOoOoOoOoOoOoOoOOOOOObObObODOODbODbDO
goddooooooooooboobooboon

oogpPBPO'O0DOOOO0OODOOOOODOOCOO
O000000000D0O0d0OON-acetyl-muramyl-
pentapeptide 0 D-Alal0CD-AlAd0 0000000
gboooboobooobobedbobooboooa
00000000000 D-ARIMmOOoooooon
O0D-AabMooooooooooopPBPOOOO
O00oo0oo0oo0ooUooUopooeUOOOODOO
0000 pO0O0O00O0OO0OO D-Aladnb-Aladr d
O0oO0oO0oooooopPBPOOOODOOOO RO
goooooooooobbbobobbooboooood
Oo0ooooopPBPO’'O BOOO0OODODOOOODOO
ooooooogOOO0OO0DODODOOODODODOOOOd
gooOoOoOoOoOoOoOoOoOOObOOOOObODOODDbDDO

O0O000pPBPO'O000OOOQOO staphylococcus O O O

0000000000000000000000000
0000O00OPBPO'0O0O0OOOOOOOOROODO
000000000000 O0OMRSAOOOOOO MIC
OO0 Duglml 0000000

gobooooooooobooooboboooboooo
ooooooooopBPO’'O0aOO0O0O0OOOOOO
ooooboooooooooobooooobobooooboboooo
OO0 D-AlgOCD-AladMmoooooooooooon
0000000000000 00COCD-Aadsb-Alaln
oooooooopOoOO0OOO0OpBOOODOOOOO
ooooooOooooooaUOOOOOOODODOOn
000000000 00D-AlaOBD-AladMmoonon
OoOooO0oobDO0oobOOooooDO0ooO0on00d MRSA
OpoO0CO0O0D0OO0O0OO0OO0OO0OCOOO0OOCOOOOO00O
oooobooooooooooboooooboobooooboboooo
cooboooooooboobooepBPO'OOO0OODOOO
oooobooooooooooboooooboobooooboboooo
cooooooobooooooooooOoboooobooooo
0o

goboooooooooboocooobocooboooo
ooooooobooooooboooooboooooboboooo
coooooobooooooooooOoboOoooboooo
ooooooobooooooboooooboooooboboooo
PBPO’'00000O0O0O0O0ODOOCOOOOOOOOO
oooooooboooooopBPsODOOOOODOO
ooooOoooooooOopOOO0OO0ObOOOOOn
oooooooooog

ggboobooobboaooboaoooo

goboobobooboobbooboooboon
O00oooooooooogems

goooooboobooboboboomooooooo
gboooooobooboboboooooOoogooDo
goobbdobn0oobO0O0obO0OO0bO0O0bDOoOoo



[

Simple phenols
and phenolic acids Quinones

o, @ ™

caffeic acid qumone o

Flavones and flavonoids

calechol

OH .
catechin

OH O OH
hypericin HO I O
eugenol
€ OH O
chrysin
Coumarins Terpenoids Alkaloids
CH,
404
OH
coumarin A
< oH,
o) menthol
CH, OCH,

7-hydroxycoumarin

capsaicin

000000000 0oD00ob0Oooo0oDnDOgd MRSA

OMRSAOOOUOOOODOODOMDOoooobooooboo
Joodoooooooboboobobboboooooad
0 00 Sophorajaponical OO0 0 0D 0 OD0OODOODOO
0000o00o0D0o0oOoOooooMRSADOOOOOOO
oobooboobboobboobuooboboooboo
Joodoooooooboboobobboboooooad
0000000000 DO0OD0DOD0O0O0ODO gallicacid
O ethylgallate 0 0 0 00 0O xanthatinrfO O OO0 OO
apigenin O luteolinP 0 0000000000

OOMRSAOB-0O000DO0OODOOOOOOODOO
goobogiLsMrO OO0

OO0 MRSAOUOODO apigenin0 00000000
gbooooboobobobooooooooobgobo
gooo0oooooooobooooooo MmicoOd

\C;@...OH o
H
HO, E ]@ OH

oo oao

Tanm ns

OH
OQ
HO HO
o 0L

OH
oH OH HO.

pemagalloylglucose
(hydrolyzable tannin)

QL.
OH

“OH
OH
pracyanidine B-2
{condensed tannin)

Sugars

fructose

o0 oOoOooooooooooDODoo
oooo™

0000 apigenin0 00 000O0O0O0OOMRSAOOO
O methicilinOOO0OOOOOOQOOODOOOD OO
0000000 MRSAOmethicilinO O OO MICOO
OMOugimO 00 0000000ooooooogugs
mlapigenin0 00000000 0O0Omethicillin0 O O
OMICOOOpgImOOOODOOOOODOOOOOO
oooooooooooooooooogoOOoOOoOd
O00o00oooooDoDUOoUoooooUooUoOoo
apigeninOluteolinOkaempferolOflavoneT1T# dihydroxy
flavone[M I dihydroxyflavonel’ [I’- dihydroxyflavone
oooooooomooooooooos goood
000 0D OO Inducer of B Lactam drugs-Susceptibility
in MRSAO ILSMRI™ 0 00O 0O O%™ flavone O O O
00000000 oooooooom
00000000oaoflavone OO0 MRSA Noll O
000000000000 O0O00 methicilinOO OO
00000000OO0ONoIDIO coLOOooonooonoa



ooooo0oooooooooo

00 ILsMROOOOOO flavone0 OO0 TAIOODOOODOOO
Methicillin MICO pg/miC Oxacillin MIC pg/mIC
. Apigenin  Flavone Luteolin  Kaempferol OI diOH 0O0F diOH ' I'- diOH TATDO
Strain No. None one
Opgiml [Mugiml  Mugiml Mpgiml M@pgiml  Mugiml Mugiml Mpgiml
MRSA 0 [0OmD 1 0 0 M 0 0 oo o m
0 [0OmD M 0 0 M omo 0o oo oo 0m
0O 0OmD [N 0 O 0 0mo 0o oo oo 0mm
0 oo M O O O O oo oo oo O
0 [0OmD 0 0 0 0 omo oo oo oo 0mmn
0 HEN| 0 Om 0 0 0 0o oo o 0
0 RN M 0m O M O 0o oo oo 0mm
0 oo (NN} 0m O O O oo oo o O
M 0o oomm oo 0 o 0 omn M o 0
M oOomno M 0 0 0 0 0mm oo oo 0
M OmDo M 0 O 0 O 0o oo oo M
m M oo m O o 0omo M M oo om
m 0 1 oo 0omm o 0 M oo M 0
CoL Dm ommn 0mm 0 0mm 0 0 oo oo 0
MSSA [0 0 0 0 O 0 0mo 0o oo O omo
[EREN O 0 O O O omo oo oo O omo
[EEEN 0 0 0 0 0 omo oo oo O omno
[EEEN 0 0 0 0 0 omo 0o oo 0 Om
[EEEN 0 0 0 O 0 0mo 0o oo 0om omo

diOH : dihydoroxyflavone

00 MRSAONoMOOOODOOflavoneO OOOOROOODO
gooooooboooobobog

MIQ] pgld miQof antibiotics Potentiation of

Antibiotics OFlavone O Flavone® susceptibility
O foldO
methicillin Omm O oo
oxacillin (RN} ] [REN]
cephapirin [N} oomm oomm
panipenem ™ OmmD Mms

O flavone [(Tpgiml

O00000ooooOoOdNoMoMooooooooo
Jooooooooooboboobobbooboooood
O O luteolinOO’0’- dihydroxyflavoneOD O 0 0 0 0O 0O O
OO0 TADOOODOOoOooOO0o00o0OO0OOoOd methicillinO
oxacilin0OOOOOODOODOODOOOOOODOO
Jooooooooooboboobobboboooood
gooooooooooo
00ooooood flavone0 OO0 OO0OOOOOO
O000000000DDDODD OO epigallocatechin
gallate™ ™1 epicatechin gallate™ 0 Triton X% [T~

polidocanoF"0 baicalinP®0 polyoxotungstates™™ ]
tellimagrandin™ diterpenes™™ 0 0000 OO

goiLsMrOO0000O

gooooooooooo

flavone 00 OO0 000D OOOODOOOOOOOO
0000000000000 000000OPHGflavone
gooooooo

0000000000000 U0ooUoU0oUommg of
proteintiM 000000000 DOOOOOOOOO
flavone OO DOuyMO ODMDNupgmIDO0 0D 0D ODODOO
gooooooooooboobobboboboboobooooa
0000 lysostaphinD OO0 O O00OO0OOO0OOOOOOO
OO0 protoplastC 00O 0O O0O0OOO0OOODOOOOOO
gdooOoOoOoOoOoOoOoOoOoOoOoOoOUODUOUODODOoO
gooooooooooboobobboobobobooooaa
gdooOoOoOoOoOoOoOoOoOoOoOoOoOUODUOUODODOoO
000000000 Tris-HCIO O lysostaphin 0 0 O O
go000oo@oooooooooooooooooo
00000 dysostaphin 0 00000000 Mx g



[

O0000O0O0intactcell DO O DOOOODOOOO
flavone 0 O OO@nmolImI O O O 00O O DX
g0 O0O0O0Oprotoplast 0 00O 0OOODOOO
O flavone O O OO0@nmolImI D O OOO0OCOODOO
DO00000000000 protoplast 0 000000
Tris-HCIO O lysostaphin 0 0 00 O000ODOOOOO0O
000000000000 D0mOnO flaveneO 00O 0O
OO000CO00DOO0moboocOoOooboooOood flavone
O000000mnmollmg ofprotein0 00000000
ooom
O000D0DOd0OCOflavone0 0000 DOOOOOOO

cobobooooooocoobooooooooobooboOooon

goboobooboobobooboooboobooo

U0OmecAUODOODOO PBPO'ODDOODODOOOOO
ooogwee

flavone0 0 0 000000000 OOMSSAO
MRSAOOODOOODOOOODOOOODOOODO mecA
gboooooobobobobobooondndmecA
goDo0oO0OO0OmecAO0ODODODODOOOOPBPO OO
Oo00o0O00 flavoned 000000 OCOOOOOCOO
OO0 MRSAOONoM OO blaOOOO0O0O plasmid

goooboobooONoM-obbooobooboon

OCO0OmecADODODOOODOODOOOODOOOO
O00oooooooooO0oodoonaodaoStrain
No-MOOOOODODOODOO0OO0OODOO00OOOOd
pg of flavoneiml OO O OO D0 OO OO O OMAOmMaAar
O00CttalRNAOOODOOOOOOODOODOO
OOd0OdOOmecAmMRNADOOOOOOOODOQOQOQOQod
mecAPCRO O 0O0DbpO0 00D O0OOOOODOOOO
OkbOOOOOOODOODOODOOORFOODOOO
O0D0 mecAMRNAODOODOOOOOOOOOOOOO
gboobooooobooooboboooooooood
oooo

PBPO' 00000000 OONOOOOOOO™OO
OO0 PBPO'0O0O0OOODODO Strain NoI-IO OO
O0MOoooodOpg protein0O0 00000000
O000oooooooooooooooooooon
Jooooooooooboboobobboboooooad
O0000000o0oooOoooooDOflaveneO OO0
gooooooogd

StrainNo[- MO O OO00O0OO0ODO0OOOOODOO
OO0 000pgofflavonelmlD 0000 O0O0OOOOO

oo oao

omomooooobbobobooodddogooo
pg protein0 0 0000000000 OOOOOOOO
Jooooooooooboboobobboboooood
O0ug of flavoneImI DO 0O PBPO'O00O0O0ODOO
Joooooooooobobobobobboobooog

StrainNo[-D0 R 00000000 MMOODOO
JooooobomecAODOO PBPO'ODOODOODOOO
PCROOOO No[-MOD mecRI O OO mecl D OO
JoododdmcAOD0O0ODDODOOOODDOOOO
goo0oOoOoOoOoOoUOOOOObOOObOUObObOObOOO
gd

mecAmMRNA O OO PBPO'0 0O 0O O O flavone O O
Joooooooooobobobobobboboooood
goooOoOoOoOoOoOoOUOOOODOOObOOUOODbOULo
Joooooooooobobobobobboboooood
O000o0o0oUOgOOo0OOUODOOUOOOODOUOO
Jooooooooooooon

OOflavone0 00000000 UpODownO OO OO
MRSAOOOOOO

MRSAO No[M-MO OO O O O DNAO EcoRI O O
00000000000 d genomiclibrary 0000 OO
flavoneOODugmID OO0 00000000 ODOO total
RNA 0O O 0O O O Differential Hybridization O O O O 0O
flavone 000000000 O0OOO0OO0DOOOOODOOODO
goo0oOoOoOoOoOOOOOOOOObObObObOObOOO
0000ooooooooooooon flavened O OO
UpOOUOODOOOOODOMOOOOO bownOOOO
oo oboboobobboboooood
000000000000 00SsSarsus0 00000
oooooooo¥™ooooooooooooooo
gdoo0oOoOoOoOoOOOOOObOOOObObObOObOOO
Joooooooooooonomd

OOMRSAOOOOOOOOOOO ILSMRODODOOO
OU0000O0 MRSAOUOOOOOOOOOOOOO
ILSMROOO MRSAO O0O0O0O0O0oooooOoOnO
go0O0oO0oOoOooOoooooo
goomisvMrROOOODOODOOODOOOOOODO
0d00oooooooooooooogoog
gobodoobooooooooooooobooa
0000000000 000000 N-acetyl-
muramyl-pentapeptide 0 000000000



ooooooooooooooo

0 00 PBPO’ OO N-acetyl-muramyl-pentapeptide 0
000000000000 UUgddN-acetyl-
muramyl-pentapeptide 0 O OO0 000000
0d00oooooooooooooogoog
godoobooooooooooooobooa
ooo

000000000 O N-acetyl-muramyl-pentapeptide

do0O0O0oO0oO0oOoOoOoOoooOoooPBPsOOOOOO
oooooooooogoOOooOoOoooooooogd

OOMRSAODOOOOOOOO ILSMROOOOO

inviroOOOOOOOOOOiInvivoOOOODODOO
coboobooobooooobooooobcoooo

ooboooooooooboooobooobooooo
oopgO000O00O0O0OO0O0O0MRSAOOOOOOO
coobobooomoooooooobooooooooon
OpoOO0O0O00O0O0OOO0OO0OODOOOOO0OD0OO
ooooobooboobooobobono MRSADODOO
coobobooooooooobooooobooobooooo
ooooboooooooom

ooboooooooooboocooboobooobooooo
0000000000000 00000 LDRipt0O
MmglkgD DO O00O0O0OO0OO0OOOOOOODOOOO
coooooboobooMRSAODOOOOOODO
OoooooooopOoOO0OO0ODOOO0OO0OOCOOOO0On
oooboobooooooooboooobobooooo

u U

OO00O00o0O00o0O0ooO0oOMRSAO OO0
goooooooboobobooooooooobogoDo
O00000o0o0oooooooooopUOoOoOOOO
gboooooooboobobooooooooogo

gobogbobooboobbooboobboon
goooooooboobobooooooooobogoDo
goboobooboobboobooboboooboo
ooooooTm

g 0

gbobooooooboobobobobooooobogo
goboobooboobboobooboboooboo

[

gobooboobboobooboobbooboo
gbooooooboobobobooooobooogooo
0000000000000 0000000®MOM OO
0000000000000 0WODDOD0O0O0O0O0o0oo
gobooboobbobobooboobboooboo
gboooooobooboboboobooobobooooo
gobooboobboobooboooobooboon
gooobooboooboobooobbo™oboboooo
gobooboobbobobooboobboooboo
gboooooobooboboboooooobooogooo
gobooboobbobobooboobboooboo

O00BMOIOIMMITIOOITIO0 o0 o0 0o0oooon
EEN
u g

O O Levy, S. B. : The Challenge of Antibiotic Resistance.
Sci. Am, 100 [T

ooo0oo0D0o0oo0o0b0 0OO00oO0oo0ob00dOooodmomd
OO

oooDooooomooobooooogooobooood
o000O00omm

000000000 bo0obooooo0ooDOodmrm

0000000000000 sOmG Mo

0 O Hiramatsu, K., Hanaki, H., Ito, T., Yabuta, K, et al .:
Methicillin-resistant Staphylococcus aureus clinical
strain with reduced vancomycin susceptibility. J.
Antimicrob. Chemother., (OO0 OO

O O Dixon, R. A.: Natural products and plant disease re-
sistance. Nature[T O3 T I

O O Sato, Y., Oketani, H., Singyouchi, K., Ohtsubo, T, etal .:
Extraction and purification of effective antimicrobial
constituents of Terminalia chebula RETS. against
methicillin-resistant Staphylococcus aureus. Biol. Pharm.
Bull (D003 O

0 OSato, Y., Oketani, H., Yamada, T., SingyouchiK., etal .:
A xanthanolide with potent antibacterial activity
against methicillin-resistant Staphylococcus aureus. J.
Pharm. Pharmacol.,, (00T} OO

[0 Sato, Y., Suzaki, S., Nishikawa, T., Kihara, M., et al . :
Phytochemical flavones isolated from Scutellaria barbata
and antibacterial activity against methicillin-resistant
Staphylococcus aureus. J. Ethnopharmacol., (OO0} (IT10



[

RN

M0 Kawazoe, K., Yutani, A, Tamemoto, K., Yuasa, S. etal . :
Phenylnaphthalene compounds from the subterranean
part of Vitex rotundifolia and their antibacterial activ-
ity against methicillin-resistant Saphylococcus aureus
J. Nat. Prod., [0} O

(00 Tada, Y., Shikishima, Y., Takaishi, Y., Shibata, H., et al .
Coumarins and y-pyrone derivatives from Prangos
pabularia: antibacterial activity and inhibition of
cytokine release. Phytochemistry D013 (T T

(O Higuchi, T, Sato, Y., Murasugi, S. : Use of Flavone De-
rivatives for Induction of B-Lactam-Sensitivity of
MRSA. USA Patent Registered NoIITTTTTTIMTTT]

(IO Higuti, T., Shibata, H., Sato, Y., Arai, T.,etal.: Dra-
matic induction by flavone and its derivatives of sus-
ceptibility to B-lactam antibiotics in methicillin-resistant
Saphylococcus aureus., Polyphenols Communications(]
110 in pressd

(O Sato, Y., Shibata, H,, Arai, T, Okimura, Y, et al . : Dramatic
induction by flavone and its derivatives of susceptibil-
ity to B-lactam antibiotics in methicillin-resistant Saphy-
lococcus aureus.[] submittedd

(100 Beveridge, T. J.: Ultrastructure of Gram-positive cell
walls. In: Gram-Positive Pathogens (Fischetti, A. V.,
Novick, P. R, Ferretti, J. J, Portnoy, A. D, et al . eds),
ASM Press, WA, [T ppH [TJ

(0 Fischetti, V. A.: Surface proteins on Gram-positive
bacteria. In: Gram-Positive Pathogens (Fischetti, V.
A, Novick, R. P, Ferretti, J. J, Portnoy, D. A, et al . eds),
ASM Press, WA, [T ppM} 1]

(100 Moreau, M., Richards, J. C,, Fournier, J. M, Byrd, R. A,
et al.: Structure of the type O capsular polysaccharide
of Staphylococcus aureus. Carbohydr. Res., [THOOTH
OO

(1O Giesbrecht, P, Kersten, T., Maidhof, H., Wecke, J.:
Staphylococcal cell wall : Morphogenesis and fatal vari-
ations in the presence of penicillin. Microbiol. Mol.
Biol. Rev., [ OO} (T

(DO Brunskill, E. W, Bayles, K. W.: Identification and
molecular characterization of a putative regulatory
locus that affects autolysis in Staphylococcus aureus.
J. Bacteriol., (IO T3 (OO

(100 Oshida, T., Sugai, M., Komatsuzawa, H., Hong, M. Y.,

oo oao

et al.: A Saphylococcus aureus autolysin that has an
N-acetylmuramoyl-L-alanine amidase domain and an
endo-B-N-acetylglucosaminidase domain : cloning, sequence
analysis, and characterization. Proc. Natl. Acad. Sci.
USATOOOT} T

(IO Yamada, S., Sugai, M., Komatsuzawa, H., Nakashima,
S, et al.: An autolysin ring associated with cell sepa-
ration of Staphylococcus aureus J. Bacteriol [TTIOOTT3
oo

(IO Wada, A, Watanabe, H.: Penicillin-binding protein
0 of Staphylococcus aureus is essential for growth. J.
Bacteriol., [T 0T} (T

(100 Georgopapadakou, N. H., Dix, B. A, Mauriz, Y.R.:
Possible Physiological functions of penicillin-binding
proteins in Staphylococcus aureus. Antimicrob. Agents
Chemother., DO} OO

(DO Domanski, T. L., de Jonge B. L., Bayles, K. W.: Tran-
scription analysis of the Staphylococcus aureus gene
encoding penicillin-binding protein0. J. Bacteriol.,
OoOI Ormmrn

Mooooooooobobobobobooooooooad
0 00O O O 0O O mobile genetic element] Staphylococcal
cassette chromosome mec[J 0 0 0 0 0O O O IO
O OOmrno

(100 Song, M. D., Wachi, M., Doi, M., Ishino, F., et al . :
Evolution of an inducible penicillin-target protein in
methicillin-resistant Saphylococcus aureus by gene fu-
sion. FEBS Lett,, [ITO0O 03 (O M

(O Utsui, Y., Yokota, T.: Role of an altered penicillin-binding
protein in methicillin- and cephem-resistant Staphy-
lococcus aureus. Antimicrob. Agents Chemother.,[T10
O OOmrno

(00 Murakami, K., Tomasz, A. : Involvement of multiple
genetic determinants in high-level methicillin resis-
tance in Staphylococcus aureus. J. Bacteriol., (1110
O OOmrno

(O Tomasz, A.: The staphylococcal cell wall. In : Gram-Positive
Pathogens (Fischetti, V. A, Novick, R. P, Ferretti, J.
J., Portnoy, D. A, et al. eds), ASM Press, WA, [1T1110]
ppILL+ [T

(00 Jolly, L., Wu, S., van Heijenoort, J, de Lencatre, H.
et al.: The femR315 gene from Saphylococcus aureus,
the interruption of which results in reduced methicillin



ooooooooooooooo

resistance, encodes a phosphoglucosamine mutase.
J. Bacteriol,, I DOO O3 (OO MO

(0O Wu, S., de Lencastre, H., Sali, A., Tomasz, A.: A
phosphoglucomutase-like gene essential for the op-
timal expression of methicillin resistance in Staphy-
lococcus aureus : Molecural cloning and DNA sequenc-
ing. Microb. Drug. Resist, 00013 (T I

MO Ludovice, A. M., Wu, S., de Lencastre, H. Molecular
cloning and DNA sequencing of the Saphylococcus
aureus UDP-N-acetylmuramyl tripeptide synthetase
(murE) gene, essential for the optimal expression of
methicillin resistance. Microb. Drug Resist., 00T}
(]

(100 Ling, B., Berger-Bachi, B. : Increased overall antibiotic
susceptibility in Saphylococcus aureus femAB null mu-
tants. Antimicrob. Agents Chemother., OO} 000
ENN

(IO Gustafson, J., Strassle, A., Hachler, H., Kayser, F. H.
etal.: The femC locus of Saphylococcus aureus required
for methicillin resistance includes the glutamine
synthetase operon. J. Bacteriol [T O3 O T

0O Pinho, M., Ludovice, A. M., Wu, S., de Lencastre, H. :
Massive reduction in methicillin resistance by transposon
inactivation of the normal PBFJ in a methicillin re-
sistant strain of Saphylococcus aureus. Microb. Drug
Resist, 0003 (IO M

(00 Komatsuzawa, H., Sugai, M., Ohta, K., Fujiwara, T.
et al.: Cloning and characterization of the fmt gene
which affects the methicillin resistance level and autolysis
in the presence of triton X [TTJ in methicillin-risistant
Saphylococcus aureus. Antimicrob. Agents Chemother.,
OO OO

(O Maki, H., Yamaguchi, T., Murakami, K. : Cloning and
characterization of a gene affecting the methicillin
resistance level and the autolysis rate in Saphylococcus
aureus. J. Bacteriol., (IO 1T (T M

(100 Cowan, M. M. : Plant products as antimicrobial agents.
Clin. Microbiol. Rev.,[OT} OO

(O Dixon, R. A, Dey, P. M., Lamb, C. J.: Phytoalexins :
enzymology and molecular biology. Adv. Enzymol.
Relat. Areas Mol. Biol,,[T00OG (T

(0O Middleton, E. Jr.: Effect of plant flavonoids on im-
mune and inflammatory cell function. Adv. Exp. Med.

Biol, IO} (IO

(Od Birt, D. F., Hendrich, S., Wang, W.: Dietary agents
in cancer prevention : flavonoids and isoflavonoids.
Pharmacol. Ther., (OO} (OO

MoOo0ooooDooooboOooO MRSAOODDODOOO
0000000000000 0O0U0omoOrrs
(T

10 Zhao, W. H., Hu, Z. Q., Okubo, S., Hara, Y., et al . : Mecha-
nism of synergy between epigallocatechin gallate
and -lactams against methicillin-resistant Saphylococcus
aureus. Antimicrob. Agents Chemother., [TIOTTH
IomTn

(M0 Hu, Z. Q., Zhao, W. H., Asano, N., Yoda, Y. et al.:
Epigallocatechin gallate synergistically enhances the
activity of carbapenems against methicillin-resistant
Staphylococcus aureus. Antimicrob. Agents. Chemother.,
DO T

0O Shiota, S., Shimizu, M., Mizushima, T., Ito, H., et al . :
Marked reduction in the minimum inhibitory concen-
tration (MIC) of beta-lactams in methicillin-resistant
Saphylococcus aureus produced by epicatechin gallate,
an ingredient of green tea (Camellia sinensis). Biol.
Pharm. BullllO OO T3 OO

(0 Komatsuzawa, H., Suzuki, J., Sugai, M., Miyake, Y,
et al.: The effect of triton X [117 on the in-vitro sus-
ceptibility of methicillin-resistant Saphylococcus aureus
to oxacillin. J. Antimicrob. Chemother., [0} (110
1o

[0 Komatsuzawa, H., Ohta, K, Sugai, M., Fujiwara, T. et al . :
TriIl} mediated insertional inactivation of the fmtB
gene encoding a cell wall-associated protein abolishes
methicillin resistance in Staphylococcus aureus. J.
Antimicrob. Chemother, [TJOOTF (T

(M0 Komatsuzawa, H., Sugai, M., Ohta, K, Fujiwara, T, etal .:
Cloning and characterization of the fmt gene which
affects the methicillin resistance level and autolysis
in the presence of triton X (111 in methicillin-resistant
Staphylococcus aureus. Antimicrob. Agents. Chemother.,
(DO OOl

(10 Suzuki, J., Komatsuzawa, H,, Sugai, M., Ohta, K, et al :
Effects of various types of triton X on the susceptibil-
ities of methicillin-resistant staphylococci to oxacillin.
FEMS Microbiol. Lett, OO O



[

(00 Komatsuzawa, H., Sugai, M., Shirai, C,, Suzuki. J, etal : Tri-
ton X% (117 alters the resistance level of methicillin-resistant
Staphylococcus aureus to oxacillin. FEMS Microbiol.
Lett, THOOT3 (TOIITD

(00 Bruns, W., Keppeler, H., Baucks, R.: Suppression of
intrinsic resistance to penicillins in Staphylococcus
aureus by polidocanol, a dodecyl polyethyleneoxid ether.
Antimicrob. Agents Chemother., (11013 (T

(100 Liu, IX,, Durham, D. G, Richards, R. M. ; Baicalin synergy
with beta-lactam antibiotics against methicillin-resistant
Saphylococcus aureus and other beta-lactam-resistant
strains of S aureus. J. Pharm. Pharmacol., (OOOT*
RN

(IO Yamase, T., Fukuda, N, Tajima, Y. : Synergistic effect of
polyoxotungstates in combination with beta-lactam anti-
biotics on antibacterial activity against methicillin-resistant
Staphylococcus aureus. Biol. Pharm. BulllMO O3 (110
1

(00 Fukuda, N., Yamase, T., Tajima, Y. : Inhibitory effect of
polyoxotungstates on the production of penicillin-binding
proteins and beta-lactamase against methicillin-resistant
Staphylococcus aureus. Biol. Pharm. BulllMO O T+
(T

10 Shiota, S., Shimizu, M., Mizusima, T., Ito, H., et al . : Restora-
tion of effectiveness of beta-lactams on methicillin-resistant
Saphylococcus aureus by tellimagrandin | from rose
red. FEMS Microbiol. Lett., [TTIO T (T

oo oao

(O Nicolson, K, Evans, G, O’ Toole, P. W.: Potentiation
of methicillin activity against methicillin-resistant Saphy-
lococcus aureus by diterpenes. FEMS Microbiology
LettersI T} (T

(0O Sekiguchi, K., Saito, M., Yajima, R.: Detection of
methicillin-resistant Staphylococcus aureus (MRSA)
with antibodies against synthetic peptides derived
from penicillin-binding proteind’ [Microbiol. Immunol.,
(OO T

M0 Kuroda, M., Takahashi, N. K., Ohta, T., Sawano, T., etal :
Whole genome sequencing of meticillin-resistant
Saphylococcus aureus. The Lancet[T OO (110
RN

M0 Guz, N. R, Stermitz, F. R.,, Johnson, J. B., Beeson, T.
D, et al.: Flavonolignan and flavone inhibitors of a
Staphylococcus aureus multidrug resistance pump :
structure-activity relationships. J. Med. Chem,, (1]
O OOmrno

(100 de Jonge, B. L., Chang, Y. S., Gage, D., Tomasz, A.:
Peptidoglycan composition of a highly methicillin-resistant
Staphylococcus aureus strain. J. Biol. Chem.,[(1TT10
I OO

(100 de Jonge, B. L., Chang, Y. S, Gage, D, Tomasz, A.:
Peptidoglycan composition in heterogeneous Tn/ 777/

mutants of a methicillin-resistant staphylococcus aureus
strain. J. Biol. Chem.,[TT1 0 TTTT3 [(TTTTIIITTT]




ooooooooooooooo N

The new method for the drug tolerance conquest : with the aim of the invention of induc-
er medicine of B-lactam drugs-susceptibility in methicillin-resistant Staphylococcus
aureus (ILSMR)

Tomihiko Higuti
Faculty of Pharmaceutical Sciences, The University of Tokushima, Tokushima, Japan

SUMMARY

Here we demonstrated that flavone and its derivatives had no or week antibacterial
effect on methicillin-resistant Staphylococcus aureus (MRSA), but dramatically induced sus-
ceptibility to (-lactam antibiotics in most strains of MRSA isolated clinically, even up to a
32,000-fold increase. We named these flavones “inducer of B-lactam drugs-susceptibility in
MRSA”, abbreviated as “ILSMR”.

We also proposed the model for the mechanism of high resistance of MRSA to (-lactam
drugs in which we assumed as follows : (1) PBP2’ (PBP2A) has low affinity not only to the
B-lactam ring in B-lactam drugs, but also to D-Ala-(D)-Ala in N-acetyl-muramyl-pentapeptide
and that (2 ) PBP 2’ can cross-link between N-acetyl-muramyl-pentapeptide and penta-glycine
only when MRSA has been mutated such as the concentrations of these substrates have been
greatly increased in the cross wall of staphylococcal cell. Based on the model, we could ex-
plain that ILSMRs increased susceptibility to -lactam drugs in MRSA by decreasing the con-
centration of N-acetyl-muramyl-pentapeptide and/or penta-glycine in the growing cross wall.
In such conditions, only normal PBP10 4 could work for the cross-link. This could be the
reason why ILSMRs increased the susceptibility to B-lactam drugs in MRSA.

We also found that flavone and its derivatives were highly active against systemic infec-
tions by MRSA in mice.

Key words : B-lactam drugs-susceptibility, methicillin-resistant Staphylococcus aureus, ILSMR,
penicillin binding protein, PBP 2’



