il % (B 5 B Y B R

B

26 &

Streptolysin-O D& DFEHE L f73
% VIR O b ki o T *

SRRERHEMETCER (EE - BN ZREBD

Mo = K

[ H g =

S E
SRAFEZHEREHRE (FF : FARLED)

F1CN 1 E

2] S

=R S R

(2R BN40E3 F1R)

#

195443k, bMWD EETETEINT
WA "EEEO filrEReic B9 5 EERNTTED-
B TR S B OHFEEE & £ O Streptolysin-S &
e OBEEEOREIC DN TNANADHE
POEBEEINLELATHEY, ABHOFTS
5> —D DM HEETH % Streptolysin-O E HifE *
EOWTOEER chxTcEicAEoNnT
Wi,

Br¥EZD— AFEAiZ Bernheimer #ig X

i

Streptolysin-O (5t-0) O A& % L33 (2030,
Streptolysin-S (St-S) DA% LT 5 Black-
more, BXU St-0 & St-S OlEFEAELET S
C203S D 3K D AHEINTELDT,
NS IHHKERFEHED S-S & St-0 L EEE
9% Sa BLU Su D 2EKEMZHLAE
DRI DNT, HIEEOFLN LA DHEE
Eﬁxéﬁ -7z

ERFEBOTICHEE

1. BEEREHROBIMEEERECDOTOBEE
St-O 3 St-S LB, BFRICHEATHS

#8 Cysteine THEME/L! P shbc L, BdE
BC B 5 St-S OEL#ED RNA (£ 320D

* This investigation was supported, in part, by Public Health Service Research Grant No. CA-
0133-03 (1964) from the National Cancer Institute.

* Ginsburg 513 St-S HBXU St-0 OMER%E AVTO ERT, WIho A bEEMmc HLT
cytotoxic Thor s MEL TV BD, BWHEED 1% RNA In74 3 v E&EELD L 72 St-S #RO
BRI N T 2BEL B LULALDNDLWO ERTRIZEAEBELLIREY MBS, LiL, Thbd
HOTNSRNHAKROBRELRE TS OBRFREBEL 2D TREL,

The strains, C203S, C203U, and Blackmore, were kindly supplied by Dr. A. W. Bernheimer,

New York University, to whom we wish to express our sincere thanks.
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RNase-core) X » THRENICHEI N S C
& 1390am - g b oy Trypan blue 25 St-S &1
R 2R ENERPETH ZWC &L LT,
CNETOWMRBC LTI INT NS LT
ATH 5.

ZZT, CO=ZHFuhd T4 BIOERICHE
L7z 5 BOREEKICOWT, #hoOANE
EROEIKE, EOLIBERND A EER
FTHCEELL.

EIRBHEEEOml 3 TOEBE T2,
(pH 7.55), IC24M5R1E3E L2 D D& HTEH
EREELT, TNFhOBMAC B L E T
Cysteine OEZBBBRLZRLIZBETHE. 0T
COREMLOHELES L AERNNE,

1) C203S Lty C203U To L¥EK Tl
Cysteine DFEAET CIEMAOHE (EhEh
65.6—99.8 HU./ml, 3 XU 32.6-78.4H.U./
ml) BB o TNBTEHIDLLNLEDTD
MEKE StOBRMETHEEVLZI XD, L
»L, Cysteine RET® C208S itk 3
65.6 HU./ml, 3 X7 C203U ic 132 326
H.U./ml oEmES St-0 & St-S ondh
KX 2hid, WBARETHAS.

2) Blackmore ¥ TO #E®K T 29H.U./ml &
B shonmiER St-S itk 30T
5 &iZ, Cysteine TEHEIIN TR

I, SERERRICOOTOHIEEER

Eswila & LT Ehrlich ascites carcinoma
cells 2BU, EBFHEREBO in vitro-in
vivo FR VDI X o 77,

THbb, 4BTOHEBEERLILBDTH
2T, TITTIE
1) St-S LIy St-0 ofEmE4 kT 3

e A Hd 5 C203S, Sa BLY Su oy

NHMHEN (&2 Sa BXU Su i

BT 5 a BEORERY]CId GEAIE + B8]

‘¥ oD 37°C, 044 vF o~~~} Licd

ODEENER A 12108 D < 7 A{I60H

BTOEAE, T C203S HIL DN TOER

TRIOKR TESBAETHEEDEAT

CEHSHEMENZELD.

3) Sa BLLU Su OWMEETO REHITH LT

1) €BF 2 LERICEZSNS.

Ff, E2IIREHD 1% RNA 712>
24MSRERERD FIEIKICD T, 20 KM%
Trypan blue & QEHEFK, E5IKIERNA @
St-S WEMED FhEhbd EELLBRETSH S
», i C23U #iyh RNA ofFELE TT
4 St-S BEINTHRWICHL,

C203S, Blackmore, Sa 8L Su TiEZoW»

Thicd-Thd RNA FEETCTHED St-S i
EREC - TEY, Lrde o OB
Trypan blue TiZ L A EELICHEINTHS
) BRI, C208U 2 St-S EHige % R
TWBZEERRLTNBEHEDENZTI LD,
Z L CREEROREIR T, R3WWRLE
X 51ic, RNase-core % i 7 Bk pkic 1
LEEBTHELNL.
Tubb, DEo XBKRERO KRE BL
T, TZiC
a) C203S, Sa LU Su #id St-S & St-O
OTAEIMFES,
b) Blackmore #¥i3 St-S i %, Fi
c) C203U #kit St-O KU AEATIHED
bDOTHB EBFEEBEIN DI THA.

Hb, I
2) St-SOADFEABETH % Blackmore # 4,

C203S Btk 3 LERICHRNTHBIC

L,

3 St-O0 EA#EIZG LHFE LI C203U #

BiEEAELEEHTH S,
EVHAECERTNETHS.

ECAHT, BS5RVULOBREEFERLLDD
THHH, TOXIKERFEEBLT, T
BUDTHEEENFIBRNELRET 5 C & K
i, PR Ed St-0 EHEREGEOLDTH
LLENPRENT & DI TH 5.
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Ehrlich ascites carcinoma cells &35 & LU
EBOIEEBKE b o TOHIEER TIRDRREE
MELSh A
1) Streptolysin-S ¥ X 7f Streptolysin-O @

MiAMB % EAET S C208S, Sa BXY Su

X
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Table 1.

Effect of cysteine on hemolytic activity of supernatants of

streptococcal broth cultures

24-hour broth culture
Supernatant
Strain Hemolytic units per ml
Turbidity o the
P Dsomee of | presence of

cysteine Cysteine

(0.1 %)

C203S 0.39 6.80 65.6 99.8
C203U 0.36 6.93 32.6 78.4
Blackmore 0.45 6.71 2.9 2.4
Sa 0.48 6.70 30.4 44.8
Su 0.48 6.70 33.9 60.8

The turbidity was measured at 610 mg with a Erma photoelectric photometer,

Type 4, and the pH with a pH-meter.

One hemloytic unit (1 H. U.) is the amount of hemolysin causing 50%
hemolysis against 1 ml of 3% washed rabbit erythrocyte suspension after

2-hour incubation at 37° C.

Table

2.

Streptolysin-S producing property of different streptococcal

strains in view of RNA-effect

Hemolysis
test

Hemolytic units per ml of supernatant
of 24-hour 1% RNA broth culture

Strain — . 0'(*)'2%’)*
C203S 19,456 1: <20
C203U 1:<20 1:<20
Blackmore 1,721 1:<20
Sa 28,260 1:<20
Su 20,982 1: <20

RNA= Yeast sodium ribonucleate “Merck”

* Abscence {—) or presence (+) of trypan blue in 0.85% NaCl-medium

of hemolytic activity test

1:

dilution of 1:

<20 = The supernatant was tested not hemolytic even in its low
20.
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Table 3.
Experiments on streptolysin-S formation by resting cells
of different streptococcal strains

Amount of hemolysin (H. U. /ml) formed in

Strain ..
0:1% RNasecore B. B. M.
C203S 609 1:<2
C203U 1: <2 1: <2
Blackmore 686 1: <2
Sa 550 2
Su 586 33

The B. B. M. (Bernheimer’s basal medium) was composed of 675 mg
maltose, 6 ml 20% KH2POs (adjusted to pH 7.0 with NaOH), 12 ml
2% MgSO04 » 7TH20, and 66 ml distilled water.
Formation of streptolysin-S :
ptococcal suspension and 1ml of 0.2% RNase—core containing B.B.M.

(or B.B.M.) was incubated at 37°C for 2 hours.

A mixture of 1 ml of a thick stre-

Then, the mixture

was centrifuged, and the clear supernatant was assayed for hemoly-

tic activity.

Table 4.

Comparative anticancer experiments with 5 different strains of

Streptococcus pyogenes

The method was the same as that employed in previous studies. ¥
Both streptococci and cancer cells were suspended in B. B. M.

(Cocci-suspension + Tumor cell suspension

inoculation, after addition of penicillin.
On the first 3 days following the inoculation, penicillin was given subcu-
taneously to all mice.

) 37°C, 90

— Intraperitoneal

. g . Results :
Strain of Dilution of Animal group . .
Expt. No. | hemolytic original cocci- | (10 ddN “mice | - OF ;;’“;;"“S/ test animals
streptococci suspension for each) 10 er 2307 80
Undild. a 10/10 9/10 9/10 7/10
1 C203S
1:5 b 10/10 8/10 3/10 1/10
Undild. a 10/10 4/10 1/10 1/10
2 C203U
1:5 b 10/10 5/10 1/10 1/10
Undild. 10/10 10/1¢ 8/10 7/10
3 Blackmore
1:5 10/10 8/10 1/10 1/10
Undild. a 10/10  10/10 10/10 10/10
4 Sa
1:5 b 10/10 8/10 4/10 0/10
Undild. 10/10  10/10 10/10 10/10
5 Su
1:5 b 10/10  10/10 5/10 3%/10
6 Control (without cocci) 10/10 2/10 0/10 .

#* One of 3 animals gave positive tumor finding at autopsy.
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Table 5.
Differences among strains of group A streptococci in regard to

production of streptolysin-S and to anticancer activity

Ability to produce
Strain Anticancer activity
Streptolysin-S | Streptolysin-O

C203S + +
C203U (Mutant of C203S)

+

Blackmore

Sa (Nearly avirulent
mutants of Sv-strain)

+
0
+
Su +

+ + + o
+ 4+ +




