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BRETIRDZEDTELIERRELLY,

T, ERER IV T RE DR IE % T75
W, HBRO BRI EY RIS TRTFELT, BHRD
Ry, BT R EHBERR, B IOBROEERY bHE
Fa b D E TOMBICOWCTHEINZ fco ZDORE
Y 2 AERBE RV EENCE DRINS W5 EIL,
BEBRBORINCHE L BRI LY, ZOk
DI ETRERBERRD T CERERCHEATA L
A ShIC LB,

PERALHEET e Lic A 7 ) R AdhiD K0y, 18
Femiel Ll e e B REDOHROIEIC X »
TRALICEHTINDD T EZDBIE, TORHM
PO FA T D 5 i, FATeillih oy
Yz bbb L5,

bhbISEIE HIEY ) X RARIGFCOLTYL,
ERA# & [FEED 547 ik TRV b Bk 0 R % 17
eV, W ONDHBE R BIDT, ORI\ TIL<
v A% IR RO R Y RET 5,

KRBEMHEELUOEE

1. # %
bk X OBEEE « K e BFSERT C 4 Lic CL. bo-

s e i H N *

tulinum type A DOFKH-38%k% HV 1o,

BREAMABMOEBIL X 7 + v (BREER, <7
=) 2%, Yeast Extract (Difco) 0.5 %% X0'7 ¥ V5
0.5%C, FEdREine pH % 7.2 BIE L, 7 FY
BEXLBEOKCEMRLUTHDOARBZCAR, FhFRI21C,
07WE LoD, IS FyEaine Thb, HiKT
SHTHEI LT,

ABIFEY Y 2 ABO B3 H SHH Led 200ml D EFE
A FHEEHNC AR -38% %, 30°C. 24BEREEE L, ZOHRK
BB 4 LT, D, 30°C, 6 HMIEEEE Lico

BRI« ATIEDOIEHR 204 12 3N-H,S0, %
WTFLT pH % 3.4~3.6 CBELEDYL, 4°CR—K
BLTES B e, EE2EN IR TR TR
DB, HEE LTI X 512 4°CT 3,000 rpm, 10 23fE
LR L, Zoitis pH 4.0 ®7K 1,000ml CTHE&L
oo

Ve L7citiBi: 1,000 ml @ pH6.5,0.2 M R 2w
B LT 4°CT—whili Licdd, 4°C T 5,000 rpm,
4050 LU 710 W Bk 3 X O 3R bRk Lico

TE OB U AR BT LR 60 2% BT I 5 2 &
Mz TR X%, i pH 6.5,0.05 M HfRiEE R E
VBRI, ZOBRFEY 2IRFRELAEDL, BHIICY -
THExERE Lic, £ L TEHIC 4°C 10,000 rpm, 6055
EORRE 775 - THBREYRE L, BHEERIRRY
12 100ml OEKC Lic, ATBEOERIET Z DERIFIC X
5> T1/200 DB EHE I, HEREBIT 1.442mgN
/ml ThoTe (a@l@)o

COHERRY Lot 8 & L, —60°CICHfiskiits Ui,

2. MEF

Lederle #o A, B %> Bivalent J{#FE4#HL
7o ABBRCHT % AL 500 1U/ml TH%,

3. RBREWY

B350, M32R (random breeding) ® NIH %
AR, = U A DEBEIXBEROK O EERCIT,
25+2 g, ZOMOERTIZNE2 gD~ 2% L1,

4. BEROBEFE

BFT0.2% ¥ 75 v 0.05M BimeigEin (pH 6.5)
TR LI, #5953 2 BHROWKBITMENEAITIX 0.5ml, &
T 0.1ml & L7,
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Whole Culture (20,000 ml)

|
Adjust to pH 3.4-3.6 with 3N H,SO,, let settle overnight at 4 C.

Decant supernatant, and centrifuge at 4 C, 3,000 rpm, 10 min.

1
Culture Acid Precipitate Supernatant Discard
Suspend in 1,000 m! of distilled water, adjust to pH 4.0, and recentrifugation

]
Washed Acid Precipitate Supernatant Discard

Suspend in 1,000 ml of 0.2 M phosphate buffer, pH 6.5, let settle overnight at 4 C., and
centrifuge at 4 C, 5,000 rpm, 40 min. |

Supernatant Precipitate Discard
Add (NH,)2SO, to 60% saturation, let settle oTernight at 4 C. (twice)

Second Precipitate Supernatant Discard
Dissolve in 50 ml of 0.05 M phosphate buffer. pH 6.5, dialyzed against 0.05
M phosphate buffer, clarify by centrifugation a’lt 4 C, 10,000 rpm, 60 min.

Concentrated Toxin
Adjust to 1/200 culture volum (100 ml)

Figure 1.

BEOHFEIL<y A% 4~ 6 BRI DL, il
FEWR E=—AOHIECERK 0.2 ¥4 0.5ml HA
L, Bbfirbxi,

5. mEROES

WMBEFEMEORHIWIL in vitro TRALTHb FF
Box 772 5 B A bR 0 BRMPIC AR, HlERD
Ik = ADETFEST 5hMRR T pH7.2 PHRE
EERAEKY AT, FMRLICHBRI~ v A0AHIX
FEERAC T 0. 1ml J4 Lico

Precipitate Discard

Procedure for concentration of C. botulinum type A toxin

BROEMIK S LOHHR, NHBEROUFEDOLITH
CoE AL ED~y AL, 7 HEEE L TEER
HE LI ThHD =Y ADFTF XA LKL,
Reed and Muench? D FE:CEvy, LDs 3 X0 EDg
wHEMB L,

1. RBREFEOVVRICHTHEM
ERZ A Y Y R A ARIFEF Lot 8 < ADJE

6. LDy & U ED;y OB BN, BT R XORPCHE S LS A0 BT, 1%

Table 1. Toxicity of type A toxin for mice (Lot 8)
Experi. No. IP#* toxicity SC¥** toxicity PO**¥* toxicity
1 0.80% 108 LDso/ml 3.17x107 LDjy/ml 1.2%103 LDsy/ml
2 0.98x108 3.40x107 1.4x10°
3 0.98x 108 3.56 %107 2.8x108
4 1.13x188 4.00 %107 2.8x103
5 1.23x108 5.04 x 107 3.2x103
Geometric mean 1.03x108 3.89x107 2.4x103

# ID : Intraperitoneal, ** SC : Subcutaneous, *** PO : Per os
DD TH5o

FhEhA— b HOFERRA 5 BRE L TITR - 7K
EOMFTEE, IP:1.03x108 LDs/ml, SC: 3.89x

FEDL:2.5%105, 1:5x10%, 1:1x108, 1:2x108
FIUT1: 4x108 DEMBRIC, 20 MRONBREERE
Cing TRBENTREAL, 1#l 4D~ ADEEAK

107 LDs/ml 35 X0 PO : 2.4x108 LDso/ml T3 » 7,
CRhbLORENDS, IP it s PO X0 SC Ot
i1, FhFEN42,9003 XU2.64TH5H Z &hmbhie
1. #% AERORABREC ST 5BIBEF
1. #B¥E, WEEY in vitro TRA LGB EO TR
%

0.5 ml FOEH L THFAERE 1T - 7o
CRLDEAW R TS Licey AD 4T, B EE LI
BROLBRBCHKT S EDs OFLREIL, 2RO L
{ThDHo BER LUOHBRER, HREFKOBEHTRL
too ZOEBT=Y AR LICHERORVEIL, 1:4X
108FFRIED 0.25ml T, ZhiL6.44<yx I[P LDs A
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Table 2. Neutralization of toxin and antitoxin in vitro

Dilution of toxin

0.25x10°6 0.50%10~6 1.00x 106 2.00x 1076 4.00x 1076
1.80%x10~* 3.15% 107 3.15x107¢ 4.03x107¢ 5.12x107¢
3.61x10°¢ 3.61x107* 4.03x107* 6.45x 1074
Dilution of antitoxin 4.03%x10°4 5.12x107¢ 7.80%x107*
4.03x10™¢ 5.12%1074 7.80x107%
5.12x107* 6.45% 1074 9.03x 107
Table 3. Neutralization of texin injected subcutaneously
Dilution of toxin
0.30x107% 0.90x 1075 1.25x 1075 3.00% 1075 5.00x 1075 20.0x1075
1.02x1073 5.78x1073 4.03x1073 11.3%x 1078 10.1x 1073 51.2x1073
. 4.03%x1073 10.1x 1073 59.9%1073
Dilution of
antitox: 4.51x1078 16.1x107%  75.8x1073
anioxin 5.70% 103 16.1x10-  85.1x107
6.40x 1073 18.1x107%  102.4%x1073
L5, WHED 1:3x10%, 1:9%10%, 1:1.25x10%, 1:3x

FloZhHDERENS, y=0.423x—2.046 D[uljF[Y
FORNT B ENHEIN, FOMBEXAEIT0.085 TH
oTo TO—RAXE BRE (x) il fiEFERE (v)
RN L UTE 2 KD & & ZFL BRI,

AMBFBHETHES A ZOhFIEAE, ERBFICoOWT
[FIREDKER ST 3B MR RIE AR y=0.550 x—2.3179
IEU LR R LT b, SDZ L, ABMBEOY
#Fh, BR NBERTHLH LDABREHTRAFML
Thb =y AZEMNTE, BEXIOECHEELTS, &
N Rt 5 DI B E B R R M2, 675 T+
THHILHBRLTV B,

2. WFE, PIERYFEICETCES LIS A0 LR

g

antitoxin

«

Dilution of

s Y=0.423 X~2.046
5 M Standard error : 0.085

| IFUPRPEI B R S |
-6 5
Dilution of toxin
Figure 2. Neutralization of toxin and

antitoxin in vitro

105, 1:5%10% X0 1:2x106 &FifyK 0.1ml &~
v ADEMABRRE T, FciimEo 2 HH 0.1 ml
AORIBSE T, ThehEs L bRy 7o
o

FDORR, H&HEHTRICKT A HEHRD EDsg OEHI
BB 3RDT L ThHot, REBERES LOHELED
EDso %, HISERR & RERICRREROMB TR L,

=Y AR ES LI BED BRI, 123108 HR%
0.1ml TH 5, Zhixl.94<x SC LDs YT %,

FRIRHDOEPEL S, y=0.950 x+1.149 D[ENRE

—

Dilution of antitoxin

Y=0.950 X+1.149
Standard crrov 1 0.134

P | I S S S W 1
-6 5
Dilution of texin

Figure 3. Neutralization of toxin injected

subcutaneously
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PROKILT B Z ENHEE S, FOEHENZEIL0.134 Th
oto CO—KAMD, FIROT & FEEHELRL,
DT LI, BRE IOERY IR TCES L
&, BT ABEZEELIOGTHERE, hidfiTaic
LELHBERE D FIOGCHET 2L 2R L TR
ZOBERT S ER LR OBEV BT,
3. BREYROBLEL, MBRLAMCKTIRES L

BE O RFARK
BHED 1:1.8x10, 1:5.4x10 ¥ X O° 1:1.62%x102
DEMHW 0.2ml 2FEOKE LK, HERO 20 iR
# 0.1ml HAEMKERME TEH LT, PMRABRET
oTo TOERTITBHIHERD EDs OFJEL, 254
RO ELTH B, BELILBERDORY BEII2.96<9x PO
LDj Y47 %,

Table 4. Neutralization of toxin given per os

Dilution of toxin

1.8x10°! 5.4x10"! 1.62x1072
1.13x1073 5.48x1073 39.10x 1073
1.27%x1073 6.40 x 108 45.10x 1073
Dilution of antitoxin 1.42x10%3 7.98%x10-3 81.80%x1073
1.60%x10-8 9.04x1073 85.90x1073
2.35x1078 14.50 x 1073 102.40x 1073
E_ 01 =
3 o
; ; 001 |-
; < IN VITRO
E Y=1721 X-0.989 o :-
Sk Standard error : 0161 C
i ] L]
10 100 MOUSECII‘ L[;0
L liew o v 0 0y Lisy g Amount of toxin given PO

2 -1
Dilution of toxin

Figure 4. Neutralization of toxin given per os

ChHOERELS, #E4KCRT I, y=1.721x
—0.989 (FE#E47£0.161) D—&k A EDL I,
CORFIERO ER 172113, F#E0 3 MO 5 A~
Mk TH DA, ERMFHRLF G LI EOHHH
DB OMEE 3.577 10 HNB L EHICIE T E g
Vo CDZ IR, BEVIOERLAL XCLBICHER
Bix, ERTI3 3,800 f5TH-feDexf L, ABITIRE
DICSSICBE I\ T E R EWRT Bo

L EoEREEY b L LT, HEHEREYTRERD
L— D LDy BT, ¥1HiEEEY IURTEEL
P AS R A HREREY O & DI E LD TV DN
BHXTH A

Figure 5. Comparison of the antitoxin and
neutralized toxin by various routes

III. ERKZEERCHTIRERPMEOERFHRIL

1. BEYROKRELILEADO~ Y ADFETRH

B F SO ORMER fat-+ o odicit, £THR
OEEE 5 iFte=y AN, ERMOREAE LBSAEH
BUENRSH D, T, MADBOBEREEARSLIE
ED =y ADFFTRMEBIE LA,

AFIES Lot 8 », 20x10 FFEK 0.5ml %, Th*t
FI08H, FOOBED = v ACFERHE LT, FETHR L AE
Lico BEAEE LT b36RME TR105E, Fhll
i 1 B REE e B2 LA SRR 0 S IIfEVE, 28 538D
HTHbo

B LEERRKC T 5=y AD&EMLRD LRI
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Table 5. Time intervals between toxin administration

per os and death of mice

Dilution of toxin 1:10,240 1:5,120 1:2,560 1:1,280 1:640 1:320 1:160 1:80 1:40
Toxin doses per mouse
(per os LDs) 0.222 0.445 0.890 1.78 3.56 7.12 14.25 28.5 57.0
S 34.83 80.00 40.50 1_7.50 12.83 6.83 7.16 3.50
S S 100.00 68.50 27.16 14.00 10.66 8.50 4.16
S S S 72.50 29.00 16.33 14.33 9.66 6.00
S S S 82.50 34.50 18.16 18.33 13.66 6.33
Death ti S S S 95.00 38.50 21.50 18.83 15.16 7.56
eath fime S S S 97.00  60.00 28.66 21.50 20.33 13.66
S S S 98.00 68.00 32.50  36.33 21.33 16.16
S S S 100.00 93.00 38.50 68.00 24.33 17.16
S S S 130.00 S 47.00 78.00 25.00 24.3%0
S S S S S 68.00 82.00 29.00 27.16
Median 96.00 49.25 25.08 20.16 17.74 10.58
Geometric mean 34.08 45.02 18.87 14.97
S : survived.
HEFEOFLOFMEIL, 2,280 <vx PO LDy/ml TH 7o ETHoTo

HoT, =y A 1Y) OHEER S HHRREIT, 57.0, 28.5,
14.95, 7.12++0.223<92 PO LDsy TH 5o Fi 1A
HIEEILT . 12792 PO LDso Y L7,
ERAEOHRE Lic~y AD 5B, L LI60ED T
FETREREE 50.02 BERC, 328 (56.6%) (X24RpfLA LD
BB Lico ARIE T, ERIC HRTRER
BIVERL, SHBOKE b BENELL, 57wyz PO
LDy LV 5 SBOBHRLHEHL TH, £ O T ML
3.50~27. 16Es DM /i L, 1084 5 8711313, 668 LL

L]
FU S
.
.
.
° .
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< .
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g . L] . .
=
5“ .
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. .
.
[3 ° L4
. ' :
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: ° : L
- . 1 ’
L] ° ‘
el e
10 100 MOUSE PO LD
Amount of toxin given w
Figure 6. Relationship between the amount

of type A toxin given orally and
the death time of mice

CofERY, BEEREIBAT A ILIREET
1 BB 7.12+9 2 PO LDsy 0&ETIR, 12.83~
68. 0085 [E1C, 108HH 5 BEIZ24R5 1A LB TIET L1,

ERBEELEOEE L=y AOFTHHD it
T, #5ROEIELRCTEE, #6 Mk LOH 7RO
ZELTHBo

EF#E$ED18.7~0.57<vz PO LDy EAHKE LI
DIZFET LI6THD ~ 7 ADFEIGIE TR INL9 . 24R5 ] T H
o72h%, 498R (59.7%) 1T 6 BERILIMICIET Lico ¥7c1
HIER X b e dioy 2.3<9x PO LDy OFHRETD
10387 9 §i{134.50~12. 1685 M CIET LT,

CHSDOEEN D, v ALK B ARDhE L ERGE
DIERTE D OSBIT, D) RicH DO THB T LD
bLhico

2. VBROBLGHRLETE

ARFEE Lot8 ™1 : 240, 0.5ml ($93.4<»x PO LDs)
By AREO RS Lctk, HiEE 1:500.1ml (1010)
%5, 10, 15, 20, 25% X ON30MERIEIZ, 108D DD =
7 AD A RIKERH BTG Lic, SOPEHREILS 4=y~

50

< .
R T
N i l H
H
U
1 10 MOUSE Iy l.ln‘
Amount of toxin green o
Figure 7. Relationship between the amount

of type E toxin given orally and
the death time of mice
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ol

Toxin : 34 MOUSE PO LDg,
Antitoxin : 10 1U

X : Deceased befor antitoxin given

i~
£
=
g
&=
«©
o x . o 000000
3
g
z A . 00000000
5 I . . 00000000
£
3 . o o . 2100000
10 | 0000000000
0000G00000
L L 1 " | " 1
10hr 50 100
eccec o . ° . o
Suarvival tine Survived

Figure 8. Relationship of intervals between type A toxin and antitoxin
administration to survival time of mice 1)

PO LDy OFFREFM & 5 L & filRohfL B0
5,000 fEIZHHYE T %, ThbDOREEE—#E LTRICRE LI
DHRESETH 5,

MIBE LTHERD AL HEE LICI0BEDO~ Y 2D 5, 9
SAI2T - 30~94 : B0DRPCIEE Lichs, 1 BN RhES
LT iR L,

MBRYEH LD 5%, 5% L0100 L
BT, ThZRIED =Y ALMeeT 5o LT
&7,

MEBRLEH L TOHD LB oo~y AL, #
BRYISFMEBICESH LB 5 TR LS -7, 20
B LOBRFHIBICES LI TR L LAV, L
TV ARTLRER 2 FACBE I 51,

SORFEIRIC MBR LTSN T B FED ~ v A108HD 5%,
1 BB RO ESIFNC29 : 00T L, FD15F D
DIFAD = v ACHBRYES Lick 25, 3FAETL
6 AR LI,

BREFEDE L TH b 20 M LT TR AT L
HORT, AT Lice v AL, IR0 Clofy

50 [~

W%vﬁﬁoﬁﬁtaﬂﬁﬁﬂ%b%hfbkﬁ,m%b
XY ARESRRELRERT B ENTERD 1o
KINOD=YADIFEAED, WEREHDI0S /L

LIFHI, MREHOERYEL,  DOiEkiT20~ 308
ML EBZgah,

MIBRED = v ADECHHA S, HBERYES LR
<7 ADBYERIE, 27~40F TR T B L HE I R,
T, BREEE L TH b HIBRY 20~ 2551 k41
U7cBfi, HERAEFRMO LU Ea 8 L i it s
DEHFEZT e Z LD, BOEHERDEED H bHe
WMLTH, L7 & HRBOBIICHBRO B E2F 57
bDEEx BT,

BREFRIF M CHBERES L ZI D 5 BT L
fe= v A, HBEOREHNFITIZS S RIEL TV i o1
ZH 20 b3 Lic,

PR IEH L THBREE Lic< ¥ ADELERIL, &
LAV HDOT3: 00, HLEV-LDT58: 00TH -1,
IRLD =y ADFRTERINIRIA~ Y ADZTh LI LA L
FUT, EMpETEDbR L S IR OMER ¥ 1

Tosin: 3.4 MOUSE PO LD,

2 o Antitoxin : 50 IU
El X Deceased befor antitoxin given
®
=
2
] - x x @ . e o 0000
5 . . . . . 000000
3
3
2
Z - . 00000000
<<
. . Ll 0000000
10 00GO00000
L . L 1 | L L 1 L 1
10hr 50 100
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Survival time Survived

Figure 9. Relationship of intervals between type A toxin

and antitoxin

administration to survival time of mice (2)
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RIEEO E 5 e, BRAEMERD bR 5T
WBTEY, BRLRARES5OHMLRO 5,000 5T
HERRE DEXLRLDT, SbICHBREYPMYE
020,000 (50 1U) B L TERE AR, TOMRIT
HIORIRT ER D TH Do

BT Licig EOETEROFAREDLRT, L
A EER S 1M I PR A LB 5 3T
FIBEOEHIT X » TRRTEHMIEE S Lo

z =®

PR 2icE Y Y % A BRI s feic b
HEBRMTIE A AR T EIA, TORER, BEDRE I
Frob LERERRT, BERLCEREL HEROK
ERSHIC X > TE LS HBIND ZERA- o Tiebb
® O CER S R BRI S h TR I L
foit, CO MO BRE S ERECK U TREER R
KL, 0T ohuhfld 2 b NEFIHERE D
F FAE BRI RS B T E R A T8,

¥ LEENMERIR T LIERE T 5 E TOR
X, TEAETRITHS T ENYE L, HBRELE
HREBORMORBLE L OIRE LI SR LELTSHE
Lavmbitc, BlziE, 3.8-yx PO LDy ©ERERY
GORE Ui~ v ADFHIE TR 8 BRI TH - 1oh’
ARSI R IS Lico T, ANEECRT 55
FM4ED20,000(5 L O HiHFRY LEE L,

P TH Y ) X AERGED MFHKEE, BERERED
1 e R\ Lk ey LEABEDOEDOHEIT,
TEBEFRINCEBORBER L HFTHEHREMEL
BB L0 LHEE S

Smpbhbhil, £ 2 AARHFECOWT, Zhb
2 D&METFIRRT 5%, HBRORNBMGY, EAH
EDBA LWL, = v AR AVTHRE L THI,

KFHHE, HIBRORAEEED L EOFHEOBNBRE
BT aiedic, ()h 5 LdER, BERrARYE
TR ATRT 54k, 2ER WBHRO AR TES
BIOB)BFELROEEL, MRCRERYETERTS
L5 3FEDH ARV THRIRERY (T o 7o £ DR
B (1)E IVRDGEFTIE, 13 AL ERBBZOSA LR
KD R % 187

ZRIER LT, BRAZROHRG LT DELICHERY
KETFEEHT 5LV 5@ 0Haix, EMNHERDOLE,
FEAR DRI 3.577T THh oD T xt L, ABFRTIX
1.721 CBE e h ot O L, ERERCIREE
FEELITHILI L &, ST 500 EERE
133,000 L) FA LB E T 5DIK L, ABIEFETIXS0~
60fECHFTH o Te T EHTHRT 5,

s Uic ARIERC K4 5 PIE RO FMERDEHA
7%, EBRIFBEROFFIEOEIC  BDNTHERHTH S 5

3o kit, EROMFCHE T TETFRE A TY
o  ATUTEIZER\ E AR R T B oI BRIV D
Ko TRIICAZ & A X HIEHEAL ShICRIETRIERIRICHF
fE+ %o ChicK LCERERE EASREL RBRLT
VBB, BEOKIAIEIEOHINCE S ¥ TR
Btk & LTS LR EGHRAEICHFEL TV A0,
D X bRk b EREABBOERIE, YRHIL
TR A BREORERCHELYRIFT LEL DI b,
EREZOMREE LY 7 v Vit k - TERAESh, X0
EMARERI NG Z EMbR TR DI, HLENDOER
BEFT, HLAMLERC L - TEL % 5 3, BED
100~200fZER S h, - TEFLBN S HHERR/LHK
5 ENHEE IR,
FEOREEFEL BT B DO HERY, BROME
P > TE L KBY LELT AEAE, ERDBEI
o X 5 BROMLERTE T HIERL X > T—0
EEEhD, Lal, ABGEITR Tk HMERD
HEAMN 1 P EDERRT DI, W ABEECLS5DTH
55 b
REMOER Y X HART L LU, BE, 0E
FEOWIGERE, MR, XORBESEERREOMIMTHEL S
WUNED I LIS EHR BT HZENTE LD,
ABEROMLED SOBRIUSOVTE, H2 HRDTFHE
T Bh, ABMBREYENRE Ly 4 FORMEmACH
BLAEREOEREHMOMEMN L/ 1.560 ThoreZ &
e, EREOEALABCARGEDYATS, REHER
BOMECHR-T, BROTNRIERFTLIDLEZ
bhb,
ARBRITHKT D HILED DORIRNED LRIX, v+
O ERh#HCHE SN CRINRD LR I E» T L
D1/16~1/200BE e\ ZHIZFHROEHRLAE DL
TEREZNEMRDOZLTHA S, LinL, HARCLE
T BRI T 2 MINE R R & IERR SR O HER
BEREL BitbE, CORRED EFL, RRICLER
HEBHRBEEELD I A RKRELBREYFEOTHS S0
OXMBROL G L LD R L OBRYBET S
TODFHERLE LT, BREEARS LI~y ADRT
()% JE Lo
FORER, ARBRLEOEE Lic~y ADFLERHED
7, EROBALIZELLIBEXRITLL, T7bb
ABIFHEC R TUL, 2RI KBOBFREREE S LTLER
DFHE L ORTHTHMOEHNE L, REBRES
BT B oRT, X LI DEAII—BEZIC 5T,
COBERIL, ek e, ABBRIAEEIIL
LNTRREETH HIH, HILE» DRIREhDHRE
PEBHLRT VI LIS LBEDTHA I L LER, vy
FERAOCLERICE VT, EOMCHRSEIRICARBEL
KR HET AT, EROBELIZLA EED IR
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WIZB Db b, AR T ERREIC C BTk
HoFELSRL, IEROBBS FHEE T 5 &0 5 HEn
BEIhTHD, CHIZHE S5 %D pathogenesis
DHEECERTHHDEEL bhi,

D X5, ABRHEDOBEAEHRIIM S X OB E
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14. Experimental Studies on Serum Therapy
of Type A Botulism (Part I)

(Hokkaido Institute of Public
Health)

(Hokkaido University School
of Medicine).

Teiji Ono

Hiroo Tida

Neutralizatton tests were carried out with (/.
botulinum type A toxin and its specific antitoxin in
mice. The results may be summarized as follows.

(I) Toxin and antitoxin were mixed iz vitro and
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then injected intraperitoneally into mice. The general
equation for the neutralization was Y =0.423 X —2.046.
(2) When toxin and antitoxin were simultaneously
injected subcutaneously, the equation was Y=0.950
X +1.149.
(3) If toxin be given orally and antitoxin subcu-
taneously, the equation was Y=1.721 X—0.989.

(4) The death time of mice received various

amounts of oral type A toxin was longer and more
variable as compared with type E toxin.

(5) It was concluded that, as in the case of type
E botulism, the effectiveness of antitoxic therapy in
type A botulism will depend upon a sufficient amount
of antitoxin being administered at the earliest possible

opportunity.
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