Anti-tumor Activity of Interferon Induced by
Group A Hemolytic Streptococci in Mouse Spleen
Cells
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AT MEE SRS (AEE) OREBNES & O REE OB E R 4 v 57 20 o
(interferon, IFN) ZFiEL , £FHE IFN I3 EH - ERIICELSTS 5 H i - RIEns
IFN Q&YRES % RN T 2720, PEEMTA L 7 Y YL S (streptolysin S, SLS) @444
BT 2 ANEEE Sutk Su &), &3 C203S K (C203S ®) 8 X ' EE Blackmore #
(Blackmore &), % & UNIIEHUEBM T SLS FE4AE % K < ABEERER C203U HCUHE) wks&
FEIFN OFEBEE L EERTLE. Zhe OEEFOFRMSEZRER T, Su BERTH 2
OK-432 L[EEEDFHETHBL . Thbt, @743 UM TR0 R L o R WA, =y ) >
G &% Bernheimer B (Bernheimer’s basal medium) 1z 2% & 4 T - 37°CT05H Mk T45°CT
30STMNRME L 2oth, BEERLY. ZoL3 izl TH-EER L FE% BALB/c v 2 Bl #37°C T
ABRFMIA R L TR & - LiSWeh o IFN 3112, 1929 #187 & vesicular stomatitis virus % T
HEL 7. ZOFR, & LERTO IFN SHEE/ml 1213 ZF L ThH -7, Kz, & IFN SEE LE
B (AFN _E¥R) 1 & 0 ML s - i o B RE & BRI P AN (Winn's assay) 12 THRE}
Liz. $4bb, IFN % 100U/ml %7+ 30U/ml &t IFN L@, B BALB/c = 7 % B4R
HIZ3TCTISEEEIA > % 2 — b L, JEHACIRMN 2 2 L /- KT, Meth-A FIEHING & S0k
Milgx 1 @ 100MItICBE L%, IOBRGHIEERE - v AQERE T CBEL, BESoREs
2IARMERENICEE L T, SIEM I OB IS £ et U 7 % OFERE, Su, Blackmore B
LU C203U EiES iz L B a7 IFN LHEE AR GT, IFN B 100U/ml TYEMAL L 7= iR 1
VTR OHEECEREE RIS L . 202 k0, FEEBMEX L C03U Ha, MEREEE2HET 2
Su B # & Of Blackmore B & F%z IFN %2301, 2>, Winn O 5 2 b (Winn's assay) & & - THl
ESNHE IFN OEWRIOEMIC bRV AR N,

Key words group A hemolytic streptococci, OK-432, mouse spleen cell,
induced-interferon, Winn’s assay

18684F, Busch'#7, AERE T ENHFT 2 L& MIZETH T, BHEEO SLS E4fEs & Ul A AAE
BB R LT L AmE L TRk, %< ok NPT 2 e i o 417z . 195548, Koshimura

B WIS BERE (ISR & B O e SV, EEE SIS ARREEG T L L 2 KL,
Bud lradar. LnL, 2080k, 5k 1966% , Okamoto 54, [E %5341t L 72 v

UBIRO 7 5 ERIEE S 4 20 7. Okamoto Su % (Su #) #-2=3 Y > G/l Bernheimer HR%
B, 19405 0 BRIz & B ARSI O A L 7R Y o P RBEALIR %17 - 726558 BUBISIERASE AL 2o
“ S (streptolysin S, SLS) DIEEME # 84| - SLS BEAEREDOM AL L 72 PC-B-45™ (OK-431) #BH% L

Abbreviations: FCS, fetal calf serum; IFN, interferon; IL-1, interleukin-1: IL-2,
interleukin-z; MEM, Eagle’s minimum essential medium; NK, natural killer ; KE ,Klinishe
Einheit ; PBS, phosphate-buffered saline ; SLO, streptolysin O; SLS, streptolysin S; VSV,
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P, FOWREEERTH B OK-43271T, WAE, HlHt
ARIELTELBERB L URRICALSATYS.
OK-432 OYUEBHEOERAEFEL L OF, EEFA
L COEBHEEEA 0E», BENEFRD
HBIEMEL MR- TLAD, BT, TOH
EESRIFICEENEERCLS ZeRBRanT
W3, Thbb, 0K432 43, IFHER, v 707 7—
SW- g+ F 5 5 )L F 5 —HIEEY™ (natural killer
cell, NK #f) 0EMAENALT, H5Vi, HlgE
= TR ML - FED 24 L CHINARNR Z T
TSI TS, &5z, OK-432 i,
13 % —7 x o> (interferon, IFN) 1 > ¥ —0 4
% >-1 (interleukin-l, IL-1) B XU A ¥ F—uA F
> .2 (interleukin-2, IL-2)®*, NK #if2 & M H
o IEECEEIF T4 Y OFEELEEE D I LARE
o ThavA b onRgrOr7 279 —Hlllik
EMTAIEICED, HD 0 IIEENCERL TR
EEHNELTTIENRESN TV S,

—% . ESEEIC L 2 HIARRIE, SLS EEREEE
FTAEEEICOARD S, SLSELEELRLAEVE
BEEICREDSNE LI EBSEE™ SN T»S. L
ML, EE, WE= L n, SLS EARES L UHIER
P b O HEEE S, SLS AR X UHUES T %
T o vEE LR, v v ARERICB8Y T IFN
REEA L &5 IFN M E% - ERBENCENR
WIrANEES N, IO EMS, FWRXTR,
SLS ks LIEEEOEER, BL U, SLSE
EEEr REMEEEO R WEEEICL VBRI
IFN D4WEHENE % LERH T2 iz, &FHE
IFN &5 % FEw (IFN EER) L o LEsnr
fsiia % v T Winn @7 R b (Winn's assay)®iZ &
ZHEBEBR T, RFHE IFN oMM T %

H

EHERIC DL TRETLZ.
s & UHE

1. BEHEH%

SRAEEYREHFHERFOEK, Suld
(Type 3, ATCC 21060), #FEHE C203S #& (Type 3,
C203S &), wEE C203U # (C203S BOERERE,
C203U ) ¥ L UEEE Blackmore # (Type 11,
Blackmore &) #Hwi-. FEOMRKER L TRLL
M Thd. £, REOMREBECIIEET (3>
fEHh (pH 7.4) 2wz,

1. BEHEROFR

BEERO~= Y ) LEERIE, OK-432 OFRE
RO - U CESI L. T b B, Su B, C2088
&, C203U &5 2 i Blackmore B 020K fHEE 7
4 3 >3 yE 1ml % 100ml T@E 7 A 3 S CEEL,
3PCT0RERIEE L 2 BERTTELL, WRLLE
B R B AEIK 40ml T2EBEE L. RVT,
% E A% 5 ml © Bernheimer EREWE™ (v b —
2 675mg, 20% KH,PO, (NaOH T pH7 i2FR%) 6
ml, 2%MgSO.- 7H.0 12ml, #&EKk66ml) i
Lz, RwT, EEEEC1.6x10°U/ml o=
v G (BHMSE, HE) AEAKKER Lml 2L,
37°C 20453/, s T45°CTI0 A O MNEVLE & 1T
v, FREEICS 512 1% DL-AF A=Yy —R=VY
> G (1.08x10° U/ml) ¥ 6 ml BPEINL CHEFBGZEL
BEEESEERL .

CozLTEsnERE, ThER, OK432
(% 721F Su H#EH), C203S EiER, C203U HERS
X U Blackmore BifES & L. Zh o SFERAMEM
AT BB Atk (pH 7.3) (phosphate-buffered
saline, PBS) WML THW:. SEREGOER KE

Tablel. Properties of hemolytic streptococci used in this study

Strain of hemolytic

Ability to produce

Anticancer® IFN-induc-”

streptococci sLs? sLoOY activity ing ability
Su (+) (+) (+) (+)
C203S (+) (+) (+) (+)
C203U (mutant of C203S) (—) (+) (—) (+)
Blackmore (-+) (=) (+) (+)

a) SLS, streptolysin S.
b) SLO, streptolysin O.

vesicular stomatitis virus : Blackmore ¥, Y& Blackmore #; C203S &, vEE C2038
B C203U B, ¥oEE C203U #; Su B, ¥E#HE Su tk; BEH, YA I P SEE S BR T
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(FEDHEMT, 1KE ZEE 0. Img 1247Y) T&5
L.

. EBREBHMELUEER

6:8%, WD BALB/cvw 2 (#EERIYEE S
e, M) 2EBICH . EEIX BALB/ce v
ADEEN TRAMFEL T2 Meth-A BB
Hwiz.

V. =7 RBRHRARENE R O e

PiE PR D F S Shirahata & @) Hykic #e L
TIodz. Thbb, S5EOY A2 FHIREETHL
Ftk, MBI L 2 BEE 60mm 75 A F v 2
¥+ —125010 (CORNING, New York) W o
Eagle’s minimum essential medium (MEM) (H k&Y
#,ORE) 3ml PICEE, NV I THTILE I
ml Y~V 7 ) R RN EERE A TR L 2272,
¥l2iz Tml MEM #2002 THESBER L, B8 s 2
ez, OMBEFEERESEA vy 2 TIRBLT
BEMEREL %, B0 100g, 1090 LT L
ERIIBRELI. RO, WEE MY AEEEET >
T LER (0.83%E(E7 = A% L0.17TM +
U ARRER (PH7.65) % 9 © 1 10iB4) 4ml g
EYTRMBRLEETICHN 3 SHRIME L TRk s
Bll& €%, MEM8ml #0410 (100g, 104
M) LTEE®RERIIEELS. £ U LwES 8 ml
MEM 2R\ T 3EEL » BiEL 721, EEDO 5%
YHRIRIMIE (fatal calf serum, FCS) (GIBCO, Grand
Island) fim RPMI 16405%# (F /KBI%E) 17 923 & ¥, 1
REDKIC BB L TR ERE L. W, -0
FERPOEE BB E0. 4% U Sy 70—
(Merck, Darmstadt) iz & 3 BEHRT 2  (dye-ex-
clusion test) W2k DEMEL 7%, 5512 5% FCS i
RPMI 1640821 % iz THWL , 2 ~11x 107 fifa/
ml DA 2 E B L 7. BRIk, 5 9%
FCS 11 RPMI 16405530 TR U 72 BEAN ROig 6 1 & B
Wiz,

V. R EEERZ =L 5 IFN oSz

HRRR D~ v Z PR T OZad IFN EM 5 0h
B, WEICED, R EmOERES, a1 x
L07f8/ml, B VR ERE 0.05KE/ml $5 & Uik iens
R24T) B4R TR o M2 T Lt S T L3 =
Ems, EH BALB/cww 2z &b ELE RO E Y o)
5% FCS fin RPMI 1640524 255 45 (1 X 107 48/
mb) IS EHES % 0.05KE/ml Iz, Wy 2 3
(REE 7 A YR 5 %) 12 TITC TSRS T 2 = 1 (o
ED,IFN 2F/ELL. RO T, 20 EEREEL
(100g, 1053F8) L #1827 LMD IFN 514

FREL, Zhop IFN &%55% L IFN s
#) % 59% FCS il RPMI 1640533 THB L T, Mo
TDEMELIC AT IFN LS, R - 80
CWmERELZ. UT, 8EER L2 IFN [E
®%, #h#ih, SulFN ¥, C203S-IFN b
W, C203U-IFN #4355 & O° Blackmore-IFN %
REBRELT 5 .

VI. IFN 5B nflEs

RIERFEZBMAEEREL D5 s h- 1929 #
f28 & U vesicular stomatitis virus ({ > 7 4 7 +
¥k, VSV) %M, Brodeur™ 5 & U Koi® & 0 Hikie
fevs IFN Lo IFN 3t ERE L7 . TR
5, 7.5%F4-M¥E (GIBCO) in MEM #% Fiv» THE & &

RL7z& IFN EBBEOBERE S0l ¥=A 207
L — b (967%) (CORNING) D&Y = L IZEAL, 24

2 1929 HRREIEERE (1.5 10° {8 /ml) 50ul 2INZ2T
REEA R IGEER (RIS AYLRE 5 %) WZT3T°C T4
FIBEL 7. BHEEEBEERE AV —LExRy | TR
BIERELAHE, &Y 200 L1929 41fa% PBS 0.3ml
THEL, 2 VSV i (MEM CT#HWR, 40
plaque forming units/504 1) 2¥EML , ZH % RS
ABABCHE L. 1 REREIS VSV mRw e Rk
ELR, 1.5%AF L ern—2 (EHAE, 5TH)
M1.5% FCS i MEM 50u 1 #EREL , REs Y R 12
BC2ARMEE L. SRR W REL -
A0 Fv—bE, 1BIVARINNLF Ly b
(Merck) fI=FA 73— iZB L, I59ETREEE
LIz, T, KERITW 7S — 7 8a kot . ol
LT, IFN f&FA L929 #ifgD VSV 0k 375 —
78 E A, IFN EHEIE, HE75 — 7 B050%(-
BWrx¥d IFN LBEROSSFRBEORK TEL
72 (50% 77— 7 k). A BRAECKEL , NIH Mz
<7 A IFN (No. 022-904-511) & Rz BIE L , AE
BRIC L DR 72 IFN 8 4 ERRE AL L e L 72
ZORR, FEBRIZH T2 1A 1 B0 ER
LApANE RN
VII. IFN LI & 2 B oMt
IEH ~ » 2 B O RER I IFN Bl % i 2.

IFN 100U/ml %7212 30U/ml &28& 1 x 107 i/
ml @ 5% FCS /it RPMI 164052 /2 # % /Y L
72, 60mm 277 A F v 7 ¥ v — L 25010 (CORN-
ING) iz Z OB 10ml % AN T, REEY A 5%
% (REET R IBIE 5 %) 1T T3TCTIRRFEIEE L 7=, 13
B, TIRAF Ve —LNOSEEEY S A~ K Y
AT A TEIL THEL (100g, 10530) U724 FiEw
ZRSIEREL, WEE8ml ¥/ > 7 A¥E (pH 7.2)
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T 3EEL - L fo. BN 1.5ml O
Ly ARAMACEES Y, SFEREEE ) S
7 — (Merck) 2 & 5 @R A b IC TEHEL
B s BIEA Y 7 AREMATERL, 5 x107#
Fa/ml O¥EMACIRME R 2 AL 7.

V. Meth-A POREARRRIPEE® O RS

Meth-A PORERlaERPIREME 9 HEH @ BALB/cv
w2k DMEAEREL, v 7 AWICEES S TED
(25, 1053 LT Ligw 2R3 |HER, thEz b Y
AEHET > T LAER Am] PICEES €T3
SRS L RMERAEILS . ROT, N7 AR
T SERED R, BUNY 7 ARCFESE,
5 x 10° 4R/ m! » Meth-A PIBERTRERBETE & ML
7z

IX. SEH(LIRMERLLC & % A AR AR (Winn
NFA L)
IFN Fisygis s & 2 E LR, in vivo T
0 Meth-A PIEMI I 53 2 BAEHIEIZNR £ Winn O
FAMCEOBENS. Taby, EEME L EELE
WIEOBREEA1 110043 & %52, Meth-A REH
PaiEEdg (5 X 10%0AE/ml) & ISP LIRS (5
X107 /m]) &#ERHES L KEEHL, JORE
0.2ml! (5 x10° Meth-A i) = —RET7 ~10ED
BALB/cv ™ A(MEE M T I B L, H%50 R %21
AREEL . EEOKE 3, BE Lmm) LEE

Table 2. IFN activity of culture super-
natants of spleen cells and various strep-
tococcal preparations”

Streptococcal Activity of IFN”
preparation (U/ml)
Su (OK-432) 250

C203S 50

C203U 110
Blackmore 120

a) Coccal suspension of strain Su, 203S,
C203U or Blackmore in Bernheimer's basal
medium containing penicilin G (2.7 x 10'U/
ml) was incubated at 37°C for 20 min
followed by incubation at 45C for 30 min
and lyophilized.

b) Spleen cells (1 X 107 cells/ml) suspended
in RPMI1640 medium supplemented with 5%
fetal calf serum (FCS) were incubated with
coccal preparation (0.05KE/ml) in 5% CO.
incubator at 37°C for 48 hr. After incu-
bation, IFN activity of the culture super-
natant was assayed. KE, one KE corre-
sponds to 0.lmg dried cocci.

i

(Smm) ®FHME (L+S)/2mm THRRL, & 5I21H
HoBEBEEEEHEL 2.

X . HEETERRE

mehl R, TCEYE L RERE S E

25+
E
E
= 20F
O
—
)
&
5 15F ok
S %k
E
+ 10{- *%k
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s 4l
*
*
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1 1 L
0 4 1 1n 14 18 21
Days after inoculation

Fig. 1. Effect of spleen cells pretreated with
culture supernatant of Su coccal preparation
on the growth of Meth-A sarcoma cells.
Experiment on effect of spleen cells was
carried out by Winn’s assay. Mouse spleen
cells (1x107 cells/ ml) were incubated with
culture supernatant containing IFN (100 U/
ml) induced by Su coccal preparation (Su-IFN
sup.) at 37°C for 18 hr, and mixed with
Meth-A sarcoma cells in a cell ratio of 10: 1.
The mixture containing 5x10° Meth-A cells
was inoculated subcutaneously into a BALB/c
mouse. Meth-A cells alone or Meth-A cells
mixed with spleen cells incubated without
Su-IFN sup. at 37°C for 18 hr were also
inoculated into a mouse. Growth of the solid
tumor was observed for 21 days, and the
tumor weight on 21th day after inoculation
was measured. Each value (mm) represents
mean tumor diameter + standard error of the
mean (S. E. M) of seven to ten mice. Mean
tumor diameter (mm) was expressed as (tong
diameter +short diameter)/2. O, Meth-A cells
mixed with Su-IFN sup. -treated spleen cells;
®, Meth-A cells mixed with non-treated
spleen cells; A, Meth-A cells alone. *Signifi-
cantly different from group of Meth-A cells
mixed with non-treated spleen cells, p<0.05
(with the Student’s t-test). % *Significantly
different from group of Meth-A cells mixed
with non-treated spleen cells, p<0.01.
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M) TELE. 2HMOFHEOCEZDOKREIR,
Student t #IEW & DITV, p<O.052FEL L.

53 ##®

1. IFN bE#EPOHE IFN F

RIS 1 X 108 /ml & BHERIBE0.05 KE/ml ©
EEEAWE, KRBV AR (REYVABES %)
TIPCTASRFHEE L 2. Zhici v EshrGEie
IFN &5 5% L5 (IFN EE¥%) o IFN Ei
W, B2WRLWML, HBEIFN EHIX SuETE D
# ¢, Blackmore B & C203U Bt i & A FRIEE
T, Jhizo2& C203S &FiZHxdbFEr-o70.

1. BRfmBaEtE( (8T 5 6.

Winn O 7 2 M X - TiThh Bl OEEL <
DV TDEBRREIIROML Th-iz.

1. IFN {ER#BE 100 U/ml % F v 72 RIS AL

S

Su B, C203S E ¥ & Uf Blackmore B D& EEMA I
InEshni IFN L#E®RE2HE W T IFN BE % 100
U/ml & U T L 7Bl Meth-A PRSI
N3 PEESRE, kL@ L T Winn O
FA M & DS L 7. Meth-A #FE & 1ML iR
Fickk IFN JEAEEfRsg OnfERiRARL) % 1 © 100
faggibic 8 U7z Meth-A ffif, 2o & iCiRiEfg LR U

25

T

20

*%

10+ ok

Mean tumor diameter(mm)
&
T

*¥

T 4 1 L
'

1 L
0 4 7 1 14 18 21
Days after inoculation
Fig.2. Effect of spleen cells pretreated with
culture supernatant of C203U coccal prepara-

tion on the growth of Meth-A cells. Refer to
footnote of Fig. 1.

Ty Meth-A #ifg%, [E% BALB /cv v R IR
RTFBEL, EEOMMEL 210 MEE L kg,
K1~3IRLMLTHS.

1) Su-IFN E-#EHIC & 2 B M S M 1L SRR A

BEHARE 2B I Meth-A Il A 2 FHEL 72+
VAT, 1R LL, EEEIEER L o
AU, 21HEWC R EBET21.621.0mm, EERER
T3.4%0.4g B#ARLTz. 70, HREHEEELC TR
HEL 7z Meth-A #ifZ 4 IZIZABOKEE -0, 21H
BOESEEIF 22.7+1.4mm, EEEESX3.910.4
g &, Meth-A il A 2BELIOLEAKTH -
fao ZhicH L, WS LB U TREL
Meth-A HilEDEEZEE, NEEMRO b O XLl
TEWNEL, 2IHEOEBRIZ15.1+1.9mm, @
WERIZ1.620.5g &, EREOHMBITEFR A
T,

2) C203U-IFN LiEHEC & 2 BRRAss (b RER B

&

A 298 U &y Meth-A #if & O tE8ie A
FEE U7 Meth-A #ifa2BMEL 2w AT, B2
WL 7 0<, BIER—-0EEEEEsRL, 21HET
X, #hFEh, EBEIZ319.7+1.2mm B X0U20.1+
0.9mm, EEEERIZ3.41£0.6g BLU3.3+0.3g T
Hole., THIHL, BEHERRREZEC TBEL -

25!
E

E

520t

ot

[8])

e

e

o 15F

I

£

2

o

[4e]

[eb)

s 4

21 L 1 1 L L L

0 4 7 n 14 18 21
Days after inoculation
Fig. 3. Effect of spleen cells pretreated with
culture supernatant of Blackmore coccal

preparation on the growth of Meth-A cells.
Refer to footnote of Fig. 1.
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Meth-A #ERO BB, NEMMA L BUTHBEL
72 Meth-A fifED £ & D EiZ/h& <, 21HEOEE
#£1316.3+0.8mm, EEREEZ 1.9+0.3g &,
Meth-A Mg WHIEFE CHMHE 2L TB D,
Su-lFN LE®IC L3 b0 LRBESERENES .

3) Blackmore-IFN E##iz & 5 MiaiE (L E

B HE

M R T B L - Meth-A #i5E 4 &5 U
WEEME S E U CBME L 72 Meth-A #IfIX & b2
M3iRLm, AcERoEESRL, 21HE
T, #hEh, EEERIZ21.110.8mm 8 L U22.7
2.6mm, BEBESIZ3.5+0.4g BLU4.1£0.92 T
Hofr. ZhIZHL, BiEEERERC TBEL:
Meth-A #if21, NBEMREO b OICEEL, BEET
i3, 21HBE T 17.8+0.9mm & BE & H i EFEINEIRI R
Baonnhorh, BERESIT1.910.3g &, X
B TEEEE IR ST,

25|
t
E
520}
o
[¢}]
£
ks
5 15f
(e
£
2 1w}
[ons
(4]
[¢}]
s 4l
dk
/; 1 1 1 L

L 1
0 4 1 1 14 18 21
Days after inoculation

Fig. 4. Effect of spleen cells pretreated with
culture supernatant of Su coccal preparation
on the growth of Meth-A cells. Experiment
was carried out by the procedure described in
footnote of Fig. 1. However mouse spleen
cells were incubated with culture supernatant
containing IFN (30 U/m]l) induced by Su coccal
preparation and mixed with Meth-A cells in a
cell ratio of 10 : 1. Then the mixture was
inoculated subcutaneously into a mouse.
Refer to footnote of Fig. 1.

ih

2. IFN {EREE 30 U/ml % B\ iz B vE
E<=

Su-IFN 8 & ¢ C203S-IFN FiF® 2R W, IFN
%30 U/ml & IFN B CEEL Bl
Meth-A PRREMRRTIC ¥ 2 FUEBZIR %, Winn o 7
A MZTHE LTz, $72bb, Meth-A #IIT & EHA
BEHARE & 72 3N BREAIAE £ 1 1B LT Y ARE
ML, BEOHMMER2IHEHEL LHERIE, K4, 5
QUL TH 3.

1) Su-IFN _EWWIC & 2 IR R I% AL S BR Bl i

M 2 B I BAE L 72 Meth-A #AE % & Uiz
ST SR UCRAEL 72 Meth-A #IMIE, B4R
L7z, FERoRE L &b ERN 2 EBEAER
L,21HET, #hzth, EEEE25.4x1.2mm B4
1 24.3+1.8mm, EREERIE 5.710.7¢ BLUV
5.3+1.0g Thot. THCKL, HHECEBELER
U CHAEL 72 Meth-A #IfE, wEEBRMRD b Dkt
LEERIEE /NS o BNERORR & & b IEER
BESE L, 21HBE T, EEFEE 211220
mm, EEERERIE3.810.9g &, WNEEFELEIHFEL
Eixnrolz.

2) C203S-IFN LiEWc & 5 MR R i MR (L BB

Mean tumor diameter (mm)

m 1 L 1 I
7

i L
0 4 1 1 14 18 21
Days after inoculation
Fig.5. Effect of spleen cells pretreated with
culture supernatant of C203S coccal prepara-

tion on the growth of Meth-A cells. Refer to
footnote of Fig. 4.
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M 2R Uk b - 72 Meth-A T, SRR %
L7 Meth-A fifgs o ONCiEH LR 21 L 72
Meth-A #fEiE, 5 IWRL AWML, win LR
R EMSNCEZEEESRL, 210, #hF
n, BEERE 25.511.1mm, 26.9+1.5mm B L °
25.3%=1.2mm, BB EHI36.0+0.7g, 7.42+0.8g &
FU5.7+0.7g TH D BTN HE 2 8E5EH#1%)
BRWH SN LMotz

& %®

OK-432 ZHi#2 IFN o [Z BT 5 25 I3 EE
a7 7 —YOFEHE 2 NK S M o8
B AU TR CTUES SR 2 R 2 LG
SRTED, OK432 ofifEgEA*»E 22 FLTEH
BRETHDLIEWRBINT DS,

AEBRTHOIARBERO > 5, SLS L H
7% Su B, C203S H ¥ & U Blackmore &3 HilEE
HERrD, SLS EAERE R/ 2w C203U B ixiiE
BHERA S VLI £4, Okamoto &7z & b EEE
ENTwa. LeaLlass, Zas0fEBEL s
IR B4 VA B W R T IR AL E ~ v R B4R %
fl#s2 &, FAHKIC IFN 23R L, JZant
IFN @#tica, g, y#&FL, £, a, ., yD
EEL BEHTRE IFN BCRBEYRILTHZ - &
BEPIC L DRENS. F4o, WHIZ, BEIAED
v IFN i, RS 1 X107H/ml, EiEREmE
B 0.05KE/ml, RBISR2479 B8 TH 2 L %
wL, A8EFfHEE B ICE o IFN EifEiE, Su
B, C203S &, C203U & # & O Blackmore &%,
T, 2 £h 181U/ml, 140U/ml, 126U/ml # & ©¥
1570/ml Th otz ZOI L& OAERTIE, HHE
FUSEETTIFN 23 L2, s o IFN Ei%
fEix, #x2h 250U/ml, 50U/ml, 110U/ml ¥ &
U120U/ml TH Y, EFBIZHO SN T X T O K
WED IFN B an s 2 LRI, Bl
EEOWTEEFRLD, 20BHACO>LTEHTET
Botr. OBRCHIIESHRGER 5 L O EHUIEE S
HEEI 4 IFN 2521, AL IFN (3@ - T
Kb, FREMICLREESTD SR AN oI Lo
5, BEHFE IFN S EWFmiE 3200 b
DHBEBFEIEMLICER Y H 3 H B EE SN2
KE-SR v AERThi:. Thbb, & IFN
LI X 0 EM s n - BEIa0 Meth-A P IEAT
Bzt 2 EAMEIEIE £, Winn 07 2 Mz k b3
N ZOER, IFN % 100U/ml &t IFN i
TEMEL 2 Mmia D > 5, SulFN B X U8 C203U0-

IFN LER¥Ic & 2 @b i Az o 4 s
BB R 2580 72 . L» L, Blackmore-IFN
EBEBC L2 b0, 2OEERVERTCEHL M
TEESRERE -7, BBELTIIEEL
HIEHRHFED S, Su-IFN 5 X 08 C203U-IFN L&
WIZ L% b0 ARCESEMMER s ET 2 L&

AZohrz. iz, IFN #BE% 30U/ml & L TiF- 72
Su-IFN ¥ & tf C203S-IFN bEWTOERTIE, &
B B EEMEIEE S s o st IFN 2
% 100U/ml & L TiF- e EBIcsW T, SuIFN F
BRTEEEL BB EEL NEBDRLRLT
WhZEms, IFN OERBESKSSBEL TV 2
bOEEZSND. 2D L LD, C23S BLSDE
B IFN BRI & ENES v B R
TUEBEE RO LR a N, BEESENSE
IFN 2R E2ES(E T3 2Lk, FESY 88,
OK-432 i IFN y 258 L T, 20MEBY %
Winn @7 A bz & ) Meth-A #iC LIRS L 7
REFIF-BL, ZOHESMSIE IFN v 12 & 0 iEHAL
ENHEEME~ 707 7P L2050 THEED
WEELTBY, KREBRTRINL IFN LIz &
LEECEEROMEE R L i IFNy OfEF
LdbDEEZ SN, LarLass, KERTCHL
7z IFN LW, EEELE BALB/cv 7 A il
CREEREEREL BN EEREERICE
bDOTHAH, OK-432 % LABTIC&E GRE) LTs
Wioew ADMRK % OK-432 THIM 3 & IFNy
DHE 5 IL-2 R NK HlgistRFnEE s n 2
e, OK-432 DEIBEIC X 5L 20 A + H 4
YOEENHEP SN THE I s, AERIZEL
TH IFNy DA O TR FOBEREETE ¥, &
BHRFBLETHS tEZ SN,

PAE&n, fiEBEOEE D » ¥, AREEY
DHERIFTNTIC IFN FEELE L, &34 IFN
. 2 OMEIREL & 2SBS0 2 LE
BRI HIEER D 2 AR E N, OK-432 O EE
FMEE25 ECOVBERERMNESNE. Tub
L WHESY Iz, OK432 O ER#EEL L T,
OK-432 TFHl a7z IFNy SHifEEE v 27 0 7 7 —
VEEMELT A I LV EBUEART I L AE
HThdeEZTLIN, FEBICHEWT, FlESY
b7z C203U BAt, HEBMEE T2 Su &,
C203S #i#5 &£ U Blackmore B & Fl#gI IFN % i
L, 2% IFN »ESEEEE T2 2 LR
Nzl oild ), BEABGSEEORTHEBESE -
IFN FE L cREENZBREzVWEEz o0,
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EEMOFEBICMMOTELREOFEEN TR S NI
IOZrEh, OK432 OFEBFEREHONIT S
rry, M—EOARBSEESKROLBEREMLE L
EZz o0,

% Ed

ARKEHICEWT, fiEBKE2ET 3 Su &,
C203S &8 & U Blackmore &, % & CWHIEB %
¢ C203U B, OK-432 mEFRsisic e U T
L, §EESOFE BALB/cv v ABMKKTO IFN
HithE 2 MET L, 35 IHE IFN OEYEIESRT
RbbIEEEErHERN T 2010, BFE
IFN &5 E& BRI L DV EEbs h - BMR D
Meth-A AEEMEICXT 2 FUEFERIR % Winn O 7 A
MZEDHEN, ROWEHEREE.

1. C203U BHE&IE, Su &, C03S BB L U
Blackmore HER & FEkkw IFN 28Uz,

2. C203U BRIz L DFERINIFN E, Sul
# & U Blackmore BRIz X hE&ERRs Nz IFN &
FERgcEmEEEELL, FELTESEEERL
7z,

Ei 5

TR 2 5 IcE A, KRB 5 BRSO
B0 & L RATEENESIRc RER 2WEERL &7 . &
FAFREOFETI b D BICE R L HER 2R &
LR EERmc R BT, R 28BN
B0 % U g SUSEIE TSR AR BB AR AT 98 R AR B
LE7.
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Abstract

It has been reported that strains of group A hemolytic streptococci have an ability to
induce interferon (IFN), irrespectively of their anticancer activities, and also that the
induced-IFNs were not different in their qualitative and quantitative properties. Therefore,
anti-tumor activity of the IFNs induced by streptococcal strains Su, C203S and Blackmore
with both anticancer- and SLS-producing abilities, and a strain C203U without either of
these abilities, was examined. Penicillin G-treated and lyophilized preparations of these
streptococci were prepared according to the procedure for OK-432, Su coccal preparation.
Briefly coccal cells of each strain grown in a broth culture for 20 hr were suspended in
Bernheimer’s basal medium containing penicillin G and incubated at 37°C for 20 min, then
at 45C for 30 min and lyophilized. IFN activities of culture supernatants of normal
BALB/c mouse spleen cells and these coccal preparations after incubation at 37°C for 48 hr
were assayed by using L1929 cells and vesicular stomatitis virus. As the result, all
preparations induced IFNs approximately to the same amounts. Then, anti-tumor activity
of mouse spleen cells activated with these culture supernatants containing induced-IFN was
examined by a tumor neutralization test (Winn’s assay). Mouse spleen cells incubated with
the culture supernatant containing the induced-IFN (100 U/ml or 30 U/ml) at 37C for 18
hr were mixed with Meth-A sarcoma cells at an Effector/ Target cell ratio of 10, and the
mixture was inoculated subcutaneously into a BALB/c mouse on the flank. Tumor growth
was observed for 21 days. The result was as follows. Mouse spleen cells activated with
the culture supernatant containing 100 U/ml of IFN induced by coccal preparation of Su,
Blackmore or C203U strain, significantly inhibited tumor growth. Thus, it was shown that
strain C203U without anticancer ability induced IFN as well as strains Su and Blackmore
with anticancer ability did, and that there was no difference in biological activity observed
by Winn's assay among these IFNs.




