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DHBEOFICE, BEEC L 2P ARG
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EHEEER BEBTHHBAMRRIS D SN
7%, SLSEEHAEAH ¢ 2 EE TS 7 K BN H
THET 2L SLSEHEELHIMNAEL LA &Y
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F SLSEEHBEL RN AR b3 T &% U s &
NTEY, EHEED SLS EHEEE Hlhs A BE & pidigEn
BRI 2 EHRIBE LTV 5. A ¢ T SLS EEHIKE
EHBT B &0 UREHSHARS LFIREE O S A
REbIBEBE NI LORMA S, HERICB 4+
NEEBRD EERI O SLS FEHiAEYE O i HIhS A gE i K
AEENBRH A N,
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MK 2ERIE, BERETCOERATHY . &
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ETHET 200 ELTHE 0T, SLSEHERY
BEEMTHES MBS VWBEETHEbA
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T3 EREEEIC VT SLSEHERM T LD
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1. AEE  BEFEORES Su i (Type 3.
ATCC 21060 ) (LIFBtiz SuBi& E8ED) A 457.

2. RNase core (PITHUZ core & H8530) : core
13 K4k Bernheimer %% # 1 T BRH%ES O RNase 1
LD 5 30 % 7o 7 — VLT AL 72 & 5 & B
Wiz, core D 10 B KEKZ I VRT 74N 9 —THll
BEE L EREREE LTKRBBEL, E8icir
FHEd 30z oMWk sEmEL -,

3. AFHAEEEE : AXHABEBO 10 % KAK
(BB — 7K T pHT 0 B £ S ) 7 7
4V R THEBREL - bOFFiKE L TKE I
L. ERICBZOMRIKASERA L.

4. BHOREE BRIk (R0 EHE H
BL. SuBoESEcH W .

1) #7143 (pHT.4) 2T nl+ # % v LEEEH

ik 3ml.

2) BES A3y 2l +4 4 U EEREHIR 3 nl +

core B & 72 13 Wik 3 ml
3) BETA3 v 2Tnl+ core Bk £ - 12 IR
3 ml

Experiments on the Effect of Oxalacetic Acid on the Streptolysin S Forming Activity
and the.Anticancer Activity of Hemolytic Streptococci. Shigeru Kigoshi, Naoki Hayashi,
Junichi Ueno, Kenichi Kura and Susum Shoin, Department of Pharmacology (Director :
Prof. S. Shoin), School of Medicine, Kanazawa University.
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4) EFE 713 v 30ml

5. BEEIC L 5 SLS EHEER At Su
HOL@E 713 &K 0.3nl48EL, 371°CT 18
SR L OB BEEOL ., EBAEEEE 4£0.85
BREKT2EE DAL, HEeEE 1500
Bernheimer’'s Basal Medium (BBM :  Maltose
676mg, 20 % KH:PO4 (NaOH = pH7.0 3 E) 6
ml, 2%MgSOse TH,O 12ml, ZiEABEml) iciF
#L . oW, SusdBBM & 1 nlic 0.5 9% core
BBM# I nl&2 A T3TCic 2BMEEL-0b, &
MELLTA SN2 EFRIC> W TRANARRE T
5.

6. BmAIRAER : R EEED .85 % /lEKC L
5 I nlSEOME THIRESIEERIL, 883 % v+ &
A BRI | nl £ I0A T 37°C i 2 RsREsiE 1%,
EEDBLEFERKIZo VT OD 540nm T © L %
RIE L ok LB OB % 50 %A A HU ©
FzRL I,

X B N &

BEEMTERI N SuBicLA3BEETD
SLS EHEROERRIZ I RUE2 RS TV 5.
TROSE, BETA 3 vict ++ LBk 4: ZREBE
MA TR L /- Sulick 3 SLSEHI, B1
RENTWAINC, # =4 VBB O NI 0.1
%T5.920HU/ ml & %8 7+ 3 vigEo 4.736HU/
ml& O BWIEMACH - 72 b8, (FINBE 0.2 % &Y
0.4%TiEmAig 2. 442HU/ ml K or 2.900HU/ nl &
BOLiz. 20T+ VBERRINBES 0.1 %&—
SEICL, core 2 RMBEICMA 0.1 % 4+ + 4 LiEE
B-corefi74 3 vCEZELEZSUBKSVLWTITE D
N1 SLS EHEROKEE, B2 icRs ATV 3

<. coreffNBEM1%. 05%. 0.2%%U0y%
TREMARENF N 12.320 HU/ ml, 18.944HU/ n)
Ko7 .424HU/ 0l T, HINBEDS 0.5 % THELBLE
MmeERLiz. THEEFTLTITE DML core ® A H
NS hizcore N7 4 3 VEEHE I & 5 SLS EEHE
RT3, core MNBEMN 1%. 0.5%KRU0.2%7T
FEMAEZNRE 0 23.68HU/ nl,  10.752HU/ ml R
G 712000/ ml . {SHINEED 0.5 % TH b BOAR

FERL.

PEDmiEs» 5 0.1 %4+ KB~ 0.5 % core
M74 2 ick3EBESUBOSLSEHRNIME LS
BB/ 43 yEESUEOHNAME, 0.5% corel
TA43VEESUED 1.8{ETH- 1.

. o 4L BREEO BB R A BEIC RIS T 2581

BT 2 ER

EET7a v EESUBICHLT. I %+ +4 LE
B 0.5%corefN7 42 vEE&HESUEDSLSEHRY
PHEWI LRI hiCEicbeEI%, 0.1 %44+
+LEEEE - 0.5 % core IN7 4 3 vi5# Su Eic & 3
CIR 8% (Cell injuring reaction) & ¥ in vitro-
in vivo IS A EBSITIR bR,
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Table 2 Comparative experiments of Strepto-
lysin S forming activity of resting cells of
hemolytic streptococci grown in various
culture medium

Cocci_gown in étt:e;)£olysin S
meat-infusion formation by
Table 1 Com i i broth containing p .
parative experiments of Strepto- Exptl. - resting cells in
lysin S forming activity of resting cells of series Oxaacl?dcetlc RIE:?:' Bh‘fc})rfzsfﬁgz.cogre
hemolytic streptococei grown in different in (%) in (%) : (OHU /ml)
culture medium
1 0.1 0 7,424
. . Streptolysin S
Coccl grown in meat-| formation by 2 0.1 0.2 10,240
Exptl. |iiusion Iro t.con ?‘('i resting cells in
series |INE oXalacelic acld | . hragence of 3 0.1 0.5 18,944
in the corécentratlon 0.19 RNase-cord
of (%) (HU/ml) 4 0.1 1 12,320
1 0 4,736 5 0 0.2 7,120 ‘
2 0.1 5,920 6 0 0.5 10,240 |
3 0.2 2,442 7 0 1 2,368
4 0.4 2,220 8 0 0 4,736 ]
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Dk » THBEL 7o s AMIKEE 0.85 2 &3EKT 2 [
L5, KEbAMBRLHACTRD 2 EHOR
HikERAET 5.
1) 5 A 8K Dulbeco A /%% #%& (DBA i
W) : BeEHS A fHEE % Dulbeco A i (NaCl 8g,
KCt 2.0g, Na,HPO: « H,0 2.9g, KH,PO4 0.2g, %
A 800 ml) wEHEE T 107 cells/ nld DBA &
HikEAEL, CIRRZRICHN 3.
2) H5A#NE- BBM 7 #zirg (BBM ik ) « ke
AHAN % BBM g ICTEBES HT 3.4 x 107 cells/ ml
omAKMKE-BBM EZ K2 HEL, in vitro-in
vivo BEHINAZERIER.
3. HEOHEE
1) Su@-DBA E#ig : 0.1 % 4+ + + L BEEE -
0.5%corei743v50nlicSuD7 43 vik
FHEOOSnlZEELTITCT 2 BREELLO
b, BBREEAIBELL ., WBEEEKEBEEKT
E#EE L-0b 5nlo DBA ikic L & © %
Eigs L. CIRHERICIEERCZ OMRBELEY
o RBELTIREET (3 50 nlicEEL 2 Su
BEmERLE S LS LTHWE.
2) PC-B-45 (OK-431) : MAE LMD FEEI & »
T2l ohf. THhbL, (.1%4F4 vEER -
0.5%corem742a v 100nlicSun 74 3 ~
BEEInEEELTICT 0 BEEELLD
b, EERESHEOL, B EEERAiEKT
QEBERLIcDOL 5nld BBMiklcB s & 5. T
@ Su B BBM ik 5 mLiz 200,000U/1.25 ml & ~=
=y G InEMATITC i 20 HREBHEL
feD B I 45°C 2 30 HfEERE L T PC-B-45 (OK-
PBEEET 2. ChrFie L T2 0oMREE in
vitro-in vivo EHIBAERICHW . HBEL T
BEET 2 V158 SuBE & 0 fERlE h o OK-431
PRV L.
4. KA ER
1) CIRHE : koo Fkic L - TiTabh
. THbb
a) Su B- DBA /£l 1 ml + A5 A #RiE DBA % %
# 1ml
b) Su B~ DBA i ## [ ml + DBA #& 1 ml
¢) HA#BKE- DBA /2:i%i# | nl + DBA i 1 ml
d) 25A #ka- DBA B ## 1 nl + HgCly &
(250ug/ ml DBA) 1ml
e) HgCly g ( 250ug/ ml DBA) Iml+ DBA 1
ml '

D5 FHEREL, 3°C T 2 BRIBER. BEEL

LTA SN ZED LiFki DBAKTHERRL
F2bDILDWVWT 260um TOBRNELXREL TE N
FhOEHEA B C. D RUE 2Kk, TidoRic
&2 THAMABERE (CIR{E) 2EHL/..

CIR (%) =AZ(B+C) 100

2) invitro-invivo BEIN A EE : 0.1 % 4 +
+IVEEE-0.5 % core 174 3 VEEHESuERUE
W74 3 VEEESUEOS OK-431 DMK 2 nl i
b3 A4 BBM Bl 2 ml 278 L, 37°C T 60 43
BELIOBL, ToORKIS50l2& v 2 OEEA
ESHL, 60 BEREE L. APEC LAy 2
fHiick > Tz ORXREWH» D, 60 HEEEL £
<y RCHOVWTIRBRBLIR L CEEEHORESE
AN

EEE O AT 2 BEERERE L TITR
ph- CIR RROBER, I RahTwaL,
TETM3 /EESUEORE T CIREIX 63 % T
b0, SERRETN BRUANEHRNETII 6%
THHOIHL, 0.1%4+++VEEE - 0.5 % core
m74a EESUETR, BREUC2ERRET
100%. 5ERUIERRETCEATATLBRY
549, 20 {EHIRETH 5B TH- 1o

in vitro-in vivo FEIC X B4 AERONEI, &
JiRshTwaInd, 0.1 %4 v L EeBe- 0.5 %
corefi7 4 a3 vEE&HSuE® OK-431 T3, 55 &k
U ERRET I BS5REO~y 22500 A MIR%
%S0 BERTHREIEREL, A ERFKTH 5
Pk Q FEAS I AR L oDkl , Y@ 7 (4 3 v
#SUBEOD OK-431 T, S{ERU I0{EMRiE T 60
BEETORECEFELELOER—BHILCO=Y 20
53ILTHD, EHMRETRI—ICOAIBERFL

Table 3 Comparative CIR test with hemolytic
streptococci grown in different culture medium

CIR values (%)

Dilution of cocci suspension

Cocci grown in

101 1:2 1:5 1:10 1:20

0.19 oxalacetic
acid-0.5% RNase| 125 94 74 54 45
core broth(pH 7.4)

Meat-infusion
broth (pH 7.4) 63 34 20 18 16
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BDSAMEEBE T SLS EEHEE L SIS A BEE B E
BOBMRICS 5 LN SIRUAEALNIC L - TR
SNTHO,EEEO SLS EEH RSN AED
B{bic bR AL ARBENT VB ED S, T F
F 4 4 VMBROEHEE SLS B 2 BB MK
HEhit., TOERF+HUBEEEE (0.1 % IcE@BT 4«
a vl THEEEE RT3 &, FEO SLSER
WEET 123 VEREOWL.2{EL8D, ++40EE
Bl coretzhzTh (.l R 0.5%&kicftms
BESLSEHRIWAZEE /. chicwl 0.5 %
core M7 4 2 VIEHEICK 2 SLSEHRIYEEFES A 2
VERBED B TH A EN S, ARy VBB S
core #FLIzfHNd 3 2 &1z & 3 SLS EEH %R
HEYEOHBNERICL2 b0 EELZ NS, LD
LZDERBREIC>LWTRRETH 3.

.=, HIBAERTO CIR RERIc B 32 A MEE
MR SLS EHAOMEL FITLTHEBIATL
AH, in vitro-in vivo FETOHIMAVER (& SLS
HAs5 2w REEERREERIATVRL, T
AR CIRZBARBENICBI IMEEO N A M
T AEHTH 3 72 D IEEE O M5 A M EEER A
HrTWEEZ 0 s EBRBRBRKBash 30w

L, invitro-in vivo B TOHIBAEHIRBRE R
KB AMNAMICHT 2R E EERTOERD 2
2L DEED, F7: PC-B-45 (OK-431 K tr OK-432'9"" )
Il RS SRR L T B &k S A MBI

AR - 4k - LB - & - IEFD

SEBFALEENERRHO 2o S5 & Eh
5, PC-B-45ic & 3 in vitro-in vivo BRERBRTIE, &
EEOSAMRREBEERSERs T EANZDE
FTHIBAPRICRBRE NS\ in vitro-in vive
BETOHBAMBIICIRERTOSINA SR LB
BMINBOVbO LR,

# i

#* % 4+ VEEEE K U RNase-core @ 7 4 3 v i)
B BEEEO SLS EHEEL o BN A g T 2
BEMRF SN T OER0.1 %+ v LEREE-0.5
% RNase-core 174 3 v IR X h 3 & HEHOD
SLSEMAIHEEL , S AL HMET 3 & & MEE
0z, &7, SLS EHEEE Hl0s A REASEEII BRI
AT LbHEERINE.
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Table 4 Comparative in witro-in vivo anticancer experiment with PC-B-45 of hemolytic
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) Dilution of No. of survivours/test animal 7
Cocci grown in II’?Z 1§n45 after days
e 10 20 30 40 50 60
1. 5 5/5 5/5 5/5 §/5 5/5 5/5
0.19 Oxalacetic acid-
1: 10 5/5 5/5 5/5 5/5 5/5 5/5
0.5% RNase-core broth
1: 20 5/5 5/5 4/5 4/5 3/5 2/5
(pH 7.4)
1: 40 5/5 0/5
10 5 5/5 5/5 4/5 4/5 4/5 4(1*)/5
Meat-infusion broth 1: 10 5/5 5/5 5/5 4/5 3/5 3/5
(pH 7.4) 1: 20 5/5 3/5 1/5 1/5 1/5 1*/5
1: 40 5/5 3/5 1/5 0/5
Control (without cocci) 5/5 0/5

*Tumor invasion was macroscopically observed in the animal.
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Abstract

As it was demonstrated that there was a close relation between streptolysin S (SLS)
forming ability and anticancer ability of hemolytic streptococci, experiments on the
effect of oxalacetic acid on SLS forming activity and anticancer activity were carried
out. '

SLS forming activity in the resting cell system of hemolytic streptococci, which
were cultivated in 0.1% oxalacetic acid-0.5% RNase-core meat-infusion broth (pH
7.4), was 4 times as potent as that of the cocci, which were cultivated in meat-infusion
broth, and the anticancer activity in cell injuring reaction (CIR test) also increased as
well as the SLS forming activity. The anticancer activity in the in vitro-in vivo assay
system increased, but the enhancement of its activity was not so strong as that of the
anticancer activity in CIR test.




