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Clostridium tetani, Cl. botulinum, Cl. welchii, Co-
rynebacterium diphtheriae 5350 1 O RRL ST
T 2 b D S RIMERRPEFEOKIZR b ok
FIc lhiie v, #lis 75 7HRIiiL <
0.3 7 THRIL 10 kg DRHDBEA W & 2D BV

A BHRICBH L AW & 5 <& 1R

a. PR L 2 O LB O YL
b, B, PURPE & ML & ORHTR
¢ fiTARCE T 2 UHEO
d. JEAOBELHEIEGETH S5,

oA M BE3K,> Botulinus A 3233 A3kl
M & LT, X Botulinus B #:3K CAfiiiil) b
HEMBLENOBETALN, TR0 5T
X #9 67,000,2 900,000, 60,0007 L ik & e,
F7 7 ) TEROMLIE, JEF EATONY [ kDT
kA 5L, 19374 PAPPENIUEIMER? %345 95~
98% D Lo, 195047 AGNERD 4198~99% b 3 »
19524 LEPOW 26 sk Bkt Wb L 2 b
DR U Tw B BHRAGR M LCIXRD LTk
W,

FRITHHUKTINIC b 58 TS FE R K
WK F v P OHUTEHUR I BT H T b FERE iR TE
CATEE & 408 U i L T toxoid & plilJic
HLBL O Ll B iR Fe (—FREEHR) 1O

II. ## ¥
a. Bk b FERAEAEL ST ?
Corynebacterium diphtheriae P. W. No. 8 TORONTO
Mk /1A papain LK R SN T &3 5 35
@ 34°C, 9 HEBERBEAK TR L L 22EEK

b Wk

)

XY

(Lf 90~100 u/cc, EH =L =Y McEL T M.L.D
#30.0001 cc).

b. ik mREERK 0.5% D %4 formalin
¥Imz© pH 8.0, 37°Cic 1 JRJHFEL toxoid {1k
L %e & DU (Lf 90 ~100 u/ce JEA RIC L 2~3cc

sevv

L it

IR M R toxod I ZNF 1 nH: 102 1
FNRY i it T 50 g/dl @ ZnClg i€ 100 cc & Lo
DWML X LD TIE IR B, ZRNZAKTH
L Lo LT i 40% Na, HPO,
100 cc. Jm 2 pH 8.0, 37°C T 4> L ric 4: F % Wik
WENO TR E R 2 IR O LI Bl KICH L,
T2hrs. BHTL (B toxoid OYEILIC L & 100%
#iE#y 359%; Photo. a -+ PR @k 2) Xk
i = O pH 8.0 ORIABE LK & 2 s flfn &
LAETDHELHRE 25 CfpLEEmz (50
% RN B D IR 5) 60% s L z"'JCiEﬁZ%:ﬂé
BTKICHEML, B2z OB AL 7
BEHREOLA U CFRSRE LML € pH41 &
L, 252k 40K E M2 N/1I0NaOH © pH
11 2L, AEHEEREISczofiit 2~3
KL pH 41 o LiGasEtic 7nore b kil & 1L
IR L RO A 0.4 g 27 (B
IKI 17 ~19%).,

toxoid DYFFEHTIRENT L TEMIT V72
% pH 4.6 & Lk 40 pH 11 O R v B %,
z O AL LAY 0.35 ¢ 4 7e,

LT H toxoid 1go LE T 2L £
#J 870,000 u K T8 350,000 u (e $pH5a5Y) TR
#3116% THD %k,
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1V. #F B

a. ff Ak 7 K
0.5 mg MM EE K 10 cc. TiHMHL, %
Lo 0.2, 0.02, 0.002, 0.0002, 0.00002 cc. HE; it &
I 280 g Mok TR =L =Y 1S SO
ZNZ LRI T 204 R e,
RIEER (1) 48 JECT B ETOREK

10 L1+ 1
1 & 1
0.1 YE 2
0.01 3t 2
0.001 A4z*

* FEYC necrosis 4§23,
b. #lifk toxoid
0.1954% 1 cc. -2 il 3 111 2.5~3.0 kg @
TR TAC Y NS L 7o 23] S ke ¢ 3 g
L6 cc. YT L 72 B2 B 7 vov & — i I ok
¥R TH Ok (toxoid Hiyit 4.6 mg),
PEROHFAE e 1 ZAKFED =L =Y
(H% M. L. D. |% 0.027 1 T %,

V. @R & B

(@) R EEIC X O T iR, (b)) PliLFE
35, (©) ML toxoid ZNZ 4L 0.1 g ¥ Tiselius DFE
i (0.002 M NaH,PO, & 0.033 M Na,HPO, ; pH
8.0, £ 0.1) A L A ERMT# < B L T2 hrs, 3%
AUED R B & Tiselius o4 (M A1) 1< X
b 4°C T 1T 2%, @) 124 SHRErTE Wb
N2 Y EED W @, albumin, alpha;, beta-, }
0° gamma-globulin ¢ %% % 572 L 7 (Photo. 2) ¢ (T
LT b & ©ixzflr N~k (Photo. b &
o TIRL, ARUKEMEFCH TR UK HikE
THDTLEldre, HMEDHBLEDD & beta-
globulin i ;4 %,

VL. mEeEikIEEE R E

ENEN 75 mg OFEE (L 2,300 u) K IE to-
xoid (Lf 2,200 v) % L RO LR CERICHEILL, T
NH K hiis 7 7V 7 RIS B DR 2
pseudoglobulin # (Lf 3,600 u/cc., #F3 72.3 mg/cc.
F:iC betag-globulin %> 5 7 b & rh 49.8 % A3 Hi %

FTH B (Photo. d)) ¥ ZNF 4w Ramon o Jj
TR Zerp e Bt 0.64 cc. (N 7.39 mg) st
0.611cc. (N7.04mg) Jmz (&fko N 8.39 K or
.94 mg) 40°Clc—aipit L, FRRESA T e
A Z e, HO LT X S PEEL 224% Kjeldahl #:
X b N fE ko % x 469 K8 449 meg 13,
T80 RO 7AEHUF RO N B+ 3.68 K X 3.52 mg
(1 Lf £30.0016 mg™®) %3k 0, HiEssl, toxoid 1 Lf
O NFEEHHL, (it ] 0.00044 mg %147, =i
% PAPPENHEIMER,” WADSWORTII 4,1 PILLE-
MER 25 A3 g fiiBE D b O TR e il & 1317 — 3+
%,
& L ICRARR AR 53 L et Lo N
T RD & % 370 Mk 345 mg ¥ 107e, 2 iLE 1
Wi pseudoglobulin i rh OIEPLFFLEH LI N
&K Dte 2 & R L TW S,

VIL & LhORIEH R &

W T ORIHNE X i 2 ik LT HF
OHFPARBE 2 T4 % 2 £ 43 OUDIN,® Ou-
CIHTERLONY®™ 25 X h i s i, 2o TR
MUNOZ & BECKER,? POPE,*> BOWEN? 4% |z I
DI ENTVD, FXL ZOHHELRD 2,

T b ERER4S I Photo. d ¢ pseudoglobulin
WO ce. (LE 18,000 u) & ASURSELIER T #) 3% 2
T (PH 7.5) [E®, Zo kic 3% D3 NH b ce. & i
RTHED, 25z 40 mg (Lf ca. 15,000 u) ¥ 2k
e It L 7cii B L, e s5iilic 2
~3 M W 2e i, B, PrEiashEko 2K
IR BEWRE L, STl b — 2 il & 42
U7c. FMfRILIC X bl L 2eRIFEO B A4 R
BB T L 22,

CIIX. HitmEMBEEORR
EeWOERXE)

WiFE toxoid T4 vh Fnik i it @ P
(Photo. d) i 2 24 U 7e 437 R 4200 o 45 Bh ik
/L 5O NaOH (2 it#2> L pH 8.0 o> BERR HE AR
AT HE L T2hrs. FEHER (V) & FRCIEL, 2o
b DDBEHRKINIC YT & 2InD7%, (Photo.
e & 1),
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B ZOREWTI “pure pepsin” B
HL L 72 pepsin X5 A9 1% 2 pH 4.4, 37°
16 hrs. 1) 2 MO & TN TR 2 BRJs, BT
i ANE (I B el ol (o ¥ o ¥ - MR PN I XUR

r-globulin ©& b (Photo. g & h) fyzd L DD &
Ramon ¢ flocculation test % X 7ahlill = dUix A

Photo. a. Electrbphoretic pattern of Diphtherial
Toxin uncompletely purified
according to Hosova'”

Lf 2,100 u/ce.
Toxic Protein/Total Protein = ca. 0.35
F=4 Volts/sec.

t=2hrs.

Ascending pattern

Photo. b. Pure diphtherial Toxin
Lf ca. 370,000 u/g
Protein 0.53% in phosphate buffer
F = 4.3 Volts/sec. t = 2 hrs.
-u=2.8X10"%m?*/Volt/sec.

Ascend. patt.

Deszend. patt.

FROSDS BN IS (1 LE 53 0.0009~0.0012 mg.
N) TH b, K, toxoid | pepsin (€ X b /> X
NN Tw Dz & Binote, o Uiz A
protease |C L b 7S IC il X LD & O Kok
O X 5 R NGRS (M. WL 98,000 ~113,000,
S TIHE BT % & r-globulin) % 24k $2 & Ok

M oABRICHE T 2 B L2 It 69

Photo. ¢. Pure diphtherial Toxoid
Lf ca. 350,000 u/g
Protein 0.75% in phosphate buffer

F = 4.5 Volts/sec. t= 3hrs.
-u = 3.1 X10-% em?/Volt/sec.

e~ A

Ascend. patt. Descened. patt.

Photo. d. Purified pseudoglobulin from hyper-
immunized diphtherial equine serum

N

Ascend, patt. Descend. patt.

Pure diphtherial Toxin-Antitoxin
Flocculation in Agar Gel

SIS DLULPE N o/

IX. 4L OEEIMRB I

#ligs: toxoid ¥ pH 9.0 ®4:&Eic N 1 mg/cc.
mepriciEMm L, Hilger 2§t ic X H & 2cc. D4
IR R ~ 7 P R L, OBl #57e
(Fig. 1),
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WK 8155 T- 4@ tyrosine-, phenylalanine-,

tryptophane- 450 ~ A C LN S % ik JE 2,800
A BHEICR 1 WO X B0 7ans, WIHIHIC

RERIESBA ERD b ho e,

X. f{bHo R

=&

KimimBE (pH 7.5 iy 5) C 556~57°
BRI ( Y ) C 58~60°
are pH 4.1

Photo. e. Diphtherial Toxin-Antitoxin Flockes

dissolved with NaOH at pH 12.

Protein 1.36% in phosphate buffer (pH8.0, #=0.1)

F = 4.3 Volts/seec. t=hrs.
-u = 40X 10~-%em? Volt/sec.

Ascend. patt. Descend. patt.

Fig. 1.

diptherial Toxin and Toxoid.
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Ultra-violet ray absorption curves of pure
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Photo. f. Diphtherial Toxoid-Antitoxin Flockes
dissolved with NaOH at pH 12

Protein 0.76% in phosphate buffer (as above)
F = 4.4 Volts/sec. t =3 hrs.

-u = 3.7 X 10-%m?/Volt/sec.

toxoid

55 ~b67°

58 ~60°
pH 4.6

Ascend. patt.

Descend. patt.

Photo. g. Diphtherial Toxin-Antitoxin Flockes
digested with pepsin.

Protein 0.58% in phosphate buffer (pH 8.0, 2=0.1)
F = 4.1 Volts/sec. t = 11,700 sec.
~u = 1.2 X 10~%em?/Volt/seec.
and

=4,2X V4

Ascend. patt.

Descend. patt.

Photo. h. Diphtherial Toxoid-Antitoxin
Flockes digested with pepsin.

Protein 0.63% in phospbate buffer
Toxin (asabove).
Toxold

F = 4.2 Volts/sec. t = 9,000 sec.
-u = 1.5 X 10~%cm?/Volt/sec.

/.

Ascend. patt. Descend. patt.

0 —~ —
2,200 2,400 2,600

wavolength ( X )

2,800 3,5cQ 3,200 3,400
—_—>

X1 SEE¥OBAEE (HEKM) 2%
i Toxoid
Total N 15.6 16.3
Re__ AminoN 0.897 0.29
‘Amino N/Total N 5.75 1.80
Sulphur 1.4 1.2
"Phosphorus ca. 0.1 ca. 0.1
Reducing Sugar 0.266

0.19
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b= Toxoid HEpL 7 = 2§ paper chromatography TiX bl
Fat & Fatty Acids 4.55 2.95 HE & 4172\~ tryptophane Z3H§FIC 80 B, HibLEE
Ash 0.1 0.06 i IHE T tyrosine ¥ toxoid [T WL H N7\,
Iron® ca. 0.01 ca. 0.005
R.N.A. or D.NLA** — — X1V. #ifto HCL K5 RO
Porphyrin § — —_ paper chromatography

» * KCNS 2B 2Bk x 3,
*% Bracht @ pyronine, methylgreen ¥+fiiC X %,
§ MbEE A C= —~ 7 A 3L ERIC X B0

XI1L. §#HED0 NSH

I 2 € 16hrs. # il L Coedic KM L 74,
JETiEE L Van Slyke Hic k2Tl L 7

%

Humin-N 2.3
Amide-N 5.7
Arginine-N 4.7
Cystine—N‘ 2.9
Histidine-N 2.2
Lysine-N 6.7
Monoamino-N 3.0
Mono-non-amino=N 6.3

Total 83.8

XIIV. #ithoEaSaRE

i Toxoid
Biuret reaction H Ht
Xanthoprotein ” 4 H
Mi1L.LON’s 7 Ht —
ADAMKIEWICZ’s ” +H H
NEUBAUER-RHODE’s 7 +H +H
L1EBERMANN’s 7 H H
SAKAGUCIHVs ™ #H #
PAULI’s 7 H# H
Sulphur ” H# 1
Na-nitroprusside ” — _
p-Chinone ” +H H
Ninhydrine ” ' H 1
MoO1asCil’s ” H H
NESSLER’s ” + +

HhIE 90~952% D FH M T° formalin-toxoid D
HCl Ik 53 fitidé > paper chromatography (€L T
X AR eZe it b WOIWOD™ D EAD B,

2RI KUY, A 2 K & FicHiER, toxoid DK
MR T2\ T 2K JC chromatography % KRiEL 2o

IR (a) 47 156 mg ic 1 N. HCI 20 4%
Enz 20 hrs. FihL THRFHR N O 33% 537 2
JERC Tz B 3T, (b) #iF7 15mg ic 6N. HCI
20 4L H M 2 T2 hrs. FhL T yERICT I JRIC
FT/MHL, (o) #li toxoid 15 mg (T 1 N. HCI1 20 4=
Tex iz 20 hrs. L ToEAC RS HEL, 2L
Z e oW T YEEIERC No. 50 (40x 40 cm) EHiwv
n-butanol : CH,CO OH : HO=9:1:7 & TF phenol
TH:O=4:1 ¥k s LChsigkic k2T 23CT
94 hrs. % TX 40 hrs. K LD 2P %47\ ninhydrine
IR K & O TR 2 e,

(a) T 1% tyrosine, lysine, proline, cystine, aspartic
acid, leucine, phenylalanine #%:¢> spots R asileo b
L7z,

(b) TIERWIAC I D 20D 7 3 7RO spots
E iR (Fig. 2), (¢ Tk tyrosine 72173200 B
N dote, A (b) X b & arginine, proline, cystine
UL o X 5 Td b (Fig 3), 2l
IR ] 5 e e B T L BRI DD
7co

XV. & %

PLEOE B AT vty — MEB EO M
AR, RPN TR A BT S RE 2N D,
z 4L B OFETHZ A OHFS K D5HE 2 Ok, 3,
WLk X O THICRIBER,  toxoid O Z4LIC X
L —Fd 2z & BRI L SN zeMi—FT
DEMTITHDEHLZBND,

A 7 5 ) TIe o fels, ARICIRIK
RS DR AT TVAEAKTE RS, BHE LW
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Fig. 2. Chromatogram of pure diphtherial -
toxin-HCl-hydrolysate

Pnenél, Hzo

Fig. 3. Chromatogram of pure diphtherial
toxoid-HCl-hydrolysate

Pheml., H1 0

-BuOH, CHsCOOH, H,0

Amino acids in Figure 2 and 3.

< , ona,
n-BuOH, CHCO0 H, H, 0 Ptk
No. Amino acid No.
1 Asgpartic acid 2 Cystine
4 Glutamic acid 5 Serine
7 Lysine 8 Threonine
10 Histidine 11 Oxyproline
13 Methionine 14 Valine
16 Phenylalanine 17 Leucine
19 Tyrosine 20 Arginine

T2FHRTH 2 T & KK toxoid | I 1 PLlFir:
EAL BB BEFLEO W &3 )a0E ) Th
% (MERAMMHFE L XR 2 ki),
EWBICIZZO L 5 Bl RER0
DR, toxoid HIIT “LEEF TV B Wik BN
M BATITS 20 biciE 20MEED X
D TR DR H IO AT BHEEZIZ “DiT o
TS RPH 80, AL S K 2 25T % 5,
ARREROLFT-HITHI 75,000 L W% 2 hcn

No.

3 a-e-Diaminopimelic a2id

6 Glycine

9 Alanine

12 Aminobutyric acid (@ or 7)
15 Proline

18 Isoleucine

%™ i toxoid 1 Lf o N Resdidioo 24 L 55 5 2
z & toxoid ALCEEL THT-O B4 b Mtk ¢ 5
BALVAZ &1 265 b toxoid D 43 T-H b 243 b Ry
BEoboLHEzbhs,

%xb%%wL%mc&ummMmmwuﬁﬁﬁ
TAR O I T BRI 510 i 58 S
o EtEmlTtnws,

PILLEMER 4% 3 % |°C\~ 23 b toxoid S
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TRENOND 2 %BhE\e T N TR
SOWWLHRC I D bDEE2BND,

PAPPENIEIMER® Lk L TW3ifi b, toxoid
fLicBELTT 2 7 NOH s~ DEL Fildie,
THNRFERST-REOHEET 3 7 IhdFik & %k
BEREAT 2 LB 5 — oM E &R T 5,

S %ixked, 2% boFRGLEROT
% X 8% S-S = SH Raisifhic BfRL
Twb b,

P (3 THEE %> Botulinus A #3* 1
RR—F UAFTER D (BRI TR RV E bR
%,

1855 X Lauric acid & capric acid #5330 X 5 T
CRIEER) Mk 7 —7 v » 7 a - TR
BEPGHEBEGFE TS b b IRTBE AR
ML T H 2 B,

0.1% o Stk 53 b 2D #) 10% D Fe & WLH L
7z, Rl Fe & & AFEHEDOjFE4:, porphyrin D
K, 2bciiomiioflcHriltiosd sz &
XI5 b T PAPPENHEIMER 20839 | ToARHEE A
A % Ao porphyrin-Fe- B 5 { Fe #5454
3R IERO KA TH Y, T HcED
porphyrin-Fe- # 1% cytochromeb T3 % & FiliL
WT3, THRIZEBRD D505, Riciibd
i€ Fe ZILHY L 7e & EAMIESE I Ic — A 23 L
7ebDTH B, MEskiEFEHRDO FelgonTiz,
Bfic PAPPENHEIMER 45435 C\Ww 3 = & & kit
MEYERHOFF®) 433 Ric{ii 2 T3 93, Wit
EHEIC OV T TR R\,

MILLON @ REIC Xk b #limtic Wilif 72 tyrosine
43 toxoid I, B lenwz &1 toxoid {kic X b FH
Ko T-iho tyrosine FESED OH L 8L % 2 1F T
Wbz EEmL, IR ~ 2 F A HTOFE
Wiz ZEHAP L ZF T whEWvw T & EoRT,

WOILWOD 45290 Z R 7 3 7B T4 13 &

O LLRR R ARHL L 7e3, 28 R25 134 20 Kook 19 i
YL, il WORK® 335 7 7 U 71, &FHi
FiBE e LV L 72 a-e-diaminopimelic acid 5 L \n»
Lo RBDT,

X BT b L H & RFERO LK
2, ABPIOERNCHE 2 et 7

S RRZEGITEEREL T B 2 & KT WOIWOD
L) DT H3H b toxoid 43 tyrosine ¥k HTH
. |

IR 2 Tlekish R RO T 2 7R L
L ¢ BUHLER 24 43 Botulinus A #3345 i< 18 i
it 115.73%) %, DUNN &30 s3phi il #F#ic 13
Bl (Fa 79.06%) 2 WL T3, £ 60X
RO K & X ¥ leucine X b isoleucine, glu-
tamicacid X D aspartic acid ({\»|% asparagine) @
%N ERF T cHEETHMEZS X5 &
LD BN, :

BT 7 57 ) TESRICOW T & & PA-
PPENHEIMER?#® %34 N 16.09 X tX lysine 5.3, his-
tidine 2.4, arginine 3.8, tyrosine 9.5, tryptophane 1.4
At 224% L B5 Rkt L Tw BB Y
¥a

Bdi w2 iz, ALMHTHEHLNE
WAHEERO B BRI OAKR E 55 T- 04 7. 5
HEE T RD 7B I vwOTH A5 5 T Foiefif by
B fligdi & JLHY L 459 72\, BUIILER 259 |3 4555
EPod hiftsREike L

1. ST -omkosEg

2. 72 ORROREK, HA, Hwid s Tk
D NCARBE TN oD Fwy

3. HLu peptide o {11

4. BUEO ST OREET I B A TED (k5%
W R OAAE

5. BB AWy T-h (B 21X Botulinus A
#H HrdFcnsd,

FR, toxoid [ 7T HT-BRCHID D
DTHENTD hd, HEEOTET L 2ol i
(L imEic oWl A B 2 b2,

PAPPENIEIMERY™ %3fi 7z BERL L (f/f) = 1.22) s
By FRSTRBC MBS 2 L X Mb i
¥a,

FEHRIE pH 7.5~9.0 Tl b LT H 543 3~4
B, 11T A hic, 2B0F, 12PLETiX
TR R U, kR RS, YR, protease
e F LT R 59 { formalin oAl jod, diazo {59,
H:0,, HNO,, ascorbic acid ZdMhic X b L5
Pex ks,
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AGNER® 1330 % A 50 B v TT CHLAHIK,
pepton, ZDOMICL-3") D1 T peroxidase & HyO,
) R%;ﬁ"‘ﬁim I% tyrosinase | X D toxoid fks
W2z ExlBdTVwD, 2SS TEREO tyrosine
WeHeh O IRIE H G FlhcBitg 3 % 2 & o)
E ,

FRENCH 2639 Zp i X #1113 toxoid {Lic 72
7% X5 B0 Tl —uc &P & formalin &
Do X TR RS b0 TH 2,

PAPPENHEIMER®® |3 H58455(Cc ketene ¥-3fi4
L 4¥ 551 toxoid b (acetylation) B3l b 358 NH, 38
BT B 2 & iR, T ALk lysine i3k e-NH,
HLOBMIC X 2D LML, Hic tyrosine Hk
@ OH 3£ % acetyl {b 2 NPTHFR L ORATEE LS
&30~ lysine > e-NH, 3£ L MO B E LTWw 3
R RO AT IX tyrosine FESLAS Rk LB 2 1L
5,

BROWN3® z k #14F tyrosine | formalin % §j
H 28 2 MK L ETHENE o NHe 38 % ik
% ninhydrine K GIEEOMETIE S5,

tyrosine [I{RIIMIC IEFETHEE ST TR 2 N
DR IRIECATAET B b © L3 B AiIE 7,

WOIWOD #6:2 {X tyrosine ¢ NH, 343 peptide
fu Lot oA b formalin i il L B Wiicfi+ 5
5,

AT H tyrosne YRIHEIEO — A5 T 10
2O REERARE T+ 5 2 Lo B,
Z #L% terminal group OMIETHIMICE A 5,

NEURATIT? S 40T 431 ke fiEE s S 4
K4 44 & L 7o PAPPENHEIMER 4529 o3l 52 i© X
2ra=34R, b=152A L%, |

ST I 28R G o4 MW, 1 120
P o e ﬁ}'?‘&i}'ﬁ"} 600 HDOT I 7Mbb A T &
7 b, Kijc 130 (ML 13 54 TdH 5, tyrosine
PRI S IR AR I & LT Fig. 4 JhRE b
DX 5 cAifeT 2 L+ % & tyrosine (9.59%)73
O TR 40 MTRE ORI 30% % Lidd, =i
e i NHe-N X3 12 ND 47% ic i 5,
IR B toxoid % 5.75, 1.809% (PAPPENIIE-
IMER (T X #14X 6.1, 1.9%) T toxoid {LiCFZL tyro-
sine O}l NHe S35 b 2L 53 &N

CH L THI4%D NHy-N %25 2 Lic k& b toxoid
Lo BN & { —B4 3,

[ 4 1%
zTDO X5k
Yk BEN O
Pl hs g
L 7D
T Eht %
O LB
XhbHE D
IR,

() 2% o
I cytochrome 3BZ™ ORRC L HFA L T L %
WEDAEREILILT 2D TIEEVIEA S ETS,

tyrosine HSREEHROFEMEC B BIIR & A7 5
% T & BRI 3R 7 AR 5 T
EREOWIIE S b HIMIC LT\nw3, fWiLic¥ X tyro-
sine SEIEAVRIRO IR IARIBC AL L, RS 56 T2
W& O EMTERCIE S Wil h#FE ko1
BEHSCHED O LSS NS,

tyrosine A3 Tl  KKEHB L B K +5 <
E Tl GRAMMER 2% i3 5

TEHIT b 72 2 T i

_>0:-H-0= g" 43D LANDSTEINER,®) 71

H L5 A, A FL,%) STE-

PHENSON,* HAUROWITZ,” MARRACK,’D VAN

HEVNINGEN,”® GRABAR,”® MAYER,* CHANCE
& SMITH™ AR RDF E BT L e, .

Fig.4

XVIL ## 35

Corynebacterium diphtheriae P. I¥. No. 8 TORON-
TO PROBEFZIRE D B FIEBLIC toxoid I /E T4l
FEOTICHH T2 OMARMIIL 2L L, Ko Bk W)
Flic L 72,

i. AFR LM D Fe ¥ 4 1 beta-globulin
TH 5D,

2. FH L toxoid DAL LO¥ L WHEZ,
tyrosine #EJLDA7ME, NHe-N &, K OAEEMON:
5, ‘

3. WHROMET I /L LT 2L A5 48T
5,
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BRI 2 50 e MRS, BRI A
i ARELASRR, AR 1 0 7 TR
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BIOCHEMICAL STUDIES ON THE BACTERIAL TOXINS.

I. ON THE PURIFICATION AND NATURE OF
DIPHTHERIAL TOXIN.

T. It6

(Frrom the Laboratory of Veterinary Chemistry, Faculty of Veterinary
Medicine, Hokkaido University, Sapporo, Japan.)

Although many reports have described highly purified diphtherial toxin, there is no information about
the immunologically and electrophoretically homogeneous preparations. ‘

We have obtained the culture filtrates (Lf 90~100 u/cc), consisting of beef extract and beef digested
with papain, inoculated with Corynebacterium diphtheriae Park Williams No. 8 TORONTO. And have obta-
ined 0.4 g of protein from each 10 litre of the filtrates, by repeated fractionating precipitation with between
50~60% saturation of ammonium sulfate;.further precipitation with acetic acid at pH 4.1, resolution with
weak alkali at pH 11, dialyzing against distilled water, and finally drying in cold vacuum.

The preparation, a light brownish powder, contains approximately 370,000 Lf units per g, and 0.00044 mg
nitrogen per Lf. And 0.001 ¢ <M. L.D. <0.01 r (for guinea pigs) was found. v_

It behaves as a single protein in the Tiseliu’s electrophoresis cell and RAMON’s quantitat;'ve flocculation
test and antigen-antibody reaction in agar-gel.

Chemical analyses of the preparation showed that it is aﬁ iron-containing beta;globulin;

The pure toxinand formalin-toxoid were compared with by protein color reactions, ultraviolet ray

. absorption test, and two dimendional‘paper chromatography with hydrochloric acid hydrolysates. '

Trytophane, aspartic acid, cystine, a-e-diaminipimelic acid glutamic acid, serine, glycine, lysine,
threonine, alanine, histidine, oxyproline, a or y-aminobutyric acid, méthionine, valine, proline, phenylalanine,
leucine, isoleucine, tyfosine, and arginine were found in the pure toxin. )

The essential difference between the toxin and formalin-toxoid was found on the presence or absence
of tyrosine residues in the ﬁolecules.

Some possible structure concerning the molecules of the toxin and toxoid was suggested.



