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Mycoplasma (TR TAHREZFARIO T+ VORE - BREMFHYBENR L, BR=FARI R =
* 2% Mycoplasma  pneumoniae WXL C, FIEIEAZX AL, BE=F AR IO E=F 213 M.
prneumoniae & M. orale Zxt L CHEZE RBBEIERA AR L., 2 BRLE = F 21X M. salivarium =% LT
LEEERERLELY, BR=F2D M. salivavium X3 5REER I, 77 —1FExF 2
DEZEEICH T AREFREE, -, BRELOBEH L (=) =rrrTFvrv—1+ (BEGC B
JOREZEIORH LT 775 v oA rv—1t (TFY) REZHBCN L CREERLRL, M
preumoniae WX L TR EEREZR L, UEORER, BRI U FTF VI ~1275 X<

TER%*HETAZ LVHLMTI ST,

F X

ErABELLSBEIhE <A 275 X=X
Mycoplasma  pneumoniae %X U¥ M. salivar-
wum, M. orvale, M. buccale, M. hominis 7c £+
BrEbRTV3A, Z05be MORESEEYET
B DL M. pneumoniae TH Y, KRGS 5, M.
pneumoniae \IRENCFLET 5 PEH TKEM
M Eo v 2 —BREL, EELT<A =
IR ERZ T, ZoMEE4EOBLT
WATL, PRtz b 5 EE 07 b Eu,
bhbhil, ZTRIVITF VRS L DRER
HFERRED Y MRSAY, JEEEY % S/ #
BARZ bARRTIE, aVvF bFo vy BRE
7Y ATHANBELESEA Y FORE o BR
REDBIEREEET S L0 o v CBIc#
EHL, FRBA v I vF YL L RADOMAE
NREEHHIELZOFEHEIELDTHETH S
&, ERHEO S BOCEICHERTEORRELE

BURIGERSE @ (T142) FRUER)IKEDOH 1 —5—8
RRAFEXTHESHE BN BB

EBCHDHIELDONTHEHE L1910,

4G, =1 277 X<RAOBEETDH 5
Mycoplasma pneuwmoniae D% h>, BRED G 758
Lt M. salivarium 3 X O M. ovale \o5xt3 5 %
BIUOD 7T+ VvOuHE - REFRLEE L.

HE e Fik

RS . Mycoplasma pneumoniae 11D 817,
M. orale 11D 8803 & O* M. salivarium IID 878%
KRR,

BEh & B2 2 ¥ Hayflick 5 #'0 (B i ; 20
ml, 25% 1 — A P FHHEK ; 10ml, 3.4%PPLO #¥&X
B, 70mD) & B\, M orale s L O M.
salivarium X37C, 4 ~5 B8R, H Ry 7T
REEH ABEBER T 70, 12 M. pneumoniae 3.
37C, 5~ 6 HEFKHEEYfT-%, 2hb
%#13,000rpm T504fE3E.O L THE - ¥k i PBS
NI E L,

WE RS (IR, FHRILE), $1.4 (Lipton
®) BIOT7 -k (FEK) A, F20g
#80ml D PBS *H\WTCERTIRHHEEHL .
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Fig. 1 Structures of catechins. a: (—) Epigallocatechin gallate, b: Teaflavin

digallate

(-)epigallocatechin gallate
(EGCg)

wAFy—-—E¥TEABL, 2.5M NaOH % 72 132.7M
HCl T pH #7.01fB1E L7z, 2 #15,000rpm,

105 MELL B EER A VYT VY 7 4 V& —
(Mini-sart NML 0.2) TIEAL TELED20%
W/V) Bl ER=F 2L, ThxHT
0.4%, 4%, 20%FmHFREAIER LR E Lic, »
FEFVDOLIYL (—) =¥ HFerAhTFvHFL—F
(EGCg : B X WD) KX V057775V
Hr—1+ (TF3: 4% X b BEY) (Fig. 1) %
PBS (i f# L T2ug/ml, 20ug/ml, 100xg/ml %
BWEIER LR & L,

PLEIER DI © metabolic inhibition (MI)
test?

M. prewmoniae D FEEWR *12,500rpm T50%
RO L CERS, PBSTIEGEE LK., COH
Wx107' ~105F THRL, FREOEK=F 0.3
ml & EKO0.3ml #EM L, Chic 1% 7 F ok
L7 =/ — A% %7 Hayflick DA #11.8
ml iz, 37CT7 BMEBE®fT- 7. FIETEA
2 pH DBEFROBELTHE L, ThbbEEL
feb o (M) TEIHEELCS O LHE (BIE
fERL) L, B{boisvb 0 XE ORI E
hzcbo GEFRABD) LHELKL, L
L Mycoplasma /338 % B »3103CFU/ml LL T o
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theaflavin digallate
(TF3)

EEEETIESBECENENTE L, ot
LR, F2TEBIR, BRBEMD
10u] DEEEWE » & v, Hayflick D ERKESHUICTE T
L37TCTHE LI, T HRICRB LEE ¥ H 2,
CFU/ml T/R L LB 1F A & Bl L 72,
BEFAOME =+ 2, EGCg ¥ X ° TF3
DEFRBRCFEOHERB Y TN T hinzlz, oD
BEMEEZ107'~10*E THRL, BEHR L O37C
12 3 BERRE L 72, Hayflick D ZEREIHIC104]
TOWMTFLUHELL, BRETHARCELCER
EBEET (X40) TH v v » LT CFU/ml TF&
bl, BEFRZIHMEL 7.

B &
Z =¥ 2ADHEER
F=* ZOHEEA T Z B o, RBIHER
Bdichb MI test T o7, 10%@EF =+ 2 %
731094125 = % 212 M. pneumoniae DB %
B L7 b 0% Hayflick DA INZ T 7
AREE LSS, 7 Vo055 pH O
TR ONeh ot 2%FE=FZADBEIT
G, EARE LTS pH 3B E e o, & B
iR D M. preumoniae H310°CFU/ml LLF
THOANKHERTHLDILINLDOEX10ul &
h Hayflick DZEREEHICHE T L TREY T - 72,
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Table 1 IR LKL 51T, 10%FE=FARKI O
ME=FATCREDORELRbhish o1, 2%
BE=FZATCE2 Ve L L REFRABREORE
DAL NPEIER A bR Teh - T,

R=F ADORERA

MI 7 A} TREEEOCE=F A ITIIHEIES
DFRD LT, KBE CTIHREN Lo, L
7> L Hayflick B0 (3 B 115 2320% & & 71T W
DT, RRONMFICRSE ENTLE - TR
UNRE 2 OIS, £ TMEREMES Y& F 7
WEHETEREYITI LT, PBS BT
HIEHAYBE L, FORER0.2%%E =+ 212

Table 1 Antimicrobial activities of tea and cate-
chins against Mycoplasma pneumoniae

Materials added

bIz\iIc()fegifa PBS green tea black tea
(control) 10% 2% 10%
6.6X100  2.0X10™ 0* 77X 0
6.6X10°  3.7X107 0 1.9%107 0
6.6X10°  1.4X107 0 1.8X108 0
6.6X10*  9.2X10° 0 6.6X10° 0
6.6X10°  7.8x10° 0 2.3X10¢ 0

Serial 10-fold dilutions of mycoplasmal suspension
were mixed with green tea or black tea repectively, and
incubated at 37°C. Seven days after, 10 4l of culture
were inoculated onto Hayflick agar plate for counting
viable cell numbers.

®Inoculum doses of bacteria.

®Viable cell numbers after incubation with materials
added.

M. pneuwmoniae ¥ X O° M. orale %3 Ho D IZFR
B ULk, M. salivarium 310%ThH 1z & A L
HIhish ot (Fig. 2). 0.2%k %=+ 213 M.
prneumoniae 3 X O M. ovale % 7% = ¥ A R#E
TR NCERE LT, LU M. salivalium ‘5t
LT 2 %% X O'10% TERAESICE RO »
Rohten, 3EBBICIBUEOMIEIEREX
Nz, 0.2%TIIBEAE=V e — 1 LR UBE
YRLBEDHRE RO hin»rote (Fig. 3). 7
7= AREFAFFR=FABLOE=F 21T
EXTREN,FEL, BEFMEETIRI0%THEE
AEBRBEIERZR& e ofz, LALITCT I
R LcEE it M. pneumoniae 3 L O M.
orale WIIBBEIER %R LIz, M. salivarium 1ZX$
LT EAEREER IR e -1 (Fig
4).

H T VOREIER

EGCg 50ug/ml & M. pneumoniae W5t U TR
MEELORELBREFERA YR L, F1l0ug/
ml DG, I FEERE L A BICXE IR L
B3, lug/ml T 3REHE THHRITEr 70,
e M. orale 3 X O° M. salivarium W5 L Tix50
ug/ml THEWEEHRBED b i 23 10ug/ml
TREIRN -7 (Fig. 5). TF3o%H4&, M.
preumoniae, M. orale 35 X O° M. salivarium D=
BT 5 BER R, EGCgnrhbizd A
EEUBHETH -7 (Fig. 6).

Fig. 2 Microbicidal activity of green tea. O : Control, ® : 0.2%Green tea, A :

2%Green tea, ® . 10%Green tea
Mpneumoniae

M.salivarium
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Fig. 3 Microbicidal activity of black tea. O : Control, ® : 0.2%Black tea, A :
2%Black tea, m ! 10%Black tea
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Fig. 4 Microbicidal activity of pu-erh tea. O : Control, ® :0.2%Pu-erh tea,
A  2%Pu-erh, m : 10%Pu-erh tea
M.pneumoniae M.orale M.salivarium
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Fig. 5 Microbicidal activity of EGCg. © : Control, ® : 1ug/ml EGCg, a : 10
ug/ml EGCg, ®» : 50xg/ml EGCg

M.pneumoniae M.orale M.sarivarium
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| \ s \
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Fig. 6 Microbicidal activity of TF3. O : Control, ® : 1yg/ml TF3, A : 10ug/ml

TF3, m :50ug/ml TF3
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RZDIBERLHTFVTHB?, »TFFVIEL7
FAVBEETROBERSEROR S TH B,
HE I EGCg (MW ; 458) @ igis (=) = H 7
*v (EC), (=) = a»5*vrr—+ (ECg),
(=)=xrr7*%v(EGC), (H)»57*v(0)
RENREERTEDY, 05 b#E5» EGCg ©
HBOBRTWS, # 57 FvDiesHTd EGCg D
BIERARRDEC,, EMEEER R LTHE
FEEREZRTT, TF3(MW ; 869) 34212 & ¥
NTEY, »72V_5FIRBIEE LcbDT
»%.EGCg AMRICHE - BREEFEAE b o T
%998)

4B, Mycoplasma X+ HE=F AL L O H
T VORBIFAZANLER, BR=F2EKX
LI = F 213, M. pneumoniae 33 X 08 M. orale
L CERELRREFR YR L. M. salivarium
XL CTRECBREFRAL YRS adnte, 7
7 == AOREFRIIGR =+ 20/ %=
FRCHRTCE b o T, 77 —AFRREORER
BT, ZERREERL CHEYOIERLZ T X
®HIeH, »TFVENBELINZEE—F
THY, KXRHh T Fv D Mycoplasma Txt3 5%
B ER X Vibrio cholerae O1, Escherichia coli,
Staphylococcus WZXE3 5 L H IRV =
( cell wall DERIAKFET D0 Livisw, L
L Mycoplasma DR TH F DREZMENR T - 7
5, TOBEBIBEDOLZATHATH S,

EEHREE LCTAS £ R A I h T3

a2 —t— (UCC®) iz o\\THT » 1o EERTIL, M.
prneumoniae 1ID 817, M. orale 1ID 880, M.
salivarium 1ID 878D\ F I LT 3 55\ 28
TER LR Efeh o e (GREEE). M. pneumoniae
TRBERFERCI D)~ 275 A<ikr ks
T.REACEREEE TORENEL Bbh 5,
SEOERBRTE, ABEBNOFEEETDH 5 M.
salivarium Xt T HR=F AL A FF VOBRE
TEREE L, BEMED M. pneumoniae w3 E1E
REmRLicZ &ob, RELIETHERC S A
WETDHZ =S 275 A<EDOFEHD -5
BRI DObDEEZLNS,
X 8
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Antimicrobial and Microbicidal Activities of Tea and Catechins against Mycoplasma

Hiroshi CHOSAY, Masako TODAY, Sachie OKUBOY,
Yukihiko HARA? & Tadakatsu SHIMAMURA?Y
bDepartment of Microbiology and Immunology, Showa University School of Medicine
2Food Research Laboratories, Mitsui Norin Co.

We examined tea extracts, (—) epigallocatechin gallate (EGCg) and theaflavin digallate (TF3) for
their antimicrobial and microbicidal activities against Mycoplasma. Green tea and black tea showed
antimicrobial activities against M. pneumoniae. At a concentration of 0.2% green tea and black tea
showed microbicidal activities against M. prneumoniae and M. orale but not against M. salivarium.
Extracts of pu-erh tea showed a slight microbicidal activity against M. prneumoniae and M. orale.
EGCg purified from green tea and TF3 from black tea markedly showed microbicidal activities against
M. pneumoniae. M. orale and M. salivarium. These results suggest that tea and catechins can be used
as prophylactic agents against Mycoplasma pneumoniae infection.
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