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Lysozyme Alone and the Combination Effect of
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BOBEHFEAET 5 L kD, BRPREIRRXFERTHEEL 2B v 7HEIE TERLBELE
DREHILFIORE L DMRE L7z, Clostridium  perfringens, Bacteroides fragilis, Propionibacterium
acnes 1F BB TREEL, Vellonella alcalescens, Peptostreptococcus magnus W& ER R EETREE L 1-.
FRLIEMETT 2 /R y=y ) (ABPC), ¥77uY) 2> (CER), #Fv 7 F544 2
}¥ (0TC), =Y RAvviyy (EM), Yrawfyy (LCM), ¥v¥<4v> (GM) TH5. CL
perfringens & B. fragilis TV V' F — L5854, MRS L) V5 — LMK 3 BREE OB
Aotz 2512, CL perfringens TiX ) VF — b L HAEWE 2 HET 2 L —BEENE S22, hT
b ABPC,OTC, LCM k(R L 2IRE L W HHARIR 221 72, RS, B. fragilis T bR & D R
#l%%J, ABPC,CER, OTC,LCM L L 2BRCE LWHEABIR 221372, Lo L, P. acnes Tit CER
ZD AR ERD T, FIRETHRITL 72 V. alcalescens TIIHFRAZIR 2R 1203, P. magnus T
wiadol, 85I, B fragilis R TORBERBROBIVEBORD £ —KT 2 0B, ICO0TREL
fr. ZDFER, BEHBOBL EEROBRAI L —BLEe, 2 LT, HRERTIRY VI —ARMGES
L b DX DEROBY 28,
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Fleming #3x=3 ) > 2% B L TR, £ OP4E
MELSHEBRRE SN, 2o OFEMERERICE L
TIEHS DR R L. #0701z, SHEImE
HOWB~, AN RRGAR®, #5 E R YES -9 2
CRAMEDREASE L, IS OBEFEICR LT
EREE 2%, MADEO RS T+0%k
BEE 2 DBY, MOBS L HELE 2% - T 55
DEEREB IO LERH L, FHEEB I A E
D=DICHEBRA L LTOY VF—L0b5, HS
EERMEOHE M IMA s, VY F—LL
PEMBE 26 L - BRERIITAA Ca s,

EDZEhSBMABED ) VF —aicH T RS
WL, 2o, REHAEWE L OFRAMRIZOVTE
BRL7.. a0z, BRIGAZ BN LTOER L b5
B - FE L 7o BE B O LT O RE L 12,
HEE & UFE

1. EREHK

ERERE, BERERTH D Clostridium  per-
Sringens PB6K I & UG EEE S mmlenasl o
RESLRL 2238 L 7o BRYVERE v & 208 - FIE L 725k
5> Bt B % Bacteroides  fragilis KI-1, Propioni-

Abbreviations: ABPC, aminobenzylpenicillin ; CER, cephaloridine ; EDTA, ethlen-
diaminetetraacetic acid; EM, erythromycin:; GM, gentamicin ; LCM, lincomycin; OD,
optical density ; OTC, oxytetracycline ; PCG, benzylpenicillin ; TF #2#1, Tamai & Fukuda

$4; TYG, tripticase yeast extract glucose.
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bacterium acnes K1-2, Peptostreptococcus magnus KI-
3, Veillonelle alcalescens KN-1 D 4 Bi% BT L
7=, 72 B, WK 5> BE E 4% 13 Cowan 5%, Bergey’s
Mannual'®~'¥ L & API 20A anaerobic system
(La Balme les Frontes, Montalieu, France) 12 > T
REL .

II. {EMAEH

B DS - FES & AR E I, OENESE
BAMREOEH - B (TF 1, BK, R
R, BOBMEERI TYGEmEFERL L,
F ORI Y FFH—¥ (tripticase, BBL) 2 %,
4—AFITFAPTZ b (yveast extract, Difco)
0.5%, Zra—2x (glucose, FX) 0.5%, L+ b
) % 4 (sodium chloride, FI3£) 0.5%, F4 'Y a—
LB kY7 A (sodium thioglycollate, F13%) 0.1%
Thd. ZOMREEGKICERR, 16 5HEERE
L, BEpH 7.0 L5 k3 CHFHBLE, £, FR
HICTER R T 080, GAM EXEEH (B,
WH) £_MYYr—Li 20ml SMELEAL .

M. WS

BREIEEEIR, VYA Sy 7ERY AT A (GAS Pak
anaerobic system, BBL, USA) 2w T, 37C- 48
RRfEIRTEE L 72,

V. EREA

BEELLY VF—2RNmAEFESAELY V
F— A (lysozyme chloride, HAFE, =) £HL
fz. MEWMBRT 3 /Ry I L_=v Y ¥ (amino-
benzylpenicillin, ABPC), £ 7 7 & Y ¥ > (cephalori-
dine, CER), #%¥ 7 b F ¥4 7 VU >~ (oxytetra-
cycline, OTC), =Y Aw =<4 ¥ > (erythromycin,
EM), Y>> a<4 ¥ (lincomycin, LCM), %%
< A4 ¥ > (gentamicin, GM) D yESTRBIFIOE 6 H%
A,

V. BB RFIRBEHR

1. BB X 25E

1) VY F— LT 2 BB

REEEM % TF 24 15ml i 3 @R %E, TYGH
#1 20 ml T 3TCTHIIEE L 1. CL perfringens TIE 6
RE, B. fragilis Ti 12 R, P. acnes Tid 24 KA
BB EB IRt OB, FIEBLLEEKEYE
TYG 5120 ml @ L BHBRE W 1%0HS THBHE
L7z, STPCOERM THEL, HERY) VF—Lo%
IR, EEEICEOFE % optical density (OD)T
L7 0D BABHEH (RyansZXr o=y
7, B, EX) THELZ, &8, QECKEORER
i 560 nm THEATL 7.

2) HAEDGCHNT 5 ERERR

3

)V F— AOREHFEBROB L EROFETEER
L, BEORBEIIBLTHAMEZRNL, 20
%O OD OEIC & Y FIEVEOBZEE R L,
i, AEMBORBEICOWLTHRETL .,

3) UVF—LAEMEWEOHAC L B2 SR

BWHROZBBIBVLTY Y F—LABLUH4EwED
BEUHFRRrSBONLEEBETY VF— L4k
Y & FRHC IR 72, BRI OWRINE I STt
YL, FORYIEROHAICLZ VDN, b2
VR VF—LERRTENEICLZ DI DONT
EH BB EB IRk, BMOBRRE I HEEER
T3 7007, BEMFNO ER T IEEMRO D »5H
VERRE A SEIR LU 7. HTEO SR THAL ZBEDY
VIF—LEHEWE, SHRFOBEEOREDY Y
F— A L FAEYE 2 EBUCERML, VY F—LaBLT
HAEMEDOHAL D EHE L,

2. PRI &L B HER

(REERRE%E TF 8534 15 ml i 3 B, 37°C-30
SR L 7 GAM RS BT 107 cells/ml i
WELULCEEEEL L, BRI, HREREYSE
WO HE U TABR AR THERL, EREREH
toAhy PRIZ0.2ml FT L, 37°C-48 KRk T L #E
EBIGo7:. B, VYF—ALHEMEOHBC
LTI, VWF—LrEhiEYER2ZhZn0.1ml
By THRAET LR LT,

VI. HAMR0HIE

BB EME L) VF— LDHABRD
FIEE (), (), (=) OIEREE Lz, (4) 38
FEEBORANEL L, VYV F— A MENER
WTWmML-bD L ODDETO0.1EDOHS 1R
EQTDdonizbOE Uiz, (+) 3 BEhEMRI L,
YV F— A EFREMEOHBABRSED ST, Y
VF—LERIIENEEBBRTHEMLAZ D L 0D
DETOILUATH b0 L, (=) HADE
RTEHROBY Lizvwb D x L, gk, FRAC
B3 HEROME R, R Lok URR
BRIEFAC LB I a7, HETHRMLLY V-
AEBRALEY Y F—L0WE, 7z, HETHEM
L7cHEME L LA WEORE £ LKL, B
WTHREHLEMAERD) VF— A& EHEWED
BRELDEVEBET, BELEY Y F—Lg3iE
PR & D SRR AL > R REZIRS )
LHIEL T,

VI EECRIE R

B. fragilis DEBELLBE TRE PO L BHBED
bOIOWTHIE L. B. fragilis D3IAERIARE, &
FIGSONREE, STHUEAEMA (OD1.0L2AE), VY V5 — Ll
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e, MAEWMERIE, ZLTY Y F—LLHityE
DRABRMEOHEERO &2 % L BHRE » 5 HK
L, GAM EXFREMIZ CTERFTEIC L DEEK
DEIEEB I BT kB, V-4, JIEYE,
FEEFALL LD IEFOFINE, HOBENERY
B L 7B TR B L 7z,

B ##

I1.Cl perfringens D)/ F— Ll & % BHRR

CL perfringens ) VF—LIZ X VIBERKE &£
LahELEREILE, VY F—L0ESERET S
i REB & L THWL SN T v 3 Micrococcus
Iysodeikticus % XPE & U7z, TF 54 15 ml 2 3 Bl #E
%, TYG 1 200 ml T 37°C-24 FFHEEEL 2. *
D%, 3000rp.m.- 20 SHEELSEEL, BonEHE
oY) o EEENE (pH7.0) £I0Z2, OD535nm=1.0 &
FELEGE L EESmlICERDBEDY VF—
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Fig.1. Lysozyme activity on optical density (wave
length at 535 nm) of Clostridium perfringens
PB6K andMicrococcus lysodeikticus ATCC 4698.
O—0, CL perfringens ; ®—@, M. lysodeikticus.

LAEEMU, 37°C-30 AHEKE &+ OD 2HEL 7.
ZDFER, Cl perfringens W21 M. lysodeikticus & 8
iz OD OB »EED s (H1).

II. CL perfringens ) V' F— LB & HiEWER
B, &Y VF-LeREDROHRICH
TR

ClL perfringens ixV V' F—LIZHLEZHD H 3

ZEVHIRRTRERTE DT, ClL perfringens % F
WTEDOBIERII B2 Y VF— LB, SEAEY
BOEM, BLUYVF—b LEBHEYEOHEY
RIZDWTHRE LT,

1. VYV F—hicxtd 2 B2k

HOEDREERE, 725, OD560 nm T 0.04,

OD 560 nm
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Fig. 2. Growth curve of CIl perfringens after
administration of lysozyme. Lysozyme was
administered in concentration of 50 xg/ml at
various OD. ©0—O, control curve; ®—@,
growth curve after administration at OD 0.04 ; O
—Q, growth curve after administration at OD
0.20;m —m , growth curve after administration at
0D 0.40; A—A, growth curve after administra-
tion at OD 0.59; A—A, growth curve after
administration at OD 0.80 ; o—0, growth curve
after administration at OD 1.00.
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0.20, 0.40, 0.59, 0.80, 1.00 DHKEEETY V' F— 4
DEMBES S0 ug/ml iz b L > CHABELEML
£ 2%, OD0.59, 0.80, 1.00 THREFHEHIRD B H35E
deuni (HM2), EEFCO0D0.60 TY YV F—4 10,
30, 50, 70, 90, 120 ug/ml L BEE 2 THIML &R,
30 pg/ml LA EDBE THRBEHBR OB 23D 5 iz,
50 ug/ml AL DBETIXY VF—ADBEMEED S
HWHREEROB 2RO (K 3)., UEogE»5, U
BORBETIIY VF—LDBEL 50 ug/ml & L7,

2. HiEmBE Iy 2 B2

7, ABPCEBMIC L 2 BRZMHICOWTHRETL .
HOREMO BRI T ABPC0.78 ug/ml 2L 72 &
25, OD0.20 THML 72 b DICE L WIEFEHROR

0D 560 nm

1.0f 0-0-0-0-9

o

o—70

0 1 2 3 4 5 6
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Fig.3. Growth curve of ClL perfringens after
administration of lysozyme at OD 0.60. ©—O,
control curve; ®—@, growth curve after ad-
ministration in concentration of 10 xg/ml; A
—A\, growth curve after administration in 30 g/
ml; A—A, growth curve after administration in
50 wg/ml; o—o, growth curve after
administration: in 70 uxg/ml; s—mnm  growth
curve after administration in 90 gg/ml; O—O,
growth curve after administration in 120 xg/ml.

7

LEFEHI(E4), 72T, 0D0.20 TEEDR%
L7c& 25,0.39 ug/ml LLEDEETE LV 08
OBWYHED o (K5)., UTRBROFEIZ L
CER, OTC, EM, LCM, GM 1z &} U T2 M5 Mat L
7z. CER Ti2 OD 0.2 f{iE T» 2 5.0 pg/ml Ll Eoig
ETELOWEOBBEOMGEERLL. LaL, OTC
EM, LCM T EFE 0 EBME TEFIZ WML 7243, &
FEERAR OB %R THELINH T 2 DA TH -1,

i1 2 FHIZHEVs OD 0.2 fEE THELIME S h 2 B/hvi
BEEHE L7z, OTC T3 0.39 ug/ml Bk, EM Tit
6.25 ug/ml LAk, LCM TI2RIHIZ 6.25 g/ml Ll
TH -7, —H, GM TIRBEOSERETHRML 7 &
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Fig. 4. Growth curve of Cl perfringens after
administration of ABPC. ABPC was ad
ministered in concentration of 0.78 uxg/ml
—0, control curve; ®—@, growth curve after
administration at OD 0.05; O—Q, growth curve
after administration at OD 0.20; A—A, growth
curve after administration at OD 0.40; &A—A4.
growth curve after administration at OD 0.61; ©
—o, growth curve after administration at oD
0.80 m—m, growth curve after administration at
OD 1.00.
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Fig.5. Growth curve of CI perfringens after
administration of ABPC in various concentration
at OD 0.20. 0—0O, control curve; @—e,
growth curve after administration in concentra-
tion of 0.20 xg/ml; A—A, growth curve after
administration in 0.39 xg/ml; A—A, growth
curve after administration in 0.78 4g/ml; o—o,
growth curve after administration in 1.56 zg/ml;
B—u, growth curve after administration in 3.13
pg/ml.

2%, OD0.21 OBRFETHRMULI: b O T 48T
0.4 D2 eni LR L, OD0.42 THML 2o
Dk 4FERIT 0.8 DR R L 7. Z OO BRRETIR
MU7zbOTE Iy ba— kAR o T
51, OD0.2 IZBVTETRD T &, © 23 PhilE
TEE R BHR/NBEEMS L 25, 100 pg/ml BLE
DEBETILAOEMED 2o aBEEFELE (&
1).

3. VVF— L RBIEWEOME N T 2 B2
H

BB L 7 REERBROMEE b LT, VY F—Lk
TAEMBOHRBIZOLTHRE LY, &9, ABPCO0.78
pg/ml &V Y F— 550 pg/ml 2 EBEOSERIC B
THRML7ZZE 23, WEFNOBRMET & EEEEDORY
28D, FHZODO0.6 THEML LB DIEL WHEL %
7 (6). #2T, 0D0.62TY Y F—24 50, 100
ug/ml ¥ ABPCO0.78, 1.56 ug/ml QEESE, *
LTYYF—450ug/ml B & FABPCO.78 ug/ml
DR LT b DORBRME B I ko7, FORKBR,
HRALLZLOTE, EMTHERRMLEZLD I DEL
WIETERR DB 2 D1 LI LD S, UV F—
5t ABPC OBFRZIR % (+) LHELA(ET7). M
TREDH#E & D, CER, OTC, EM, LCM, GM iz
MU CHABRERT L. 2OBOHAEYMEDBE
BHEYEORZEDEBRTHE SN/ CER5.0 ug/
ml, OTC0.39 pg/mi, EM 6.25 4g/ml, LCM 6.25
wxg/ml, GM 100 pg/ml %\ 7z, OSBRIz B
T CER,OTC Tz ) VF— A L L 725, &0 BR
T b MR O 258 1208, EM T OD0.80,
0.97, LCM T2 0D 0.20, 0.41 # L T GM /3 OD
0.80, 0.97 THEFEMBORED 25D, FOMOERT
BEOMBOIMS 2 RD 2 @l Th o7z, 22T,
TEHRSEO L, pOoBBRE L) VF— A ik
WH L DN ES S BI, T7%bb, OD I CER T

Table 1. Susceptibility of Clostridium perfringens PB6K to antibiotics or lysozyme

Concentration Concentration
Antibiotics of antibiotics Susceptibility of lysozyme Susceptibility
(ug/ml) (ug/ml)
Aminobenzylpenicillin 0.78 1 50 +
Cephaloridine 5.0 + 50 +
Oxytetracycline 0.39 + 50 +
Erythromycin 6.25 + 50 +
Lincomycin 6.25 * 50 +
Gentamicin 100 - 50 -+

+, OD reduction of growth curve; =+, slight OD reduction of growth curve.
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13 0.62, OTC Ti30.62, EM Ti20.82, LCM T
0.43, GM Ti3 0.82 DEPECHARR B 2w o1,
ZDFER, OTC, LCM Tid ABPC L[AfRICE L\ F
REBROBWY 2R, UV F-LE @AW EER
THEMLIb D LBES»RERRDL, ULOE
5, fFAZIR % (+) L ¥EL 2, —7, CER,EM, GM
TRER OB BEHR OB 2B, VY
F—LOBERELL DL ODDEN 0.1 Lb§
REL»BDSNE» o, UEORME» S, A%
Rz (+) LHELL (ER2).
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Fig.6. Growth curve of CIl perfringens after
administration of ABPC and lysozyme at various
optical density. ABPC was administered in
concentration of 0.78 xg/ml and lysozyme was
administered in 50 ug/ml. 0—O, control
curve; ®—@®, growth curve after administration
at OD 0.05 ; Q—0Q, growth curve after administ-
ration at OD 0.20; A—A, growth curve after
administration at OD 0.40 ; A—A, growth curve
after administration at OD 0.61; o—o0, growth
curve after administration at OD 0.80; m—um,
growth curve after administration at OD 1.00.
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Fig.7. Growth curve of CIl perfringens after

administration of ABPC and/or lysozyme at OD
0.62. O0—O, control curve; ®—@, growth
curve after administration of ABPC in 0.78 ug/
ml and lysozyme in 50 uxg/ml; A—A, growth
curve after administration of ABPC in 0.78 ug/
ml; A—A, growth curve after administration of
ABPC in 1.56 £g/ml; o—uo, growth curve after
administration of lysozyme in 50 yg/ml; = —=,
growth curve after administration of lysozyme in
100 xg/ml.

Table 2. Combination effect of Clostridium per-
Jfringens PB6K to antibiotics and lysozyme

Antibiotics Effect of combination

Aminobenzylpenicillin
Cephaloridine
Oxytetracycline
Erythromycin
Lincomycin
Gentamicin

+ % 4+ =+ o

+, heavy OD reduction of growth curve; -+, slight

OD reduction of growth curve.
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. OFEAFBIBMEKRD Y VF— LB EY
BEMW, LUV VF-LrREHEOHAE
Wy HBRE

REA b S 28 « BE L7z B fragilis, p. acnes, V.

dlealescens ¥ & U8 P. magnus 12 %t L A2k @ CL
perfringens LFRRO T B TRBREBIT L Ly
L, V. alcalescens ¥ £ U P. magnus TIIHLBIEDE
BRTEHOEMEITD o235, Thice bi 5 0D
DEKIE 0.3~0.4 TH oz, HF R OTMN%E B
hoTh, ERORZMOWETIIHETH 2 120,
EEIZH T 5 BREN L HASRORFTIIFEIRETB
ol
1. B. fragilis =343 % fR5
1) VY F—LwtT 5 B2
BOWEOBEERTY V' F— 4 50 ug/ml ZEIOL
1225, 0D0.20, 0.41 OEERECHE O RETEITINHE &
h, OMOERTCIRLINOBIEMR LR L.
21T, OD0.60 DEEFE T 30, 50, 70, 90, 110 xg/ml
DRED) VF-LERINL TEEORR E L. £
DRER, WTHOBRMTHEZEIRD sz, U
BOEBIZBWT CL perfringens L FARIZ 50 pg/ml
DEE FZEIRL 72,

2) HiEWE Iz T B RN

%9, ABPC Bz & 2 EZWERETL 72, BIED
BT ABPC 1.56 g/ml Z¥RI0L 72#%, OD0.07,
0.23 DERE THEBEME O 2B, £7:,0D0.20
TEEORE 28 241>, 1.56 ug/ml A LOBEE TR
SHLTED 5 iz, LTREDFEIC L D CER, OTC,
EM, LCM, GM iz L TR M 2T L 72, CER I
L BEFERBR OB IEES ST, 0D0.2 52 3.13
pg/ml THORESEIZ OD 0.5 D#EE%~L, OD0.20
906.25 ug/ml THHI SN BEETH 7. OTC,
EM, LCM, GM T3 HEFED BERBE CEEFI 2 MM L 72
B, WHEMROBORED ST, BHEsTH D

DAHETH o1z, 2T, § 2 FIZHEW 0D 0.2 L T
flan 2B NEEXBNLL, Z0OER, OTC T
0.20 ug/ml, EM T3 0.78 pg/ml, LCM Tk 25 pg/
ml, GM T3 6.25 ug/ml Ml EOBE T NG &
NEDFIZODDENIDOT AR E 2 B
WThHor (k3),

3) VWV F—LLBRETAMEOHA

BRL 2R HEROREE b LI, VY F -4k
MEMEOHBIZ DLW TRE L, 7, VVF—4
50 ug/ml & ABPC1.56 ug/ml % BR80D K EL M TR
Lz 22, WINORBRETLEBEHROEL 23R
&, 12 0D 0.80, 1.00 THML 2 b OTELWEA
ol L L, BEEEEHE L BT 28212 0D 0.8
7213 1.0 DB TERERMT 2L, VVF—L0
B E L7 b O L LB RS L ke 5 TREMNR S D,
OD0.62 DERFETERIEFMLLEBREN T2 2L
1o, ZOFER, )V F— Lk ABPC 2B L2 b DI,
BMTHEERMLLLO L VEL WHEBROR 2
Bwvrz, U EOBEED» S, )V F—4sL ABPC DB
MRE (4) LBELR (K8), UTHEEDFEIC &
n, CER, OTC, EM, LCM, GM ¥t L THAZRE %
BEt L7, Z0BONEMBEORE XFEYMEDOBE
#2585t CER 3.13 ug/ml, OTC0.20 ug/mi,
EM 0.78 ug/ml, LCM 25 yg/ml # LT GM 6.25 ug
/ml 2R, BEOERETY VF—LHEME
EHET2 L, TRCONEWE THED & ORET
b TR DR B F® 5 h, OTC Tl 0D0.78,
1.00, LCM T OD 0.79, 1.00, GM Tix OD0.79,
1.00 TELWwOD OB 287z, Lal, BHTH
ML)V F— A L N AG &l 2R EEIRL,
BHHESIR 2 RET 27-9,0D 0.6 (NETHIAEWE L Y
V' F— AEVEIL 72, CER, OTC, LCM Tix ABPC &
FERICE L WEREEROBY 280, VYV F—LET
BHAMBOBEBMTHEML 2O EHL LR ERET

Table 3. Susceptibility of clinically isolated Bacteroides fragilis KI-1 to antibiotics or lysozyme

Concentration Concentration
Antibiotics of antibiotics Susceptibility of lysozyme Susceptibility
(ug/ml) (ug/ml)
Aminobenzylpenicillin 1.56 + 50 +
Cephaloridine 3.13 - 50 +
Oxytetracycline 0.20 + 50 +
Erythromycin 0.78 T 50 +
Lincomycin 25 + 50 +
Gentamicin 6.25 * 50 +

+, OD reduction of growth curve; =, slight OD reduction of growth curve; —, no effect.
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Fig.8. Growth curve of Bacteroides fragilis KI-1
after administration of ABPC and/or lysozyme
at OD 062. 0—O, control curve; ®—e@,
growth curve after administration of ABPC in
1.56 xg/ml and lysozyme in 50 pg/ml; A—A,
growth curve after administration of ABPC in
1.56pg/ml; A—A, growth curve after administ-
ration of ABPC in 3.13 uxg/ml; o—o, growth
curve after administration of lysozyme in 50 ug/
ml; ®—m growth curve after administration of
lysozyme in 100 zg/ml.
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Wiz, LAEDBED S, FFRHRE (§) cHELE,
—7, EM, GM T2 iRIEIEMEehig LA Lz s, oy
VI — LOFEREMNL 2D ODIZB VLT 0.1
DHENEELPRD SHAh 2, LLEDORKE, 5,
BERMR%E (+) SHEL (R4).

2. P acnes \ZXtT BMRET

1) UV F =2ty 382 M0%

BOBEORRETY V' F— L 50 ug/ml ZHML
72, WITN OB T b BIEHREOR D L EOEED
Ml <, BRMHERBDShahot, 3512, )
V' F— 2150 pg/ml ZFEML T HEBICRBRZ LD
Hginotz,

2) HAEMECT 2 RS

£ 7, ABPC HHUZ & 5 B2 ST L 72, i
HEWE T ABPC0.39 pg/ml 2L 72, ODO0.13,
0.20 DERRE THTEMRAR IZIMEI S 1, Z OO BRET
TARTHFEL 72, £/, OD0.20 THEAEBMEIs2
R/NBEDME &8 2 &\, ABPCO0.20 pg/ml LLE
O WE THIEMROME 2 8w 72, BITRMO Fiki
&b, CER, OTC, EM, LCM, GM 1253 L TR %
WEFL7z, Lal, WTFROFEYE T BEMmED

Table 4. Combination effect of Bacteroides fra-
gilis KI-1 to antibiotics and lysozyme

Antibiotics Effect of combination

Aminobenzylpenicillin
Cephaloridine
Oxytetracycline
Erythromycin
Lincomycin
Gentamicin

+ F 4+ F F F

#, heavy OD reduction of growth curve; -+, slight
OD reduction of growth curve.

Table 5. Susceptibility of clinically isolated Propionibacterium acnes KI-2 to antibiotics or lysozyme

Concentration Concentration
Antibiotics of antibiotics Susceptibility of lysozyme Susceptibility
(ug/ml) (ug/ml)
Aminobenzylpenicillin 0.39 + 50 -
Cephaloridine 0.39 + 50 —
Oxytetracycline 3.13 + 50 -
Erythromycin 0.20 + 50 -
Lincomycin 0.78 + 50 -
Gentamicin 12.5 + 50 -

+, OD reduction of growth curve; 1, slight OD reduction of growth curve; —, no effect.
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gouEs sy, Hlshs0sTHo1. 20Dk
¥, 0D 0.20 (T THEFEDINE S 1 2 R/ MBE 2R
L7 Z0fESR, CER Tt 3.13 ug/ml, OTC TIz[AE
#123.13 g/ml, EM T3 0.20 zg/ml, LCM T i&
0.78 pg/ml, GM T3 12.5 ug/ml A EDBETEHD
wREAIEl S Nl (F5),

3) UVF L SETEMEOHE

AR L e RREERBORERZ b LI, VY F—LL
FEMBOHRAIIDLTIRE L, 2B, VVF—4
THEEREED Lo, BIROERTHEAL
7:50 pg/ml QEBEEFEALE, 2T, VYV F—L450
pg/ml & ABPC0.39 ug/ml % B5E O & B B C ¥R 0
LEds, WTNOBRKETYBENROBS 2R
ot UEORE» S, UV F—u e ABPC DBEH
HRE () LHELL, 28, VY F—LA50ug/
ml & CER 0.39 pg/ml % B ORFE D &I CHML
eI s, BOFEEEEIZ OD0.21, 0.42, 0.58, 0.80
DEBETERDH SNz, OD0.58 I THEMTAML
RRELEE L, B L L0 TEL OGSO R
Lo o, BIMTHERMULELD ODTO0.10E
ORSHREFEDL ()., BEogErs, VY
#—ut CER OffE#IE%E (4) L¥ELL. UTR
#OFET OTC, EM, LCM, GM i2%d L THSL 7=,
OTC3.13 ug/ml, EM 0.20 gg/ml, LCM 0.78 xg/ml,
GM12.5 ug/ml 2 BOHEOLERTY V' F— 2450
pg/ml EGFFE L7248, ¥ OB T HEHRROBA G
Fovoht, LCML Y VF—LDHBOEIZOD
0.42 &£ 0.62 DEERETHR L7z b O HEIED MG SR
BOENIDHTH-T:, BEOFE»S, OTC, EM,
LCM, GM & ) VF—L0HR%ER%E (—) LHEL
72 (%86).

3. V. alcalescens \=x4 3 % s

1) UVF— 2zt t 3mE

BRERETY VYV F—25h %100 ug/ml » 5 0.10
pg/ml ETHRL, FHRETRSEERI L7228, &
ZHEED S d o7,

2) FUAEME Y 5 M

UV F— 4 e AR A C B/ NS E TR IR %
ELT:, ZDER, V. alcalescens (KT 2 B/NEBH
LR IZ 22 ABPC 1.56 »g/ml, CER 0.20 ug/
ml, OTC1.56 ug/m], EM6.25 ug/ml, LCM 3.13
ug/ml, GM 25 pg/ml TH - 7=,

3) VYF— L REREWEOUR

£7, ABPCEMOBBU L RTBELY VF—24
BLUREMG 24A L TR >Nz ABPCORE
WERTWEL L 72, ZORER, BBTHRIED
B sN % mot ABPCO.78 ug/ml & UV F— 4

6.25, 12.5, 25, 50, 100 xg/ml B & F ABPC0.39 ug/
ml &YV F—146.25 12.5, 25, 50, 100 xg/ml DF
BLEbOTREERLEAOEESAD SNz, BAED
B 5, ABPC &V VF— ACBHRBRNED S
haEHELL (RT7), EfkicL T CER,O0TC EM,

/ﬁ/.
g\,
AN
0.5 ) /
/°/
e e
/

0 5 10 15
Time (hr)

Fig.9. Growth curve of Propionibacterium acnes
K1-2 after administration of CER and/or
lysozyme at OD 0.58. 0-—0, control curve; @
—®, growth curve after administration of CER
in 0.39 ug/ml and lysozyme in 50 xug/ml; A—A,
growth curve after administration of CER in 0.39
pug/ml; A—A, growth curve after administra-
tion of CER in 0.78 zg/ml; 0—0, growth curve
of lysozyme in 50 xg/ml; ®s—mu, growth curve
after administration of lysozyme in 100 gg/ml.

Table 6. Combination effect of Propionibacterium
acnes KI-2 to antibiotics and lysozyme

Antibiotics Effect of combination

Aminobenzylpenicillin —
Cephaloridine +#
Oxytetracycline —
Erythromycin —
Lincomycin —
Gentamicin —

4, heavy OD reduction of growth curve; —, no
effect.
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LCM, GM 2>\ TH#Ef L 7. CER0.10 zg/ml & U
V' F — A 25,100 ug/ml, OTC0.78 wg/ml & ) V' F —
A 6.25, 25, 100 gg/ml, EM 3.13 ug/ml & U/ F —
£ 12.5, 50 ug/ml, LCM 1.56 pg/ml & U V' F— L
0.20, 0.78, 3.13, 12.5, 50 ug/ml L * LCM 0.78
ug/ml & UV F — 2 12.5,50 pg/ml, GM 12.5 g/ml
&YV F—L41.56, 6.25, 25, 100 gg/ml DFFAL 72
LOTREEIEAOBERSRD Shie, DLEokEy:
&, CER, OTC, EM, LCM, GM & V V' F — Lz 13
AMR®H2 LHELL (RSE).
4. P magnus W35 DHES

1) VY F =20t 2 BEHE

V. alcalescens LA TTET ) V' F — LORKSH
EMRETL 7208, BEEEEL oL oz,

2) MEMECHT 2 REN

P. magnus (2T 2HAEMEOR/NRE R L BE
&z ABPCO0.10 g/ml, CER0.39 pg/m],
OTC3.13 wg/mi, EM 0.20 pg/ml, LCM 0.05 ug/mi,
GM 12.5 yg/ml TH > 1=,

3) VYV F—L L BEREMEDHA

BHEMTHEALLAEOREN. 2 RTBEr )y
F—LBLCHAENE 2 AL TR SIHENE

Table 7. Combination effect of aminobenzylpenicillin and lysozyme on Veidlonclla alcalescens NK-1

Concentration of Concentration of ABPC (ug/ml) Susceptibility to
lysozyme (ug/ml) 6.05 3.13  1.56  0.78  0.39  0.20 lysozyme alone
100 v+ L+ +
50 + 4 o+ -
2 + o+ 4 + o+ -
12.5 + v + + + -
6.25 + e :
3.13 " + - .
Susceptibility ) i o - _
to ABPC alone 1 + +

Table 8. Susceptibility of clinically isolated Veillonella alcalescens NK-1 to antibiotics and lysozyme

Antibiotics

Susceptibility
to antibiotics (ug/ml)

Susceptibility
to lysozyme (ug/ml)

Etfect of
combination

Aminobenzylpenicillin
Cephaloridine
Oxytetracycline
Erythromycin
Lincomycin
Gentamicin

1.f
)

,\
N U1 Do
(1 BN F R e e )

G w o e
e ot
w

2

100 <
100 <<
100 <<
100«
100+
100 <<

+, combined effect of antibiotics and lysozyme.

Table 9. Susceptibility of clinically isolated Pepiosireptococcus magnus K1-3 to antibiotics and hysozyvine

Antibiotics

Susceptibility
to antibiotics (ug/mi)

Susceptibility
to lysozyme (ug/ml)

Effect of
combination

Aminobenzylpenicillin
Cephaloridine
Oxytetracycline
Erythromycin
Lincomycin
Gentamicin

0.10
0.39
3.13
0.20
0.05
12.5

100 <
100+
100< ,
100 < ‘
100<
100+

-, no combined effect of antibiotics and lysozyme.
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Table 10. Number of viable cells in various stages of Bactervides fragilis KI-1
- Number of cells (cells/ml) of
A B C D E F

Aminobenzylpenicillin LOX10"  8.1x107  3.8x10%  1.8x10®  5.0x107  4.4x10°
Cephaloridine 8.0x10°  1.5X10%  3.5X10%®  6.9x10%  3.7x10" 5.7x10°
Oxytetracycline 1.2x107 1.1x10% 7.0%x108 2.0x107 4.0%x107 9.0x10°
Erythromycin 1.4 %107 1.9x10% 9.0x108 4.6x107 2.3%x107 1.2%x108
Lincomycin 1.7 %107 9.5%107 2.0x108 2.6x107 2.6x107 1.5%108
Gentamicin 3.4%x108 1.9x10% 2.0%x10% 1.9%107 1.9%x107 1.3x10°

A, start of growth;
antibiotics ; E, after administration of lysozyme ;

DEEEATRTBEREL 25, WThORE
wEIBLTLREEERTBERIR-ThHo 2, B
OB LY, ABPC, CER, OTC,EM, LCM, GM &
Y F - MR ARG S EHEL 2
(£9).
IV, BRI R & S

B ok L, BREVUEME LY V- LOHRIIC
B, FEETHRET S L, HLUOMBEREORDH
@it CORKEHET Z-0, BRBREAD

BHASERICHY L TO 3 hEMDWT, B, fragilis
RFRLTRE L2, BOBEEEO EREEZ 9.6X10°
cells/ml TH D, HEARMEZRDFEHERERIT 1.4X
10°cells/ml TH b, THEHEFI(OD 1.0 ML) D¥FH
ERMIE 4.6 X 108¢cells/ml ThH 7z, FIEWEB LU
U F - AU B 0 5 R E BT ABPC 2B S
RIS & D BBy L, 2 LT, U F AL
FAEME AL f2 L O, EREEOFBRT 0D OF
HEMIEIIEE L T 0 2 EM, GM 2 &0 EH
BIpuTHELLE . UL oE» s, VY
%~'fm¢¥%“iM%wk@@6:tﬁ$%&@
EERT LR T X (£ 10),

i

E-4
E=

%=
M. lysodeikticns DYIBIBES )V F — L A ER & ¥

LENT 2 FL L g
EN-TRAFL LT
acid) A i s 4 2

T FoL L e

(N-acetylglycosa-
nine) > #% (N-acetylmuramic
bk, 21 B(1-4)
¥ — (B(1-4) acetylglucosa-
midase) = U ZOfiE# 0O ER] 4 {1 L Tl B19~20 | p
L,7/f{1f¢nufu,mw%w%A%mi7
VAR LR T H A0, T F R U h O
WHZY oSy - e ) SolE - U L BB 4 D S
BhL, XTF R VU VBEBELTOLLD, Y
SF = LR e = B SiLTwi, L,

Yorf— 2

B, administration of drug; C, maximum of growth; D, after administration of

F, after administration of antibiotics and lysozyme.

Repaske?V i3 Escherichia Pseudomonas
aeruginosa ¥ & U Azolobacter vinelandii \ZHL TV
VF-LEZFLYIT YT b IEEE (ethyl-
endiaminetetraacetic acid, EDTA) %04 3 L&
BaAsILE I EEWMEL . Miura 528 L *
Mizushima 5*¥& Ecoli WX L TV V' F—4 &
EDTA #4945 L A7 20735 A b (spheloplast)
DI %R, BEHEORE & & bICHlgsERSH s h

JEERELL. oL, BEORETE
BLTEZ 7 ABREICL ) VF— AORZUNEE
LT3 Zenmgani,Lol, 2hsn) Vs —
LDBZMEIZ OV TOHRE LR S OREOL
HFREBCNT 200TH Y, BRIAEFH T T 2HRE
Fa s, THIRREEOSESRETH -1
IERBEAHBECHTAELOES A S M{fTA N
moleEBbhs, 5%, FREEBMECNLEER

coli,

Aibh, BREBEENLSERLI-2 LD, BR
“”E*@T‘?"Zﬁﬁﬁ)ﬁ* BIANL T & 2999, BRIZ B L
T, BREICHS LITEMEORS L & b RBERA

OBESEEICE 2 bt "8 Y, BRMECHT S
DY F =L DBBHCONTRMEB RS 2 il
BREOHLZ L LBbNS,

KT, UV F—AOHMEERET 2 HME L L
THO SIS M. lysodeikticus 73 N F — L2 & DA
FIMROA SN B 2 & 2R, M. lysodeikticus %18
L 7RI R OB L FIERD 5L T CL perfringens
FHOTY Y F—L0E#EMIC DO TR 28 2
oM RRERRSNAOND 2 L #HER L. &
FOHBOEERTIE, B JZEL‘»U(ﬁg LiAH LD
ORI B O TERORNE B £ 30)
EEEEBRFI L2, LvL, V. alcalescens 8 X U P,
magnus TIXEFHROEKIZ 0D 0.3~0.4 TH Y,
RN T 2 IREUORFTERHETH - o, FiR

HTHTL 72,

Uy,
5z,

QRN
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Cl. perfringens ¥ & U EEPURIME 2> & 278 « FIE
U7 B. fragilis, P. acnes &3t LIEEO KRBTV
F—LREMLIEZS, ODO0.8, L.OHHICBVT
Cl. perfringens & B. fragilis O ETEHIRIZEA S i
BYHRD bl I OBWEHBBRORY PERORED
THBOEPITDOWT B fragilis & B> THREFL 72,
Thbb, VVF—LABMEROEREKE Y VF—L4
IZ & D B AR SEA L2 B0 AR BT DV THE L
ek B, UVF—AILDIBREBREIED LI,
ZHEHE L TEEROBD 2RO, 20 kid,
YV F—LBHT—EO S 7 LBEE T 2 EE %
FRERTEEERbNRS, V7 LEEHCBLTER, )7
FRZVIBOAIC BT 2HEAED DY YV
F— LB D B £ & LTV 72, Repaske?id
E. coli, Ps aeruginosa, A. vinelandii WXL ) V' F—
& EDTA 2L, N0 HEEBITA2BEEOE
RO THREL, /7 2BHEHCBWTY VF—2A
RERCEDDLILNRAB SN, KHETH B
fragilis DWEFADIMEIME LT DTH S H L EELT,

—7, BRICBV THRAEME PRI DB
BRFHOLOERSNTVE, REREYEBWT
&, YRR FEEEOSHE - FET L TERRZE
DWTORENB WA, BIIERA LT
LEBEAEYE2RE T3 2080, LrL, $E
SR HIEMEOLE LETTRBREs 2 Lot
L&, EEECHT 2HEMEOmMEL, WAk
EDORSBRL COMENOBESICBHTHRD 3
DB TELY®, ZORHER, BilisBRENERE
BORBPENEBTT 2 URMEIECTE L, EER
BHEADOBIT 2T 520, (FAORL 2EH %
BtRT R Z LRBKEERETHS. (FRORLZBE
FIOWED 1 FEL LTHREME L Y VT — L 0OHH
B3 B3O~ iR &30k Staphylococcus auveus % Fi
WIHRAMBRORT 2B IRV, v ILR=y >
(benzylpenicillin, PCG), ABPC & U V' F— A%}/
LB HE NP ERICHESh, 7074672
a—)v (chloramphenicol), EM, CER & #F8 L 7Bz
LbHAPRIBDOND LREL T D, KES®E
PCG U VF—LiHHEBRETD, HESVIR S
aureus 2B T PCG, ABPC & V) VF—ADMIZEA
WrHEREMRE L2, EMETF bIH A4 27U > (tetra-
cycline) &) VF—LDHBETOHEIRERD
REREL T3, LaL, I60MEMELY Y
F—ADHAOHME R, ZOMOBELEDTY Y
F— LDORBEMEORE LR, FRERCOVTBIR
b TE Y-, BEEECNTI2HRER S SNE
v, LEDZ s, KR TRHERERICTT 260

#

EME L)V F— LOFRAMRIIOVT, BECES
R L 72 2 & 5 W HBTEO SRR THF B HINT 2 K1
THEI L7z, CL perfringens 23t LT, ABPC, CER,
OTC, EM, LCM 5 X U'GM % U V' F — L & §fi+2
ELTNOPEYEICB W T HHEHEIIEY L,

ABPC, OTC # & U8 LCM (28123 L W At 8o
YERDi. anic, OERE D SBE - FEL &k
KOWTHRET L7 & 2%, B. fragilis Tl ~ToH
EYE LYV F— LOFHHEEHCEMTEHEML 2-6L
HRERE IS L 7. Bz, ABPC, CER, OTC, LCM
ICBWTEFELLWRDERD 2, 2O, L@z
BELEZA, ABPC 20 EMETIZY Y
F—LEDPRC LD, 2O%EKIZ L ASEBRE IR
ELEEOLEHRIDELSELL, fismELY
VF—LOHRACREFELOIROS S 2 & HHERTE
o, FUEWEL ) YV F—LOHMAMRORE OB,

BITHRMLZ) VF—L0HEME L OB 255
23 57:%,0D 0.6 2 TEMBEIMBELHALLZ 00
Bt EB 2o, Lrl, EHEOESERECRML:
EEREHED» 5, VYV F LA L ERERHALLED
WREERR OB A1 CER 2k % 0D 0.8, 1.0 DEKT
WINL 2 HE W E L ORERBORD 2Rk, £k
LHBENTIHEEOREII R 258, BERoEAL
LY IHRshEasEEa N o, BERCBVTH
EMEL YV F—LOPEERB 2 5B, H4YE
DHREBDL2IENHEFTCELZ LEBEbh3, P
acnes WHBWTiE, YV F—24 & CER 28R T2 L%
BTN L, GFRBIR SO s, &1,
TR TERB L 2 V. alcalescens TlX, UV F—A
ERAEME MR LB, fIAEDEBRTORZNE
DEELVEVEBETBEMELRD sh, HRAMEN
W ohi, LrL, P magnus ZDOWTRTEYE
B TR 5N BRZHORE & fH L IBOHEY
BORZHEORBECENL L, fHHASREIED L
Motz f-7 709 LARTEHDEIRTF T AD
EEHRICBT A7y ARTF Y—F (trans
peptidase) & D-7 9 =V ANRF L RTF 5 —E (D
alanine carboxypeptidase) DRIG#HET 5 £ &N
T3, OTC, EM, LCM, GM 7% & D4 mE M
B YRS — 4 (708) WIEAT 25, DY £~
L (808) WIRFEF L 2 B ISEIREW R H D, HE
DF N BEREMET S, ClL perfringens, B.
Fragilis # LT V. alcalescens \o BT B-5 75 L%
MEMEL ) VF—L20A LB, FRPRGAS
NI2Z Lid -9 7 5 ARFIEMEIEIED GRE
BEEL, U YVF— s Hils s ke by si0eE
Aohd, TOFER, HBTHOE#LV{EVERET
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BREMERLELOLBEND, £, ZOMoKE
MEICBLTY, VY F— L HilesE 2 BT s L &

LIZHEMER S > N7 BOEREHRET 2, 207
Biz, BHTHORICE TS o MIREETE U 20,
B, ERAORZZHEROHFMEIC L > THFIME,E
L, CL perfringens, B. fragilis = L T V. alcalescens
EBLTHAMENEL DO THEVLNEEZ B,

ERIZBOLTIZERE B8 & 2 B BERNED
ST 3, CTHERGECARRERE I 5 W TR R R
ORIV VF—LBEEERTEY, BAMAE L
EEEROSEFTE S, BRICBA LB LT
i, AR & 2 ABEERCMBETORKE « Wik L
DHREBBENHBECNTLHEMBEERLL T
390 HRFHMEKICBLTIZY VF— 20888 8H
TEh, BEELEEE2% LT3, Amano 5034
L7 A—NLE R B 2k o7z, E. coli WX LFLAILTL
R L ABEREKCBOLTHMRKBEED ) V
FLBWIMC L > THEESREL - EHE L, X
B ) VF — A BIRIT 2 2 L THINEKO HAEEAS
FETE I ERMEL . BIPRAERERISICE
WTYVF—LEEBNBVEAT 2075 R b DIFEK
RECRO I L ERD, HBERD Y V' F— L %N
THEBERICHEL 2 ERE L2, & 510, BPE
BEIBOWTREFHERFO) VF—L2BIEIBICETL
TEY, KEEBEEDO 7o B (hyaluronic
acid) ) VF— LADEEEETERTNES, Zhs
OIEL&Y, BEEBPEREFCEHTY VF—Laxi
Brazricid, KRERIZBLIRD s hi ) VF—
LOMEHT 2 EBEAX /T 20 TEL, &
BB 2 B EREDOBRLEIN2 J L NTE,
BROCEZRODHD L %2 3,

—7, EHCERSENLEYEIMES vk
BEL, FENCHEBABITEET & 2 REHNER 2R
FERDO, 2 LT, MERENL CEMRCEELR
HAEDE ISR L Y 2 0BRMEMNR R 3 72 04
REENET 2, 2L T, R—HCEVTHZD
BRI & 0 HBABESE(LT 25, 20700,
ERE DIABNEES LR 2008 ANE IR
Tnd, ZO—D20FKKLE LT, ¥ MBREE L
HEMEOWHESD 2. 528y HEREREAEIC &
SRBEMORE R, MEESHIEDOHAY
BOEBUELED D L SN TE® YV F— Lz
B, PUACEMER, REERR - AMEEIER, B
P BEHIER, MRERLGE, Fi~S) > o
73R RR, FEBMRL CEROEREALT
Wb, IDIELY, BRI VF—LEERTS
JEZiE, UV F—L0MEC Y 3 EEER, M

EFRICL 2EMEORBNBED R 2 L TEK
DEEFED L HD )V F— L BOMIER EHHRET
&3, &7, MESEHELODHD LS EEROR
BIGEWBET, VY F— o b HEMBOHEIC LD,
HECNT 2 IEYEORZHBEE T2 2 L 258
SRR Z L&D, HBBTOBRLETBVT
REMEORZE LR TARENNH 5 LEEL 1.

]

HEEE - FEREE TV F—LE Y F— A8
JUREHIEWE (ABPC, CER, OTC, EM, LCM &
LUGM) ORIV T, BEEE TH B CL
perfringens B £ UCIFER & b 8- BE U 7= Sl 58t
Btk B. fragilis, P. acnes, V. alcalescens ¥ X U P,
magnus DRBEHIC DO TREL, LT OESHR 2B,

1. UYF—LBHT CL perfringens O RBZ D
Eoonl, EOMER B 28@8REWEEY Y
F—LDHEBIC OO TRE LI EZS, FERALLETN
TOMREYE THERDREED, 12 ABPC, OTC,
LCM i BWTELWHREHD 12,

2. UV F—LEBMTB fragilis DEZHENAD
sz, BOEETIBI 2 8ENENEL) VF—
LOHFRZ DT, FEALZTRTOREDE O
BER %259, ¥ ABPC, CER, OTC, LCM TEL
WEHR DIz,

3. UVF—LBMTP acnes DFZMHEIIFTRD S
ot BOMERCBIT2E8ENEMELY Y
F—LOHA T, CER KOAHEMR 2D 1.

4. V. alcalescens T FRE I & RFEREWE
EVVF—LADAMRERL, OTLOTNEYE
KBLWTHEMTHALIEE LV EVBECRZE:
R, HAZEISED SR,

5. P. magnus TFHEC LV EEREYWE L
UV F— AOPERIER IO W TRE Lz, $ERME
IR shizrolz,

6. B. fragilis TIRERL - RO N L S RE
BRETHEREAIEL, BEHROET L BRORY
B—BTBIL, 8515, UV F— B0
o, BHRALZLDTREL VCEROBRY»H 3
ZEMEES M ER 0T,

#®

BEKIIEA, HBEL 2 HES r HEME2E -8
MEARZEBCER L 2HE LB T, &7, KHED
BITICHD, REBEE 2B £ L MR-t
RO LET, 8012, AFRICEL OBV 750
FEBOMANEHEOBRERARMICHBEER L T,

ARMXOER IR, HAEOEBZEAKEOEMS52, 544)
B & UHAMEY SRR BiRS (A58 4) TH’E L.



522 Fl

X 2

1) Jacobs, M. R., Koornhof, H. J., Robins-
Browne, R. M., Stevenson, C. M., Vermaak, Z. A.,
Freiman, I, Miller, G. B., Witcomb, M. A,
Isaicson, M., Ward, J. I. & Austrian, R.:
Emergence of multiple resistant Pnewumococci. N.
Engl. J. Med., 299, 735-740 (1978).

2) Denny, A. E., Peterson, L. R., Gerding, D.
N. & Hall, W. H.: Serious staphylococcal in-
fections with strains tolerant to bactericidal anti-
biotics. Arch. Intern. Med., 139, 1026-1031 (1979).
3) Bahn, S. L., Ciola, B. & Segal, A. G.:
Penicillin-resistant  Bacteroides melaninogenicus
infection of the mandible. J. Oral Surg., 39, 221-223
(1981).

4) Markowitz, S. M. & Sibilla, D. J.: Compara-
tive susceptibilities of clinical isolate of Serratia
marcescens to newer cephalosporins, alone and in
combination with various aminoglycosides. Anti-
microb. Agents Chemother., 18, 651-655 (1980).

5) Preheim, L. C., Penn, R. G., Sanders, C.C.,
Goering, R. V. & Giger, D. K.: Emergence of
resistance to B-lactam and aminoglycoside anti-
biotics during moxalactam therapy of Pseudomonas
aeruginosa infections. Antimicrob. Agents
Chemother., 22, 1037-1041 (1982).

6) Gorbach, S. L. & Bartlett, J. G.: Anaerobic
infections. N. Engl. J. Med., 290, 1177-1184 (1974).
7) Greenberg, R. N., James, R. B., Marier, R.
L., Wood, W. H,, Sanders, C. V. & Kent, J. N.:
Microbiologic and antibiotic aspects of infections
in the oral and maxillofacial region. J. Oral Surg.,
37, 873-884 (1979).

8) Gross, B. D., Roark, D. T., Meador, R. C. &
Cohen, A. M. : Ludwig’s angina due to bacteroides.
J. Oral Surg., 34, 456-460 (1976).

9) Cowan, S. T. & Steel, K. J.: Manual for the
identification of medical bacteria, lst ed., p44-82,
Cembridge Univ. Press, 1970.

10) Holdman, L. V. & Moore, W. E. C.: Gram-
negative anaerobic bacteria, Family 1. Bact-
eroidaceae, Genus 1. Bacteroides, p385-404. In R. E.
Buchnan & N. E. Gibbons (ed.), Bergey's manual of
determinative bacteriology, 8th ed. Williams &
Wilkins Co., Baltimore, 1974.

11) Rogosa, M.: Gram negative anaerobic cocci,

Family 1. Veillonellaceae, Genus 1. Veillonella, p44s
-447. In R. E. Buchnan & N. E. Gibbons (ed),
Bergey’s manual of determinative bacteriology, 8th
ed. Williams & Wilkins Co., Baltimore, 1974.

12) Rogosa, M.: Gram-positive cocci, Family I,
Peptococcaceae, Genus II. Peplostreptococcus, p517
-525. In R. E. Buchnan & N. E. Gibbons (ed),
Bergey’s manual of determinative bacteriology, 8th
ed. Williams & Wilkins Co., Baltimore, 1974,

13) Moore, W. E. C. & Holdman, L. V.:
Actinomycetes and related organisms, Family I,
Propionibacteriaceae, Genus . Propionibacterium,
p633-641. In R. E. Buchnan & N. E. Gibbons (ed)),
Bergey’s manual of determinative bacteriology, 8th
ed. Williams & Wilkins Co., Baltimore, 1974,

14) EHE|E= OENESEEODIR. DREE
393-415 (1978).

15) BR{SEFRES . R/OREHEEE (MIC) &
EHFEHWETIZ 2w T, Chemotherapy. 29, 76-79 (1981).
16) Salton, M. R. J. & Ghuysen, J. M.: The
structure of di- and tetra-saccharides released from
cell walls by lysozyme and Streptomyces F,
enzyme and the £ (1-4) N-acetylhexosaminidase
activity of these enzymes. Biochim. Biophys. Acta,
36, 552-554 (1959).

17) Salton, M. R. J. & Ghuysen, J. M.:
Acetylhexosamine compounds enzymically releas-
ed from Micrococcus lysodeikticus cell walls, Il The
structure of di- and tetra-saccharides released from
cell walls by lysozyme and Streptomyces F,
enzyme. Biochim. Biophys. Acta, 45, 355-363 (1960).
18) Berger, L. R. & Weiser, R. S.: The 8-
glucosaminidase activity of egg-white lysozyme.
Biochim. Biophys. Acta, 26, 517-521 (1957).

19) Perkins, H. R.: The structure of a dis
accharide liberated by lysozyme from the cell walls
of Micrococcus lysodeikticus. Biochem. J., 74, 182-186
(1960).

20) Brumfitt, W. & Wardlaw, A. C.: Develop:
ment of lysozyme-resistance in Micrococcus
Iysodetkticus and its association with an increased
O-acetyl content of the cell wall. Nature, 181, 1788
-1784 (1958).

21) Repaske, R.: Lysis of gram-negative bacteria
by lysozyme. Biochim. Biophys. Acta, 22, 189-191
(1956).

22) Miura, T. & Mizushima, S.: Separation and




B PET OO ) T — 2 b KUV R 2 e

properties of outer and cytoplasmic membrane in
Escherichia coli. Biochim. Biophys. Acta, 193, 268
-276 (1969).

93) Mizushima, S. & Yamada, H.: Isolation and
characterization of two outer membrane prepara-
tions from Escherichia coli. Biochim. Biophys. Acta,
375, 44-53 (1975).

24) Fleming, A.: On a remarkable bacteriolytic
element found in tissues and secretions. Proc. Roy.
Soc. Bact., 93, 306-317 (1922).

25) Fleming, A.: Lysozyme. Proc. Roy. Soc.
Med., 26, 71-84 (1932).

26) Meyer, K. & Hahnel, E.: The estimation of
lysozyme by a viscometric method. J. Biol. Chem,,
163, 723-732 (1946).

27) Smolelis, A. N. & Hartsell, 8. E.: The
determination of lysozyme. ]. Bact., 58, 731-736
(1949).

28) Salton, M. R. J.: Cell wall of Micrococcus
Iwodeikticies as the substrate of lysozyme. Nature,
170, 746-747 (1952).

20) Webb, M.: The action of lysozyme on heak-
killed gram-positive micro-organisms. J. Gen.
Microbiol., 2, 260-275 (1948).

) AR - FEXE-B2H R-BHEEMF:
Staphylococcus W2 xf 3 %5 Lysozyme DG EH, |
. 11, 5705-5707 (1959).

31) Young, F. E.: Autolytic enzyme associated
with cell walls of Bacillus subtilis. J. Biol. Chem.,,
241, 3462-3467 (1966).

32) Grossgebauer, K., Raettig, H., Langmaack,

H. & Kiichler, R.: Zur unspezifischen
Schutzwirkung von Lysozym und Aristolo-
chiasdure bei bakteriellen und viralen Infektionen.
Zbl. Bakt,, 213, 401-415 (1970).

33) Suzuki, Y. & Role, L. J.: Effect of lysozyme
on resting spores of Buacillus megaterium. ). Bact.,
98, 238-245 (1969).

M) HURERE - ARESFE - MEBK - XEFT - =8
BT - REMETF - LB - BEERT . #IESTE
F Lysozyme 0§ 42 (F 2 1+ 5 BEREIRR 2. T
Antibiotics, Ser. B, 19, 34-47 (1966).

35) HRABE - UAHRX - MEBR - AREZ - =

R - PSR TF . AR % Lysozyme OPUETER

CHT 2B B2l 7T/ yaansy
D L ORI, Jap. J. Antibiotics, 21, 10-14
(1968).

W
™o
o

36) XEEXk-#hAHA - BHXE - SHTH:
Neuzym (Lysozyme) DIREHIICH, IREERKER,
60, 693-699 (1966).

37) Ritzerfeld, V. W.: Enzymatische Beeinflus-
sung der Antibioticawirkung. Arztl. Forschung, 19,
674-676 (1965).

38) Aldrich, K. M. & Sword, C. P.: Methicillin-
induced lysozyme-sensitive forms of staphylococci.
J. Bact., 87, 690-695 (1964).

39) WEBK- TR 28 R BEEE: %
PEOPIEIERIZ FUE T Lysozyme D B, [KAE
3E, 11, 5701-5704 (1959).

40) RREE - MLiE—  RFE—F - BE & & - R
B& : Flucloxacillin OERsPIRE % bl & U /- EEEEH
W9t &, Lysozyme L O fFEEIR 20T, Chemo-
therapy, 17, 1343-1351 (1969).

41) kF B-BmE — UV F - L L EEIAENA
LD FIER. Chemotherapy, 17, 1593-1597 (1969).
42) BFBEE - FHEX - BUE—-EBRE & - RH
—8 .t B - FEIER . Cephalexin D EERERY « B
FRAHFE, Chemotherapy, 18, 878-883 (1970).

43) KK - HBATKER - BRI - HWRE - F
OR—: BElER IO T 2 FIEYE L BRYUEOD
BERRIEIC DT, OBESE, 24, 538-542 (1970).
4) BE H-RERF - JUFER: Penicillin RE
& (Amoxycillin) & i{EHEEEFE (Lysozyme) & OHFH
BRI DL TR R S IS ERAFFR —. Chemo-
therapy, 21, 1793-1796 (1973).

45) SEEEAD: BEE X FIERIOWIERICHEYT 5%E
BRIGEFT, H SRR, 66, 319-331 (1973).

46) A HEF : Lysozyme & Amoxicillin 2 & 2 ¥
AN, HE&EE, 88, 17-22 (1978).

47y EH#E A -aTHAEZ - SRRMT: PUEYE R
IGRREES Lysozyme (L 7 b — ) E OHRICHE T 20
78 GH5 LR ERERUNTTD). SERURSE, 39, 1133-1137
(1472).

48) HFES: #o L ¥siko F5| UhNEH-E
T AR - Hrp e B - BN, 1 RR, 68-77 I,
SHEHLT, BT 1975.

49) Rowley, D. & Wardlaw, A. C.: Lysis of
gram-negative bacteria by serum. ]J. Gen. Micro-
biol., 18, 529-533 (1958).

50) Asamer, H., Schmalzl, F. & Braunsteiner,

H.: Der immunzytologische Lysozymnachweis in
menschlichen Blutzellen. Acta Haemat., 41, 49-54
(1969).

51) Amano, T., Morioka, T., Seki, Y., Kashiba,



524 0

S., Fujikawa, K. & Ichikawa, S.: Studies on the

immune bacteriolysis, IX. The effect of immune

bacteriolytic system and lysozyme on the cell wall

preparation. Med. J. Osaka Univ., 6, 1023-1026

(1956).

52) KEFFH - AhEH: RIEBRIE & O IIREEE
FRITBEBREOVT) H48H EFREREET

DOEMBRERECHZ DY)V F—LOREIIDL

T, TR, 40, 352-359 (1978).

53) ® B GEBERKCBETZ YV F-L0

e, BUAREEE, 11, 1999-2005 (1959).

54) Hansen, N. E. & Anderson, V.: Lysozyme

activity in human neutrophilic granulocytes. Brit. J.

R

55) Skarnes, R. C. & Watson, D. W.: The
inhibition of lysozyme by acidic polymers from
pathogenic bacteria. J. Bact., 70, 110-112 (1965),
56) FAA{ES - hHIBmEE: HEMERE, B3R,
337 H, BEAHIRS, FFR. 1982

57) PRIEF: OFESCBT2REDEOELR
FIZBAT 2%, +2ESEE, 89, 302-323 (1980)
58) 1B/l FB: EOSERBEN =V CORES
AT RETEE T 2 RRIOTE. Chemo.
therapy, 19, 26-40 (1971).

59) HARE : == ) O RUBEERITREC & 2 F
BI{LRERA 1L 2 BB 2 EERHYRFFE, Chemotherapy, 14,
229-241 (1966).

Haemat., 24, 613-623 (1973).

Studies on the Susceptibility of Anaerobic Organisms to Lysozyme and Antibiotics: the
Lysozyme Alone and the Combination Effect of Lysozyme and Antibiotics Shinobu Izumi,
Department of Dento-Oral Surgery, School of Medicine, Kanazawa University, Kanazawa, 920 —
J. Juzen Med. Soc., 95, 509—524 (1985)

Key words: anaerobes, lysozyme, antibiotics, combination effect

Abstract

The present study was pursued to examine the susceptibility of anaerobic organisms to
lysozyme and antibiotics. Experiments were done by the turbidimetric method and the agar
plate dilution method. In the turbidimetric method, the organisms were cultured in a L form
test tube and were measured for growth curve after administration of drugs. In the agar plate
dilution method, the organisms were examined for presence or absence of inhibition zone after
organisms cultured on agar plates were given drugs by the cup method. Clostridium perfringens,
Bacteroides fragilis and Propionibacterium acnes were examined by using the former method and
Veillonella alcalescens and Peptostreptococcus magnus were examined by the latter. Antibiotics
used were aminobenzylpenicillin (ABPC), cephaloridine (CER), oxytetracycline (OTC), erythro-
mycin (EM), lincomycin (LCM), and gentamicin (GM). Growth curve of CI. perfringens and
B. fragilis was decreased after administration of lysozyme. Therefore, the two organisms were
evaluated to have susceptibility to lysozyme. Furthermore, the susceptibility of Cl. perfringens
to lysozyme was potentiated when the drug was combined with antibiotics, especially ABPC,
OTC and LCM. B, fragilis was also evaluated to be sensitive to the combined effect of lysozyme
with drugs, especially with ABPC, CER, OTC and LCM. P.acnes, however, was susceptible to the
combination effect with only CER. V. alcalescens, which was examined by the agar plate
dilution method, was evaluated for the combination effect, while, P. magnus was not. Further
study was continued to examine whether the decreasing of growth curve of B. fragilis cor-
responded to that of organisms or not. Consequently, both were found to decrease together, and
the combination of lysozyme with antibiotics was recognized to be more effective than lysozyme

alone.




