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ZFPL 7MY U= SERICKITTY REEBOREIZOWT

ERAFEFWEBERE (FE ED B
R x A

(FRFI574- 7 A 24 A ZA)

77V BRI Lo TAONBRA ML Y Y-S (streptolysin S, SLS) EAEE O
MR (cell free extract, CFE) OFOWMMWE (intracellular hemolysin, ICH) 135 % 1 &%
@ ribonuclease - resistant fraction (RNase core) NIt THEEE T 5 & SLS EAHHIMT 2 DIz
L T ICH B4 L Cwiz, CFE % RNase core » #iZ Bernheimer’s basal medium & C 37°Clc &
&7 5 &, ICH ® moiety %3 RNase core WRITHET 5 L ah T2 U<, RNase core- ICH %5
LIS b 5 585 L, COWMmiEHEEIE CFE OROIBY 2 M5 2 E TS IE £ 572, RNase
core-ICHIE#ZL70% 757 4 —BXUBLEMEET 2 EBRTIZ SLS L7k ERL,ICH &
BEroTwiz, 27, ICH KR E BELEZ R WET LIy —¥R0 o -7 3 5—¥IZ L - T RNase core
-ICH OVEMEMIT SLS LR L1205, N F—Y, FE MY FYUR M) PV k> TICH &
Rtk 8% 5 U7 T 3TCOIMBALE 217> CHEMIEM % L 7> CFE 12 RNase core &£ ATP %11
ZTC3PCTRBL LBUBMEENA SN, Ho R ICH SO onh b0 EEESNL. UL o
SEIEATHE - IFE S L7z ICH 13BN D b L T RNase core X #&4 LISIMIE DBV BEERED

SLS #E4A T % L3I, RNase core i3 Zh o DBREZRBET 2 LEZoNT:,

Key words Hemolytic streptococci, Intracellular hemolysin,

Streptolysin S, RNA

BEE R OV FE hemolysinl DbV Tk iR
MEF - BEABMBERIZAFENTHLEH, T
BLzWEMBERLREINTVS, ), BINESR
BEOWRIC L > THRICEELA ML 7MY Y-8

(streptolysin S, LAF SLS L B8) LRIz TRELR
APV 7R Y 22 - O(streptolysin O, LT SLO & #8)
LTSN TS, BSSHENBEZED SLS 20Tk
1940 % OkamotoV#s U RIS % HHICINZ 2 2 &£ T
SIS AE L S MEPET 2 &S TIEEESIE (RNA - effec
DIRRRL CLURITR X 258 ER L 223, U KK
LA BERBIC DL TRSHE T THDEE T
b5, —7i, HENENBERCHET2MTLHE L
D, BRNBIMER (intracellular hemolysin, T
ICH L 8) 123492 ) AL EOBBZ OV THR
HEn, BHRPBENERCOVLTRIBICHE DIz S

NO2HBHHATBDENIS L, 2L SLS &£ ICH %
SR EDMOBNER L O%, BIUVIOBIS
5 REROEERZ L IOV TIRE{THTH 3.
ARXE NS DRERASDICT B e OPEEE O M
Ko O TRBE TR L, RBHRIESY 2 )
REBOBHIZ OV THRE T 72,

HEE L UFE

1. EEEk

BERTFO A BEER Suk(ATCC 21060, type 3,
SLS 5L FSLO 2., MTHIC SulieBi) B
U C203U th(type 3, SLOD &% EH, LIFC203U
W) #EAL, mREOMKREER CEBAT
743> (pH7.2) 2Bz,

2. 3%BERFT F RHEih

Effect of Ribonucleic Acid on Streptolysin S Formation. Yoshinori Hayashi, Depar-
tment of Pharmacology, School of Medicine, Kanazawa University.
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Sakurai 52O FHEIC L > TEB L, Thbb, E
—VEFIFAP2G(EAAERTEKK) g %
AWK 1,000 ml EBEL, pH 2FME Y —FHIZT 7.4
B DB, 100°CIKZ 60 SRIMEAL, FHRICTHE
B|L7-Fl O pH % HREHE I 100°C30 SR
3 EFRET-> Th S 500 ml 612 AERE L 7z, 5ty
WEEBRDD PERL Tz,

3. BUEEERM

3 9 B = & A B2 25 ml BT A 3> 25 ml
FMATHEL b ORIFEELE L TRV,

4. BES®

BiEs R 50 ml I Su B £ 7213 C203 U B &
BH 74 3 EEE L ml REREL, 3TCT 18 IR
BLALDE 3 BB F AR 500mlIZEEL,
37°CT 24 FEHIREERSE L 72,

5. EEEOEMMLE (cell free extract, Bl

T CFE &Bg) OfF#d

Shoin D HEDIZ & - T CFE 2B L 7., T2b b,
HEE D 3 YRR L & AKEEI 500 ml 2EET THELO
L, hBEL AHEER2RERKT2EEHRELIZDD 20
ml OB AL L 72, & QR & MR A
AR (T R, FESOmD) IZwih, ZhCH
A (75 o8, BEE0.10~0.11mm) 30g %
Mz TENHREIFA Y — (7T Y 8 TR
# AT T 4,000 rpm 2 2 2 BE 4 HFEFEY S
4 RLT. DOWTHREYA—MRE S 7 AFESE G 2
TIFBL, ¥7AREROLFRE#E LD (500Xg, 15
SR LT A LK% CFE E LTHWw, 20 CFE
0 (20,000xg, 2043M) LTA EER% CFE
-8, ¥k % CFE-P & L7, CFE - P I3 #EEAKT
VEHEL 7m0 b EE 2 EEACREL TERICHV .,

6. VARBEBOSEZES (ribonuclease - resistant

fraction, LATF RNase core &)

Bernheimer & Rodbart" D%k & ) RNase core
BESMLU, Tbb, BEEY KR (A1 7H) 100
g AR 750 mlWZIEREL, KEEY — ST pH £ 7.8
ML O BEICABKEMATEE%: 1,000ml &

Lz, 2he )RR 27 v 7 —X (5 ElfE&, NBCo)100
mg ZMATERIZpH 7.4 5 7.6 iKfRHBEHIS 24 I
RIS L7z, o v CRIE I AR Y — 5 100g 2MA T
BEELT: DB 9% T8/~ N 740 ml 2INZ, £ Uk
BRBEOICEVED, ¥ /L THRIEREERLTD
D% RNaoe core & L TEBRICH W,

7. RNase core D5 HEIES

0.1M V BEERK (pH7.0) 4LE DEAE-& O
—ZHh A (2X9 cm) i 10%RNase core 7KEH 1
ml #RES RO, FEBEOERMLI MY VLY

EEBEIRI CTREBICEH 2T/, Hlkr iy
50.4M, 0.5M, 0.6M 7% 5T 1.0 M #IC T
L 7 & Ao LB ERBEE R LT, 2
NEFNRODEESE%20.4M, 0.5M, 0.6 M BELU1.0
M RNase core & L7z,

3. B ES

Y Ay (2,000 unit/g, FEAEEE T2 KK),
734 > (FIESE T3 KK), /¥Y 5" —+ (Lederle Japan
LTD), a-¥% b Y 7¥ > (Bovine Pancreas, P-L
Biochemicals, Inc), 7+ # —+ (Nagase, Biochemical
LTD), 7u+—¥ P (BHEZEKK) 8L a-73
F—¥ (FIXMETEKK) %Y CBEEE (pH7.0)
20 1% IR L R RBICAV, e 7oy —
+¥ (100 TRV/Amp, REFSEE KK) i3 100 TRU % 0.4

DY EBEERICIEEL TERICHE VL,

9. Bernheimer’s Basal Medium

Bernheimer’s Basal Medium® (BBM L&) ik
7N h—Z 675mg, 20% Y > B—A ) v LW (EEY
— T pH % 7.0 %) 6 ml, 2 %W~ 72
Yy AR 12ml ZEEAK Ml IBERBLILDOTHS
5, AEETIE< L b—R 675mg, 20% ) ~EH—4)
VLG ml BLU2 R T S RV L 12ml £
7k 24 ml Nz 7z 2 f%IR%E BBM (x 2 BBM LB
) LAV,

10. SLS

1 %RNase core JIE#RH 7 1 2 > BT Su &
BELCICCT0REEEL, Mg LERLY
Shoin® D F#Eiz & - T Streptolysin S A-1 (SLS A
-1 LREED) AR ESBELERICHV,

11. BEPIC L 5 SLS AR

3 YEA T  AKEHIIEE Su B % E LI, BRI
D 1/20 58D 0.1 % RNase core - BBM (ZiF#f 2 4,
ENEIENE % ST CTHE L, 2 RERI% I IR 2R L
LT afe EEWREBEEIC LS SIS L L TEERICH
wiz,

12, {BIEER

WREOERAKIZE 2 1 mlsEO 6 T RIS & (¢
L, 21l mlD3 Vkmuiiﬁﬁﬂﬁz%ﬂﬂx’( 3rce
R E R, WRIOEMEZ 509 v # 4z (HU)
T#RE L, AEBTIE 1 CFE 1 ml #7213 CFE
-S 1 mlichts 3 HU TRRL 2.

B ##

1. EARENYE ICH ¥ 2 %8

3 9B & A (YE 55 500 ml THE LT Su
L n{ERIL - CFE BrUohE&EL L LT (CFE
-9) iz & VI Tk RN (CFE - P 1 CFE 10 ml &
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n OB % 10 ml OFREACEE S L L D) IOV
COEIMBBEAIEE 1 OM< CFE KREMEAICFET
% ICH @7z 1,856 HU/ml & & b MEIELHE <,
—wT CFE-S (1,408 HU/ml), CFE - P (180 HU/
o) DIETH Y, ICH 12 CFE-S iZFAET 3 2 LS
rippitz, SLS ELEEESE L4 C203U EO CFE,
CFE-S # & U CFE - P it ¥ b SIS £ & &
otz

9 . #Efthn RNase core @ ICH 123§ 5 #

RNase core #F 1% & 0.2% 0L TH W
VERMTSuBAHET S L, R2RLAL XD
i IS 3 SLS B & BB IBINEN S & 5
h, RNase core 1 %{TMMTIXIEHREM CGIHR) O
40,000 15, 0.2% (TH0TIZHI 8,000 D BIMEEDTED
sht. Lol, TR 5HE O ICH o MmiEEi: RNase
core DIBEE L HHRAL T, 0.2% T TIEXBOMN 1/
9, 1% 1/7 LA L Twl, ZOHEERT
ORI L, YE 853t 2,000 ml T8 L7z Su % 4

Table 1. Test for hemolytic activity of CFE,
CFE-S and CFE-P

Hemolytic activity (HUT/ml) of
CFE CFE-S* CFE-P**

Source of CFE*

Group A streptococci

1,856 1,408 180
Su strain (Su cocci)
Group A streptococci 0 0 0

C203U

t One hemolytic unit (1HU) is the amount of
hemolysin causing 50% hemolysis of 3% human
erythrocyte suspension under the stated condi-
tion.

* CFE: Cell free extract of streptococci homo-
genized by Braun’'s cell homogenizer.

* CFE-S: Supernatant of 10 ml of CFE

*+ CFE-P: Precipitate of 10ml of CFE ; CFE-P
was suspended in 10ml of distilled water in this
experiment.

AL, iz 2D % £ CFE 2/E8IL, &Y 3#D Su
% 0.1%RNase core - BBM IZiF# & & THHEIRE
TTOSLS EAERE 1E, SEABLVSET->70
bENZNOEED SEH L 7z CFE O M BERRAHE S
X U SLS A ERTO L BROEMRBEILIRE 3
WWRLML TH B, SLS EEIHBERETOELE
ERESOSENT A2 & b RWIRA L, REROBME
i3 1 EEO 645 HU/ml 5 3 BID SLS EAEET
W13 AL, 3EEMRIEROBDZ RS
JEE:SEETRIEEBRLCTHA-., XL,
EEERE2TrbihokE koic 1E, 3EB &
U5 @ SLS BEAEER 21T - 12 EH D ICH O MEE I
FEEL AT, SLSELIBOEL SEOHE L
<% ICH BEIERIZEIC TH Y, ICH HEERETO
SLSEAIC L VEHERD T,

3. RNase core @ ICH IS RIZ TR

{EJET T Su B CFE (2,800 HU/ml) 1& &1z 10%
RNase core# 0.2 K88 L U'X 2 BBM# 0.8 &
EMRATICCEA »Fa—var LZBEREPSOE
BRI B A2 B L THT - 7oA M ERBR O BE # B0 1
L7,

RNase core 21z %\ (CFE 1 A& + X2 BBM ¥
1EHE) TREBERBEOSR &I BmEEEaE
ETL,30 2 Ti% 1/28 @ 105 HU/ml 12, 60 5T 1/350
O 8HU/ml 2@ L, 2 B CEmERRT2ICHE
%L, ZhewL (CFE4RNase core+ X2 BBM)
T 0 S THEMEMEIL T T2 4,800 HU/ml 2383 L,
DA R R DREE & 4012 85R L T 30 4300 & 60 SHT A1
TEB& /Y, RNase core fHNATOK 6 f&D 17,920
HU/ml &% 572,60 LG TIHEMEEO BT A S
N, LrLZ0ORBERE»THD, S5EMET
b Z OVEMYEEE 6,240 HU/ml & RNase core {110
Ao CFED2.2%, ATMERD13IETH > 72,

Table 2. Test for hemolytic activity of supernatant of broth culture and

ICH* of hemolytic streptococci strain (Su cocci)

Culture medium in which
Su cocci were cultivated

Supernatant of

Hemolytic activity (HU/ml} of

ICH of Su cocci grown

culture in culture medium
3% Yeast extract broth < 2 1,920
(\)L;:e):z/(;tRel:gg"Saecf (})):*t());;_ 3% 8.064 896
iz core e 2

*: ICH: Intracellular hemolysin
RNase core: Ribonuclease resistant fraction of RNA
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(CFE+ RNase core+ X2 BBM) B&#+ D RNase
core BEREL DA TITo - EMBROBRBIIR 412
R U720 < , RNase core #E 4% 0.5% TREMIEED
HERELEIL 1 Y LEHRTH /e, A rFa—¥va
VSRS 04, 30 BB LU 60 ADOTHIEBNTHZ
DOEEMEMEE 1 %BEOEMIENE & D E» 2. (A
BES0.2% % X U0 0.1% TRTAH A7 BILEEOE
{#RL, RNase core {THIE% (04 TREEK
DOEIIEM X (CFE+ X 2 BBM) # & DL HRIET
Borns, 3TCIAvFan— T3 LEHOBEL
HIZHA L, 60 5T RNase core i 0.2% T 1/1.2
2, BEO.I%TIR /3.1 EAL, % DB E I
RNase core 2SEBEIE P o7, IHCHLT
RNase core JEEND (CFE+ X 2 BBM) OEMENE
WBEILE SICAT60 D TEMERIIE L A EHEL
7z,

RNase core # DEAE - ru—X#h 55707 b7
5 ATHEEL L ESEER S X URLE RNase
core # 1%DEE I (CFE 15E+X2BBM 1 &
B)WRIZinZ € 37°CT60 A A v Fax— LTI
T RIS KA E % 5 R Lz, CFE® 1,344
HU/ml & 0 #EMiEHESHEE L7z D12 0.6 M RNase
core B L UF 1.0 M RNase core @4 T, 0.5 M RNase
core TIXIEMBEEIZEID S hi-m3 CFE W~ T 1/4.2
L5, FOMOAEER T HEMEEEEFRIIEH
<, K4LE RNase core D 1/47% WL 1/5 TH o7,

4. RNase core ® ICH ¥ImiEHEE®IER I RIZT

Bernheimer’s Basal Medium O #&

RNase core @ ICH ¥AIMiEMERICE T 2 BERTOD
Bernheimer's Basal Medium (BBM) OffRE, Y

YB—A VYA, RBRTIAYTL, TME—ABL
VHREATHY, ThEEHERITOBE DL THE

L7z, 3% 5 (CFE 1 FE+10%RNase core 0.2%
#) KEE£X2BBM CHR) 8L U1K $19
RS R WA ELMM BBM # 0.8 8Nz ¢
37°CIK A ¥ a~t— U, ERMIIC R %80 L
MERER % 1T - 2. Z DBREIZER 6 R LI Tha,

(CFE+RNase core+4£RK) Tl 30 HTETFH
MG 858 L, 60 43 T 0 57880 1/1.5 ZETF L1,
ZhiZ®tL, (CFE+RNase core+BBM 71320
K5 TR60DTINHEREL IR S THRLE
DIXEEMEKD BBM, (VX BE—AY 7 A +FR~s
FYTL), (SN —A+V VBBV TL) Han
B CEB—A )Y LARED ABRIET, ZOHEL

15,000

10,000 t+

5,000

Hemolytic activity (HU/ml)

Rl
30 60 120 180 240 300
Incubation time of a mixture (minutes)

¢———s A mixture of CFE and RNase core and x2-BBM
&~ ~—- A mixture of CFE and x2-BBM

Fig. 1. Change of hemolytic activity of a mixture
of CFE and RNase core

Table 3. Test for hemolytic activity of ICH of Su cocci after streptolysin S
production in resting cell system

Number of times of
streptolysin S

Hemolytic activity (HU/ml) of

production supernatant ICH
: 1,772
1 645 2,048
3 192 1,843
5 162 1,867

Su cocci harvested from 3% yeast extract broth were suspended in 1/20 volume of
0.1% RNase core-BBM and incubated at 37°C. After 2 hour incubation, the sus-
pension was centrifuged and the supernatant was used for hemolytic activity test.
The sedimented cocci were used furthermore 3 and 5 times for streptolysin S pro-
duction in resting cell system as the above.
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BBM> (R b —A+ YU VE—H U7 L) > VB~
aywa> () B—A YT AR AT L)
+hD, Thpicidy B Y VABEBLTHS
k. chicrtL ) vE—AY v ARG EROMOR
BT 30 HTHTOWMIEIEE™E 57273 60 3T
puThd 0 F L DYEMMTET L7

5. CFE-SBXUCFE-P BT B I S ERER

CFE #3& 0 LT 27 LIEWR CFE - S B X U Z DLk
#CFE - P OEEER (CFE10ml &1 DFE LB %
lmlwﬁiﬁﬂﬂlﬁﬁét‘tb@) »EAwT (CFE 1
% #+10%RNase core0.2% &+ x 2 BBM 0.8

), (CFE-S 1%# +10%RNase core 0.2 F& + X
2 BBM 0.8 &%), (CFE-P0.2 BE+FHEK 0.8 %
#+10%RNase core 0.2 A&+ X2 BBM 0.8 &&)

B8t U (CFE-S1 A E+CFE-PO.2A&+10%
RNase core 0.2 A%+ % 2 BBM 0.6 FR) 25U
FNFROESHIC RNase core DD I HEEA %N
21z 4 BER BHIESHE) 2*HEL, th¥ht
37°C60 S 4 v F 2 _— LTI 7 A MM BR DBk
BIETCRLEZMTHE, Thbbd, 00BTR
CFE-S 2k CFE @ 1/1.3 OEmiEE %, CFE-P i
13 1/10~1/15 OEMEME % & L DI DIiXFEOEE &[]

Table 4. Relation between concentration of RNase core and
hemolytic activity of ICH

Concentration Hemolytic activity. (HU/ml)

of RNase core Incubation time

in a mixture 0 min 30 min 60 min
0% 2,880 150 10
0.1% 2,880 1,360 928
0.2% 3,360 3,040 2,700
0.5% 4,800 8,760 10.560
1.0% 4,640 11,200 12,288

* A mixture of 2ml of CFE, 0.4ml of RNase core solution and 1.6 ml of x2-BBM**
was incubated at 37°C for stated time, and then this mixture was tested for hemo-

lytic activity.

# %2.BBM : The composition of x2-BBM is 0.765g of maltose, 6ml of 20% KH.-
PO, (adjusted to pH 7.0 with NaOH), 12ml of 2% MgSO,+7H:0 and 24ml of distil-

led water.

Table 5. Effect of DEAE-cellulose fractions of RNase core on hemolytic
activity of ICH

Fractions of
RNase core

Hemolytic activity (HU/ml)

0.4M
0.5M
0.6M

1.0M

Original
RNase core

CFE alone*

20
320
2,176
1,728
8,704
1,344

RNase core solution was applied on DEAE-cellulose column and stepwise elution
was accomplished using various concentration of NaCl solution. Each eluate was
liophilized after dialyse against distilled water. Fraction 0.4M was fraction eluted
by 0.4M NaCl-0.1M phosphate buffer (pH 7.0). A mixture of 1ml of CFE, 0.2ml of
109 fraction of RNase core and 0.8ml of x2-BBM was incubated at 37°C for 2
hours and then this mixture was tested for hemolytic actity.

* CFE was kept under the cold without RNase core or its fraction for 2 hours.
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Table 6. Influence of BBM* on enhancement effect of RNase core on hemolytic activity of ICH

- - y
Medium in which RNase core and Hem()lyltrléﬁg;‘igtnyt(i?ﬂg/" mb)

CFE were mixed - . . .
0 min 30 min 60 min

BBM 2,220 5,120 7,040

Maltose 2,016 4,016 3,520

KH:PO, 2,128 2,448 1,952

BBM MgSO4 1,840 4,016 5,600
deficient in | g11,PO, and MgSO4 1,600 1,600 1,080
Maltose and MgSO4 1,792 3,200 3,680

Maltose and KH2PO4 1,680 1,920 1,240

Physiological saline 1,648 2,000 1,130

A mixture of 1.0 ml of CFE, 0.2 ml of 10% RNase core and 0.8 ml of medium was incubated at 37°C for
stated time, and then this mixture was tested for hemolytic activity.

"BBM: Bernheimer’s basal medium

Table 7. Effect of RNase core on hemolytic activity of CFE, CFE-S and CFE-P

Composition of a mixture (ml) Hemolytic activity (HU/ml)

10% of a mixture incubated for

CFE  CFES  CFEP*  RNase &y H:0 0 min. 60 min.
core

1.0 0 0 0 0.8 0.2 1,856 <10

1.0 0 0 0.2 0.8 0 3,584 10,752

0 1.0 0 0 0.8 0.2 1,408 <10

0 1.0 0 0.2 0.8 0 1,480 9,728

0 0 0.2 0 0.8 1.0 180 <10

0 0 0.2 0.2 0.8 0.8 <10 160

0 1.0 0.2 0 0.8 0 1,056 <10

0 1.0 0.2 0.2 0.6 0 4,096 18,432

* CFE-P : CFE-P of 10 ml of CFE was suspended in 1 ml of distilled water in this experiment.

Table 8. Effect of trypan blue on hemolytic activity of ICH, RNase core-ICH and streptolysin S

In the presence (+) or the

Materials absence (—) of trypan blue Hemolytic activity
+ 0 HU/ml
ICH -
- 2,800 HU/ml
+ 0 HU/ml

RNase core-ICH* —
- 12,000 HU/ml

+ 0 HU/ml
Streptolysin S A-I
- 13,440 HU/mg/ml

* A mixture of 1 ml of CFE-S, 0.2 ml of 10% RNase core and 0.8 ml of x2-BBM was incubated at 37°C
for 60 minutes and the mixture was used as RNase core-ICH.
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BTHoTb, 37°C60 3T h s D¥EMmIEME CFE &
A% L, (CFE-S+CFE-P) DEET/TBNT
yAUEETH o7z, THIXL, RNase core #1
1 B&W T’ (CFE - P+RNase core+ X 2 BBM)
pans 0 AETIE 10 HU T TH - 7208, I OBEH
TR b 0 SEFIZ BV TH RNase core A7
- THSMEEIEIN L, 12 (CFE - S+CFE - P+
RNase core+ X 2 BBM) TO#/Nix38H T, RNase
core JETRMDHT 4 FFOEMEMTH -72.37°CT 60 2
BMn4vFa~—y¥ 3k, RNase core HiNE
&%t (CFE - P+RNase core) 28T T ~NTEM
ERREIEEL. 20 bEIEORbEL T
it (CFE+RNase core+ X 2 BBM) #TH D Al
B0, - 72D (CFE - S+CFE - P+RNase
core+ X 2 BBM) ¥ @ 18,432 HU/ml1 ¢ (CFE+
RNage core+ X 2 BBM) @ 1.7 ThH-z, Zhbd
DFED 5 RNase core DI L W EEED ICH L &
kol EMYE (LT RNase core - ICH &#79) 28
EULLeEZ 6Nl

6. ICH, RNase core - ICH & & U SLS D Lb#s,

B

(CFE-S 1 F&E+10%RNasecore 0.2 FE+ X 2
BBM 0.8 A&E) 2 37°CTOE0 531 v Far—vyarl
THHL 7> RNase core-ICH (12,500 HU/ml) &
ICH:LTCFE-S (2,800 HU/ml) 8B X (FSLS A -
I (13,440 HU/ml) &7 i38¢EEIC £ % SLS 8%
(7,680 HU/ml) W2\ T O & LEIE B 21T -
fa.

1) MUY TN —OBMFETERCE L TO-E

BB

ICH, RNase core- ICH 8 X U'SLS A-1DET
BREIE 252 BAEL, 17h2id 3 % AMBREEER
BAD LTI P VX TA—%FD 0.1% 12T

Burjz 3 % AMBREMER 2 M2 TIT > 72 LB D B
WirEksom, VYAV T V—DEERE->TICH,
RNase core-ICH 3 XU SLS A -10#EMmikv§h
bELE s v,

2) BREMET 2R

ICH, RNase core-ICH 8XU'SLS A-1 D&
e 3rCrHBEL T304, 6048 LU2RH%KICE
NEFNBR ML TITo RBMBRBRORERR 2
~LTz.

15,000 «

10,000

5,000 4

Hemolytic activity (HU/ml)

30 60 120
Incubation time at 37°C (minutes)
#———— RNase core-ICH
------ - ICH
ome—-— Streptolysin S A-I (mg/ml)
Fig. 2. Experiment on thermostability of ICH,
RNase core-ICH and streptolysin S

Table 9. Effect of RNase core on hemolytic activity of inactivated CFE*

Incubation time Hemalvtic. activity Dilution of a mixture
of a mixture**
(minutes) 1:10 1:20 1:40 1:80 1 :160 1:320 1:640
O ok - - — —_ —_
30 - R i + - -
60 - + + + + + -

* Inactivated CFE, which was previously incubated at 37°C for 60 minutes, did not possess hemolytic act-

ity

** A mixture of 2 ml of inactivated CFE, 0.4 ml of 109 RNase core and 1.6 ml of x2-BBM was incubated

at*37°C for stated time.

™ 4+, * indicate partial hemolysis ; — indicates no hemolysis. (Complete hemolysis is f.)



568

RNase core - ICH 8 X 8 SLS A -1k 37°CTiREF
AR » i B E IS TRET 2238, RNase
core - ICH Tl 30 4T 94%, 60 43T 83%, 2KMT
549% (6,370 HU/ml) O MEEEREFLTHY, SLS
A -1 30 5T 93%, 6053 79%, 2KeRET 74%

(9,920 HU/ml) O¥EIMENE £ ERFL, TWHEEIE
BERLE. 2hERL ICH OEmiEE 37°CTRR
ZIREE L 30 4T 4%® 105 HU/ml 2, 60 43T 0.2%
~0%RAL, 2EHTRESCENEEEREL
2. 37°CT 60 S THEFE LA mEEsSHE& L7z CFE I
DA< RNase core 8 L Ufx 2 BBM 2%, Zh
WEW ATP % 10 mg/ml &Nz T 3SPCTHET S &
30 43¢ 192 HU/ml, 60 43+ 1,024 HU/ml O M
2 H DT ATP 2% %> CFE+RNase core Tl
£ 9IR LA 30438 LU 60 A THCIBME A &
W15 S0 YAMBEA (HU) 2EETH I LIRZTERD
—»7-. ICH, RNase core-ICH BLU'SLS A-1%
18°CT#ET 3 L 60 48T ICH 1 26% D 730 HU/ml
iz, SLS T 77%® 10,310 HU/ml ZiRE L, B
ICH T # ORFEXEHETH - 7243, RNase core -
ICH TREME®R» Z > CTHEBL TV, F7,
45°C30 43T ICH RS2 &I HIMFEYE £ 3k L 7275,
RNase core - ICH T 50%® 5,976 HU/ml O
MmAfEEERRFEL Tw,

3) DEAE ¥ —Xh 5 427 0% MZ X 2 HER
Bx

ICH, RNase core - ICH B & U'B#E#:IC £ 5 SLS
W& 1 ml2FRFEN0.IM Y VEHEER (pH 7.0)
THIEL7 DEAE -Erva—XA 74 (1X2.5 cm)

100 ¢

)

50}

Hemolytic activity (HU/ml) {
kS
oOptical density at 260 mm (-----~-})

0 0.10.2 DTB 0.4 0'.5 4;.6 0.7 0.80.9 1.0
Concentration of NaCl (M}

Fig. 3. DEAE cellulose column chromatography
of ICH

CREE DB, 3.0ml OEFEMEE (0 M~1.0y)
DEALF PV TA-0.1M U VBIREWE 3 mlizknE
PERG I & ¥, BEHIRIC O W OB IS e
BLUOD260nm TORREERE L. BBz 0%
BiRFRECEE T T 7.

i) ICH

VEMFER IR 3 1R LI b b Y Y Ay
0.1M»5 0.6 M £ TORBHIEIH SN, 0.2M
BHEHSR BN T 97 HU/ml (RASEEEOB%R
J34i : 291 HU) & ICH OEIMEMD 16% 45 0.2 M &
I 2 5 ALdz, DB 0.3 M EHEED 54 HU/ml(&
YEIM7{H 160 HU), 0.4 M ¥EHED 44 HU/ml (8%
M4 133 HU), 0.1 M BEHRE® 18 HU/ml (Al
J2ffi 54 HU), 0.5 M BHE D 1 HU/ml GR¥I
4 HU) OIEWCEMEERA SN, 0.6 M IBHETIRE
MizEED s ht 1 HU/mL AT TH -7, Tho g
YEHIE D KBTI S ICH (1,800 HU) @ 35% TH -
7z,

OD 260 nm COWENEERERED &, CFE 0—%i3
X e o7z, KBSRBESNTED, B
8> OD 260 nm TEIX 0.1 M » S BRIEE 27 0.4
MTHEZDDWTEE->T0.5M TE—7 %7RL,
0.6 M DA U IRINdh AR & WS IS MERAR & 12 —BL
ot

ii) RNase core - ICH

YENIEMES A 5 N7z IR 4 1R U2 R
FRU T LABEN0IM®S 0.TM ETTH-R. 2
D35 0.4M, 0.5M B L UF0.6 M IEHTE THEMEYE
ZE <, FAPMOEHEDO HU/ml 8 X ORI N

600
500 |
400 +
300
200 &

1004

Hemolytic activity (HU/ml) (
Optiecal density at 260nm (=~---

T ol 02003 04 0506 0.7 0.8 0.91.0
Concentration of NaCl (M)
Fig. 4. DEAE cellulose column chromatography
of RNase core-ICH
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12 158 HU/ml & 474 HU, 437 HU/ml & 1,372 HU,
g5 HU/ml & 207 HUBXU0.7TM T®D 4 HU/ml &
|SHU T, 0.5 M OB MIEEH 8 b b > 7z,
g OBEHROREMAME2,03HU T
RNase core - ICH @ 4,940 HU ® 42% T&H o7z, 0.3
M, 0.8M, 0.9 M B & U 1.0 M BHERTBELEE
g@E<Any 1 HU/mlIBITFCTH -7, BHED OD
260 nm WRIV{ER, 0. 1M BHRT1.7 TH Y, BHE
EXEL BB ONTASE <R 0.5 MIBIHETR
11.36 L EAEETRL, LI#% OD 260 nm BB X/ &
(70, 1.0 M EHE T 0.32 Th - 72, RNase core
SICH Tix ICH & 82740, BIVEMEMAR £ OD 260 nm
AR IS & < FEBEL Twoe.

RNase core # F0&EH L, DEAE O —X % 5
LR NS 7 4 =BV EAET MY VLA 0.6M
TEH L7z 0.6 MRNase core £ CFE-S & THR#L
#20.6 M RNase core - ICH (1,344 HU/ml) 04 5
L7av 777 4 —EES R LML, BEE
10.5M, 0.6 M, 0.7TM BL U 0.8 MBHEIZH D,
BEI 0.6 M EHIED 120 HU/ml (B S EOHREm
fi: 240 HU), DWW T 0.7M #EH#® 60 HU/ml (&
vl ¢ 120 HU), 0.5 M S HIE® 10 HU/ml (188
i 20 HU) DIET, 245 4 IBFHIRORE
12 0.6 M RNase core - ICH ORI ED 31% TH

150

4 30

100 | 4 20

50 |

Hemolytic activity (HU./ml1l) ¢
Optical density at 260mnm (------)

~

0 0.1 0.20.3 0.4 0.50.6 0.7 0.80.9 1.0
Concentration of NaCl (M)

Fig. 5. DEAE cellulose column chromatography
of 0.6 M RNase core-ICH

=7z, OD 260 nm BIXEIX 0.5M, 0.6 M, 0.7 M B &
V0.8 MBHEICHES Aoh, B2 0.6 M B L1807
MBHETEL 2N TN U BLU29 Th D BIMESE
HRE L <—BL Twr,

iii) SLS

FEERI X DIEBLL 72 SLS ¥ (7,680 HU/ml) %35
WLADbAT L0~ IS5 7 4 —5TFo iz Bl
B6IRLAML THa, Tbb, BIEEZ0.1M
5 0.3IMBEBRICEZEL A5 T, 0.4MBEHKED»
5551, 0.4 M EBH¥ET 95 HU/ml (B875m 715 © 285
HU), 0.5M, 0.6M, 0.7M, 0.8M, 0.9M B X ¥
1.0M B HBEOBIMENES L BBz zhen
1,350 HU/ml & 4,047 HU, 430 HU/ml ¥ 1,292 HU
,74 HU/ml & 223 HU, 34 HU/ml & 104 HU, 10 HU/
ml L 30HU X6 HU/ml £ 1ITHU THY, oh
5 DEBHIKIC & 5 BEMAHE 5,997 HU T, SLS
RO 18%TH oz,

OD 260 nm TIVfEIR 0.1 M ¥EHET0.116 TH Y,
BROBENEL 232 >N CRIEL BINL,0.5M
BEHBRTRED 0.7 2RL, DSEHEBENEL 25
O TRIVERBKA L T0.6M T0.498, 0.8M T
0.128, 1.0M T0.07 TH -7z,

4) ICH, RNase core - ICH ¥ & ¢ SLS O EMME

Bz RiFTBERROLRE SRR

(CFE &7:13 SLS A - T#¥ 1 ml+0. 1% BB EK

0.2 ml+Z5K 0.8 ml) BL U (RNase core - ICH 1.8

1,000%

)

500 4o.s

Hemolytiec activity (HU/ml) (
~
o
IS
Optical density at 260nm (----=--)

100 4 ~ Sl 40.1
e Sy

0 0.1 0.2 0.30.4 0.5 0.6 0.70.8 0.9 1.0
Concentration of NaCl (M)

.
*Streptolysin § was prepared by resting cell
system.

Fig. 6. DEAE cellulose column chromatography
of streptolysin S *
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mi+0.1% B 0.2 ml) DHHEEW R 18CT 60
AEBELZOL, The DWW THEnREBET > 1.
nE, BEBBEO DD 0.1M ) v BEEE (pH
7.000.2ml £70%, EREOLBET-7zbDENEE
L. AIMRBRORERE 10 RLEMS TS, %
8, (RNase core - ICH+ BRI OEMEAIR CFE
-8 1 ml ¥ D 50%EmMELIcBEEL TRRLL.

BERVATOR TN 72\ ICH OIS i 18°C60 5
1,741 HU/ml 5% 1/4 D 454 HU/ml ic#®85L,
MY Sy, RYF—¥, eSS —EBkTa
-7 I—EEMAIH DT 60 STHEMEEDORE
¥ HTehs, £ OBMEEDORIIE NBOBEMEED
BEELIEEELTHD, BRCIIFRELEALN
Bmhotz, ZhigLFEY I EMIIEHOT
13 60 A CYAIIYEM: X 108 HU/ml EREOK /4 b
D, 2 YAy VIREBBENE NI, LY,
FH—-EB LU TuF—Lik>TICH DOEEIMIE R
ORI, B 7o —¥ TIRBMEER TR
EL, FA—ETR /10012, /84 TR 1/9 ik
ERUNAN

RNase core - ICH T3, SRR 60 £ CHEMEYE
ORBFBLLAoNTA ¥ F aX— FRETERL 5,632
HU/ml Thotz, P Y7y, RYF—EBIUTV
B=¥—¥1Tk>7T RNase core - ICH OYEMIENRIE
sEICEEL T ERER 1/1.5,1/1.15 B & U 1/1.27 &
ErTHolBEIL, FELMY Py oTik 1/
2V IRER LT, 1S Y, FH—X, TuF—¥BX
Ca-757—¥ &> TIEHRD 1/19, 1/140, 1/22
BIU/1 EHECEBBEL IS OBEICE 2HENKR

Enholz.

SLS A-1# (13,440 HU/ml) i 18°C60 iz
< HEMEER 14,427 HU/ml L BEE & ShE,
VR ic ko ThELSEEINE DTN, by
po=F—¥izkh 1/1.2m 12,000 HU/ml &L
TN T -V BEPa-7T3IF57—EE>T12L Y
6IZIBL, 2S84 v, FENV TV Y, FH—¥BL
U7 adr—¥Ei &k > TEEFIEE S N, KO 1/2,
1/15, 1/40 8 X UV 1/294 WiBFB L 7z,

% =

HEEOEENEME Y Marmorek 12 & DHHT
1895 I HE s, DT, WeldiZ & D Welds
Toxin?BFEFR S, & 512 Todd®iz & D EMEME
X B EIC AR E 2 Streptolysin O E BT IRHEL
Streptolysin S (SLS) O &I H 5 Z L WL 1
ANz, SLS Iz DWW T, 1940 & OkamotoV 2SEERY
RIGEE P EEREIEHICINZ %2 T & TSLS L (HE
T2 e, LbD TEETR RNA effect; ¥FR
L, iz 2w T A 5%, Bernheimer 6419,
Koyama 5'?% & Uf Hosoya 56 13% < OIFE 21T
7 SLS EACBE L RIFTELZ OFE-BFiRY,
7 & (N2 SLS 8 X U RNA 04 - 8 - bRy
FIZoWTHL OMREFFKL 72, &7, Herbert 51
BERCIES > 7 AE2NZ % L ENEnESE
S423 7 r®REL, NI Ginsburg 55 FERI
Tween 40,60 3 X U* 80 % ¥ @ detergents BFET 3
FEMEENEET B I L 2HE L, INh% Strepto-
lysin D & &fTiT 7,

Table 10. Effect of various enzymes on hemolytic activity of ICH, RNase core-ICH and streptolysin S

Hemolytic activity (HU/ml)
Enzymes -
ICH RNase core-ICH Streptolysin S A-I
Trypsin 384 3,712 14,000
Papain 52 296 478
Varidase 419 4,856 7,400
Chymotrypsin 108 2,560 962
Nagase 5 40 360
Pronase 0 256 49
Hyaluronidase 576 4,429 12,022
a-Amylase 515 496 2,405
None* 454 5,632 14,427
None** 1,741 5,440 13,340

Each hemolysin was ‘gncubated with various enzymes (each 0.1 mg/ml) for 60 minutes at 18°C.
*Each hemolysin was incubated without enzyme for 60 minutes at 18°C.
*Bach hemolysin was incubated without enzyme for 60 minutes at 0°C.
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gé{z‘;?ﬁi’éﬂﬂ%ﬁbcﬂm'ﬂi Schwab!"%s 1956 L& &
PEER THEL f: W BMENESEET S Z
y#RHL, ZN% intracellular hemolysin (ICH)
v &1, 7 DI Ginsburg &' HEE & AR E
peEmEE s LENABIE I L EREL INE cell
bound hemolysin (CBH) r#&ff7z, ZD &3 icH
EROBEMENERERCIRINDICES L,
noREMEREHOBRRIC O TEE{THETH-
o owT, EEFHLE (CFE) N7 28, ¥
w8y 8 5 TNC detergent 72 £ DREEN DV THIZEMT
i, Maruyama &'¥, Koshimura 5'%, Taketo 5
81U Calandari®? &3 ZNZNDHTEC &> TEHE%E
B L T 27 CFE iZ RNA ER %Mz CHEE
ATHENEDEOEEERET /2. ThsOERD
5 CFE th) ICH o moiety #5 RNA, lliF S > /37 5
% detergents 7% £ O carrier WRBITHAT 5 2 Lic
rn FRZROBEMMEYE RNA - ICH % Strepto-
lysin D 28R & N, SR STER S MM E O %
KHZDcarrier CE>CEEZDDTHY, &
carrier &4 L7z moiety i3 fthod carrier IC#¥1TT 3%
ZrpELspIcE N, SEOEMEROBERICDWT
ET e Mz &N & 4tiz, RNA-ICH & SLS i35k
BIEML w3 2 bEHSNL, ARXICBLT
YATAITV NS T T 4~ EOER S b RO
HEBZ AR TWS, UL, RNA-ICH k2w Tid
#NTDCFE £ RNA OEBTH D, ICH L EEt
RNA B\ 14 SLS £ DBEMRIZ DWW TiF L A LN S
ATVEDo, TRIZDWTRRNY T, M
1z RNase core #i1% 5 &8H#hicid3Z Lwvs SLS O
WENB Z 22, R ICH 24 L, ICH & 55
RNase core DEE & 3 AOMHBMAKRIH 2% 2
To. Zhid ICH ASEfEsh 2 BEH = 4Tt & RNase
core LFEFLTSLS 2B TE2I L2 RBT DL
Eroil, TRICH UBEIRIC L 5 SLS A KB T
ICH K& thna s s - 106, BsR ICH itk L
TEE SN SLS MFEF AR WD LI ns, &
12, RNase core - ICH i3 ICH &L CTIRIEN LT
SVRETH Y, & MWENE L5835, ICH & RNase
core Z{FH & € T RNase core - ICH %35 2 1%,
SR CFE 0L I#Y (ML Y) 2Nz 3L
RNase core - ICH O MG & &I 72, 20
SRR A S e DEREL DI L ERRY
ALOTHY, EEfC L D EESNS SLS NERT
B & L1 RNase core - ICH O¥sMEY & h 38T
BEIELHBATE S, $72, ICH A48 2L T
BHMEES NS L &, —HrHIREECHB Z L b
Eion, i Ginsburg ®» 7 cell bound hemo-

lysin £z 543, Calandar 523 BB E 5% A
W ICH & menbrane KRETZ ELTBY,Zhs
KOWTRECRNVSLETH 3,

CFE iz RNase core 22 W TREMNET 3 &
ICH 0 %Y T CFE DI IZHET 295, Z0D CFE
12 RNase core #/l1z 3 L BEMEENBUOED SN,
ZHIZATP 22 3 LBEMNOBEENRSEEES
£1%, CFE 1213 ICH DE 2 ic Zh e 83 2 B ElER
MERDHY, ARELIIRYEOTRICZ A NF
—EPEETEHDTHY, £, ZOEHFEE
AIEEIRECN LU TCICH S W EETHIEELL
hiz. U#» L, RNase core &R 2 AIBURET 2
D, B RFIRYE L L CENE2FEET 201
EL{FHETHY, SHEEBRLLETH 3,

UEDR#ED S HAIC & 2 HBSRIEENTOE
B¢%— ICH —#ifiugE %/ L C RNase core L DiEE—
SLS £ EE & 11, RNase core 2 & - T Z DK
HELWREEND LEZ 5N, fE> THIZ RNase
core & ICH #&EW TR &+ 72 RNase core - ICH &
EEBIC L DEESNLSLS L TR—Eizv T L7 0
< N2 7 4 —, trypan blue DEE, BIKERL LD
W FELIL 2R A5 2 o 228, —ERCILBME
BRI L A2HEEROWE S5 0LHNAS N DI YR
LEZohi:, Thbb, FERCLIZERTNNY S
—¥,FEMNY TS, MY Py R L T RNase core
-ICH iZ SLS &£ 9 % ICH &l a )L, 931 >,
E7la=g—EB LU e -7 3 5—LIH LT RNase
core - ICH i% SLS & Rl/: iR R LT3, 2Dk
i& RNase core - ICH i SLS » ICH O ficfiziE ¥
BZLEERTZHLDTHD SLS i3 ICH & RNase
core M7 3 moiety DBAT HEEICL 2 DT W
EEBZoNT, IROEDVTE SRSV ETSH
5.

&

WEESHRICB 135 ) RIKE B & UF SLS & BiftkpyiEm
PE (ICH) ORBRE ST 5 72, HEE O S
fafiti# (CFE) 2BV TEREITWIROM S RE
FaAR

1)SLS EAEER Sutkd CFE WX ICH 10k 23
WIBMEMEH A SN, ICH & SLS B4 & i EEE %
% L,RNase core 124 D SLS ¥ & #ICEE L7 Su
B ICH BMEHIEET L T,

2) CFE % RNase core TiLE L /- RNase core -
ICH i3 B &M ICH b L TieEE & 72 b, vAMES:
LI L TWwie, 2 OBMIEEER I CFE OF Lk
VMOBREZ L > TERED T,

12
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3) ICH, RNase core - ICH # & Uf SLS ¥(i{E
Bl b VST -tk S THE & h,

4) DEAE VO —AA T L7 TR ML BEBRT
1+ RNase core - ICH & SLS i3l lBE#T L, kil
$EM L OD 260 nm TIE FARREL T Wiz,

5) RNase core - ICH iZ b U 7y >, VY §—x,
FE MY FYick>TICH rECEEES T, a-T
1 5—¥, b7ru=y—¥, 184 Iz k- T SLS
r AR BE RS 3z, 2 h o DS > RNase core
-ICH 2 ICH ¥ SLS £ iz 5 % LorEZoN
7z,

5)fn#ic & D % ¥& L7 CFE % RNase core & ATP
THIET 3 L EMEESBURD sz, _

Sk DR 5 SLS EAESEE RN TAR S N, T
s ICH »H#ifaBE D 7T RNase core LS
L, SLS & LCE#sicELE S, 7z RNase core
BohoDBRBEREETILOEEL shtz.

fr s S, KIRTRE L A L MR T ED D X
L BREERS i & D FEERHEERLET.
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Abstract

Intracellular hemolysin (ICH) found in cell free extract (CFE) of streptolysin S-forming
streptococci homogenized by Braun’s cell homogenizer decreased by addition of ribonuclease-
resistant fraction (RNase core) of RNA to a culture medium, in inverse proportion to the in-
crease of extracellular production of streptolysin S (SLS). Hemolytic actiavity of ICH was
enhanced about 5 times by incubating CFE at 37°C with RNase core in the Bernheimer’s basal
medium; this treatment might make a complex of RNase core-ICH due to a transfer of the
moiety of ICH to RNase core, as had already been reported. The hemolytic activity was further
enhanced by addition of precipitates (cell walls etc.) of streptococcal homogenates. The be-
havior in columm chromatography and the thermo-stability of RNase core-ICH resembled
those of SLS, but differed from those of ICH, Furthermore, the hemolytic activity of RNase
core-ICH was decreased as much as SLS by treatment with hyaluronidase or «-amylase, both of
which did not affect ICH at all. On the other hand, the hemolytic activity of both RNase core-
ICH complex and ICH alone was similarly affected by varidase, chymotrypsin and trypsin,
unlike from SLS. When CFE, preinactivated at 37°C, was incubated with RNase core and ATP at
37°C, the hemolytic activity was observed again, suggesting that hemolysin was newly synthe-
sized. The present results confirmed that SLS appeared to be produced extracellularly by
making a complex of ICH, synthesized and pooled in the coccal body, with RNase core under
participation of cell walls etc., resulting in a marked enhancement of both hemolytic activity and
thermo-stability. RNase core was assumed to stimulate the synthesis of hemolysin,




