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BEEE Sutk(Sul) 2=v ) > G L#IZ37°C, 2V TLCleAf ¥ Far— T3 L, HEOR
P MUY S (Streptolysin S, SLS) EEREMNSEEICHIFIS N, &lpSARELIEEBINE, 2D En
5, SLSEEARE, SLS OEMIEML » Uiz Su B2 L TZ 5 h 2 Sk L (CFE-S)
WA SN2 EENENES (Intracellular hemolysin, ICH) 24 3~<=3 Y > G DEEIZ D\ THE
»Tbhl, SuBOERKFEERICR=VY ¥ G (FREE 1 X10°U/ml) #0014 T 37°Ciz 50 SRS
T5L, AMEEDSLS EEZmScilHahn, £/ ICH OEBLETL T, £, 22U wIEM
BSuB» oD ICH 2=y ) v G LHKHET 2 & ICH OBBERBRARIETL, IORBER~<=y
VY GOBENBEVIEEE»of:, JOREYVY Y GIRLZMEWERE, 78y Iy, 7 7Y Y0E
U748 Fv ozl oThbAhDONI, CFE-S & 61250 (15X10g, 604 LTA SN E LiE
WhizAa 53 ICH b, CFE-SHD ICH A=Y v G k> TREHRIE N, ThiCxL,
SLS 8L V'ICH & RNA DV RX 7 v 7 —CiRFIMES (core) #1EM &® THALL 72 ICH-core com-
plex DEMEREIL, R=V VY G Lo T BEXZT Lo, =) > G4 ICH I core %]
ATITCRBFET B =y ) ¥ GBI L - THIB L TORIEME R 4 s h, Hz My E»
BRahrE2L 6N, core b=y ) > GORKICICH 2MA T ITCIHET S L, ~=2Y G
EMA 3 core & ICH 21FA S €70 L AMICHIIESEIIEE A L, ThoDZen s, =y Y Y G
13 ICH #FRiEMET 228, BEMEMBERE L TD SLS B & U ICH-core complex #FiELL RV &
&, SLS % 5 U2 ICH-core complex & ICH L 3 LZEHICEL 2D TH B Z EMNHEs LTI N,

Key words Hemolytic streptococci, Intracellular hemolysin,
Streptolysin S, Penicillin

APV 7YY S (Streptolysin S, AT SLS &
BEE0) ELEREEE T AN AMEER Sulfr~r=y
1) > G il Bernheimer’s basal medium 2 ¥ & & T
IBMET 2 b, MEBEEOFSAFEEIEET 201
XL, BB I SLS EE HHEAZEL R
FTBIEMNAESDCE > THES N TS, 20D
HEXCOD Bernheimer’s basal medium OB L U
BEROBEE L > CCRELERME R E O SLSELE
BB L UM AR RIETHEC DL TRS DL
LS NTWAES, =y ) ¥ GoSLS EE st
THURNEE, RCTOERABFRCO L TRELA
Eahoh Tz,

—%, BEEOBNBRIERNMCEEINIEN
BERLEBRARASNIEARANBLES (Intra-

Influence of Penicillin upon Hemolysin of Hemolytic Streptococci.

cellular hemolysin, ICH & BgE0) ki KBlah, B
NWERIMB R DV TiE 1938 £ Okamoto®ht V) Ri%EE
74 3 v MEEREM CHEER Sutk#BET5¢L
KD SLS BNEET B L, TbbEBMmE* Rl
L TLAR SLS ic D TO % O E» S EN £
DFERENLTWVD, ZHIKL ICHYMIZDWLTORE
B b otehl, RERAEOESIZE bigv, EFEIC
BoTHEIPOMREYEABE 7, LL,SLS k
ICH OBfRIC DV TIETHHD S % <, B in
vitro TICH 2V R¥ED Y R X 7 v 7 — CHEHEE
%> RNase core #{EH & €72 ICH-RNase core com-
plex OEALZEIMRA SLS LHLIL T3 2 L 28
£, BEOBREFCEHS»ICR->TETWVS,
NSO s REBRTII< =) > GO SLS EE

Yoichi Himeno,

Department of Pharmacology, School of Medicine, Kanazawa University.
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TRt A REOERBREEHS MY B0, ICH,
SLS # & U' ICH-RNase core complex Z¥$3 5 <=
L)y GCOEEBZOVTRN%T- 1.
HEs L UHE
1. BEEF
EFRICBBEREOTNNAY ABBER Sukk
(ATCC 21060, type 3, SLS BLUA ML 7Y YV
O %L, UMTEIZSuB LR #FEMAL. Sull
ORIEE I EBATT 1 3> (pH7.2) AT,
2. 3% AR (DAT YE 53th & BE )
Sakurai VD FEEIC L > TEBILI, Thbb,
— VBRI FAP2G (24 AERTEKEASH) 30
g K 1,000 ml W¥BREL, pH BHEY —FHIC
TTACHELOL, 100°Ciz 60 2fEmeL, 2o
FHE D pH %= EFREELEIC 100°C60 2EMEA L THh o
JEF@EITV, 2 SN FR%E 500 ml FBIC4MEL,
100°C30 73 FRE L 7, B EER D D SERLL 72,
3. AUREEESH
YE 85 25 ml W EEAH 74 2 > 25ml 202 %
BLIbOREEREE UTHO L,
4. SuBEORE
B M 50 ml 1 SuBO T BRI 714 2 v iEE
Wiml 28EL ¢, SPCTISHEMEEL - D %
YE $54h 500 ml I HEfE L T, 37°CT 24 BB I3E
L.
5. SuB QMMM (cell free extract, AT
CFE L#&3T) OfER
Shoin'®®M Az & > TCFE #1/E8iL 7. ¥4 b
%, SuB @ YE $EH5E 500 ml 2 K& T &ELL,
B L 7 AR RS ERREK (UTERKEKE)
T2REEEL 72D B, 20ml DREFKICEFEEL -, DL
TIZO SuBFER* MEBERY Z AW (v >
HE, HES0m) AR, THEH T AR (EE
0.10~0.11mm, 777> ##) 30g 22 Tk
BESTAF— (T HB) CTREYAEET T
4,000rpm 2 3 2 [BIEH4 R E S+ 4 XL, D
LWTREY A - MEE Y T AR G2 THEBEL, &
7 AL EBR O P A SR T TE0 (15,000 X g, 15 4%
)L, s¥ L 72 H¥8W % CFE-S, ¥ % CFE-P &
L7, ICH R Zh & TOWE"H 5 CFE-S KFEL,
CFE-S o#Mitid ICH IZ L2 Z £25RENTWA &
&,5, CFE-S # ICH & L TEBRICHW 2,
6. UV RESEE R (Ribonuclease - resistant
fraction, AF RNase core % 7 IX core & B
i) DR
Bernheimer & Rodbart'™®®ZEikiz & b RNase

core Z1RBIL 7z, T2bb, BRYKR 7L 4 Vi
FUD LA (R 2 HE) 100 g % FEK 800 ml i AR
L, REEY — B TpH 2 7.6 AL 0L, Blrk
HAREMATL2E%1,000ml EL7, CRKRYKRR Y
V7 —+¥ (5 E#E, NBCo) 100mg 2Nz TEET
PHZ 74056 7.6 CHARBL LS 24 BEEHEL -,
DWTRFRICERRY —5 100 g 202 THEL -0
B, 99% LY/ —N 740 ml RI0Z, £ Ul % &L
KEOED, =5 /) —LT2E, TFLI—FNLT1
El¥e¥# L 72D % RNase core & L TERIZF VT,

7. ICH-core complex D{E#!

ICH t LTO CFE-S 1% 821 2% RNase core &
RAK1BEREMA . BEHE 37°CT 60 HRIHE L /-
b D% ICH-core complex & LT . ICH-core
complex DM 73 CFE-S 1ml ¥ D Q&I F7ic #
B T 0% BEMmESR (HU/ml) THRRLI:,

8. R=v ) R

REYPARZY VAV TLELTHRER=Y Y ¥
G A ) v A (Q2OX10U/vial, BIERIEE, DITBIz~<=
YUYGERE) TYEYYYR(IY A M), &
Z7ruRYYrELTERS Y (BRER) BLUtY
TIFYLFIIVLELTEZ 7S w7 A (ks
8) RVL, FRCBBEREIEAKTEY S
BEIWERELIb DRV,

9 . Bernheimer’s basal medium® (LA FEiz BBM

L EED)

Bemheimer i2 & > THE S N0, =L =X
675 mg, 20% Y VBR—4 ) VAW (WY —FEIZ T
pPH % 7.0 CFA%) 6 ml, 2 %HiEE~ 22 ¥ 7 ~¥E 2ml
FHEEKOMIICHEELE DEBBM L LTHAL
7z,

10. SLS#ER

1% RNase core fIE @A 71 3 > 541,000
mliZ SuBEE#EL T3TCT I BEEELLD S,
BOWCED EEEESBEEL, 2R XD Shoino A
W ->TSLS 24387z, Tbb LyER 1,000ml
WZ28% 7 E=TK50ml 20X THEU By %
LWL > TRELOSL, EERO pH £ EEC &
DTTORHTEAEL, DV TR MUY Y/ — 1 620ml
EMA, ECREBYELY ) —Vic T 2EEE L
Db, EEELIbD% A-1Streptolysin (LA T8z A
-1 SLS LB8EE) & U CTHEEICH W,

11. BFERIC & 2 SLS BEAER

YE Sg 8 Su Bl £33 010 & 0 BB SIS RIS R
D10 BEDERKE /213 BBM IS %, Z s
FED0.2%RNase core flI BBM# £ Mz T 37°C
CEHE L C 2 MR I BRI R 6, BLL, 2
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Al BRI oW BB 21T - 72,

12. BB

WRIEOAERAIC L 2 1ml SEOE FHRET % 7
B, Zhi 3 %AMBRFER 1ml 5202 T 37°C2
HFIOEHER, SROBMOBEEEH EHEL OS5,
FRWOEI D% 50 %EEMEN (Hemolytic unit,
UTFHU £8) TRRLE.

B i#
1. =y ) VA SuEOSLS E4E B £ UICH
BT % EER

Su B0 20 KR YE 55 215 2,500 ml 2> & &0
(6,000 rpm, 20 M) IC & - THEEL o EE A R B E
RAR TS LI:OBEEEE S EHL, ThEhs
25ml¥oDa. ER/K b=y ') GE&HERK
(2 X10U/ml), c.BBM, d.~=%) ~ G &% BBM
(2 X10*U/ml) & & Ve. kD 55«&0:%%%&,
FRFN a B, bEE, cEK, dEK, BLUeH
WEL, DH5 a B, bEE, cERBLUAE
WD 4 BRI DOV TIE 37°CIz 20 FHEDBEE I DT
T45°Ciz 30 DTEIBE L, e BRI DWW TIZ 0°CT50
SHEBHEL THBEERE L, 20 TH 25ml OLE
W% 2ml & 23ml XD, ThehzEi L THE
EOBEYER L0 b 2ml DMEBEE L D OFBIZ 4
ml @ 0.1 % RNase core BBM I & ¥ T, ik
WEIC LD 37°CT 2 RHIRFE Lok, 20 LBIICD
WM RER % 1T> CSLS ELDHERB2HE
Lz, MIREWO 23 ml b S SHEERE L 7 B4 20
ml DEFARICBHES O BERFETIRL 0L

WL TEREKE L T CFE-S #/F®)L, Ziicoun
THEMBEEBEET-7, IhoORBIIE1IRLLD
{TH3.Thbb, NHEEIC L5 SLS EEER T,
ERKCEFEHEL, 0°CTF TS50 ﬁr’ﬁ%ﬁu‘-ﬁﬂﬁrﬂ@@
4 SLS Jiiix 20,000 HU/ml TH 2 DT H L, B8
WA ERKT, ~= o) ¥ 2Hne 2 iE ﬂiﬁfvﬁ
o7 aBWOSLS EEIFEL (HHL, MEEO 1/10
Thot:, ZHIIFL, FHEENXBBM TH2 cET
13 SLS EEDREIHZA ST, HBLIZIZRUCTH-
7z, IR sHERKE LU BBM OFERICR=V ) v
G % 2X100U/ml BE ML TARBLZ2bELS
P dETIEmE &S SLSEAREFLSHBL,
LWhETIESLS BEEREEME s T, &
7o B AUERE X D ER L 72 CFE-S i 2 W T OB M
i3, MEETIZ 1,600 HU/ml THY, a, b, c BLV
d O &AEE O CFE B M7l & MO £ & i3z
HLTHo7.

YE B2ih B30 1,500 ml & 0 #IE & BB LT
BEL 3%A L7 Sul%, #0225 ml OERK, <
=y Yy GEEERAK (1 X10°U/ml) BIUR=y
Uy GEEERK (10X10°U/ml) O 3 WICIEES ¢,
Fheh% C-#, P2-EBIUPI-EHLmALT
37°CIZ 50 ATIMBE L 720 b, KFEIC DV TOBEEC
X % SLS EEAEE B & (F CFE-S {EBl 217w, Zhit
DWTHIR L ERRIC L CBRIMAB 2T/, Zhs0
BREIER2 CRLIMLSTH B,

BEEIC &L 5 SLSEAER T, C-ETIHEDE
B L 12 IZA U 16,300 HU/ml O¥Em /i 2R L 720
ERL, =¥V ¥ G 2 X10'U/ml &F L RKFHER

Table 1. Hemolytic activity of streptolysin S (SLS) and intracellular hemolysin (ICH) of penicillin-

treated hemolytic streptococci (Su cocci)

Media in which Su cocci were suspended Hemolytic activity (HU*/ml)
Treatment of Su
Basal med Eﬁg:g’clge(_(;' c))for cocci SLS proguced by ICH oé
asal medium ESR A : o treated Su cocci in treate
pe&lgélllgi IG /Irl;ll?)d 1a suspension resting cell system Su cocci
+ 0 1,480
Ph]ysmllg ical Incubation at 37°C
saline ( - for 20 min 128 1,328
followed by incuba-
Bernheimer’s basal + ti(?n at 45°C for 30 16 1,248
! min
medium (BBM) - 18,000 1,555
PS - Incubation at 0'C 20,000 1,600

* HU: Hemolytic unit

Su cocci were suspended in basal medium with or without penicillin and incubated at 37°C for 20 min
followed by incubation at 45°C for 30 min. After the treatment, one part of treated Su cocci were
used for SLS formation in resting cell system, i.e., Su cocci were suspended in 0.29 ribonuclease-resis-
tant fraction of RNA (RNase core) -BBM and incubated at 37°C. After 2 hr incubation, the superna-
tant of Su cocci suspension was tested for hemolytic activity of SLS produced in suspension. The rest
of treated Su cocci were homogenized and supernatant (cell free extract-S, CFE-S) of homogenate was
tested for hemolytic activity of ICH. Hemolytic activity was expressed as HU/ml of CFE-S.
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Table 2. Hemolytic activity of SLS and ICH of Su cocci treated with various concentrations of

penicillin G

Co_ncentrapion o.f penicillin _ Treatment of Su Hemolytic activity (HU/ml)

G in }; Ss g;lc;’g}&l‘:h Sucocel | coeci suspension SLS produced by treated Su  ICH of treated

were Susp cocci in resting cell system Su cocci
2x10¢ U/ml Incubation at 37°C 8,000 1,300
10x104 U/ml for 50 min 0 800
0 U/ml Incubation at 0°C 16,384 1,600

Su cocci were suspended in PS containing penicillin G and incubated at 37°C for min.

The treated

Su cocci were used for experiments of SLS production in resting cell system and for preparing CFE-S.

Table 3. Influence of penicillin G upon hemolytic activity of ICH

Media with which ICH was Time of incubation at Hemolytic activity of ICH
mixed 37°C (min) (HU/ml)
0 1,664
10 553

PS

20 403
30 68
0 1,235
PS containing penicillin G 10 88
(4x10* U/ml) 20 19
30 0

ICH was incubated at 37°C for stated time with or without penicillin G. After incubation, ICH was

tested for hemolytic activity.

HCMIEE S A7z P 2- B O BE A SLS ¥ /I 1 8,000
HU/ml T, %DEE L B n SLS ELEEELTL
e, C-EO /2 Thor, ZhicHL~=vY v
G 10X10*U/ml {Fhi4 RAKTHLE L 72 P 10- B TI3E
ik 0 & SLS A2 &< & L kb -7, CFE-
SoBMmAMCEL Tk, K-ETi 1,600 HU/ml ¢
HD, P2-E T 1,300HU/ml £ 37°Ciz 2 J W ¢
S COMBLEEIToa, b, o, d BLUeEOZFN
LBIERALCTH - 1z, P-10 B CFE-S O
13800 HU/ml %L, C-HDOM 1/2 TH 7.

2. ICHIZT =) > GOBY

(CFE-S 1 &EH# +~<=3 1> GMERK1ER)

(=Y S{FRIEE 2 X10°U/ml) & (CFE-S 1%

BEHERKIEE) O2WAFERL, 3STPCIBEL T
ERENC I R R L THT - IS MBRBR O BEIE 5 3 8
U LR L0 Th 3 (5 BIEMAAIE CFE-S
ORFUSHUTHE U TR L 72)., CFE-S-4£ 8k I3E
BERLET3TFCT Tl 10 5T 1/342, 20 48T
/442,30 T 1/25 & BEEIORE & 312 BSIIES

BIREL 72, Zhicxfl<=v1) v G % 2 x100U/
ml TN 72 (CFE-S+~<=31 > G IiE&A) Tk
N=Y VY GEMALEZD (048 TTTeEFD
WY ERL, &6 RREIORE & HIicEI i R
WHERSI L, TOWITEIL CFE-S-£AaKizH~ATES
AT 47T 1/20 WEEE L, 30 4 CIEmEH iz
EAERED N oI,

3. ICH-core complex 8 & UFSLS izxfd 3~ =

v GRS

FEBRAETRHRLULWL L TER L 72 ICH -core
complex #& (2,150 HU/ml) & & UF A-1 SLS # (1,500
HU/ml) #HEL, chZEBOAERKD D LIZR=
vy GEBERAKMXIU/mD) 212 T 3TCIc#
BL, 20 0BCBMmMEABRET- 7. TORBRRLE
UK 2 WCRLIML THS, TabbMBE L TT
572 ICH i3_=¥ 1) ¥ G %4, 37CIZ 20 ML= T
52 & CHEMIEELGHAT 2 0REOERERAR TS
27248, ICH-core complex 8 & ' A-1 SLS T,
N=y Dy GERMAMLTY L TH 37°C20 5304
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1004

Hemolytic activity (%)

Time of incubation (min)
Fig.1. Change in hemolytic activity of ICH by

treatment of penicillin G.
ICH was incubated at 37 °C for stated time with
or without penicillin G and hemolytic activity
was tested and expressed as percent calculated
by the following formula :

HU of ICH,

HU of ICH, 10

ICH,: ICH incubated for t min
with or without penicillin G
ICH, : ICH incubated for 0 min
without penicillin G
@~ -~~~ ICH incubated with penicillin G
o——e ICH incubated without penicillin G

g

BETHAEZEOBEMERICIE AN T, LEiL
FIERLCTh -7,
4. =y Yy GOMEHERICB T 2 REOR
EHEBEDO~=YY) ¥ GIERKE (2 X100/
ml, 4X10*U/ml £ & ¥ 2Xx10°U/ml) #BEL, ICH,
ICH-core complex 3 X U8 A-1 SLS&IKZhZhE
BORBED~=LY ¥ GEBKEEMZ TITC
0 AMWBBEL TSI R>RBEMBEBROREIESS 8
JURS3, 4RI THS. T%b5,ICH R
~R=y Y GEMATICITCEBEBET 220 T20
HIEMILREIL, 10 9MT /3 (K380
18R T34, Zhic=v)rGEMIEZIL
TZ*ORBERIESIEEZD, £, ZOBRHED
AL z=v ) vy GEREVNBVIIEEED, (FRR
FE 1 X10°U/ml TiX 10 43T 1/412, 20 43T 1/60 i,
5 X 10*U/ml & U8 10X 10°U/ml Tl 10 52> CHME
Erasrbirhol, THIINL TICH-core com-
plex ¥, A-ISLS OEHFREVWIIBRIGETRL, A
-1 SLS Tiz~e=3 Y ¥ G OEFAERES 10X10°U/ml
T4 37°C20 S THIMBEROBEBEE A L ORM o7,
5. <=y GOMGIERINT 2 BEOXE
CFE-S3ml k==Y ¥ GERK (4X10°U/ml)
3ml 22 7-ME 3EAL, ThEhi 0°C,20°CL 5
TNE 3T CIT BB L T 20 A8 I S AL D\ THI
VEMERIT- - R 6 IR LS TH S, Thb
L, 0CTRHEBET 3 LIEMBEEOETIIEL 205
he, STCTTIIEL A VBIMERIREELTHL,

Table 4. Influence of penicillin G upon hemolytic activity of ICH-core complex* and SLS

Presence (+) or absence . . . . _—
Materials (=) of penicillin G in media| 1 ™€ (c;:lilnr;cubatlon Hemo(llyltlljc /ral~1C1§1V1Ly
(2x10* U/ml)

0 2,000

+ 10 1,900

20 1,870

ICH-core complex

0 2,000

- 10 1,950

20 2,100

0 1,600

+ 10 1,650

20 1,570

SLS

0 1,600

- 10 1,500

20 1,570

* ICH-core complex was prepared as follows ; 5 ml of CFE-S was mixed with 5 ml of 2% RNase

core solution and incubated at 37°C for 60 min.

ICH-core complex or SLS was incubated at 37°C for stated time with or without penicillin G and tested

for hemolytic activity.
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Fig.2. Changes in hemolytic activity of SLS and ICH-core complex by treatment with
penicillin G
SLS or ICH-core complex was incubated at 37 °C for stated time with or without penicillin
G and hemolytic activity was expressed as percent calculated by the following formula :

HU of SLS, HU of ICH-core complex;
HU of SLS, 100 HU of ICH- core complex, *100

SLS, and ICH-core complex.: Hemolysin incubated for t min with or without penicillin
G

SLS, and ICH-core complex, : Hemolysin incubated for 0 min without penicillin G
~——0 Hemolysin incubated with penicillin G
&~ - — @ Hemolysin incubated withowt penicillin G

Table 5. Influence of various concentration of penicillin G upon hemolytic activity of ICH-core
complex and SLS

465

Concentration of Hemolytic activity (HU/ml)
Materials penicillin G in media Time of incubation (min)
(U/mi)
0 10 20 30
0 1,400 448 336 56
1x10* 1,235 150 60 30
ICH 2x104 1,120 90 20 10
5x10* 1,050 10 0 0
10104 1,050 0 0 0
0 2,000 2,000 2,100 2,020
ICH-core complex 2% 104 2,000 2,000 2,000 2,100
10X 104 2,000 1,950 1,900 1,860
0 1,600 1,620 1,580 1,550
SLS 2x10* 1,600 1,600 1,580 1,550
10x10* 1,600 1,550 1,500 1,500

To each solution of ICH, ICH-core complex and SLS were added various concentration of penicillin

G. The mixture was incubated at 37°C for stated time. After incubation, the solution was tested for

hemolytic activity.
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Hemolytic activity (%)

Time of incubation (min)

Fig.3. Change in hemolytic activity of ICH by
treatment with various concentration of peni-
cillin G
ICH was incubated at 37 °C for stated time with
various concentration of penicillin G, and hemo-
lytic activity was expressed as percent.

o---=@ () U/ml of penicillin G

Oo——0 1X10* U/ml of penicillin G
o~-—--® 2X10* U/ml of penicillin G
o———o 5X10* U/ml of penicillin G

504

(ICH- core complex)

Hemolytic activity (%)

n

20°C T3 OCCALERIR & 3T°CALEE O hEI%ZRL, KB
W 1/4 123850, MEBEBCLAEERALDLN
7z,

6 . CFE-S OM:# L EBRCHT 5= ) v G

DR

CFE-S % & 5123%0 (15%10'g, 604} LTAsh
2 ¥ CFE-SS 22w T, CFE-S TiT-7/ LEL
FIELTR=V ) GOFEERF L. Tibs
CFE-SS 1 FHICEBEBEOR=v IV ¥ GllERK
1HFEEMAT, TPCIC 0 HHEBEL-0B, #hz
DL THEMESR 2T 72. FOREEET, K512
AL THA.CFE-S 2 5B LTBHIET,
ZDEMANIETET T 54, BEMIEERLLER
& £ o s, CFE-SS OEMiENE S 3TCAEIZE Y
BT B, TORPBEZCFE-SwcHL THL,
37°C20 4 Ti& CFE-S O MG 1/4 BB L 20
Wxt L, CFE-SS Tla#) 2/5 ThH o, %7z, CFE-SS
=y )y GEMAS E, CFE-SS OBEMiEHR
CFE-S LR ->TR=v Y Y GERMALIZT (057
B TIRTT 2 &idkhmot, ==Y G %Nz
T3PCHME T2 £, =) » G E2IATICMEL
CFE-SS A TRIIE 350 - 708, Z OBBER
CFE-S OB L AR ~2= U > G OEE = flEL,

(SLS)

10 0 T

5 70 D)

Time of incubation (min)

Fig. 4. Change in hemolytic activity of SLS and ICH-core complex by treatment with

various concentration of penicillin G

SLS and ICH-core complex were incubated at 37°C for stated time with or without
penicillin G, and hemolytic activity was expressed as percent.

o~——— -0 (U/ml of penicillin G
Oe-—-—@ 2X10‘U/ml of penicillin G
————@ 10X%10*U/ml of penicillin G
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Table 6. Effect of temperature on inactivation of ICH by penicillin G
Material Temperature at that the Hemolytic activity of ICH (HU/ml)
atena mixture was incubated Time of incubation (mijn)
0
0°C 1,114 1,010
Mlth.lI‘le of ICH and 20°C 1.100 461
penicillin G
37°C 1,080 0
A mixture of ICH and penicillin G was incubated at various temperature for 20 min, and hemolytic
activity was tested.
Table 7. Influence of penicillin G upon ICH of CFE-SS*
. o Hemolytic activity of ICH (HU/ml)
Material Concentratjon of penicillin
G in the mixture (U/ml) ’IE)ime of incubation {min)
0 530 200
Mixture of CFE-SS 1x10* 520 132
and penicillin G 2x10* 530 80
5% 104 530 2
* CFE-SS: The supernatant obtained by centrifugation of CFE-S at 15 x 104 g for 60 min.
ICH of CFE-SS was mixed with various concentration of penicillin G and incubated at 37°C  for 20
min. After incubation, hemolytic activity was tested.
100 W
Fig.5. Change in hemolytic activity of ICH of
CFE-SS by treatment with penicillin G
ICH of CFE-SS was incubated at 37°C for 20
= min with various concentration of penicillin
- G and hemolytic activity was expressdd as
B 50 percent calculated by the following formula :
i HU of ICH, of CFE-SS _ ..
3 HU of ICH, of CFE-SS
o ICH,: ICH of CFE-SS incubated for 20 min with
S or without penicillin G
5 ICH,: ICH of CFE-SS incubated for 0 min
g without penicillin G
2 o-----e 0 U/ml of penicillin G
Or—————0 1% 10*U/ml of penicillin G
20 ® —-—-—@ 2Xx10*U/ml of penicillin G
Time of incubation (min) ° ® 5x10*°U/ml of penicillin G
TEFBEE A 1 X 10°U/ml Tl 37°C20 43T 2/5 12, 2X 7. ICHE&RKR KTy v GoRE
0'U/ml Tl 1/412, 5%10*°U/ml TREBEMIEMEIL5E %9, (CFE-S 1&&+ 4 X10'U/mlR=¥) G
RIHELL, L L, ZOEIBEE, CFE-S Tk £AK1ER) & (CFE-S 1FE+4EAKIER) O
=¥ ¥ GH1IX10*°U/ml Tix 1/20 12, 2 X10°U/ml 2WEAEL, % 37TCIKA vF ar—bLTHE
TIX 1/50 £7% % (B 1 BR) D2k~ T CFE-SS O O (t) WIBWEE ML 72 b D % PC-t 4HIATALE
BEDOFHIEMITHE» - T2, CFE B X U C-t M FI4®E CFE-S £ L T RNase
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Table 8. Effect of RNase core on hemolytic activity of penicillin G-pretreated CFE-S

Materials Pretreatment Hemolytic activity of pre- tHrggzgéyg%E?Sti\iﬁtc{lgtgée-
Time of incubation (min) treated CFE-S  (HU/ml) with RNase core (HU/ml)
0 883 3,328
Mixture of CFE-S
and penicillin G 10 116 416
(2x10* U/ml)
20 35 140
0 1,142 2,944
Mixture of CFE-S
and PS 10 276 830
20 163 448

CFE-S was incubated at 37°C for stated time with or without penicillin G. This pretreated CFE-S was
mixed with 2% RNase core solution in ratio of 1 to 1 in volume and, after incubation at 37°C for 60
min the mixture was tested for hemolytic activity. The hemolytic activity was expressed as HU/ml
of CFE-S.

ICH preincubated ICH preincubated
with penicillin G without penicillin G

u
o
i

Hemolytic activity (%)

10 20 10 20
Time of preincubation (min)

Fig. 6. Changes in hemolytic activity enhanced by RNase core of penicillin-pretreated ICH
ICH preincubated at 37°C for stated time with or without penicillin G was mixed with 2 %
RNase core solution in ratio of 1 to 1 in volume and incubated at 37°C for 60 min. Then,
hemolytic actiuity was tested and expressed as percent calculated by the following
formula :

HU of PC, _ HU of C,

HUof PC, ™ HU of C, <100 (#====")
HU of PC,-Core _ HU of C,-Core
HU of PC,~Core ' HUof C,-Core
PC. or C,: ICH preincubated with (PC) or without (C) penicillin G for t minutes
PCoor C,: ICH preincubated for 0 min with or without penicillin G
PC;-Core or C,-Core : PC, or C, incubated with RNase core
PC,-Core or C,Core: PC, or C, incubated with RNase core

%100 (@~———e)
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core W2 X BB IR 21T o2, Tiabb, B
# CFE-S 14582 2% RNase core £RK 1 K& %
0z T 37°CIz 60 SRR ERBMAR 217, SEKR
OEMAMEROMWL & L7,

PC-t ZFT4LHE CFE D ¥&Im /11 - HU-PCt

C-t #>MgT4LE CFE 0¥ /i - HU-Ct

PC-t MR CFE-S @ RNase core

@ & BIERIEEIN I - HU-PCt-Core

C-t £M#T4LFE CFE-S @ RNase core

iz & B RSN i ¢ HU-Ct-Core

ti 4 vFar—a LHEE (5

INSORBEIIRSBLIUVCH6IZRLIMLTH
2, & BIEMmMAMIE CFE-S OFREHICHBEEL T
R&L7z, T4b5, CFE-S BRMBTR=v ) > G 3
BETBHLE L hhbo ¥, FOBEMmEMmsEsy
303, C-t 2RI CFE-S Tk t=0 SRlictkL ¢
104HT /442, 20536 T /7 BB T2 0L,
=) v G E2INA PC-t 5E#T4LE CFE-S Tl
1040 1/8 12, 20 3T 1/25 £ X D BBUCHEIBL
BRI EBEOEREERTH .

I 3R T, ATALE CFE-S 12 RNase core
EMATA Y Far— T 5L, FLERHIR=YY
YEHBOT LA THEMNIBEELE, e
Az OEmMAMiIEZE 8 IR LM TH Y, ATIEE
BMBR G TRV SRS MM EEE L T,
¥ 7z, PCHI4LHE CFE-S & CHi4l¥ CFE-S & %8
T2E,K6WmRL 7L, PCHIMED 55 C Hj4LIE
& VIS S8 o 72, £72, HU-Ct-Core/HU
-Ct i, t=023H 7T 2.58, t=10 43 2.96, t=20
HRT2.72 LIBIF—ELTB 0, AR BRI =
U> G %MW TiT>7% HU-PCt-Core/HU-PCt Lric
BTsaoh, t=02HT3.77, t=10 ST 3.59,
t=20 T 4.0 L BT~ EDOEERUIzH, B
BR=2Y > GENATHMELL CFE-SDHICE
OFAED A S N7,

%7z, RNase core |2 & 2 S5 AR D Hedt iz
BT, HU-Ct-Core/HU-Co-Core T t=10 5+
T 1/3, t=20 4TI 1/7 &8ss L 139855
LTw328, Zhid HU-Ct/HU-Co kb t=10 43f4
T4, t=20 53MC 1/7 EWEIEE 7 R L240< &
B EEBEm LR L T, ChEERES 2 2,
NR=YY Y GEMZTHMLEL 72 CFE-S B\ T
#6 1, HU-PCt-Core/HU-PCo-Core T, t =10 4>
BT 1/8, t=20 85T 1/16 ERIBLTED, Zhicx
% HU-PCt/HU-PCo F. Tt t=10 SR T 1/8, 20
BET 1/25 & WF I BIERR 7 2R L T,

8. ICH 23 % RNase core &=y U ¥ GO

500 J
-‘:: 400 4 —
2 — -
S 300 4
S % —]
e % ]
<200 _/ / ]
“ L] ] ]
. & ] ]
E L] ] ;
8 100 -; ; ?
i Z ]

0 10 20

Time of preincubation (min})
Fig.7. Rate of enhancement of hemolytic activity
of penicillin pretreated ICH by RNase core
ICH preincubated with or without penicillin G
was incubated with RNase core. Hemolytic
activity of preincubated ICH was tested before
and after incubation with RNase core. Enhance-
ment of hemolytic activity was expressed as
percent calculated by the following formula.
HU of PC,-Core _ HU of C,-Core
HU of PC, " HUotC, %0
YZZZA 1CH preincubated without penicillin G
1 ICH preincubated with penicillin G

ERIC B S % Bk

4 9% RNase core BBM¥ 0.5ml k<=3 > G-
BBM ¥ (8 X10U/ml) 0.5 ml # FHEML TH 7
¥z CFE-S 1 ml #f1% T, 37°Ciz 20 SHBEL 2%
BMAIRB%T 2%, 28 20z, (CFE-S 1 ml+ 2
% RNase core-BBM ¥ 1ml), (CFE-S 1ml-+BBM
W 1lml) 88X (CFE-S1ml+~=%Y > G i BBM
Biml) (x=vU > GEREE2 X10°U/ml) @ 3%
EREL, LERERU & 31 37°C20 SREE L Cram
B AT o7, FDOBEIRER IR LW ThH 3.
T4bb, =¥ Y > G & RNase core DIEEIC
CFE-S MMz /- &% T3 (CFE-S+BBM) o 1,600
HU/mlCEERTHEM TR EFHEIML T 3 28
37°C20 3% Tl (CFE-S+BBM) 8 BWIZHFL T
WaBDIKL, (RNase core+~<=%Y ¥ G+CFE-
S) TRIBAEHD 1,800 HU/ml 0 7L Z-> T
7. W75 7%z (CFE-S+RNase core) Tld, 204+
BIWRERD 2,400 HU/ml O 5.5/ LR LTE
D, i d RNase core I & 2HEEER A & D S,
~=¥ Y Gk RNase core BRI EF W I 12 7E
TEHRC =Y > G ¥, RNase core iZ & 3 CFE
-S DEMIEEERCALOBELEz I L2
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Table 9. Comparative experiments on competition between RNase core and penicillin G for ICH

Mixture Hemolytic activity
Time of incubation of mixture
Medium I Medium I
0 20
109 RNase core 0.2 ml
Pe('z“ocﬂligﬁu jmp  02ml | CFES 1 ml 1,800 12,549
PS 0.2 ml
CFE-S 1.0 ml
PS 0.8 ml 2,400 13,152
10% RNase core 0.2 ml
CFE-S 1.0 ml
PS 0.8 ml 1,500 0
Penicillin G 0.2 ml
CFE-S 1.0 ml PS 1.0 ml 1,600 400

After Medium I and II had been prepared under the cold, two media were mixed and incubated at
37°C for 20 min. Then, the hemolytic activity of the mixture was tested.

Table 10. Influence of penicillines upon hemolytic activity of ICH

. Time of incubation Hemolytic activity of ICH
Penicillines (min) (HU/ml)
0 1,300
Ampicillin
20 10
» 0 1,200
Cepharidine
20 8
0 1,150
Cefotaxim natrium
20 7
0 1,000
Penicillin G
20 10
0 1,216
None
20 108

Penicillines were added to ICH in the concentration of 10 mg/ml and incubated at 37°C for
20 min. Hemolytic activity was tested before and after incubation.

Arrdeht, BKCFE-SitR=v) > G 2ERA
RRBREK, BXUZO~N=v ) > GUREE S T
CFE-S I RNase core % Ef & € 7: BB, &5 U
CFE-S %% 5% U % RNase core THELIzH D, T
b ICH-core complex iz~=vY > G 2EA &
ERBBEROBRIZhENES, £T, BLURY
WRLEMLSTHB, 2hmrosdbiarohn3dil,
RNase core 37 Lz I <=V » G OFEN
< & 51, RNase core 23BEIC BV IZFIRFICEEE T
NER=V)VYGOREBRIIELAERED LR WL
D% P ¥ (DA

9. 2OMD~=v Y Ly OBEICHET 5 ER

Rz )y GAHY T LUSOERE LT, TEY
Dy, 7 rul Yy (2RIY) BLUET745F
YFMUTA (BT Y w2 A) EROTICH ICHT
LEBIIOVTERET-7:. CFE-S Iml &M
D 20 mg/ml SEAEAK 1 ml %02 T 37°C20 #FH#
BREMBRER 2T > EROBMIER 10 1TRLILA
BR=y Y GOEREEIR 2 X100U/mlTH- 1
H, BECHELTERRLL. FOER, =¥~
JE¥R N CFE-S O #1177 1 37°C20 43 T 9/100 12
L, ZOWPER<R=Y ) > GOImz L 0 & 5IcH
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Ergokn, TrEyYy, £77u) vy, BX
Ce74F LT b oabRr=yYryGERLU K
312 CFE-S OBl 2 WA & &, 72 DOMEIRE
yR=v )y G LRIZRABETH .

% -3

Hins AT SLSEELREZH T 28 HE Sutk (Su
B 2=y U GEE (2.7x10°U/ml) BBM 2%
a4 T 37°C20 52V T 45°C30 FD IR 21T 5
v, BEOHSAMRIEL I EzIDCRL, BiE
B E SLS EEMENHEEELEELIHMBTI L
BEASPICE > THRAES A TS, ZOHTIREE
DM, BBM QMRS OB, b ficR=y
VU GOEBEICLIZEE L LI DL TIHEL <N
ENTWVBEH, =¥ Uy GOSLS Bt 240
SR DL TOFRBERIFLA Y Z STV,
SLS EAITDWT I, 1938 4, MA9HY REMIC X
% SLSHEEBRR EBEHR) 2FK R L TR, SLS©
MEEBBICER LENEN & D EE L ORRNHE
MR N T B, — 5, 1956 & Schwab®id, B %
FHTHEL 2 LERCBLEENEET S 2k
FRHEL, 2NICEERNEMYE (Intracellular hemo-
lysin, ICH) &#&fFT/., Lol, BEEBEETsH
%, R EBESTEN 2D, FORAMALO
WeE#Ic & D REFS O Thhiz, ICH OFmiEh
FANLHEL, WEERTT2LETORERXEL
2TV, MO ERE BT % DI Braun's cell
homogenizer #F|fA ¥ % Z & TEIEMED ICH %15,
Zh#FAWTICH, ICH-core complex ¥ & UFSLS
DOLEEBREIT», ICH & SLS oBfE#H oMY
2EHICICH OB H 2 I L2 THB LI,
FMERIC B CEEZ RN 218, B2 PSS &
B¢ TNET 2 LUBEFHOBEERTO SLS B
BEL B, BBM Wi L CTLE T 2 & SLS #
ERFMEBEEESE £, VB ns Ik, B
TizR=v 1) > G% 2x10U/ml iz PSS, £ 713
BBM 2/ 2 THLEE§ 2 & SLS FE4 A3z ik, %72
BT 22 L BEASPORE L R—TH - 70D5,
INSEE O ICH BInEME L, MBI B 1T 5 2
=¥ Yy G2 X10U/ml) 8 X CEBEROEEIC L 5
CHizA skt Lnl, =Y » GOEA
BE % 10x10°U/ml & L, PSS $1T 37°C50 H40LE T
L ERMLEE D SLS EEDHET 2 LH#HICICH b
V215, SBEc~=vY vy GHMERET2Z L
TICH b 2R3 e NETEE NI, 2O Ed
SICHIIR=v ) > G2 EEERT2EBRET-
DTH B, ICH BHRITEE L THREET 37°C30

DTHEBICKRET I8, ICH =) G EML 3
ILETEORFBRRLVBBMELD, ¥, ZOXER
Ry U GOERBELHBEL TRESBVIEY
KiELRAMTH -7, 2L, ICH i RNase core
% {Ef & ¢ 72 ICH-core complex B & UF#5¥ T
S BERRNRIC & - THE- S8 L /- SLS T, Zhb
WIN=Y ) GRMATHMELTY, i, =V
PCOERBELBLTHHCHRREU Lo &
HiEsrdohigrol, ZDOIZLIRICH & ICH-
core complex 7% 5 UNZ SLS L id{bZEMIcE 23 T &
BHRTEA2LDTHSS.,

ICH ItR= Y ¥ G 2Nz TRELET B, ~=
VY GEMZALERICH OFMERXMETLEOR
Ry )y GOBRMEDCRAZ EERTHOLE X
S4L3, L L, ICH-core complex it _R=¥ VY G
EEHESETH, ZOMHEERRALDONART L,
75 NS (=¥ ) > G+RNase core) DiE#K I ICH
ZMATH ICH BIEHORE, ETHAs0T, A
S TIAMEEREART S Z LAY, ik
~=3Y > G & RNase core ® ICH izx4¥ % Ef0lE
3 RNase core DANEDKRKTHBd &, ICH+
RNase core — ICH-core complex DRIGHS & &1
RELLLDEZL LN,

SEEE, ~= v ) VR MEIC1E plasmic membrane
BEIIR=Y ) UEEEY V87 M 9penicillin | bind-
ing protein AL, =¥V GRINLFEETS
ZEMRESN TS, F2, Calandar®?Vif, ICH
X FEEE & Y § plasmic membrane & 7 I3 peri-
plasmic membrane IZFEET % L EL T3, Ih
SN s CFE-S % & &5 3% D (15X10'g, 604
i) L T# membrane #B&k\>7z L (CFE-SS) i
DOTEREEITH, TOMRBR, ICHIZ EFRICHZ Z
ERFEHEL, Z0OCFE-SS L= v Gak
REL TSI ERTB I L 2EE L, ZOZ L
M6, =3 Y ¥ G & penicilin binding protein & i&
FRoERAX ICHIZE £z 60, =V
GO aEYEEERBLIEbOEEX LS, L
»L, CFE-SS it &fEBEDO =y Y G &Mz 3L
BEOBEC»»DL T, 0 AHOBMEEIXETH
—THY, THIZRL, CFE-S TlaR=3) > G5
BEDBEIFE~=VY G E2MZ 5720 CHNE
HOETHEI S Z L, {5 » DR T ICH »3BEF
LTwaeEZSNS,

EERICIE ICH DiE» 2 ICH OBRRBFET 2
ZEgRMmNT L o TREENTE Y, ICH & ICH
BHROBECLIP2RERDOEVIHEINLTWVS
2, SEORBRICBLTIRA=Y Y > GAEIZ X3
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CFE-S o¥EMm iz HU-PCt/HU-PCo 20 &, t=
105T1/8, t=205T1/25THhD, —HX=v Y
G 4.5 CFE-S ® RNase core IZ & 5 HE5RyA M F7 {1
B W T} HU-PCt-Core/HU-PCo-Core » & t=10
BT1/8,t=200T1/16 L2 >TE D, WH LI E
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EME L /2 CFE-S ® HU-Ct/HU-Co & HU-Ct-
Core/HU-Co-Core DIz AT & Rk R4 &
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Abstract

The streptolysin S (SLS)-producing activity of hemolytic streptococci Su strain (Su cocci) has
been found to be inhibited, while the anticancer activity is enhanced, by incubating Su cocci at
37°C and subsequently at 45°C with penicillin G. Therefore, the present experiment was carried
out to test influence of penicillin G upon the SLS-producing activity, hemolytic activity of SLS
and upon intracellular hemolysin (ICH) which was found in the supernatant of cell-free extract
(CFE-S) of Su cocci. When Su cocci suspension in physiological saline was incubated at 37°C for
50 min with penicillin G at the concentration of 1X10° U/ml,.SLS production was completely
inhibited and hemolytic activity of ICH of the treated Su cocci was less potent than that of non-
treated Su cocci. Furthermore, when ICH of non-treated Su cocci was incubated at 37°C with
penicillin G, the activity of ICH was rapidly decreased. The degree of inactivation was propor
tional to the concentration of penicillin G. Such inactivating effect was also seen with ampicil-
lin, cepharidine and cefotaxim natrium. ICH in the supernatant obtained by centrifugation of
CFE-S at 1.5X10%g for 60 min was also inactivated by penicillin G simillar to ICH in CFE-S. On
the other hand, the hemolytic activity of SLS and ICH-core complex, which was formed by
incubating ICH with ribonuclease resistant fraction of RNA (core), was not inactivated at all by
penicillin G. Decreased activity of penicillin-treated ICH was enhanced about fourfold by

incubating with core at 37°C for 60 min, indicating that hemolysin was newly synthesized,
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After ICH was added to a mixture of core and penicillin G and incubated, the hemolytic activity
was enhanced as much as the activity of ICH was enhanced by incubation with core in the
absence of penicillin G. These results suggest that penicillin G inactivates ICH but does not do
extracellular hemolysin SLS and ICH-core complex, and that ICH is chemically different from
SLS and ICH-core complex.




