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Sereptolysin-S @ A ) v AIEBEHETRIZ B0 5
M BRIz 0w T O H RAE

ERABPRFPEBEEE(IE AR BER)

o

T

(SEHEFIS4E4 A26H)

X &Iz Bernheimer © % KCl &>k KHaPOy DK
yRiC Streptolysin-S 25 50°C, 30/ DMLE I T
ZEAEE BE L, KTtk Streptolysin-S O#JE
BfbE BT 2 R sd 2 & HE LD, ZOWE
i, BEMEEQ ERE >3 KXoTHRINL
Agt @ Streptolysin-S i3 3 HRUTZAMAILE
BIZBd 2R &% 1z, Streptolysin-S OIERISHE
D E, YR TER~OF) Rk BEEe L CE
RERINEDDTHARMWS T, K/ Bernheirner
OWTIH T ZEBIEDSH S INBILE I TR L
DRBIRTH B. £ CcHIL Bernheimer DHIENE
ZHETUIRER, RRK & 3EHERFA RN T
K+iZ X % Streptolysin-S QTSRO B EiE
T AN B ARG THELED B BZELILD
T, CCRHD T ORIEEI Lo 523
L, HOHMROEARENEFTZLE>LRTHSB. M
THOBEARET S,

I. I-N-F-Streptolysin-S &Iz () 35288

AEDFEERCHER L 72 ¥ 8 Streptolysin-S (T
St-S & HEEENT) B A b BEE (S o1
%EERERGERIN 774 2 v S0MRIEE I L D TERI® o
HICEE L CHEE L 72 I-N-F-Fractions (5N
#5, 1: 6,400,000 sprric 1: 12,800,000 o —f=5)
THB.

Mt I-N-F-Streptolysin-S Fraction €%

a) T St-S OIMCIEEL S S-S, RN
B (HoMiR Y <7F - FROLRBREHLYEOME)
DBESD LT 3E, RO

b) St-8 OfLEEHAE ORIEXNRMRT, ik

EAEEERL S, BAR D, MEAKRS O 2E8H 0,
Lrb DM bEELEN D doRbsC s,
RNEBELEARBINTNEOTH S, SHAFKDOR
foic BB LT, < it I-N-F-St-8 Fraction ZHO
SESERENLE LT, P E S CIWBAET ZERNK
Bt (St-S %3 Polynucleotide #:T#H 5 &3 ARHIAT
#47F) 1% Sodium iibonucleate MIRFEILH B & >
HFBEEIFICEL LU CB S BEXHH S,

1) St-S oFEEERED LR(T B 37°C FTTo
JEBM IR DB

#3 K+ OFHFR BLTRLT St-5 oFIEHLic
T AERANB LE S TH A I DNTH
ELI.

E - S

a) ¥l St-S :

I-N-F-St-S Fraction (IEMIRFRME (MHC.) =
1: 6 Mill.)

b) EIHEIE :

0.85% NaCl X¥#%¥, 1.5% KNOs KKK, 2.2%
KHoPOs 7kK¥EH (KHPOs ¢ pH 7.0 & L7125 D),
FOHBGEE— Y » 4 v ik (M/15 KH:POs—M/15
NaHPO, 2% (pH 7-2) © 1 5B 1c I L NaCl
0.85%, CaCls 0.029%, KCl 0.02%, NaHCOs 0.01
WRARRD Y v R AFEEMZIcbD) O 4 DD
(B %Y BEETEL

c) St-S FEK :

BIEIRDOSEIEIAN A DD T [-N-F-St-S o4& (1:
1,000) #%k 10ml 554 HET, Bl S-S % 1=
1,000 JEEICEBKICHER L0 10ml 3 HET.

*1 ML Streptolysin-S OZIEGIC AL T 2HENRD 2 L FED OBET IUTH 208, MBOEE
% Streptolysin-S DGR COELLEELILE0T, 2RIOMEILC BT 2WEAEILORTH B,
*2 JEREEOSIRIBEE, ZONKERE TR X0 OFEE W, INEEAR 1D OABNEROBREEEZLEL

bDTHB.

Studies on the Phenomenon of Thermal-Stability of Streptolysin-S in Solution of Potassium
Salts. Yukio Nishibe Department of Pharmacology (Director: Prof. H. Okamoto), School

of Medicine, Kanazawa University.
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d) ERHR -

k520 St-S Rk AmC 37°C OFIigRthic
i, RaroBRBI (B, 305, 1K, 2
i, 4K, 8K, 24F%ftR) 0.5ml 5845 ERL T
EIABRICH T

e) WEImJIEER

RO 0.85% BEKAED DT 1 %HER;RM
Bk (4 BIEEKTHRIE) Bk enmAEs.

SEU fe BB DT, Ho 0.85% &iEk
I EBETHRRK (FEONE lml) AHEL, <
nic 1 BRMREWE 1ml F8EmMz, LE>TH
5 87°C DIFIRERIIC 2 Wilind 7ctk, Fic22mRlk
ZHICHES LO T 5, B0 « Bz
Feim AT,

R A TRMCETZ USLRY, BicEinimRic
e &b 21 1 %BRFERMFZHEOFEZ L L XD
B OETHR S 0.85% AEKEUDTT B &
D BAICHNT 0.85% NaCl 2 2 O AT 23HR
XD EETRT .

E OB OB E

FIRZOHEAERLISDTHB.

b ARCRET .

a) St-8 @ 0.85% AH/KIEEE 3T°CICEES L
WOIHEERF I CRIERAERE U cEg ik 1 640 5
EBEMARE DT B0, 304TRICE 3 & B
BOTHEE (MHC.=1: 32077) OETFabYD, U
RIS ORE L HICEMITOIETEIELEL KD
T, 1My (MHEC.=1: 16077), 2%
ik Yoot (MH.Co=1: 40~807), 4RIDECR
1: 205 CFaA E RIS DT ITL, ChitHL

b) St-S @ 1.5% KNOs KiEkik#% 37°C B«
L7 ERA T Tri30a& cria < iEfm) (MHEC.=
1: 6407) WEFBos7s &, 11504 (MHC.=1: 320
~64077) IEDT Wi B ETFokssHbh,
AiEe 0.85% NaCl k1) 2 EBRcEi 1: 20 F25%4
AL EIs D 4RI Td, ¥ MHC.=1: 160
FOBM=HREHLTH0, uw‘:&vlﬁ-ﬁaﬁ@&i@&
IR M I DIE T 25T L3 % 248 cd MH.
C.=1: 0FDOIMmbMRIcL TS,

c) St-8 @ 2.2% KH.PO,; /KIAMEIZ DT K
FIM Tk, WRREOREITHE S il & T OB AT
b) @© KNOs KIFKK BT 520 & RikiE—Dk
LT 3335, a) @ NaCl KEKhics T 3 L ks
DERDB, Lrbd

d) St-S OEEIKIEHEIC D> TORGEE BEKE
BB BENEFAKTHS.

L3 BAKR KNO; Yitric KHPOy OKIER P CI
St-S @ 37°C Ttk 3 FEEMLo#£TFTH, NaCl X
TR ETS 2 3K 810 B X 0 B ICEE T
HLBWWFEHTETHD. LU THEERE - v
TNRIT DOV TOFERFIV-THL St-S @ 87°C Fiek
3 SEE{LRRE KHPOs IWIEHL Tl B8, £
Uy KOMKA KHPOs, NagHPO,, NaCl, CaCle,

KCl, NaHCO3 L DD TUNBEDTHBHh5, By
IR O FRBMNIET 2 HERNCE LT
308, RO ES TS & b KHPOs KOF
KCIOET L EOBHFIFTELERLATHAS S,

HiBlie St-S 1: 100,000 ¥4 FikdE LT oz %
Th, HOBET S-S 1: 1,000 AE®E Lics
A ERERIETH DR,

2) %Eb Natrium—, Kalium-itgr(c
Magnesium-33HI= 5517 B8R

1) OFEBRCE S KNO;, KHPOy KU NaCl o
SEIFICDNRTDH, ZNdHD St=S © 37°C T3
M RIZTHEREEINDTH 508, KHIESt-S
ORI 3¥F 2 PEIHRERE L T Kalium
LBEDSDTHAH I, AERLZ OMOMEEM
BT DTH 5.

£ B F ¥
a) FE#l St-S

I-N-F-5t-S Fraction (M.H.C.=3,200,000) {5

7.

b) BtEIER -
i) # LY vanif:
NayS203.
i) #Y v KCl, KBr, KNO,, KNO;, K:SOy,
KJ, KSCN, KH;PO..

iili) =/ %7 ulg ¢ MgCly, MgSOs.

S ZIEFIC DL TR E OERKIBR A TH5 T,
c) St-S Eig :

HAEEOSRAIEL AU DT I-N-F-St-S © 1:

100,000 %% 10ml FHi4-

d) ERMR -

miEm 1) EBRoRETBEre, HHO St-S

e B THEGIE OF AT 37°C T-C 4 KiH

BLISOE DL TORMITRBRCHBILELN 3

BIEL, AERIES CORETTEELED 2

C&E U, Bibgk S-S B 10ml 5 5ml

EHBRL, CNEFEBIOOKRICEET LD S &3t

i, %O ® 5ml & 37°C OBHHIRT. LT

4 R € OBE DU CRIRHIC IR R %= 1T

NaCl, NaBr, NaNOs, Na,S0;,
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ROEF b Y v LESHE, HY) v LESERU<
VU A 2RORLICOVT, St-S OEIEMILIC
N9 2 BEREFRE 81°C, ABMHOKHGTCHEELT
BB eREER LzdDTh 3.

s o b Y sl BD 3 ERBRICHDOULERA
v DFH Cl- 23 & Br-, NOs-, SOs~~ i ik
$203~~ 725 L &AM, fAnd 87°C, 4Bfo#E T
St-S @ 1:200,000 BB AMEREZ LD
THO, FEEOEBERIF MgCle JWTric MgSO0s %21
DTOFEBRTHELN T AL, Kalium ¥HIHIC
B HEER TR RO BORS Lk >T, KC,
KBr, KNOy, KNO3, K250 KJ, KSCN, KHsPO; ®
N OKIEEHRTd St-S EIMNIC B 3 BT /&
{, 37°C F 4S5 oi MHC.=1: 80~1607
OB ZFRBFE L THhEC A2 RS,

EARERTRPLLED
1) St-S izt 3 B E bR Kalium HIICEEE

D&DTHDT, Na-t, Mg-¥* Ehtch 2

=, ftoT
2) Kalium ¥ 0 #ETC St-S 2s83kBbicd U 5

LEZ2FCR KTt O FREBRERIS D, BAA4

YOHGERRECchH s
DEPAB b IN TR LA LS, ZLTTDHE
IR, HOIMmEDN St-5 OMIEB K LphmshE »
EETHIELREDNT, MFRICELET 2 K+ O%E
OB LBINC B LH5bDTH 3.

Hic, BTOERCIL St-S ERATHE L - iEkEns
NaCl 7% & KNO3 73 & 0l AR, A-C 0.85
% NaCl % # 2 v A & UTORENIRBITbi D
THBH, TOFSBEMIIRBRO A Uy o & UTEE
Kalium 3EWAM 2 LT A2 OBIMERER, ZEaeE
KEAVYLEURBAETHRELLT, BRASERT S
WIS CHERRMIBROML Th 5. £LTEHThD
—HEOERZAN &

(A) St-S ERO HikEIEEKIC B 3 87°C,
AIEEOME —~

(B) Nat Xk K+ §BFDEE A Jv 4rh 87°C,
2 [f8 incubation DLHCOMEMEAR —~

(C) IRIMBLRE DT
BHEEREERTITON TR ATICHEET 515513,
Z OO Kaliom HIHicE f 2 St-S O ML
BES (A) BETE Dz Kt 0 St-S fEDR

¥

WThol@BLEXS.
3) St-8 omEIRKICHIT D K+ 0REREE

PEEKtZ X3 St-S OWHARARK DL TCOERT
AH SERIEEOERE A UD T St-S ORKHH
HWINKDTHBH, OFERX KCl 2FAT, 20
St-S FRICH 1 5 BEMKRL S OBESTHOI .

BHENVEEORBERLILDDTHBA, i
St-S FEikick i 5 KCl OEEH 0.1%, 0.6%, 1.1
% (%5R), 5 BOANDEHAH DT 87°C,
4RO MBS T 2 WEAREE F—TdD2T 20
IiCERT B EC AN EmHIHEL, KCl 24F /0
St-S Fig (Blh St-S KIEW) KdHDo Tk 87°C, 4
K ONE CHEEBEMIUE TR EDTHSE &1 5
PR, #< & :St-S OMavbici: Kt OFEEDIN%
BETHE. RUIEV KT OEEARES LdEL
Th, ZHEHic L TRV ROBARZ R LB
VEEHRLTHRBEHDENZ LS.,

4) K+ 2T St-8 oMSRER0RENREE

Bernheimer (% Kt ic k3 St-S OM#EER <, &
SRS E 50°C Ly, COBE-T 807, 60 &
1200 CAET 2 C LT & BEINTIOEE LRI AR,
B3l FEERALCraas, KHicks St-S
DOMBRFUXEENC AL 3 BEEC AT LE
B CHAHH. OB L TEEREmME 2.

E B 5 B

I-N-F-5t-S Fraction p 5

a) 1.19% KCI %1>T 1: 50,000 St-S ¥¥g 20ml
pides

b) EEAK%LIDT 1: 50,000 St-S %iE 20ml
D OEFEHEL, R4EFWEKE LT 0°C KEET.
KT ZEH S 2ml 5EEAB LI b DI DTk
2 20°C, 807 ; 37°C, 807 ; 60°C, 30/ Kz¥ 100°C,
307 DB AR LIcZHEAET. » < Tl
T—FICIEMITABREZTTS .

E OB O &

MHERVEZOBEEAER LI SDTH B, Thic
LDOTKY O St-8 I3dd 2 M EbEirkE 4 60°C, 30
FEEREL L, 100°C ofn#vesd LTk SEsR LS
~L BRSO THEEAH S,

II. Nat#sae[Tipdk L7 St-S ERc&IT 5558
I-N-F-St-S Fraction 1cl%, St-S DISMCHZED

* Bernheimer ¥ I Potassium jon [ZH L Cixik59c% 345 Ammonium, Magnesium, & {F Barium ions

o St-S BIEEILBIEDHd 2 &R T B 28,
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RNA-Na 23BAEL T35 &k B0l th 5.
PEDT I-N-F-St-S ERAFA L <N iiEOH
EBRTE, 20ANCHDTh, HEOMEBTHE L
2 HEC: RNA-Na (St-S OB B TH
BEINEERFRCHIOCHHRER) CHRET 3Nat
WERAET 2 HDIDT St-S O K+ EETrH 3
REERBEINIC LWL 353 08H R TH3. T
DECHEH THRIFTrE Nat 25852z Ul St S
i (Nat-free St-S f#4) €2 T£D Kt 0HDE
ETr B 2MHEEMAISEE I,

£ B 5 B
1) Na+-free St-S EROFHHL -

I-N-F-$t-8 Fraction (M.H.C.=1: 640~1,2007)

300mg AZEIE/K 80ml K IEME, k& Tic 8% HCl

0/AMZ., AL B akBEEr ALl

T, RO TIRBIH U 1 e 30ml FED K& T vz ~

NEPDTT BBEMIRESE S ML 1R, = — T

LT A —EfTD CEZERIRIC Y.

B 280mg. ABMEHETERE, KCRE, Tad

) EYE, Cl-Riskat:, MHC.=1: 6405

Table Via
Preparation of Na-{ree streptolysin-S sample

300mg of a purified streptolysin-S sample
(I-N~F-Fraction; M. H. C.=1 : 6~12 Mill.)
was dissolved in 30ml of cold distilled water
passed through
Filter paper
+10 drops of 8% HCI

¥
Centrifuged (at 0°C)

| |

Supernatant Precipitate
(discarded) washed with 30ml of
cold alcohol three times,
and then, after treating
with ether, dried in
vacuo

‘White amorphous powder

(M. H. C. =1 : 6 Mill;

gax?e negative test for Cl-)

2) St-S FHRDFHH :
Nat-free St-S i, Smg ZFERL, i 0.01
% KoCOs 5% MAF HHR Kalium %R
5ml ICIERE L, OB S EICF— Kaliam
EO%EEWR 4 DT Nat-free St-S @ 1: 100,000

WA,

Kalium ¥ & L C ¥t KNOs, K2S04 KCl, KSCN,

KBr R KJ o 6 fEALRd.

M E#S FH e & D C Nat-free St-S [EhL%

0.01% NaxCOs (53%) & 0.86% NaCl % A>T

R U7z 1:100,000 743855,

3) TWHERBROMR

IHD 2) i,

FVIb Ok E IHD 2)icBi 5 I-N-F-5t-5 &
B EA U EBRRE s AN HRAT 2 L, mBRE
DTHEFIRIC B T AE—2IC LT 585 3548
ERINLS. LTty Kalium 5%
T St-S HSER 2 R OMAE A R HRLBES
HIC St-8 & K+ ps3tfE L QB &R TRED,
D HF A4y E2LRUBELEBOHEDTH S EHUE
LZEELEDIRTH B,

Bernheimer 122 O #HEFIC BT Kt k3 St-S
OREFHRIL St-8 ZIWOK I B4, ROBAER
DR ERCE LA LS KA D LBRRTHN3
25, T O RBEHOSTE O ERREICHEL T bR
CRETEHINTIORTH S,

%o 1d K-HRoFARERE 2Tto RiENiEd0
A &0 S EIRIT 308, TRICEEHD
1) St-S ZZEEA R EEKCIERT 3RO KCLE

WICHRT 2 BEMRELERITH A I H,

2) St-S O HEEBIER CIL 2 OBLBIC 4 B 1A
fRETEC NagCOs L0 b KoCOs 2BANKFHAHE
HThArIHE

BEBBIONLD.

LT, 4 St-S OAEps Polyribonucleotide ¢
HrLnd REES® wii>T, FHERO ZEiEE
BAEBRT L, H) U LEERT S-S SEIEEML
eyt Uk 2 R O et A R T HRRORBIC
1) St-S B O BB B 2 EIBEK (Na—5u»

i K—-1) RERfRTHEA I, AL
2) St-S Kt EF * VY ACEET AL D St-S

—K+ Bl BlTrd, K+ 3 S-S SFeksd 3 &

BEIGRERED (Base, Ribose) i L8 ({b32izg

RS, Uk Chelate $5& LRI X 30) LT

EEREZLCASERITIREL LS LD ZHIE

BLTWLAEAS
CEMHERINBZDOTH DT, THRIRFOBRERIGE
BCBOTEEY 7 £ v (Mgtt, Catt, Mot
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Cot+, Znt+, K+45) N EER 2 BREEFTHHL
EZEHEDOETY, B ET 20Th 5 Db,

III. Ag-Streptolysin-S-Complex oifitgnls
[LRIFT K+ oBEICOWTokEt

Agt O St-S T 5 MEshFEE 100°C, HERI
DB HTHZEZEEE T IEXBIIER », L
A3, AR Lo CEERETONILTHB.
ZLUCHE IRV IO S-S g 5 ERERICE S
Td, Kk Ag-St-S-Complex &2 Tk %
DA K+ OB T T 2 BEAR 5 hOM
EBREL R TH 3.

Bl 5# VG I-N-F-5t-S Fraction (M.H.C.=1:12,-
800,000) 5 FERIZEHEH Y OAE L2 THEL:
Ag-St-S-Complex (M.H.C.=1: 12,800,000) &5 %
BRALT, OB UBKEMZBRETH 3.
SARICE T B
a) St-S ik 1.19% KCI h 100°C, 307 OHLE CHMm

HEHEEL TS,

b) Ag-St-S-Complex 1.3 Tk 100°C, 207
DILE THRAEBEMAC BBBERINT LI
.

c) Ag-St-S-Complex 1% 1.19% KCI th 100°C, 30/
OIE CHOBMINCEEEIS 55 (4I2E) B
DT3B

EVOFRICERT S5, HLE&d KHix Ag-

8t-8-Complex DR#MEICH UEID CHEBINCRE T

BB LW ULEBEBTHSS. Wims DFRREICDUS

TmEvc koT, KClickid s Cl- & Ag-St-S-

Complex &) 5 Ag & ORIICIHMTIGAH B 5 FREE

FEDT St-S AL CRAEIC L 2 LT ~ETH

5D

ERIEIE NI SR

1. I-N-F-Streptolysin-S BRICK ) 2 EET

a) KNOz ¥, KHPOs Bk U HEEE— Y >
MERTIR S-S @ 87°C Frekid 2 ik 0T
v, NaCl B CCERKPICED 2 LD bi&dh
CiRiBCcH AE.

b) KCI, KBr, KNOy, KNOs, K:S0s ,KJ, KSCN K»
KHoPOs %> Kalium A4 & S-S kKL
M@t 3E R4 U, NaCl, NaBr, NaNQs,
N2,804 O Na,$,0s 20 Natrium #36, o
MgCl: BT MgSOs 14 fhi: ¢ 5 2.

¢) Kalium 30 St-S x4 3 TEbeaiE 460°C,
307 EAREE L, 100°C omzesd U TR EIEST

e

LKL bz,

d) St-S-pM# kicr: Kalinm BEOEED LETH
3, KL &0 Kalium BEQERE (0.1%-5%) %
RIZEULpleE LThd, ThiciEsL TRELRIE
DEEREHF LEBRLE

BEIEINT.

I. Nat 254 1ckE Ul St-S ERc B 2 £

I-N-F-5t-8 ERICIZELED RNA-Na SEBEL
TB2Mhs, 2o I-N-F-St-S ZRicxt L HCl 4
EEAEL C Nat 24 %150 St-S @R n
fo. 2L CohiskEs 2 Kalium 338 (KCl, KBr,
KNOs, Ks804, KJ, KSCN) fiCo fit#di:ania o3k
+ 54, ZOREELE LT Kalium EXEK R ¢ S-S 58
W2 BEOWAEARTHEIBEPICHEIE St-8 &
K+t B LT3 &0 TR, orF+vs
BRUELE LD THIERPL L EIE DI,

T CARIEROBES LT, Tk S8 cxfd
3T EEIR Kalium EECBEREO LD THD,
#>T Kalium FOEETT St-S #IEM (b 5
UREEN LB2EcR Kt OFBEETHY, B4
A DB EERECHAEREREN, B o
K+-HBOaFHT2EHRLLT
a) ZOMRR, 1cLVBEETHS LA, St-8D

DEEEREOWECRL DK S HE, RO
b) St-S 3 Polyribonucleotide #:CdH 3 LU>H BfE

Aok, KrHEETICBT 3 S-S OWHRRD

RBUCTL St-S O BHEERIC B 2 BRI ERE

#T, &+ LA S-S FFOHEBNKERK (Base,

Ribose) 1c3d % K+ OgBissBlE L TW»27125

SE
OO SN THRIRTH B.

M. Ag-St-S-Complex Dl (100°C, 305)ic
Rixd Kr 0B o ToBET, Kalinm EDE
ZET T Ag-St-S-Comlex %% DTit#iic 381> C %
DHHROBELERD L OIEEBESNI.

FRETHCHYERN EELOMKELBHLET.
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Abstract

It was reported by Bernheimer in 1950 that K* ions have a property to prevent strepto-
lysin-S from thermal inactivation carried out at 50°C. However, potassium salts employed
in his work were confined to KC| and KH;PO,.

The purpose of this paper is to re-investigate and extend the Bernheimer’s finding.

The principals of the present work are as follows:

1) In the experiments, in which the solution of streptolysin-S (purified streptolysin-S
samples having M.H.C. of 1: 6~10 Mill.) in potassium salt to be tested was placed at 37°C,
and then examined by following the hemolytic activity at various intervals of time, it was
found that KCl, KBr, KNO,, KNO;, K;S0,, K], KSCN and KH,PO, were all effective in
protecting streptolysin~S from thermal inactivation, whereas NaCl, NaBr, NaNO; Na,SOj,
Na,S,0;, MgCl, and MgSQ,, all failed to prevent thermal inactivation.

2) The thermo—stabilizing effect of K+ could not be expected in the experiment, in which
the Solution of streptolysin-S in potassium salt was placed at temperature higher than 60°C
for 30 minutes.

3) In the experiment, in which the solution of Ag-streptolysin-S-complex (M.H.C. =
1:10Mill.) in KCl was heated at 100°C for 30 minutes, there was appreceiable loss of the
hemolytic acitivity, while the aqueous solution of Ag-streptolysin-S-complex maintained its
activity after heating at 100°C for 30 minutes.

4) Some discussions were held on the possible mechanism of the thermal stabilization
effect of K+ on streptolysin-S.
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Table T
Change in hemolytic activity of streptolysin-S (St-S) in aqueous
solution of various salts during the course of incubation at 37°C

Exper. Series

Original St-S

(1 : 1,000) solutien :

10mg of a purified
St-S sample was
dissolved in 10ml of

Time

of incu-
bation of
original St-

S sol
37°C
(i

Hemolysis
test

ution at

n hours)

Dilution of St-S

200,000

400,000

800,000
1,600,000
3,200,000
6,400,000

12,800,000

1:

: 25,600,000

1

: 51,200,000

1

Control
(without St-S)

0.85% NaCl

0
1/2
1
2
4
8

HEEEFI

I T EEF1

(=SS
B+ 1
[

I

I F £ FI1L:
I

(I

(.

I
|
I
l
!

]
I

1.5% KNOs

£ £ |

Hi

+rEx

+ 4+ F Il
B+ +|!
l

|
I

I+ F £ FI

!
|
I

+ FF E E FI

2.29% KH,PO4
(neutralized with
K.HPOy)
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Hemolysis test :

In testing hemolytic activity, 0.85% NaCl solution was used as the

medium,
unless otherwise stated; i.e., 1ml of 1% washed rabbit’s red cell suspension
(in 0.86% NaCl) was added to each of Iml of the graduated solutions of St-S
to be examined. The tubes were placed in an incubator at 87°C for 2 hours.
Reading taken after standing overnight in an ice box.
fiit= Complete hemolysis; 4, +}, +, &= = partial hemolysis; —= no hemolysis.
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Table T
Effect of Na+, K+ and Mgh on stability of streptolysin-S at 37°C

Preparation of original St-S solution :
a) 10mg of a purified St-S sample was dissolved in 10ml of isotonic solution of
salt to be examined, the concentration of the St-S sample was thus 1: 1,000.
b) To 0.1m! of the 1 : 1,000 St-S solution was added 9.9ml of isotonic solution
of the same salt, thus giving 1 : 100,000 St-S solution.

Minimum hemolytic concentration

Kind of salts used in hemolysis test carried out with

for preparing the 1 : 100,000 St-S solution

orig'iqal St-S solution after keeping at after placing at

(in per cent) 0°C for 4 hours 37°C for 4 hours

NaCl (0.85%) 1: 6,400,000 {1: 200,000)s%
NaBr (2.0%) 1: 6,400,000 1: 200,000)
NaNOs (1.3%) 1: 6,400,000 (1: 200,000)
NagS0, (1.4%) 1: 6,400,000 (1: 200,000)
NagS:0; (2.7%) 1: 6,400,000 (1 : 200,000)
KCl (1.1%) 1: 6,400,000 1: 1,600,000
KBr (1.8%) 1: 6,400,000 1: 800,000
KNO; (1.3%) 1: 6,400,000 1: 400,000
KNO3z (1.5%) 1: 6,400,000 1: 1,600,000
K:S04 (2.1%) 1: 6,400,000 1: 3,200,000
KJ (2.5%) 1: 6,400,000 1: 800,000
KSCN (1.5%) 1: 6,400,000 1: 1,600,000
KHPOs (2.2%) 1: 6,400,000 1: 1,600,000
MgCls (1.1%) 1: 6,400,000 {: 200,000)
MgS04 (5.9%) 1: 6,400,000 {1: 200,000)

$%¢ (1 : 200,000} indicates no hemolysis even in a concentration of St-S 1 : 200,000

Table 1I
Showing the result of comparative titration of hemolytic activity
of streptolysin-S in different hemolysis test media

‘ Exper. Group

Minimum hemolytic concentration

Concentration Kind of salt solution in hemolysis test carried out
in per cent Treatment of employed for with the started solution”after
of salt in original St-S placing for 4 hrs. at
original 1 : : preparing s /
100,000 St- | sSclution 19 red cell | bemolysis 0°C 37°C
solution suspension test medium
- 9 1.5% KNOs3 1: 6,400,000 | 1 : 3,200,000
1.6% KNOs 8T &9 &8
RS EE 65% 0.85% NaCl 1: 6,400,000 |1 : 1,600,000
— — " EHw S g0
0.85% NaCl g zf 5 : 2§ 1.5% KNOs 1: 6,400,000 |1 : 200,000
.85% Nal S8 E L
$ o9 8Fe8 0.85% NaCl 1: 6,400,000 | 1 : 200,000
E— =R L
g g agg 1.5% KSCN 1: 6,400,000 | I : 1,600,000
1.5% KSCN _“‘"ggw.g.qg
S g'g 5B 5 0.85% NaCl 1: 6,400,000 |1 : 1,600,000
sEeigasy 1.5% KS 1: 6,400,000 |1 : 200,000
RO ERTE .5% KSCN 6,400, : ,
0.85% NaCl sgu,’uﬂé ks
S ERS328R 0.85% NaCl 1: 6,400,000 | 1 : 200,000
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Table IV
Experiment on thermo-stability of streptolysin-S at various KCl concentrations
Hemolysis Dilution of St-S
test| o = > = = = o =3 =]
Per cen of g|s|g|8|g|g|g|8 |8
KClin 1 : = o o o ~ =~ =~ o S
100,000 St-S The = % = %" R S'l g“ 3 g‘
’ - solution - o © S 2 B
solution
was placed . . . . . .
for 4 hours at \\ — - - - - — - — -
0% 0°C Hit i it H + + — - -
(Control) 37°C + — - — - — - - —
o 0°C Hit Hit i H H + - — —
0-1% 37°C oo m |+ | | = -] = =
o 0°C 1 1 H H +H + - - -
0.5% 37°C N O R [ [ R I I
0°C. 1 Hit Hit H +H + - — —
1.1% o -
37°C | | H |+ — - - -
o 0°C 1] Hit Ht tH +H + - — —
5% 37°C L e B B B
Table V
Comparative thermo-stability experiment carried out with aqueous solution
of streptolysin-S and KCI solution of streptolysin-S
Hemolysis test Dilution of St-S
[ [= [ (= (=3 (=3 (= (=2 [
Original g |88 8 = = S S S
o |lolae| & = S S =~ <
solution ‘Temperature RIS || 8 3 < S 2 <
of water-bath - o < o - -
of St-S in which 2ml - xR 0
of original sol-
ution was placed N N * " " -
for 30 minutes inil Ball B - — — - - -
20ml of 1.1% 0°C | ] ] H + - — —
KCl-solution 20°C LI T T H + — — —
containing a
St-S concen- 37°C o +H + - — -
tration of 60°C M| H x| — — - - —_ -
1 : 50,000 100°C I N N _ _ _ _ _
20ml of dis- 0°C N R B e
tilled water 20°C HO| o H — —_ - —_
contain of a °
St-S concen- 87°C H B H | £ - - - - -
tration of 60°C —_ | —_- =] - — — — — —
t : 50,000 100°C _ | _ _ _ _ _ _
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Table VIb

Experiment on the behavior of streptolysin-S in entirely Na+-free but
K+-containing medium against thermal inactivation carried out at 37°C

Preparation of original St-S solution

1) 5mg of Na+-free St-S sample was firstly dissolved in 5ml of isotonic
solution of a potassium salt to be examined by adding 5 drops of 0.01%
K32COs, and this solution was further diluted with the isotonic solution
of the same potassium salt to give a dilution of the St-$ sample 1: 100,000.

2) 5mg of Nat-free St-S sample was dissolved in 5ml of 0.85% NaCl by
adding 5 drops of 0.0195 NaxCOs;, and this solution was further diluted
with 0.85% NaCl to give a concentration of the S{-S sample 1: 100,000.

Kind of salts used for Minimum hemolytic concentration

preparing the original after placing for 4 hours at

solution of Nat-free

St-S sample 0°C

(in per cent) (control) 81°C
KNOs (1.5%) 1: 6,400,000 1 1,600,000
KsSOy (2.6%) 1: 6,400,000 1 800,000
KC1 (1.1%) 1: 6,400,000 1: 1,600,000
KSCN (1.5%) 1: 6,400,000 1 3,200,000
KBr (1.8%) 1: 6,400,000 1 1,600,000
K] (2.5%) 1: 6,400,000 1 1,600,000
NaCl (0.85%) 1: 6,400,000 (1: 200,000)

Table VI

Experiment on the heat-stability of Ag-streptolysin-S-complex in KCl solution
Ag-St-S-complex was prepared according to the method described by Shoin.

Dilution of Ag-St-S-Complex or St-S
Hemolysis test 3 g = = = 8 b S S
= = = T = O = T = = I =
(=3 (=] (=] [=1 (=] (=) [= (=] (=]
& S 3 3 ] < 8 3 ]
R T S O O
N ~— (] 0
Original of
: original .
solution solution - _ - - - - _ = -
é‘l‘c‘:ﬁné%ﬁ; 100°C, 307 | 4 | M | W | # | + | £ | — | — | —
0,
%é’é‘;‘ O,f,%'% 0°C, 30/ | i | H | W | M | W | H |+ | — | —
e MESE | toocc, sor | o | o | ow | o | |+ | = | — | -
L o i 0°C, 30/ | e | M| M | W | m | H |+ | — | -
ims S5 | oosc, 0 | = [ = | = | = | = | < | = | = | -
£
i kel 0°C, 307 | Hh | | M| M | @ | H |+ | — | —




