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Staphylococcus epidermidis ¥5 8 slime
protease DT 7 A BIF BIREMIZODNT
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8% : Staphylococcus epidermidis DEH T % slime protease DFFRT & L COREZEH L H
129 3 HBT, ¥%!slime protease D=7 2B} 3 S.epidermidis REM ORE, B L UIFHER
DERBRAFERICB LT TEEI>WTHRE L, Sepidermidis @ slime EEA M 12 slime JEEA I
26, o 2T ZBEEM G, EEAMBEERET S LickD, BIEMEEGE L. T
NITH LT, slime FEEAMD v ¥ I 3BEEH L, S epidermidis D¥EHE slime protease &
Hizciickoigmmsh, FHMSERIROEFER S -/, 18, FE slime protease i3 in
vitro KB 2FHFROGEREEUAHEEL L, TALD I &id, slime protease 3<% 7 2T H T
% S. epidermidis RRMHBO—RFF LB » T BufeELREL TV 5,
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T & U # compromised host T @ Staphylo-
coccus eptdermidis, Pseudomonas aeruginosa,
Acinetobacter calcoacticus 75 & DFGHHEIC &
BHRRRIE, HMRBRTHEEIEMNELY, £
ORERBEORER, FEAGRS VI3
RREEKEL TR EEZIShTWE2SY,

FHLTOWE, JIT S.epidermidis @ slime FE
A & slime protease i & D H W72 I FEM
DHHIEEHEL 2o 50, S.epidermidis
DFEXT % slime protease DFERFE L T
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DRENEHS Mt T 2HNT, w7 RIcBIFS
S.epidermidis Y O FE R slime protease M
FELITTERAEEREET B XTI
W T*ﬁgtj‘ Lo
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1. {EREM : OB K 0 8L 7 slime JEEE
& S.epidermidis STE-5 ¥ & slime B 4 STE-
198k = F W oo

2. S.epidermidis DEH: 3 5 slime protease
O¥ERI . FE S DFHEVITREY, DEAE-Sepha-
cel (Pharmacia) ¥ & U Hydroxylapatite (4=
ft¥THE) #5679+ 757 40—tk
crude slime 5> & protease 247 L, B—I2¥
L:USUY A
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Minoru Sasakl and Masaru KANEKO,

(Department of Microbiology, School of Dentistry, Iwate Medical University, Morioka

020)
ITRUSRN I bYGE 1 TH 3 —27 (F020)

Dent. J. Iwate Med. Univ. 14 : 100-106, 1989



EEKXME 14 100-106, 1989

3. v APRER

1) Slime B4 S.epidermidis STE-19¥k & % W
13 FEEE 4k S.epidermidis STE-5 BRiERE < 7 X
DHESR - ddY Rw v 2 (4:8%, H) % 18
10PCA VY, —PT & 72  S.epidermidis @ 10°
CFU,/0.5ml ZRERERICHEAE L, &4 DX
LB 5~y RDEFEE THREBRE L,

2 ) Slime FEZE S.epidermidis B DI &
5=y RHEFROZL : Slime B S.epidermi-
dis % brain heart infusion broth T 37°C, 24
S ERICER L ¢, HEEERIEK TS0
Phie U el CIREFE O T e h & ddY
FRev R (48, H, 1EI0L) —d
D, 10°cells /0.5ml ZREHENICHEREL, <v
ADHEFEE T HEEEE Ui,

3 ) Slime FEEH S.epidermidis STE-5 #RiEfE
<9 ZAOHEERITE JIF TS slime protease
DE . FFE protease D0.1mg % <7 7 XA DE
HARPNC IS L 7ctk, 707251 slime SEBEHE
S.epidermidis (10°CFU,0.5ml) % gEeA i
B LT, S.epidermidis BERLIZXT T 5 K5
% slime protease DEH Z T L 720

4 ) S.epidermidis HETEASHR R 1T B 1 51
W, BETOEFEEMOHAE : Slime FE4ES.
epidermidis STE-19%k & % & slime JEEELE S.
epidermidis STE-5 %R EHAE L 72 ddY Rr= v X
(488, 1) 22 hFN1B4AILFH>HWR,
THb B, Sepidermidis ¥5%slime protease
%, BEKEAICIZ0.5mg ‘mouse, EFHIRA I
0.1mg,mouse % ESt L 7248 R% 10, LMEEF
Rillc & 0 #RIM U 72 M & 5\ IREEEAYICHEH L
BB %, 0.1M o @B phosphate buffered
saline (pH7.0) ATHEY F A4 XL THLF
EVR—POENTNEIOEREERFRL, < v
= MEIEREH (= 24) 0. ImIEEREL T,
37°C, 48RS E L, HEREEEL o

4. HHERONEE : ~ %) vink b I D20ml
I 5 9% dextran-saline % 5ml N Z, FERi30
aEEE L CEoh N E £ YL~ L
(REEL) wEE L, 1,400g, 3049 M&ELL
T, HhikE B L 72,
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5. invitro it BirhIkg BB ER IS
£1E 9 S.epidermidis ¥58 slime protease D3
% : Hanks’ BSS f1ic 1 m] OifhEkiFsEg (10°
cells /ml) & S.epidermidis STE-5 ¥ (10°
CFU./ml) 1ml, t b[07#%0.2ml 3 & UF¥5%Y
slime protease ( 1 mg,/ml) @20 ul % @HE R
BEICAN, 37CTA vFa~x—t Lk, #L
TO0 B LTI HICA v F 2 ~N—¥ 3 v x
Faoafms0lmledh, ThEhE< v
=y MEEEHICERE L, 37°C, 48REREER
WHEEBEEE L 2, WRICRER slime
protease DX ¥ IZ Tris-HCI buffer (pH 7.4) 20
plZMA 602 FR L1,

i £

1. Slime PEZE S.epidermidis ¥ & (Fsliime JE
PEHYE S.epidermidis HEfE~ & 2 DHEHER -
S.epidermidis @ slime EE4E STE-19%k B L U
slime JFEEE STE-5 D ZF N Eh A < v X gk
PICHERE U 7o & & OEFRIRRE Fig. IR L7,
slime JREEARE CTIIEERE 1 H IR O R I390%
ThHo, 2HELIBFEC T 2o 2 3@H L0
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Fig.1 Survival rates of mice after injection
of slime producing Staphylococcus
epidermidis STE-19 or slime non-
producing Staphylococcus epidermidis
STE-5.

Each organism (10°cells ) was injected
intraperitoneally into the mice.

Each group consists of 10 ddY mice.

o @ slime producing strain,
O——0 slime non-producing strain
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Survival rates of mice after injection
of washed or non-washed cells of
Staphylococcus epidermidis STE-19.
Each organism (10°cells ) was injec-
ted intraperitoneally into the mice.
The cell was washed five times in
sterilized physiological saline. Each
group consists of 10 ddY mice.
O O washed cell, @ —— @ non-
washed cell
ot =7, slimeEEAKEERB LIz
ADEFERG, HRE1BHT80%, 2HHETIO
%, SHRICIRATOTY AMBIILEL, slime
FELERR L slime FREEAERRIZC X, =7 2%}
T EHGEHEDE - 12,
2. Slime EEA S.epidermidis DE#HFHE LB & U
FEBEPREERE < v R DEFR
S.epidermidis DIEBLHFHE T3, EikEERE
®IAETETD= Y 2D Lz, Thicwt
LTHARETE, BEE3HEC40%BEFLT
B, 2OBRRCT S5 A3@TD LN, -
1= (Fig.2),
3. Slime FEEEH: S.epidermidis B~ X @
HEFERICE X958 slime protease DB -
#58l slime protease S L7z =9 2 TIIHE
BOBEHR L BT 5N, BHohBAER
DETHERE SN (Fig.3)o
4. SepidermidisEf~< v Rich LIiF4iEHl
slime protease DEZAE -
slime EE&: @ S.epidermidis STE-19%k & %
i slime £ PE4E S.epidermidis STE-5 ¥k % <

o AREREPICHERE U728 (18 408) BLUS.
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Fig.3

Fig.4

1 2 3 4 5 6 7
Days after injection

Survival rates of mice after injection
of slime non-producing Staphyloco-
ccus epidermidis STE-5 and that of
injection of slime non-producing
Staphylococcus epidermidis STE-5
after treatment with a slime protease
purified from Staphylococcus epider-

midis. The organism (10°cells) was
injected intraperitoneally into the
mice. The purified slime protease

was given intravenously at the dose of
0.1mg_“mouse. Each group consists
of 10 ddY mice.

O——C0cell, @—@ cells + protease
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Effect of slime protease purified from

Staphylococcus epidermidis on the

bactericidal activity of neutrophil in

vitro.

® @ in the presence of protease

O———CO in the absence of protease
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Table1 Effect of the treatment with slime protease purified from Staphylococcus epider-
midis on viable cell counts in blood and kidney of mice intraperitoneally injected

cells.
. Viable cell counts (mean)
. Slime protease Protease
Strains production injection Blood (CFU/ml). Kidney
(CFU.kidney)
STE-19 + — 9.0 x 107 6.0 x 107
STE-5 - - 1.3 x10* 5.0x 10"
STE-5 - + (ip) 2.1x10° 2.7x10*
STE-5 - + (iv) 3.6 x 10" 5.6 x 10°

The organisms (10°cells) were injected intraperitoneally into the mice.
The purified slime protease was given to each mouse at the dosage of 0.1 and 0.5mg intraven-

ously (iv) or intraperitoneally (ip) .
Mice were sacrificed 48 hr after treatment.

Table 2 Effect of the treatment with slime protease purified from Staphylococcus epider-

midis on viable cell counts

cells.

in blood and kidney of mice intravenously injected

Viable cell counts (mean)

. Slime protease Protease

Strains production injection Kidne

Blood (CFU,/ml v

ood (CFU/mD 1y /kidney)

STE-19 + - 5.0x10° 2.2 x10*
STE-5 - - 9.8 x10* 2.5x10°
STE-5 - + (ip) 2.1 x 102 2.7x10°
STE-5 - + (iv) 1.0x10° 6.7 x 10*

The organisms (10°cells) were injected intravenously into the mice.
The purified slime protease was given to each mouse at the dosage of 0.1 and 0.5mg intraven-

ously (iv) or intraperitoneally (ip) .
Mice were sacrificed 48 hr after treatment.

epidermidis ¥58Y slime protease ZEIEN B &
CEFIRPUCESS L 7218, 7272512 S.epidermidis
TR EERE U 7B (1B 408) 048K
DIMHK & Bt OBRAFEE D FI{E % Table
LITR Lo slime BEA ¥ T3 MK T 9x10
CFU, /ml, BET6x10'CFU,/ mlT& - =,

Zhizxt L, slimeFEEARR TIE, MK T1.3x
10°CFU/ml], ®f#T5.0x10°CFU,/ ml T& -
foo —7, ¥EHslime protease & MHER I
FUBE, slime EEAKROBREAEK 3 M
# T2.1x10°CFU /ml, B T 2.7x10‘CFU /
ml, % 72¥58 slime protease 0.1mg % &k M
EFLILEE, BREEENIIMK T3.6x10°
CFU,/ml, B T5.6x10°CFU,/ ml T& - 72,

Table 2 (& slime BEAER 5 & U slime JEEEAE
BEw v AERBIRNICEREL 8 (18400
& %] slime protease 2 FIEANH % W\ X E Ik
REF L 7%, 727251 S.epidermidis % # ik
PICER LB (184V0) O48KR% oM
B EBBTORFEEROEHEL R LI b D
TH Do slime EEKRTREFEERV MK T
5.0x10° CFU./m], BlgT2.2x10* GFU/mlT
&b - 1o, slime FFEEABRTIREFEERSME
T9.8x10°CFU,/ml, B 2.5x10°CFU,/ml
THY, slimeBELMRE & U slime FFELE/RD
RiCEZRBD ONE M-t —7F, slimeJEE
HREEERE Lo~ Y 2, ¥R slime protease
D0.5mg EMIENIC ST U 7O B,
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[# ©2.1x10°CFU,/ml, ¥ & T2.7x10°CFU
/ml TH -1, £/, 18l slime protease 0.1
mg EEIRAES L B O BREARERIL, K
©1.0x10°CFU/ml, B T6.7x10'CFU,/ml
THY, BEEEROENPEES N,

5. in vitro T} ¥EH! slime protease DI
hIREANEEEIC B LI TEE - KHE slime
protease Z iF FIRKF IR PICHRINT S T &iT
&0, HFHIROREEME (Fig.4) 3605381
B S ICHE SN, 1200 O EFE I
B O#00R5E WMEE R LT,

E =

HE P EREVE BN ICESE T 5 protease I3,
FRRFD—2TH 0, WEYORBERILICE
BEREBEDEELTWAEEELSH, F F
TEHOFHRE T OB > TV B, JTH
5293, Candida albicans @ protease 4
75 protease JEEEARIZ S SR= Y 2T 5
AEEAEC, EREFRINCBWTOREN,
PEROWEHELTWSE, 7/, Pseudomonas
aeruginosa', Enterococcus feacalis', Serra-
tia marcescesns® X E D AMBREEH T F
MEICBVT S, ZOWRREICEEDEET S
protease SEVEL DA b - TWVWBEEZ D
hTwd, HMERRESCTHE L WbhT
W3 S.epidermidis 1%, BER L, WIME™, L
AERCOBRFREL S LIFLIESE s, &
IZ compromised hostIZ 3\ T S.epidermidis
W2k B RPEIBELSRIRE S 18 > TV B,

FEHOTVIR, i S.epidermidis DEHE T
% slime H1IT protease WELAET A I EX R L
H L, T protease 5 S.epidermidis Bt TR
FRFE L TORENZR/LTO B[RO S
5L EERK LI, AR TR, CDslime
protease 37 U AEPEEFNICBVTED &
SRR ERLL, hoEBHRARFO—DT
b AT TEROBEER LB XIZTEEIH VT
Bt L7,

S.epidermidis slime FEAERR I, slime JEEEA
BRIz 5=y R 2BEEHESIHS M i
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hote, £, BWEEEBSEKTREERFET
T licky, BEAMEERELISES, <
YR ABEESE T Ll &5, B
A slime DIRRMEFRBINOEEIRIE X L7z,
& 5T, slimeJEEAMREEREL fovy XITH
%I protease 2B L 72358, BB
BRI 5Ny ROETFRMET LI, &,
slime FEEEH D S.epidermidis % REREPICBE
L7:1%, ¥8slime protease ZFIRNEST L
frelpiciE, EFEROBENPEETH D, Fig.
3ILBT By AEFROERERKT B 60D
THotco TDEIRIEMS, S.epidermidis
slime F1®D protease (< 7 RiZFBIF 5 S.epider-
midis BREICB O TIRRRRT & LT &, &
RERBXEIbDEELOND,

P.aeruginosa @ alkaline protease % elas-
tase (&, A ORYBFHET T H 5K,
MmEs voes, U ERicxd LT 4 OMEIE
M%/,R L, P.aeruginosa OB %1EHH 50
REBOLEEBT[EEDH 3 Z EMREI T
B R FEC B W T S.epidermidis slime
protease DEBANFEEH T B IIFTTHELR
HLET A, FEslime protease D3I 1 EK
DHAEPHIEHZHET S &SR E N, &
7=, ZEH 5903, IT S.epidermidis ¥5 8! slime
protease B b b MBEAD IgG 25T B &
ZHE Lo

Plbtoz &8, S.epidermidis slime pro-
tease (HAEAENICB VT, FhEROHIRE G
Bt UTHEIER 2R3 &ickDd, S
epidermidis B B 2HEREERBRO—KF
LTV BIEMWREENS,

&

B

1. S.epidermidis slime EE &4 ¥k T id slime JE
EEARIC S5R= Y 2T AEFEESE L,
S.epidermidis slime EEAE MR DB B AYIE %= Tk
ETrzEicky, =y RiTxd BEEHIRK
Tl

2. S.epidermidis slime JFFEAKRD v U R I
9 5 B 1358 slime protease 2 BN
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HEEESEML 7o,
3. S.epidermidis ¥4 #lslime protease i3 in
vitro B LTI RO EEREEHEHE L
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Abstract : To determine the action of the slime protease as a pathogenic factor in
Staphylococcus epidermidis infection, the effects of purified slime protease obtained from S.
epidermidis on experimental infection in mice and on bactericidal activity of neutrophil in
vitro were examined. A slime producing strain of S.epidermidis was more virulent than a
slime non-producing strain. The virulence of slime producing S.epidermidis was reduced
by washing. The lethality of slime non-producing S.epidermidis was intensified by
treatment of mice with purified slime protease of S.epidermidis in mice, and the viable cell |
count in mice after 48 hr treatment with purified slime protease was higher than that in
mice untreated with the enzyme. Furthermore, purified slime protease from S.epidermidis
inhibited the bactericidal activity of neutrophil in vitro. These results suggest that S
epidermidis slime protease may be one of the pathogenic factors involved in S epidermidis

infection.
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