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Teble 1 Distribution of 309 cases Table 2 Incubation periods of 39 cases
by the date of onset of illness. :
e Tﬂgfwggﬁwwr : hours 1;45v8@~w1&4M724kmwn
area within the city suburbs | ] I — -
-gate of out-| J ns - patlentsi 23 36 16 14 \ 8 \ 2
:gf:gkng]%%; 7th18th‘\9th’ Oth known 7th‘8th gth ‘ '
| U T BEL, HELWABERQEFA, REHy, mED
patients | 7 '70 ‘27 | 5|10 '46 & 19 TR I VE X TR L, BT 9 /T4 555 KT
T ‘ 12677 o U7z RIBRFERIR B B TR S L 72 &
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Table 3 Issue of clinical symptoms of 261 cases

| | | T |
colic | diarrhea vomitingi fever |headache chill | fatigue

patients‘ 210 | 07 205 73 ‘ 79 i 71 % | 5 i 12
| | |

symptoms

convulsion| deliquium

Table 4 Investigation of 27 inpationts at the Nagasaki Municipal Hospital
(A) Incubation periods

hours 1—4 5—8 ‘ g—12 ‘ 13—924 | unknown

Patients 15 ‘ 6 4 1 ‘ 1
i |

(B) Issue of clinical symptoms

symptoms ! vomiting
|

Te t i i . . L
! - excrfmen ‘ mtest{nal colic | fever | convulsion deliquium
I i . | bleeding ‘

| _bloody | mucous | | |

;T | ‘ : ‘ !
patients‘ o4 | 18 6 3 21 2% 1 3




Clostridium welchii Hobbs' type 2 12X 24Ma&rhiHgiy 3
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HORERE S, AEEEREEEEE LB RES
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Table 5 Isolation of anaerobic organism

nomber | test matorios lm\m | b o masrints S RN
1 : vomitus ; - ‘ 12 :bloody excrement‘ e Xoshxtal\e
2 7 } — 13 i ” + -+ ; Azuma
3 ” — 14 ‘ ” A Akabae
4 left-over food | 4 4 ! Daikoku 15 ” - :
5 ” : - 16 ” -
6 7 — ; 17 4 - |
! 7 o LR " 444 Nomo
g . ” - ' 19 WaShiig’cg:stciie -
9 bloody excrement - 20 ” .
10 % - o2 %
i1 7 ERT Nakao |
Remarks : & - marked gas formation in liver-liver broth culture, | .-+ not so
marked gas formation, —-.--. isolation of no anaerobic organism.

Hexivzeds (5 R), RUVREED RFHE o7zl trehalose % Shif L7233, B0 4 Bk JE5MET 50
PEROEREIN T TRBMVENIHB 3 thr ko7 (1?1‘ 7z. Ellner 351237°C/ 4 11 Fﬁﬁlui‘“by FEor R EENIE

FRIBHFRAE 424 100°C/30 L ns LT ks L < WO T, Zix 1000C Iz iz L, 305 <D
R 7o) L L L, BOEARIRTI [éi‘ﬁo)*-%]{;f:@ 0.5ml % &V, BT 43 v ROUTGC Kb 2l
HBHNo. 4 FRIFEAND 1k (B EE D412 > T LT, ZOBEOFMERE L, FROMHARTHRE L
KIBFE (Daikoku) & Fi4 2 ), HUENRPNTO4 4 % 7ze AR X B E, RPNIREX100°C/3057 O JA it
DR 5k GRINLEE (Akabae), gk (Nakao), Z 03605 TWABEIE L, KIBROBROWIRKLE 07 N
TRk (Yoshitake) , H#k (Azama) ,  TFRkRk VIR Z D03 120 53 Tekstig L, R, RO RED
(Nomo) =Fi§ %), &il 6 BB HEESNIZOT, 2 3R 120 20 A B Z Thsds X <RE L7z
I OWTEHHN IR A X T7e272. OGN IE 6 J3HE 6 ¥k Zeissler FEHLIHRER L, 37°C/18IRRS
FOWY THD, HHEERL, i d gram [ vk ch’s & Lf e, HURCHEEhXEY, AMAKR/KTHS
KOBBET, Hio Ellner BT X < Ffr kL, mg/mIBEEiik & U, BRI Clostridium welchii
FER T A 3 v S TUHRIED R LD S Hobbs’ type | 236113 TOPE MM T Hiv T,
72, R OB TN IR R MDD - DT ABREIICRITTe272. Z OB, KIiis,

LWk, Zeissler BSH E T A ND S N
Uy SERBNIHTR I A 3 v DRSS

4, 5 CRICEBRISOZI S H 5 0E, K
TET 2 OB Z WY R TR R o L

T OB D O & FEKIEE S b O & D353 1 7. SEFERG S LTI L7 Lo BB R T 2R
* 7o, srigklL, © Cooked meat medium” T3 K Hefgad 4, Wyt Hobbs B A DEIH Zeissler R
CHAITREL, HEM A X, indole Atk e bEOIL, BWIRRE L bichs, foE e E, O
+, Voges-Proskauer F)ulifat:TaH 2T, M0y, SEBEIR IR 2 100°C/ VI L 72 D D R Fifii = L T
IO LD Hiviaho7z. BRI TR BRI L2 A, wiilhhy Hobbs 2 M LHHIMDA

B W, BLKE A U, ML ETL, RS b, T OTHEE 6 sk E AT I
gelatin %k L, INEEESHETLIME K 00 M s TEE 4 AF VISR T HER TR L, SR DOE*
M, lecithinase IREQIERMETaH D7z, KRR Zeissler B CBERE L, TEEZRED THUR B/ LT

D3, glucose, lactose, maltose, sucrose, starch, MAEALZEC A, M4 HEOY DT EZFEO X
galactose F (N glycerol (LpMRsil, Wk # A5k S IR DS IS4 L, JEBIEEIIR A DB E LT DA

DR LI, K, B, WO 3 ki salicin & 4R i Hobbs 2 RN O ABYEF S 5% ¢
U728, iR, ARRIEL ik f%if Fs B A3 XA 7R R LS, EEEO— A, 186047, T
fhix salicin JESFHETH Y, hIRZKROUK B O ik k¥ 3E L 72 Clostridium welchii Hobbs’ type




Clostridium welchii Hobbs’ type 2 12X %4 szt S

1D 2 BB O T R R AT N TR LB U
FNE L T 5aREFHMN A8 L7 Clostridium
welchii Hobbs' type 50 2k, &4 #1220 T
SHEEMHI TS OBBEDREYHD T B0, &
TRZBT IR E TAFETH D T L R L
L.

BRI T B BEEMEOREM : Arhhgk Y
(THBH) , &6 4N LMIERER, $72, K
B (7T AISH) WCRERLDME R HE L. S
ERRD S+, REKROIRINLOMbE HEHZIEDT

BURELER L, Chbomige o E B8RS T
17827 BREREMYIO 6 LRCKERED S B,
T2 AFH23 2 X MIGFERR 1065 T DBHEF Wb TanD7:
W, TRV OKEBREIBELZD S L, 2005 MR %
VR iR 7: b DL 124, 40T To b Dk
3ZTHDT, WTdZOEEMIEVETH:
W, —HARHEE LD MR TN S SEREI T B
BEARIREIE MO L b TH L, ARiRILo
TRBEOREL LTI C L BB LD,

Table § Biological characteristics of the isolated organism

isolated strains

examinations Dai I ‘ o )
aikoku } Nakao Yoshitaka | Azuma Akabae | Nomo
gram stain i + + - 4 + +
capsule in vitro — - - — - -
capsule in vivo | + + + -1 + +
spore B + + + + | +
colony S S S S S ! S
liver-liver broth g g g g g g
cooked meat medium g g g g g g
motility - - - — - —
milk fermentation +++ + 4+ + + -+ + 4+ +++ e o
indole production - | - — — — -
hydrogen sulfide + + + - 4 4
nitrate reduction - + <+ + + i
gelatin liquefaction 4 + + + | L
egg yolk reaction + -+ + + +
methyl red reaction + + ! + + 4
V. P. reaction - e — — — —
digestion of serum — — — — — -
digestion of egg white — — — — —
sugar fermentation
glucose ag ag ag ag ag g
lactose ag ag ag ag ag g
maltose ag ag ag ag | ag g
salicin - - ag, | a g, — g
mannitol | — — — — —
sucrose ag ag ag ag ‘ ag ag
starch ag ag ag ag ag a g
galactose ag ag ag ag ag ag
- glycerol ag | ag a g ag ag ag
inulin - ‘ — — — - —
trehalose ag | ag - — | — -
dulcitol — }’ — —_ — | — I —
heat resistance gl spore |y 5 L20 2.0 1.5 { 0.5 | 2.0
Meaning of signs : S....-.smooth, g .-+ gas formation, -+ +......stormy fermentation,

ag -eeee acid and gas formation after one day.
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Table 7 Agglutination test of

isolated strains

Dai-

Nakao

serm of Clostridium welchii
Hobbs’ type

34 567 8¢

anitigens

}um P =
kokU ‘heated — 4 4+ — — = — — = — — -

live —_—

heated| — 4

Yoshi-

Azuma !

Akabae |

Nomo !

live {— — -

take neated — 4 44 — —
i

Clive | - -

heated] — +4 1 - — — ~ — — — — —

live - = = -

heated| — -4+ — — — — — — — — —

live — —

i
[heated| -
i

H 2 BEORER £ LT Clostridium welchii
i D EFE R, ORI T DA
BT O L, AEERCIE < A S A RRD
lecithinase 244755702 & ESEEANZ &N T
A LB BE R ArpilE & OBIFRDER =N

KNOX AND MACDONALD

B,
T2 ET DL L TH D,
(1943) #sw)e> T Clostridium welchii % B
N L CAll L7zidsy, MacCLunG  (1945) oK
14 Indiana 4{{ Bloomington T 194547 2 A ke JHEL
OHR T ENAL 5 Clostridium welchii 121 %
204D EHEFH R L T D, mﬁfimm&m
22 (1949) H319464E G H 0> 194842 2 AIZRA MINI&
m®ﬁ&hb%ﬁéhtmﬁﬁmﬁﬁﬁ @mums
necroticans) D BEOBREELD H—E OB
B Ay iEds L, ZEISSLER R o8 OAKLEY (1949)
O R EOR R, FR ko Clostridium
welchii OFKIBE & B DKk InGREY EET 5 C
sy, ik Clostridium welchii type F &
& U705, HaNSEN % (1949) 1242 &, AR
Lo TR A ThERERIEEATH > T, MBI
IRA L, WTHRIZA0%Z D KA 72 kD, HAN
(1949) 1, 3 ADEADHRHERD S H, TIF O
B THORIRE, FEEROERAIG T 5 TR

wEE LI B Lo, 4, WETY, Hobbs
&5 (1935) (% Clostridium welchii (2L 5% { OFf
PR HE FHE LT 505, CoBGohiEERE

2o FE%" X % N % (enteritis necrotxcans)

EEEBTHIR WL T L TRHNEAD BT
7’:%‘51%5’%\ CAMBE XV HAER RN E2MY, C

OFF AFIZEEEO—FER R T F RG] L e,
7e35, W TIL, HoBBs %3y, MacLeoD (1954
EATHET BN ERA L L BOREIl Lo3HNK

0%a®[mﬁ Pl B SEE N L A Arh g
41, COLLEE (1954) b [HBi21384m 484, B Tr 300
Z¢%ﬁ@ﬂ%:iéﬁ¢m@~)waﬂ~,BmK

2 (1954) WK T BERE&E L, 87y 16 BEO#
FRBEET 360 44442 DFIR # 7 7o N O U A
R 6> Clostridium welchii Hobbs' typel ,
6RO RTEEL, CNHOIEANT L DHARAT
o7k ht T D, RETIARESR Clostridium &
frrhis b DERICETE A X ZEB AL T s D7
2%, b (1951) ALl CAA O Ll X 2
botulism #FEAL, WEKDZORRVIF4(1956D
D3RR IE SIS AL R s botulism OfFAET B T
RIS B KB C OTIIIEE DI i T
X7-0%, 7ods RIS Clostridium (2 X 2 fxrps
Sl BRER X AL T TR D 7o, LanAID, Bl Ik
(1956 = 59) (XESRUEHE AR S 7z R OEA &
ERfr 2 T H464H 1140 2 HIRE T
b T Clostridium welchii Hobbs' type 6% 7hkL ,
REPHT L B ARTRI OV T—R OISR EMRET 5 &
AR OTD, FOBENE (1860) (11 9594 9 )]
BEABABF T o0 L7 6 ZOREHAZHH UL
EH& Y 75 Clostridium welchii (2L 2 HDTHh
D L B LT
&am,t;ti,Bmﬁ?H?u#b$u3um
VI TRIBTE RO /B RERT L DAk U 72 AR R
300442 B A piE S EE U, BITHh RET BN
e T o -REOERETHLC L BRIEL, b
DY 3 FOEKERCEEOMEN S Clostidium
welchii Hobbs’ type 2 % 4y U7z, Clostridium
welchii (Clostridium perfringens) (&, JLL T8
Bt Ly ADEEN D DEIBRBEND 2D
N5, BRI RO % O EL 0 LI A R H
7oAERA (1953) RUWAE (1957) DA TD Clostri-
dium perfringens Ok HBHBE D @V T 2 A al~
T Bhs, 05O TR T0°C/30 43 &
$3% 7 B #2090 100°C/ 3053 AR OO A 25 Bl WIS



Clostridium welchii Hobbs’ type 2 |2k A4 6 7

1, B AT AGEZ BEk L v il B Hobbs Fg o
RAEDA M2\ TEIEA T8V, HoBBs%: (1953)
DHEIZ L B L, Hobbs FIpI 1N AZEEN LB
TNDC LD T THD LD 0, REF T, K
%m%%%r WEREER T EL, BREMEDOVTH
) BB E AR O s Y S M OHERI%
mffﬁ&.%ﬁ:mi, BEMEOXBEFIZ NSO
OBV Lz b B Z LNl L, Kuosge
DEIRD RN FRE & & BB D ED b — R RRO B
DS &3 T D B 53R & A A ik O R KB
EBAZTIWERS, 7277, C OB, #FE%01957/60)
DIRE L7 rHERI T X D ATV ER 17 b a0
72T, ZHUWI IO TEMWN T 5 A5 1
DENIHD C L kI 078, Z o REE
RVILEZ LMD L THD, #ihdgbinz 3 45
100°C/30 Zr DB TEEIR L7- ik, FER N7 4 3 v
FETHIE KR L T a2z ThHH DS, Mg
PRNIEEHRIR D7 DI EE TH 27z, 7, K
HERHEREOENATH BT MEERZOEDHENR
BE LTSNS T N COBBIZL DIEROfEBREC
DT, BEE (1960) THERELZZENDTHS. K
FPNI I B EO L ERRRER L, E, TF, B
KA FEA bR T o T, FEEG TG BR T
VIRE, EEEE R R LI 1I2ZOERER b A bR
7z FRCINIERRBEO ABLBE2T 2L, FRAEER
SPEE O MR & MELYERA, 1007573E500ml & DR
i sz Uizt TERE 23D H 2 T, h
Clostridium welchii type F |2 X % & [Rl#E7s Bk
545 (enteritis necroticans) EDJEIR % 2 L 7z,
HoBBs % (1953) (F3LfTic A H 3 % Clostvidium

welchii Hobbs’ types |2 X H&dhEiERiz F type
DT EFL TR T BB, DX
)ﬁmEmmOTktéacém&EP*ﬂ>®@®
BREEE OB Z O ML B D FEDEFEIZ
IBbDEBOLNADTHD T, Bk T, AL
BLBFRD TIR AR Y IR 2BEBSWRED L 5
BBV T, EhEENEE U TUrREE O
Kinb, Clostridium O X 5 7o MR 7+ b 745
BETOLBEBHD.

& B

1960 7 A 7T B b 3 AICES T, BIFETTHRAD
AR RN RS, TR, M, RMAEIRZ DL AEHE
B 309 ZOFEE A, HLVBITIRmME, B,
gk, EIEBEEA R L, 1Z0CH X 2 B Hh
7z BaoPEECLY, WA EMNE(Z Bk
OEBBFMERICL BR—BHOBTETHDC
EWHEND BN, BREBRROEZEDME) LRI
G OB DB RN, EYENR OIS
PR Z iR Ui 5, Clostridium welchii Hobbs’
type 2 ZfElE X vfe. AR, EEYwOERERS M
IR L, ZAhs 100°C/ 1 FERTIAB OHk i K> Tk
B &S iR S BRI B,

Clostridium welchii 12X 5 RN EFHIL, i
BAIZAT 583 ORETHBH, oL IIT—FIC
RO BHEOFLEE Rz Lk, HRNIZHLEE
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Summary

Although it has been stated by Hoses et al. (1953), ZEISSLER et al. (1949), and
many other workers in England and Germany that a number of cases of food poison-
ing have been caused by heat-resistant variant strains of type A and type ¥ of Clost-
vidium welchii, there are only two reports by Yamacara (1958) and Aovama et al.
(1860) in respect to tﬁis fact in Japan, to this day. An incident with 309 cases in
total of food poisoning which was demonstrated to have been caused by flied fish
paste, agekamaboko, occurred between 7th and Gth in July 1960 in Nagasaki city and
in a suburb of the city. The onset of illness was very acute; patients had such
clinical symptoms as vomiting, colic, diarrhea, slight chill, fever, headache and fatigne;
in serious cases, moreover, they had bloody excrement, intestinal bleeding with 100 to 500
m] of the blood, and convulsion or deliquium. One of them was gone. At the start,
materials from left-over food, agekamaboko, and from feces or bloody excrement of
patients were cultivated in aerobic condition on SS agar, MacConkey medium, blood
agar plate and ordinary agar plate containing 3% saline, but neither any pathogenic
organism such as Salmonella, Shigella and Staphylococcus nor halophile bacteria as a
causative agent for food poisoning could be isolated. The incident was not regarded to
be attributed to some strains of Proteus mirabilis and vulgaris which were incidentally
isolated from feces. Consequently, anaerobic cultivations of twenty one materials collected

from vomitus, left-over food, bloody excrement and washings of intestinal mucous me-
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mbran of a dead body sent for autopsy were carried out, and nine strains of a anaerobic,
heat-resistant, gram-positive, unmotile and capsule-forming bacillus could be isolated
from left-over food and bloody excrement. On account of trouble, three strains of
them died out on the way to the examination, but six strains of them were biologically
and serologically identified as Clostridium welchii Hobbs’ type 2. It is important to
notice that non of freshly isolated strains reacted to the standard immune sera against
Clostvidium welchii Hobbs® type 1 to type 11 in the agglutination test. This inagglu-
tinability of the strains, however, was lost by heating at 100°C for one hour and by
repeated subculture in liver liver broth after four generations. The agglutinin titer of
serum samples obtained from 23 patients in convalescence was 1 : 20 to 1 : 40 against
the isolated strains. Thus, the authors believe, the affair was ascribed to food poison-

ing caused by Clostridium welchii Hobbs’ type 2.

(Havasui, K.)
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