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BEAMBBREEORERE LT, a7/ 7—YBWE7F vEE (CNS) OEAT 5 slime PEET
HHEENELOMESTONE LI ko, LL, TNETOHFRICBT 5 slime EOHIER,
AR X 2 BB RHEICETL DN TH o7, 22 TRLAE, slime BOE R 2 MEEOMHELE
B A

IS — b OME, BHhoEE, BEilkkE % LEL slime BRIEOREFGEEZEL 2. 7
7Y VT slime % Bt L 7212 INE PBS (—) T7 L — MBEICAHE L 72 slime 2 M S8, HlEL
f:@{j‘ﬁﬁf (A492nm) %*@ﬁ”é@& slime é’é: L.

KAZ, Sk - FEL 7288 CNS O slime 4B %, EROFFEICEISHE - HBL 2. ZO
R, CNS O F T b #1Z Staphylococcus epidermidis DFEAT 5 slime BASE W I EARE SN2, —
¥, FAREEI MREETH CNS OBEZHEIET 22 L2 RHEL Tnizew, ThHFRE (HAK -
KERE) RUFOMBESTh 5 tannic acid % caffein % & 7% slime BEAEICE O & ) gz RiT
TR OWTHERH2To72. Z0OE, Y7 U —TIVEBEICBWTHARZ, X, tannic acid iZ &
% glime BAEBDOIETFTH AL NI, X512 tannic acid DEBRLEWTH V), (LFBEOHPE R 5
? catechin B2 DWW T EEE %479 &, (—) epigallocatechin gallate (EGCg), (—) epicatechin

gallate (ECg) @ 2 catechin T % [FRIC slime BEEAEZ KT S /2.

&

EE, BEEMORRIIFEVCEEL T — 7 VED
EEREZSR T AL TOFEEPHEML T3, Bk
CBCTRBIVEZ FRT L7 — A%, 20K
W< Da7r s —EEETF 7ERE (coagulase-
negative staphylococci : CNS) A3 H SN Tw 5.
T7:, ONSHPEELZEBEERELZATLEEY, I
Al - BEIHEBEERAL T 5 BEREEICHAMRY
CERIEA R T I LG o TERY. CNSIEA
TEYERECMHELRT (O, BETWD &R/
REE, bW 5 biofilm 2L , £EHEHEFR
HEANC S 2 W2 BB T Ebh T 5.
Z1L T, £ biofilm =T 5 F2KEEH, CNS
\2& % slime DREEIZH B & SNE L DEBRDTTD
NTwv5b, LPL LIS slime E0EIEIRIRMZ
BRILZEBNZIDTH 720D, HEVIEE
BN TH-oTO S EERPEMELELTLHLD

i

1 NGERAEE K RER BRI BRAEFEL

N PFLAETHD. FZTHAE, slime DFHE
TEEMZMEFEERET 5 LA, Ttk
FTEARFELT, MWL THEEEZRS W
FEL B, #NOLFOBBRSPED L IR
BhEE2 BPIZOWTHREL 7.

EBRATE

1. EBIIHEAL 72 CNS

AL S B 72 FHRABERE O D 5 EEIC L
» CNS % 8L , API-STAPH F%E* v F (HAE
F A 2= AT v 7 BRAEH) ZEAL TCONS
OHEMEEZFEEL /2. CNS O 45 8#kIE Brain Heart
Infusion Agar (BHIA) 2B ER, 4 CTRA
L, 15 B2 ERUEELZITo7/2. SHOERKRT
X, FE &L T Staphylococcus epidermidisddtk % 1
AL, EB%17 I BAICITETHES BHIA ICBRL
35CTUMEIEEL 2 EEER L v/, Zho
OFEEREER £ AR KICER L, 3,000rpm T 2 [

*2 JIISEREBAL R BT BRREER

() FEMBAT T701-0193 EHHHNE288 NIFERENRE
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PR L, B KIZHIRE &2 McFarland 0.50
BEICHEL-D DO EHRE L 7-.

2. Slime EADEEFE

A l4T - 72 slime BEAEE &1, Christensen 5
DEVRZEIEE? 2R - RRELE2DDTH 5.

15ml 8O TPX BLEibE (FKX—27 54+
#:SUMILON-PP) (2 EHC ¥ ( 1 %enzymatic
hydrolyzate of casein < EHC > (Sigma ft ),
0.25%glucose (+ 77 A *L), 0.17%Yeast Nitro-
gen base w/o Amino acids and Ammonium sul-
fate (Difco 1), pH 7] 1ml & E#0.1ml B L ¥
i L L CA&HAK0.1ml DFH.2ml 2 AN35CT24
RFHBERSEL 2. RESORELHRBRT 2561
&, PIREROMAD D ICHBRRZ /I 72, B
WEEPIIET, 770 Vil (2BBF/ MDY T 2%
BII ) %1.2ml Nz THEIETI0HEE TR
BEEIZMAL 72 slime 2 40 L 72, 3007 22 >
WERIET, WHAZKEZI0mIMALIES CBWT
BCHUEEHREL 3MEDERL , LB INEL -
RO GG EBRFEL 72, HWTI00CIZmERL 72
PBS (=) 3ml 2Nz T304 HE &, miLEREC A
AL 7z slime # EH 8472, BHEZERSGEHT S
DL, 492nm ORNE (Aggonm) THIEL 72,

TP EORIWED LB AL 201
07 L —F (MULTI-WELL-PLATE MS—8096F :
FEERX=27F41) ZHW, slime BEOMEEEED
PEETIRETL 72, EHC 5531100ul, HiK100pl KO
Tl E L THEKEL00u 2 MA TREL, FF
IET slime % 4t - FHEEaOF <707 L —
M=% —T492nm OWHE (Asgonm) ZHEIEL
7.

3. R oreEt
(DN #Eoes
Casein (Sigma ), EHC, casamino acid ( Difco
#£), casamino acid + tryptophan (+# F 1 #t),
ammonium sulfate # % 1 BIZFAEL -5 D% N iR
&L, BICRL7Z2 EHC 0 EHCIZZZ TE N
Bzl , bMEORH (pHT) 275K, Shboo
B TOX slime EEAE % L 7-.
(2)C RO BGES
EHC F#iH @ glucose Db 0 12, [RIEER 2R
L 7217 D&% (mannose, galactose, mannitol, fu-
cose, xylose, arabinose, xylitol, maltose, lactose,
sucrose, cellobiose, trehalose, raffinose, N-acetyl-
glucosamine, methyl-a-galactosamine) % RiNL
slime EEA =% LB L 7. DL EOBEIZIETHH 5

AHREFHL 7.

4. BARZ, f1Z, 23—t —0 slime EAEIZRIT

TR BB EE

—IRE e HAGEEE ISR X ) AR (BRERIE<
RARFRNEH>) 3g, A (M7 A= T H%-
=) r<FaMEkREE>) 3g, 23—t —
(NESCAFE EXCELLA <#% AL HAKR &H1>)
2812, &£140ml DFEEKEZMZ EEIC L 0 il =
H, EABHLZDOEE®R (x1) &Lz, #h
b EFREREHCTHERAR (x 1/2~x1/1024)
L, 1. THRELZCNSDH L, ZEL T slime #
HBOEN -7 4Bk (TMM 7, REI9, MIN18,
ONO7) Z2WTEREITo7:. MEEEFETH
RIZFHEDEEKRDORDVIZ, K- BiBEEOXE
MBI T - — %12 T slime AR Z HEL
7z

5. Tannnic acid, caffein, chlorogenic acid ®

slime FEA & IZ KITTHEOBIEE

FH, a-e—-OBEEYESEEY BLOUOTH
FEEZ D X, tannnic acid-1000ug/ml, caffein,
chlorogenic acid-100pug/ml % ZZF K THREL , 8
WEREL72SDEFRE L7z, 2 i BEKTRHR
AR (tannnic acid-500~ 1 ug/ml, caffein, chloro-
genic acid-50~0.1ug/ml) L, MEEEFETEH7
TREDOZEZEKORDDIZ, ZEWEDORL 2BED
ABUETE IR T slime A EZ HIEL 72, FEBRI,
3. AL ARKRIZOVWT T 72,

6. Catechin FH slime EA 812 KT TR)F O H]

EE

Tannnic acid & HHILEWTH Y , {LFHEEDOH
#7% (+) epicatechin (+ EC), (—) epicatechin (-
EC), (-) epigallo catechin (- EGC), (—) epi-
catechin gallate (— ECg), (—) epigallo catechin
gallate (— EGCg) % 100ug/ml (2 Z&E K THEL ,
EBBREL -2 02 FRE L., Fhr BEKTE
AWM (50~0.1ug/ml) L, 4. & [FEHET slime
EEEZHEL 2. (TIN5 catechin FiZWwihd
Sigma D b O % W 72)

EERIFEREEE

1. BE097% slime EAEBDHEIE

EEMIC slime EAEZBIEL /2R, SRS
L 7z S.epidermidis 548k 3 TH slime % FEAT
b DG o7, Asgonm TEL 72 slime A E
&, &=/IMEO0.170, & KfE2.052TH 1) FH{E1.123T
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=2 #EHFHO CEOHEIES LU slime BEICRIZTEHE

C IR B4R | slimef C W WAl | slimei

| Glucose + + + Arabinose + +
Mannose + | +++ | Xylitol -+ +
Galactose + + Maltose 4 =+
Mannitol + + Lactose + +
Fucose + + Sucrose + +
Xylose -} + Cellobiose + +
N-Acetyl- + 4 Trehalose + +
glucosamine Raffinose 4+ +
N-Acetyl- . n + Methy}' Q- + +
galactosamine glucoside

R1 PO NBEOEES LU slime BICRIZTHE EAOND.

N & H4TH | slime®
Casein — —
EH C + + +
Casamino acid - -
Casamino acid

+ + +
Tryptophan
Ammonium sulfate — —

Hote. FLT, ZTOHT slime BEAED0.300LLT
DHDIIARMICFTNEFBL PRS0z, £h
W23 L slime EEAESD1.000LL LD b D1, WIRAY
IZHEEWEBETRLZ. SO RS slime AR
A30.300A:5 = KB EEARE, 0.300L0 E1.000Am % H
FEEEAM, 1.000D > BEEAKREBEET S L
RS e AE RS 214K (38.9% ), FRAREEEE A= bk 224k
(40.7%), WA (20.4%) TH o7z, =
D#EZIT Christensen 5 D HEIZ X U, slime BEEARR
DA4TAEED DL VI D L I —HL Tw5.
INFETIThbN TV B EMWN LR FETIE, Bz
BUERLEMZRBELLEE L), ¥HLTHIEE
WEBREOFBICLIVELR->TL 9. SRFAD
BETL 2 80 FEC L, S iETIR
etk SN TV ED slime EABZ KDL 2 &
MTE, slime EAZHETIIMRET 2WEDOE
BT, BRETHBEEOHNLDOTH D L

2. B OGS
(DN RED#ES

MET L 72 5O REMIZ BT, HEEE slime A
A SN T-DIE casein D BEHE 5 peptide TH %
EHC &, tryptophan Z i&INL 727 3/ BRIEED A
THY, BHOTD casein ¥ > /327 B & HREIEFHT
% % ammonium sulfate Tid slime AN A LN
otz (£1)., Lo TUHOERIZIT slime EAE
DEP-7- EHC # NiF&E L THW.

(2)C EOMRE

BETL 721780 /T slime A BV FA 272D
glucose & mannose T& - 72. mannose TIIBD
PRI EIER IS E\ slime AR ZRL 7228 (R
2), AN M0 7% glucose & CEE L THWZ.
mannose T& 5 L7 slime EABII RIZTTHEITS
BT ATFETH S.

Christensen &3 BRI 7% /71ETH %% glucose,
fructose, lactose, maltose, sucrose 7* slime FEAET
BREDE(6 /6 ) DIZHL , mannose X galactose
(& slime FEAEKDOE G252 (5/6), manni-
tol % arabinose Tld4: < slime # AL V&)
Fhox &L B DEREFREL TWRY. ThidBesh
CHBEE L DEMOMBS R H720THbHLED
N5, $hbb, BEHOMEL slime BEIZ KRS %
HEEr Lz EEbA.

3. AL, fIZ, 2—b—0 slime BAEEIZNIT
ERVES
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A R% - EMILAT

#*3 BAEDslime EEEICRITTHE

RE

e control % 1/256 | x1/1024
T™M 7 1.344 |-, Snii203]  1.821
MIN18 1295 .- 1.350 1.663
REI 9 | 1047/ SE0882 1112
ONO 7 1078 ... 0.998 1.089

FHOBEITA02ETH Y slimeBE H HbT
X 1 HEHBEE
(] semapRgEAs 2 & o P
slimeBDOIET Lz

K4 HEOsimeBELEEICRIZTE

w2 control % 1/256 | x 171024
™M 7 0876 |- 0.907
MIN18 1.088 |- 0. 1.051
REI 9 0978 |- 0. 1.101
ONO 7 0.797 |-:-:Q. -- 0.865

i*@#ﬂﬁ&iAm{E'@&) DslimeB%*H bbb
X 1 FHRsE
(0] smepA AR 7 & 7o PR BE
slimeBDIET Lz IREE
£5 OA—bE—Dslime BEEICRIZTHE

wn2E| control | x1 x1/4 | x1/16 | x1/64 | x 1/256| x1/1024
™M 7 : 1A 0.911
MIN18 1293
REI 9 | 1161|0000 o 0018 008 s i o 42 1211
ONO 7 1.228

i*@ﬁﬁf‘iz&wzﬁ'@% Dslime®R%H b7
X 1 WA A

AAZE, AECBOTIE, BHikEOx1/4Th
TOEMIFERL , 1/16~x1/256%L ) 1350
IARVBEE T slime AR Y FL (A &7 (F
3, 4).

XL, a—b —TIREEEIZHB VT slime
FEAREOHEBMIERNALN (R5)., ZhEmET
TR, FERZEOIT) ST — 5125 HS
NLH720, - —IZRYPBEOERNS T L
72, I—t —|Z&EN 5 tannic acid ITWVWbH W 5%

slime B DR U 7= B

BEOENELERLRY, FEIALERLEYWTH S
chlorogenic acid A K&z O Tw5bH., a—k—
TAHAONZT = FDLENIEID L ) REEIERT
BLLEZOND. T—FIERE BV ZDMD
FERTABREE LT, Oy ERERIONVTH
FEERZAT - 7275, slime AR T 5 EITAL
NZholz. TOMED tannic acid &H =L 3FH
W<, 2O EH 5 D tannic acid %% slime E A =
CHBLERIZLIZEEZOND.
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#6 Tannic acid D slime EEEICRITTHE
e BE | control (10004 ¢/ml
TMM 7| 1025|0163 0.
MIN18 0.809 |-:-:0.1631 0.
REI 9 0989 |- 0.151]-:-0.
ONO 7 1.604 |- 0.146 - .0.
KR OBAEITA2(E TH Y slime B % H L DT
(] WFHRRE M A DIV B BE
slimeBDET Lo RE
F7 Caffein D slime EEEICRIZ T
ma 2% control {1004 g/ml | 25t g/ml{6.25 4 g/ml | 1.56 4t g/mi{ 0.39 st g/ml | 0.10 4t g/ml
™M 7 1048 1099| 1106 | 1056| 09818 | 1008 0.927
MIN18 1.179] 1133 | 1301 1263| 1.408 1273| 1.254
REI 9 1.109) 1150 1.108| 1.114| 0.991 1199 1.204
ONO 17 0970 0940 | 1032| 1.060| 1.034 1173 1.012
F P DOFAEITA10AELTH Y slimeBE H 67
%8  Chrologenic acid 0 slime 4 BIC B IZ T8
e 2E| control {1004 g/mi| 254 g/mi|6.25 4 g/mi | 1.56 s g/mi] 0.39 4t g/mi | 0.10 1 g/mi
TMM 7 1034 0827 | 1072 1005 1067 1080 1272
MIN18 1005 0924 | 0945 1.000f 1023| 0949, 1.038
REI 9 1198 1019 1.123| 1299| 1322| 1234 1548
ONO 7 0810 1.410( 1255 1179 1.134| 1011 1.033

FED B \NEZ OB ED SERAED 3L T
OWBREIEH 2 R 2 L34 2 T4 D%
FBIZLVHERENTWEY 35, 7 1) —F )V ikET
O slime FEAIZ AT L HEEHIC W TIIEED A
B\,

4 . Tannic acid, caffein, chlorogenic acid ® slime

EAEICRIT TR

AARZE, AL 3B L TH N TV 4 tannic acid,
caffein, 72—t —IZDAE TN 5 chlorogenic
acid 122\ T slime EAEIIRITTRHRZHIEL 7-.
tannic acid TiZ15.6ug/ml TTXTOHKE, 2 W
FRTIZ1pg/mli2B W T slime A EDK T2 A
b7z (%(6). FKIZ, tannic acid 130.0039% D

T OEAEIZA1{ETH VslimeBEZ H H T

IEJET S.epidermidis [T A RBMEZETAHI L
MWRENT. HEEETOREME O tannic
acid B130.03%TH 2 DT, HHIEHED 1 /100
ETHLBWKRENITHEEEZLND.

ZHIZHL , caffein, chlorogenic acid T i}z
DOIEIER slime FEAEIIKT L BREICBWTHIEFLA
EREB RSN o7 (T, 8).

5. Catechin 2H® slime EA =2 XITTRIE
ZREIZIL, W& L T tannic acid, 77 =
YT I WM, caffein, BEEEEL L E S
M, ROFEWSTH AL tannin (T catechin FHT &
% . WFL 72 catechin O HT (+) EC, (-) EC,
(—) EGC 0 3 ffild slime BEAERIZE HEE 52
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%9 (—) Epicatechin gallate ® slime EEXEICRIZ T§
mx2%| control (1004 g/ml 6.25 41 g/ml | 1.56 ¢t g/mi] 0.39 ¢t g/mi | 0.10 ¢ g/ml|
TMM 7 1434 |- 0 = 1.462
MIN18 1.788 1.713
REI 9 1430 1.571
ONO 7 1026 ---0. 1.110
ETF ORI AL T ) slimek % & b DT
BRE.V (GET A NS s
slime RIS T L7 B
#10 (—) Epigallo catechin gallate ® slime EXEIC RIT§RE
% BE | control {100 g/ml| 25 1 g/ml|6.25ug/mi | 1.56 4t g/mi[ 0.39 4 g/ml | 0.10 y g/ml
MM T | 1421) 0818 1477 1.396
MIN18 1431]. 1.535| 1.467
REl 9 1177 1.131] 1,050
ONO 7 1240 |- 0. 1248| 1.151

oz, TR, gallate %D (-) ECg,
(=) EGCg TIZHAZ, #[Z, tannic acid THH
N7-o L FFRIC, miRE (50~100ug/ml) Tid3E
FEENE, BT ) =V EREE (0.78~25ug/ml) Tl
slime EAEDIERTZ/RL 72 (K9, 10).

I FTHRIEMHIER catechin 84 methicillin
resistant Staphylococcus aureus (MRSA) %13
Ok AL RBICBWTHE - REEHZEET 52
ERHESNTWSY . F72, catechin OvE & 5%
BVEF & OBRIZOVWTOIED R, ZORREL
BB OWTOMBRITHL AR ) 2D0H 5T, 4
WFe 4 H3keat L 72 slime B4 212 KIT T catechin 3H
DB BNTH, (-) ECg KU (-) EGCg THll
? catechin HTHE SN2\ slime K FIEAZ/RL 72
XD, InSDILFREE L ERET L OBIMRIC
DNWTEL R LBV LETHLLEEbNS.

EbH I

S.epidermidis 1 P REWOEERETH H, L
AIFEMER L SNH TV FEHINT I nol:.
L2 L A5 BEYGE I U IRESEEZ R 2 &A%
bh, TORLRELERIIZOED slime FEARE
ThbEEINTVES) | S epidermidis ® slime &

FEPOEEIZA02ETH VelimeBEH LT
(] BREREE A A & LT P B
slimeBDIET LB

A, e Mol TEREZ RS Z2VWEEDbNI S (B
PHICERL Tw5) FERI - — 2 2OED
i DA IV N = 1 o SN = = Dl

Z DFER S.epidermidis DT T AT A4 v 7 HEERN
O slime EAZ BEL TOHEEETHERR EREN
(BE LBy - BE2ROMEF) LY RECERL S
ERTFEENT. MEICOWTIE, EBRFETHRR
SUMILON 0 TPX Bt & AL 7245, Tl
FEERIC X YD polyplopylene # D b DIZHE
L T biofilm FEHATTRNZ EASRENTZ/2DTH 5.
FREIZ, ¥4 2707 — MIDOWT S RIESEDOM
BHRaA—T 4 v T OFELZEDRFAPERTH AL L
ZZoNb, FroA4mdEAms L CPHERICL
D, slime % & A 72 biofilm #3277 >
WAL 7272, 4113 slime DS TH 5 HE
F 7203 5 VN G R BRI G B GBI O REA
VETHLEEDNS,

EHILZ RO NBEEMEIT, FRADERL T
WAEHEDEE X DIZAIRVIBETHE SN,
S.epidermidis DEAT % slime Z frET 5720, Z
NETIZOPEWEOFMON), & O®REDD 5
Ay, G FR A OHE L 72 HARZE, ALE, tannic acid,
(-) ECg, XU (-) EGCglZ & % slime EEAED



AT 77 —ERET FUIKEO slime EEA I I T REDZE

K&, € MIHT2HE RO L VERELZHEHL T
WOLRTIVAHTHAEEZERON L. T/, Bt
DMBLR BRI L) HOKRHEMEIRR slime EE
EHELT 5LV IWED B, BRAMEIEHT
O slime Ml EEDHELPLETHLEEZ LN D .
AR BEAMLSRE T B A= S M7z slime DAF R AT

X

161

9 & FERC, B slime DILFEMBE TRz EE
ZATW5h, F72, HEslime DEERE OBR, fi
DA RITTRE, MEWITL TERERT
FIAEME L E OWEREIZ T A8 slime D
HERFEREIRICOWTHRETT A FETH 5.
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Effects of Teas on the Amount of Slime Production of
Coagulase-negative Staphylococci
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Abstract

Recently, it has been assumed that slime production by coagulase-negative staphylococci (CNS) was
important as the cause of infections and much research has been done on the subject. Previously,
measurements of the amount of slime were based on qualitative judgment by naked eye. This study was
an attempt to establish a quantitative measurement method.

The optimum conditions for slime production were set by comparing various plates and media. Slime
which adhered to the plate wall was dissolved with hot PBS (—) after dyeing with fuchsin, and the
absorption of the solution at 492nm was measured. Using this method, the amounts of slime for various
CNS were measured and compared. Results showed that it was especially large in Staphylococcus
epidermadis.

The influence of various teas and their components on slime production were examined and it was
found that Japanese tea and tannic acid at sublethal concentrations greatly decreased slime production.
Moreover, the effect of tannic acid was mirrored by its chemical components, (—) epigallocatechin gallate
(EGCg) and (~—) epicatechin gallate (ECg) .
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