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BOMEFIREAEM o B A ™ EH HOH R B
THREBL#E L7 I-N-F-*Streptolysin S Fraction
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L, +OMCHEERIE N EWIRBRT
5. '
b) mEEERELELDEEA
1058558 St-S A7 WH3ml 5% Ah iz
By S ALXFIEL, HlErx80°C, 304
s 2R 100°C, 304 ; H3EkIR
120°C, 303 QMLE R HT. KW THRED
50.5ml % B0, F&k 4.5mlOEBES 1
=y (pH=T7.6) ink, Z%3A0LH
mkﬁb%lﬁﬁwﬁﬁﬁﬁﬁﬂéﬁﬁb
4%, 87°C DFEFIERIc ik, IS0
%, #IOEL LFRICH C—FCEmR
B#ii>. ' . ' ‘
4 FRTO ML 108 St-S KW
b3 5 ImBIEUILIREE280°C, 100°C,
120°C ¢ BoT b St-S BEEBROHICIE
SRPE (WMEEOET « 5L T3040
WeEWSETHh DR,



274 #

II : 38 St-S [oxt L (AJEEME—~St-5 BERERR S-S
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Taale 1.

Heat-inactivation experiments of I-N-F-streptolysin S fraction in aqueous solution,

and test for streptolysin S formation promoting activity of heat-
inactivated streptolysin S sample thus obtained

250 mg of I-N-F-streptolysin S fraction (Minimum Hemolytic Concentration=1:12,800,000) was dissolved
in 2.5 ml of distilled water.
~ After heating, in a steam sterilizer, at 100° C for 30 minutes, the streptolysin solution (109) was tested
for its hemolytic activity on the one hand, and tested for its streptolysin formation producing activity on the

other.

1

2

Hemolysis test:

1 ml of 195 rabbit’s red cell suspension was added to 1 ml of each serially diluted streptolysin solution
to be tested a parallel series with heated solution of sodium yeast nucleate (10%) being run in this
experiment.

All tubes were incubated for 2 hours at 37° C, and reading was taken after standing overnight in an
ice~box.

Test for streptolysin formation producing activity:

To 0.5 ml of the heated solution of I-N-F-streptolysinfraction, 4.5 m! of ordinary meat-infusion
broth(pH=7.6) was added. The medium thus prepared, after inoculating with one drop of broth-culture
of hemolytic streptococcus, was placed in an incubator at 37° C. After 30 hours, the culture fluid was
centrifuged at high speed, and the clear supernatant obtained was tested for hemolytic activity.

Two parallel experiments, i.e., production of streptolysin in 19 sodium yeast nucleate broth and that
in ordinary broth, were set up in this experiment.

W‘m of testsolution | 5 (o |olo|olalelelelalelalolalelalele
. Sl |d|eleaid|la|le Qg |l |Qls|0le!l
HlSlo|lQ|BiAIQ|F | A0 0 ® [N |,
N Y B D I A B -
\\ - | x| W a g g g § § @ g E
Comparative . . 18
hemolysis - . . . .- . .- . . . . . . . . . .
test on B L I P I O I O I I A N I I B A A A AR
Heated solution of I-N-F- | _{ _+ | 1 _ 0 _ | _V_1_|_1._ el el el el elel]=
streptolysinfraction | * ’
D | T N [ i
Heated solution of sodium ‘ ! i ! ! : i
3 - - - - - -1 = — — - — . . . ( L] e | o & | —
yeast nucleate ! | ' ! ! I : ! i
— i ! J S S S N S
“~. Dilution of supernatant A] ~A A Al A A A A A A AL A /\I A oAl A A AleT
ol v wolvoinowolnolvolnovoino veingwelnelvalng| 2
o SN TSP EESSS R ERIBBECSNRERBERS TSRS (SRS IKS|S =
. = R ¥ ®T8TRITSFRNSIBR SUSR GO RS I D 90 O N g g
Comparative hemolysis e el & g Brg8e3Tere LR EREREE|* 8
experiment with super- A A S e e i B
natant of culture of \ At I I E 5
hemolytie streptococeus lssisslsslssins nalns s aln s s n g n s nalnninaln i s in gl ”
grown on S I HSTH = A S R S ~ \/I ) VU-/
Broth containing 1% heat- | | ' | ) : | l |
mactxvate@ I—N—.F—strepto- [ | | | HE LD ME CHE P HE M M - -
lysinfraction : ! : ! | I ! i !
Broth containing 1% heated i i | { 1 ; : f
sodium yeast nucleate 1 i i ‘ || )| | W l | ] ] HH | Hi+ - - -
. s i |
P : I . i B : H [
Broth 41}}} HH"%H H oo+ :tl— —i—!—\— —i—t-—i— - -]~ -
| : |

Remarks: a) # indicates compléte hemolysis ;

Ht, ++ and + indicate partial hemolysis ;
— indicates no hemolysis.

b) The figure in parenthesis ( ) represents concentration on a weight basis, of I-N-F-strepto-
lysinfraction or sodium yeast nucleate.
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Table " 2.
Production of Streptolysin S by Sirepiococcvs hemolyticus in broth
containing 1% heat-inactivated I-N-F-streptolysinfraction
in relation to age of culture
\\\\ Hemolysis test Dilution of supernatant T o
e glgle 8|8 8888 8/8/8n:t
~ RS ie S 8ih|d| 5%
Age of culfure LT R IE IR CES
in hours RN HIH:HiHiHEHH;—.I|v
18 Rk R N e e
22 ;fm(mf | +m}+*+'++{ R
] S P R T A I
26 || || m'*ﬁ}ﬂ x| -] -] -
30 - iH}HHHHHﬂh‘H"}HP *H'} Hl+ |- - -
34 b | ] +[m+|+++ Wl - |- -
Table 3.

Streptolysin formation experiments with I-N-F-streptolysinfraction
solution heated at 100° C for various lengths of time

2.0 gm of I-N-F-sireptolysinfraction (M. H. C.=1:12,800,000) was dissolved in 20 ml of distilled water.
This streptolysin solution (1:10) was placed in a boiling water-bath, and then 1 ml of the solution was

removed at various intervals of time, i.e., 10, 30, 60, 120 and 240 minutes.
To each 0.5 ml of the solution removed, 4.5 ml of ordinary broth was added, and 5 culture

fluids thus

prepared were inoculated with hemolytic streptococcus. After incubating at 37° C for 30 hours, each culture

fluid was centrifuged, and the clear supernatants thus obtained were titrated for hemolytic activity.

Hemolysis test Dilution of supernatant —
SHHBHBEEHEERR
- - - - ~ - '~ A =~
Culture media Hleole Qe gl = 5E g
of hemolytic SR VR EUR U U RS SV VR R B 8
streptococcus R T T T e B e e I O = T [ Ny ~ i
o [ : ~l -1
| Sgp e (Wl [ ] o]
‘B i - _
B ~38% mmum \ f 1 HE | A HE M M| | - |
f \GQ?E'QU) = ! [ SR I R ) N o B ‘*5_
8+2g 58 D | { G L el
s ""T?.': | 120 T T e _ o
BOEES e W\ e e | o]
ER- T 240 [ U R
e8| minutes | ||| || ] |

Note: Even after heating for 10 minutes, 10%
found to be non-hemolytic,

I-N-F-streptolysinfraction solution in itself was
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Table 4.
Streptolysin formation experiments with I-N-F-streptolysinfraction solutions
heated for 30 minutes at different degree of temperature

N Hemolysis test [ Dilution of supernatant —_
ioloclololoalglelelolo =]
&8\8|8l8/3\88/8/als 88t
Culture media i R RN - A - 8§ g,_‘
of hemolytic SARERRRRE RO VR VR VRN VU VR RV O U o I 7
streptococcus ‘\‘\\‘ T e SR T e B A T NI (RS (RO RV [ U B ~
i
< ;.é <§'... 80° C L I HE | M - | =
CRNON-L- T I B S B A .
2 wisd N
Tto fe ,5 100° C MM )P - - -
i ol -
A,
> .o 82
o 3 £9® 120° C PP HE | M M+ - - -
~

Note: Even after 'heating at 80° C for 30 minutes, 109

itself was found to be non—hemolytic.

Isolation of purified
streptolysin (I-N-F
from 1% RNA-broth

Table 5a.
Showing the summarized data of a series of experiments concerning
streptolysin S formation promoting activity of heat-
inactivated streptolysin S samples

I-N-F-streptolysinfraction solution in

culture of hemolytic - I. Exp. II. Exp. III. Exp.

Streptococcus o e -

| 109 Sodium Yeast | | 150 1 N F (7] 10/ I-N-F(2) | | 10% IN-F-3) |

i Ribonucleate ' e Solution Solution Solution !

| Solution i i

150 ml | | 35ml ] 12 ml 4ml
t 100° C, 100° G, ['100° C [100° ¢,
80 - |30 I 80 _ js0
! | ) ! !
Non- Non- Non-— } Non-
hemolytic hemolytic hemolytic ] hemolytic
! 1% Inactivated | | @ 19 Inactivated 1% Inactivated
1% RNA—BwthI, | I-N- F—(l) -Troth | | | I-N-F~(2)-Broth I-N-F-(3)-Broth
Les0m ||| 385 ml R 132 ‘ml 44 ml
Tnoculated Inoculated Inoculated Inoculated
with cocci, with cocei, with cocci, with cocei,
'37° C, 30° 37° G, 30° 37° C, 30° 37° C, 30°
N i i ' v
Hemolytic Hemolytic Hemolytic - Hemolytic
titre of titre of titre of titre of
the super- the super- the super- the super-
natant natant natant natant
I I ]

12,800 % 51,200 x 51,200 % 102 400 %
ﬂ(l)——“ i TAT(2)- . ) W
"_Fraction | i_Fraction l Fraction Fraction

R S ' i N T
FI-N-F(1); | | T-NTF(2); [ I-N-F-(3); [ T-N-F-(4);
Yield=3,750 mg Yield=1,400 mg, Yleld 580 mg Yield=120 mg
MH.C. M.H.C  — ‘ — M.H.C.
il i 1
‘ 1:1.2_@9@;0,09,*_1 125,600,000 || 1:51,200,000 ] |_1:51,200,000 _
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Table 5b.
Comparative hemolysis test with four streptolysin S samples,
I-N-F-(1), I-N-F-(2), I-N-F-(8) and I-N-F-(4)
The hemolytic activity of four samples were titrated at a time
Dilution of sample on a weight basis
clelglelgolealgiglalalsa &
Qle @i @|log| g || @S =7
Streptolysin samples c; g §~ i g 2 Z g z» 2" :; 2* | 3 E2 -—*E’
tested “181€/8/8|]§/8/8 8|88 8588
- - - P R - - - e
e e d 8|88 8] 8
-, o i { i i i bl r—{ i L ! i !.-.(
I-N-F-(1) He ]| M | ] - E il el S -
I-N-F-(2) | M| | H D+ [JUS R -
S RNV AU A DRSS SO SR SO S S SN U S
I-N-F-(3) HEE || | ! + -1 = -
I-N-F-(&) HHE D] D HE | D HE ] 4 ! + |- - -
Table 6a.

Heat-inactivation, dialysis, reactivation experiments and streptolysin
formation test with heat-inactivated streptolysin samples

I-N-F=Streptolysinfraction |
M. H. €.=1:12,800,000
2,050 mg
!

50 mg
After dissolved in 0.5 ml distilled water,
inactivated at 100° C for 30 minutes

i
2,000 mg
Dissolved in 100 ml distilled water,
inactivated at 100° C for 30 minutes

109 heat-inactivated
I-N-F-streptolysin-
fraction solution

I ]
10 ml 45 ml
Il
Not hemolytic even
in itself (1:50,
calculated as original
I-N-F—fraction)

Used for streptolysin
formation test

+3 vol. alcohol,
1/3 vol. ether

The culture supernatant

!
45 ml
Dialysed, in a cellophane
bag, against distilled
water for 24 hours

Inside Outside
liquid liquid
‘+3 vol. aleohol,

was found to be hemolytic i !
up to a dilution of Precipitate Supernatant
1:51,200 Washed with alcohol and
M. H.C.=1:5,120,000 ether, dried in vacum
(calculated as original ) ~ A-Samle |
I-N-F-fraction Yield=670 mg
67 mg 250 mg

Dissolved in
4.5 ml physio®.
NaCl-solution

(M. H.C.=1: 8,000)
P e

After dissolved in 2.5 ml
Vdistilled water, heated at
100° C for 30 minutes

1/8 vol. ether
T

Precipitate Supernatant
Washed with alcohol and
ether, dried in vacum

D-A-Sample |
Yield=700 mg

I |

0 mg 250 mg

| Dissolved in After dissolved in 2,5ml

i 4.5 ml physiol. distilled water, heated at

| NaCl-solution ~ 100° C for 30 minutes

(M.H.C.=1: 8,000) |
—

Y 4

Not 10% heat-inactivated Not 109 heat-inactivated
hemolytic A-Sample solution homolytic D-A-Sample solution
in itself in itself

(1:10) (1:10)

A\
Used for streptolysin
formation test

Y .
Used for streptolysin
formation test

The culture supernatant was found to

be hemolytic up to a dilution of
1:51,200

M. H. C.=1:5,120,000, ‘)

(calculated as original I-N-F-fraction

v
The culture supernstant was found
to be hemolytic up to a dilution of

151,200
M. H. C.=1:5,120,000 )
(calcu.lated as original I-N-F-fraction
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Table 6 b.

i

Control experiments with sodium yeast ribonucleate sample

Sodium Yeast
Ribonucleate
2,050 mg

|
50 mg

‘ After dissolved in 0,5 ml distilled water,
lheated at 100° C for 30 minutes
1095 heated T

|
2,000 mg

Dissolved in 100 ml distilled water,
heated at 100° C for 30 minutes

| i
ribonucleate 10 ml 45 ml

solution
Non-hemolytic

Used for streptolysin
formation test

The culture supernatant

was found to be hemolytic

up to a dilution of
1:12,800

+3 vol. alcohol,
1/8 vol. ether

T

Supernatant
Washed with. alcohol and
) ether, dried in vacum
ASample |
Yleld=760 mg
i

Precipitate

=

D’—A’—Sampl:

|
45 m]

Dialysed, in a cellophane
bag, against distilled
water for 24 hours

|
Inside QOutside
liquid liquid

+3 vol. aleohel,
1/3 vol. ether

|
Supernatant

‘Washed with alcohol and
ether, dried in vacum

Precipitate

Yield=800 mg
|

5

|
76 mg 250 mg 80 mg 250 mg
Dissolved in After dissolved Dissolved in After dissolved
4.5 ml physiol. | in 2.5 ml dis 4.5 ml physiol. in 2.5 m] dis-
NaCl-solution tilled water,

heated at 100° C

Non-hemolytic for 30 minutes

I = 1
Non-hemolytic 10% hea:ted

A’-Sample solution

Y
Used for streptolysin
formation test

v
The culture supernatant

was found to be hemolytic

up to a dilution of
1:12,8000

NaCl-solution
Non-hemolytic

tilled water,
heated at 100° C
for 30 minutes

10 hea;ed
D’-A’-Sample solution

!
Non-hemolytic

Used for streptolysin
formation test

\
The culture supernatant
was found to be hemolytic
up to a dilution of
1:12,800



