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2) AEOWE . DMNIEL~ v xDkEkg b,
125, 25, 50, 100m%, MNNG{,
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8, 30, 300 pmiC%SLHIKEKICEDLY
kK& %, PCBE 42—~ 500%a—
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3) BADME  Schmid LOFEK o/ -~
4) HE: ~v 21K D 2.0 0 0 7 M DSy

HFOER(PCE) %BEL, 2OFOMN%E 3o/
RO EHE *,

lilal B A c . D E
XK(ppm) - 1.94 139 018 013 =
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W K| BEwW g | ~<va% | PCE@EM | MNgmPcE|b(RU0 Y
wW B B — 5 10000 | 13 13
D M N 25 3 9.000 34 3.3
50 3 11,000 106 9.3
100 4 15,000 170 11.3
M N N G 25 6 24000 31 11
50 5 20,000 . 217 14
100 5 20,000 31 1.6

%35 Cd&DMNGUREEIC L 2 MN HiZsE

£ B | @ o= <7 2% | PCEBSH | MNgaPCcE | DEBL0IOTSD
£ B 1.{Cd(300ppm) 5 8000 13 1.7
DMN ( 2 5mg/kg ) 5 22000 119 5.4
Cd + DMN 5 18000 133 7.4
% B 2|Cd(300ppm) 3 6,000 5 0.8 W
' DMN ( 50mg kg ) 2 8,000 36 45
Cd + DMN 4 12,000 91" 7.6
%£ B 3 |Cd(300ppm ) 3 12,000 13 11
DMN ( 25mg, kg ) 3 12,000 82 6.8
Cd + DMN 3 12,000 110 9.2
K4 CABADMNLOHBRECRITTEE
i = ~v A# | PCEBEH | MNREPCE ﬁﬁ%@ﬁﬁg_
Cd 300ppm 78 3 ' 6000 6 10
300 3 3 6000 6 1.0
300 1 8 6000 | 7 L2
30 7 3 6,000 3 0.5 -
3 7 3 6,000 6 1.0
DMN ( 125 mgkg ) 6 12000 31 - 2.6
Cd 300ppm 7H+ DMN 6 12000 40 3.3
300 3 8 12000 38 - |, 3.2
390 1 6 12000 36 . 3.0
30 7 6 12000 80 | 2.5
3 7 6 12,000 31 cn 2.8
m A oy 3 6,000 _ 6 1.0
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&5 CAdEMNNGHRAKREKXLZMNHEHFEE

i g < v =¥ | PCEBESN | MNBEPCE g&g&‘g%ib
Cd (800ppm ) 3 12000 19 1.6
MNNG ( 100 mp/ kg ) 2 485G 3 12,000 64 5.3
30 3 12000 39 3.3
48 3 12000 18 1.5
Cd + MNNG 2 4 BFfH] 3 12,000 56 4.7
30 3 12,000 80 : 6.7
48 2 8000 19 2.4
b E:2) [CMNNG 1 0 0mg ke 51T Cd &Pt AxhE
£E . DMN, MNNG&Cd, PCBEOE®D A (F5 )o

BEIHE
1) DMN, MNNGE&HEMLEICX ZMNOH
B

DMN#%25, 50, 10 0mt kg~ v EOH
HLARR, R20X 5k ork, XIFREE 1000 &
LH1L3rCHL, BEERE  HDICH N, MN
OHBMEEI S % Y, Dose response 2R
Nro —F, MNNG25, 50, 100m kg~
Y R TRERSILNT, HROBHARTH > 7%,

2) Cd & DMNoffE%E .

Cd7k 300ppm (L H thik/K X4, 6 HEAWDMN
25 %75 0mg ke BE L CMNOHBFEE %
HIeDWERS Thbho 3EOERT, Cd BMEEK
P AMNREMMmFETSEEIZ0.8~1.7 /103
cells THBHEEL bh b, Cd+DMNETL
» CAZZEDMNEBEDOEMOBE L Y BNEET
MNREMIE 2R b, CdIC X H{RELIFER 5
hico RICZOMRICATHCAOEBRREH L%
b[CdﬁEsoo,so,ammfv,s,la
RE®, EDMN%EL2ADOHE 4 TH5H, CdiIC
I BIREZFL 30pm U TORETHEI bNLED >
7e42, 300ppmTIL L 2. 5 MODMN T b pkss
bR OFEmARHI bk,

38) Cd tMNNGOHRAZIE

FokHbhb Lo, MNNG25, 50, 1
0 0 Mg kg5 TIEMN O HBUSEE O8I % 5
S>KDT, 10 0mg/ kO E THREBRIERR %
24, 30, 4 8EMICEoTHREL, f8T, Cd
800ppm 7 HE#REHKT 2 4, 80, 4 8HEFHIA]

CdlexfL, MNNGETIHL2 4, 3 0REE
DOANTRICIMNOERRD b, 2 4 BB~
7 BB bk, Thicd L, CA+MNNG T/E30
REBRICE~270b b, Lad CalCl s REDE
3 H bk,

4) PCB&EDMNOHERAMHE
K6DERIIIPCBEI— 44 AT L,
1E 1M1 0 0, ke% 6 EECHE 58, DMN 2
5m L DRE S 2— YA A LDBONRBE L
UPCBEEA AV EE0.9, 1.6 Thihid sl
HKThok, chiCL, DMN%GM LA, P
CBOERIDVLLD, a—rA 41 1r030LED
NBEENRS LI, ThTROERTHIPCB%
TR =N CEDL, ETEHI ISP CBOES
TR Lo DL, BRTILO5 %42 /—2 TP
CB&&EH»L, ER1 LFAMK 6 @K 5%, DMN
LOMREHe TF/—n, PCBxz 2/ ~1E

CONEEL, 0.9, L5 EFEMBR THo5Rk, DM

NEetHBLRIZDMNE L LEH LT PC BOESL
B8 60 CTld A o %o ‘

5) PCB&MNN G Oft iR

95%x%/—~1rTPCB%:%EEL, MNNG&
DOHABRER (RT )o TORBE, WThi,
0.6~2.0 LK<, SHBREHBENI 5T 5B,
B . CAKREHEPRE~Y xODMN L OB

BEE »

A, B, C, D, EODMNOERED <Y XD
MNHBEE T IR TS 501 L, D
MN%ZREL#BE, B(XKkL39ppmCd &



'£6 PCB&DMNOHARE I ZMNEIEE

£8 m . om ~yA# | PCE@SH | MN@EgPCE| DOR 007
EY RN EEE 2 3 12000 11 09
PCB(a—rA4nr) 9 36,000 - 59 1.6
(100m kg)
DMN ( 2 5m¢, kg ) 5 20,000 158 - 7.7
a—-r#4r+DMN 4 16,000 62 3.9
PCB ( =—>#49+DMN 9 36,000 169 4.
£ 2|xs/—n 95% 5 20,000 . 18 0.9
PCB(xzs/—n) 5 20,000 30 15
(100m, kq)
DMN ( 2 5m¢ k¢ ) 6 24,000 193 80
x££/ —r+DMN 5 20,000 173 86
PC B{(x%/—n)4+DMN 5 20,000 147 7.4
£7 PCB:MNNGOHRARE I AZMNOHBEE
n B ~v 2 | PCEBES |MNESPCE g%%ﬁ%f?g
TAL—L 9 5% 2 8,000 ' 5 0.6
PCB(xzsx/—n) (100mg/kg) 3 12,000 11 0.9
MNNG ( 100mgkg) 2 4 B 3 12,000 19 1.6
30 3 12,000 | 24 2.0
x %2 /—n+MNNG 24 3 12,000 17 14
, 30 3 12000 | 20 17
PCB (z#/-r) +MNNG
24 20,000 26 13
30 4 16000 217 1.7

H), C(XX%X013ppmCd &4) & E ( HES
B/) ClaERZDo%H, A (XKK194ppmCaa
) ED (D VI v adm) CIEBELBICMN
HEAFE B WEERR bk (£8 ),

4E0%ER ] ofH7TlE, Cd PCB idnhi
BT, MNERBMOEMIE AL >%e DMNZ
B OB OFRLBH bR, MNNGHE DT
YBCEL T ok WM RIEREBEOLE N D%
YBok, XEHIIIDMNTlE, Friedman &
(1978)2(~v 2T, Trzos H{(1978)

L3g v T, ABKEDSBF—2—%RL TN
5o T/MNNG ClL, Matter (197 4 )5~
YRT20,/10 Cells OREH L TW5, &
OREEBHOBEHE LT, = v xOREEELZED
Rz, BESGOEW, MNNGOREES 1%
A bh b, Cde DMN LOMOBEHRIIAR
LELbNhB, 3%, EBRI Tk, Bbhk=y=
B, HoEhLAZEEWERWS, A, D
T Cd ¢ DMN[CHEERROERR A bk, L
L, A& BETKFCAELOENRD B, G
FCAdEE LTEFE L bNWE O, fEIIMN HEHE
EXERTRONPARHATD b, :



#8 Cd (K5 ) L DMNHAREIC L 5MN MR

B <~ v 2 | PCEBSSM |MNESPCE gﬁ?&ggﬁg
A : 2 8000 e 0.3
A+DMN( 2 5mg kg ) 3 12,000 84 7.0
B 2 8000 13 1.6
B+DMN ( 2 5m¢, kg ) 3 12,000 55 4.6
c ' 2 8000 12 1.5
C+DMN ( 2 5mg kg ) 2 8000 32 40
D , 1 4000 2 0.5
D+DMN ( 2 5mg kg ) 1 8,000 65 8.1
E 1 4,000 5 1.3
E4+DMN( 2.5m¢ kg ) 2 8,000 36 4.5

=3 #9

Micronucleus Test %#HAWTDMN, MN
NG &Cd, PC B EOHOBEHR RS Lo &
OFR, Cd i DMNOMICILHA LA BESZIREN
b, CABEL300pmABLETHok, Th
S L, PCBEDMN &I, 34Cd 2kl
PC B L MNNG ¢ OB~ Th 3 BEARHRES
bhZ ok,

ik, M1E9 4 BECd 2B tHEbAT
Wiev v A CDMN%#ELxL T, AL Cd
& DMN OMICIEES IR OMEmHH Hh i,

X Ak

Schmid, W. (1973 ) . Agents and
~Actions, 8. 77—85

BUESS (1979) : BILIREERETE
¥ OREFIS 3EEI116—121

Friedman, M. A.et al. (1978) :
Mutation Research, 48 :255—262

Trzos ,R. J. etal. (1978):
Mutation Resedrch ,58: 79—86

Matter ,B.E. (1974 ) : Mutation
Research , 23 :239—249.



SIS B 7 u 2 HOTEREER

mHFEEBR ED

B HY
VUG 57 v 2 2 EHOHE, BBOBEDE
OEmEHLRBICL, 7 1< THOEREEAT S
LI, BRAIRO—BhE T D4, WEECS| &
BENCTERET % o %o

M B & FE

MTEREOE L BB EER O 2 EE Al
By — ZFIEELASHE )5y 7%H
0, 5555 E TRk L =55 itk Lico
Bohre cRIEE T T RBRECHDRY, 7
o A THORTEBICA <Yy 23 AE5 v H—TC
*=2%D0, =—/7f@KIL30X30X3 0em
DIy — L, KEBWER YL I L2554
T2~1 4+ BHEHEE LA, £4RAKEES5 00
m R THE Lico FRRIESBEREICH Lk, BlIC
ERAFTINKL 77 W72t 7 frsnx
DOILHEL~1 0 RORBROWHEEICS » 1 —C
=—2 %D, FEERICHEE Lko

HREERD, BE#1~1 1 A0OEEOREE
U, IR L AR FE T L2 MEL, ~—27 /@
BOREL R~ o

#& 3

NIDEFREPLIET~— % 7 OEBY, BH
THEINAZ o 2 OWTRE LAREE
LIGR Lo 8 BHEIOBHEMMSF, ~— 7 EkE L
NREOERRICIERAZERRD bh kb oo
FRERFAEINAS 7H 7 v Rz QRBABET
YERDLNED o

19794£5~6FIC, 3RbhsTILERE
RBET R ofco TOMRER 2GR Lo 21 H
N~ — 7 BEOBEFIFREER 8 IR Lk,
F1EBIEs ATHE 9 BIC, BFAMEREEL SR
FEO7 247 n<x, §52 13 6 BEAETSHK

* BEINREREE L 2 —ERRHSs

# ©v/lER

K1 I cBHOETLECE LT ~—*270
P8 L SEGRE OB
B ERE (%) )
1 EEE 2R 35@55%
~—2 (A 105 79 56 29
x| 105 71 52 38
& £ ~—7 BEE e ERE
A 4 2 B Sx 52 46 '
I ¥ </ mx 43 34
KRERTHhI7nx 3 5
T Hrmsx 7 20

%1979, 6. 15, EE 2000 m|CTCHE

B3Nk, 5H10AKER200~2000m®D
5HEATHBETT AN, 1L88 8@EOs o
FErEINK ~— 2 @KL 5 0 0 mT1 Kk
(AAZ7mzilf), HEBERDOS 0 0m T MEE
(AF7 vz, ¥~ <xH1HE? )R
B Ihik.

2MRBALs HE~THK, s3EBIL6 B E~F4
Kfizbh, Th+h 21 4 s{Efk, 1,0 6 3 {@fx
PEEBBREINA, 5 A2 4B L6 A1 58K
BEE200~2500mD7~9 A THRERF
Zn, Th-Ehl 94 0fEE, 407 1D =
S ESRE IR, With d ~— 7 EfEEE
Iz oks

% =

e S rFOB/BCELTEE (1960 ),
TITHInARIHE 00 mIBETELBELTH
%o F7cMacLeod & Donnelly (1958 )T
ING, 4 5EOEMETL 5 0 nBELESICE
TFHEN, KERICEFANT, 581 0 AICES
L500mTAAL w A AxD— 2 AENEREI
hkTlid, #4270 xpEEETLOO0 0 m,



g2 7 uStHOTSKEBEERER

s A BE A % B % W OB HEHRS W % in»‘lﬁ(v-—ﬁ)
A A (BE&Em) A A E&m) r73»78 B B BME4K
5 — 7 500 774 (4—22, 200~500)"
9 500 916 (5— 7, 500)%
u 446"
5—10 2,000 10 144(0)
1,500 5 338(1)
1,000 5 525(0)
500 5 515(7)
200 5 366(0)
5 — 13 500 587 (5—10, 200~1500)"
18 500 7438 '
21 500 396 (5—18, 500)"
28 500 422 (5—21, 500)~
5—24 2,500 7 79(0)
2,000 15 920(0)
1,500 5 402(0)
\ 1250 2 64(0)
1,000 5 381(0)
500 5 69(0)
200 5 25(0)
6 — 5 500 ~ 179 (5—24, L250~2000)"
" 133"
13 500 69 (6—5, 500)F
” 632"
6—15 2,500 4 137(0)
2,250 1 46(0)
2,000 15 2.364(0)
1,750 2 389(0)
1500 5 915(0)
1,250 2 89(0)
1,000 5 115(0)
500 5 9(0)
200 5 7(0)

*  IEMREEESREEROBEA R L BEHS (EEmn ) 27T
ok Ziﬁﬁﬁéﬂk#fﬁﬂDﬂlklU7ﬂiﬁﬂﬂl©ﬁE(ﬂm%1~lOE)




£33 BACTHBEINRNAZ o~ 7 fk
OFELEFFERE (%) '

his's 73 A H
5A7-00 5H13-21-2883 6H5-13H

B %

AAsu iz 687(67) 112(37) 64(33)
Ivy<=smoiz 56( 6) 28( 9) 84(43)
F7Hsaz 118(17) 152(50) 34(18)
7gFsnsx 96( 9) 10( 8) 11{ 6)

» MmO EBE L 2T LICh Do EHIC L E
KRTOERTH DT D, D - BBICL 2D
O & @B LA AR, SILEREOLIE b5 »
7OBE, BEBLZ E:2ERTNT, COBREDE

BEB LI TERZ O3 Lk,

BEHETHHESS 0 0 il b~ —2 @k
OFMEEN, 5 F1 0L T1BETE ADICH
LT, 8R24BE68 15 QldhdmEEan
Thoke HEOBBERI S H2 4B L6A15
BICHBEMTZbhid, ~— 7 @kidHEIh
Aok (RHEDL, 1979), 5 B FA~6 Ak
BOLMKRICET 5 7 v < EFRERRATR L D
Zniidng., BFAMEBROETERRORBE (£
1) PEHBRICET S5 - 6 AOSRENEE LN
X, TEBREBEOEERRThES W ERbh
3, COEBICEIT A2 v S 2 BOSEBIESH 5 A
EHCHERTIDIRENIOLEREIN A,

* & »

MIWCHT 52 o~ BORE, BEHOBHELE
OBEMEB LT HAD, 197 945~6 AIG
i AEOBILHBEERT, 2 e zBEOR
SHBARE TR o %o

1. 5H7TRL9BIKESS500mT213 61
BEELBHAEL, 5A1 0 HICEHEXT % ok
£, HomEENAESL 5 0 0 mihsT 1 EE, &
ZHEOES 5 0 0 m T 7 @ED<— 7 EKEIN
Ik,

2. 5 BE~TFTAaIC2.1 4 8@k, 6 B k~F4a -
1,0 6 3 fEFEEE+hFNES5 0 0 m TILHHE
L, 5B24B&6815HCHBHELRI:,
- — 7 REIEEBRCENTI 2 FEIhiH
o7 :

X 73
EFB— (1960 ), fELEE, 11, 95.
MacLeod, J. & Donnelly, J. (195
8), J. Anim. Ecol., 27, 349.
FHEELL(1979), BILREEHERER
(534E), 42.
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HRICRE, BRELBEREORES LER, ¥
FH AL VEBLRECFATIEIBORETH S
5C&%ﬁ&bk(2%ﬂﬁ,53¢§,45h
%@¢1%%@%ﬁkﬂ&ﬂ@ﬁﬁ%ﬁ#ﬁ%&u
FTHHTE TR,
%o T T, SEILIN, S, BEEPFEADLL
ARBRBO 2 EGTHEL, WERE2EE T2
LRI M OB R R BT 4T BT ARE R T — ¥
FHLRICLIY & Lk,

a

TOFMETHBETH > .

§§
82 B 5 =% .
%ﬁiﬁﬂk@##ﬁ%bk%m%%h Rik
RTLOEAREH®E%, TULH 4 BRI B ok
Lo Lanl, BT3B LBTICES LA Etico
T, LT 52 CH UEEcHREEL, 25
B, EMEREAE EEBE Lk,

BRI ER
- R2CERTEHEF 1 ( FAFEEEI TS )
O« DHREHT COMERBTRRET Lo

KL I7¥%h A6y OREREICRITT AREM L BET Db DEBRRE e K
ﬁ}AAm§§§§%i"1_ 2| 3 x 4| s 6 7 8 9 |10 [11] 12
E LL| LL| LL{LL- LL| LL{ LL| LL | L [LL |LL| LL
$ ® 1 4| LL| LL| LL| LL| LL| LL | LL| LL | LL |LL |SL | SL
2 LL| LL| LL| LL| L} L | LL| LL | St | st |siL| s»
3 LL| LL| LL| LL} LL| LL| SL| SL | SL |{SL |SL| SL
4 LL{ LL| LL| LL| SL| SL| SL| SL{ SL |SL |SL| SL
5 LL; LL SL SL| SL SL SL | SL SL SL SL SL
B W] LL| SL| LL| SL| LL| SL| L] sL | LL |{SL |iL| SL
THRB(~B) | 80| 42| s0| 27 18] 17} 10| 10 9 6 |16 ]| 11
EBERET K| 78| 31| 24| 21| 6 7 7 8 4 10 6
ﬁ}A%D%%?ﬁZ%E% ‘13 14| 15| 16 |-1x7| 18| 19| 20| 21 |22 |23 | 324
59 ‘ SL| SL| SL| SL| SLj SL| SL| sL | st |SL {SL | sL
¥ #® 1 4| SL| SL| SL| SL{ SL| SL| SL| SL | st |sL [LL| LL
2 SL| SL SL SL SL SL SL|{ SL | LL { LL |LL LL
3 SL| SL{ SL| SL| SL{ SL| LL| LL | LL |LL |LL | LL
4 SsL| SL| SL| sL| LL| LL| LL| L | L |LL {LL | LL
5 SL{ SL}| LL{ LL{ LL|{ LL| LL| LL | LL |LL {LL| LL
B ®| LL| SL| LL| SL| LL| SL| LL| SL | L | SL |LL | SL
HEB(TH)| 32 36| 30) 30| 20| 161 5 5 5 18 20
K BB F Y 18] 25| 200 31| 19| 13} 4| -2 3 2 114 | ‘12

% 25°C, RH. 9 0%ME, ¥HLKT CTEBo

LL=16L8D, SL=12L12D.
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EBRE
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19794183t 16 L 8D 10 (VL VLVLVLGOO00000 VI. 6
WL 10D 1o (IILIIL IIL IV IV, IV, IV, , ; VI, IV. 1
(Bix10818piEEERME) 183L 11D 10 I, I, I, LI 1,11, ILV] . 6
(%R 16L8D, 25CTCHE)| 12L 12D 10 I, I, I, LL LI IIVL . 5
197946 AFML 15L. 9D 20 |VLVLVLVLOO0O0OO0O0 VI. v
- |VLVL VI, 00000000
14.5L 9.8D| 20 |[IVIVIVIV,V,V,V, VLVLVL| IV. 9
: ' IV, IV, IV, IV, V, | VI, VI, V], V],
(BiLsATBEE) 14L 10D 20 |IILIILIIL IIL IV IV IV, VL[| IV. 1
o ; L IIL IIL I IV, TV, IV YV, VI, .
(£hHiL 16L8D, 25CTHE ) | 18.5L 10.5D| 20 I L L L L LI LLIJ 1.3
| ‘ I L LLL LI LLVL
3 BEEBORZDLE EQEMHE MMz ‘
(25C, FHLXE)
op %‘3 M€ BR|E 5 — 1@@?5&#(@) B (/) Pt @)
HE & | vravl | wravfi | # HIFY ([ B[ B
LL 236 168 712 |13-83| 266 | 4 8| 6.0 85.6
SL 275 . 183 66.6 3—42 | 261 [3-10| 5.7 76.7
LL=16L8D, SL=12L12D. | '
Re4 Peo LUEENE TORME ENDE S L OEIEE
' ‘ . ' (25T, FHLKE ) v
B & % H| £ B = 5 @%%mwm%@ ENEH@E) EZHHBEG
B % B | H AL a A |F B & AT Bl&E HE|F B
LL LL - LL 73 55 | 758 .| 489 176 | 1—9 32 | 1—17] 65
LL LL SL 31 16 516 |10~21| 145 | 1—4 1.9 3—16 | 7.4
LL SL SL 6 ) 0.0 — - — — — —
SL LL LL| 14 | 12 | 857 |15-31| 204 | 1—5 32 | 2—15| 6.9
SL SL LL 18 | 9 | 500 |13—29| 247 | 1—7 | 34 | 3—14| 73
LL SL LL 10 4 400 |13—27 1720 | 1—5 2.5 1— 9| 6.0
SL LL SL 12 6 500 |18—24 | 1997 | 1—4 22 | 83— 9| 49
SL SL SL 25 o | o0 — — - - -~ -
LL=16LsD, SL=12L12D
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EENBRINLISL, 18 5L9.5DMUTTIL
C BREEBERD oAb ok, TOT EEEILERSE
ZAMOIs X7 A2 E18.5 L2561 4 LOB
CHREFEEOERARPEFET L L ETRL T
ZJo
F3lCEPE 1 2 BEELUROBE (F2 ) %80
(16L8D, AFAL) 3 L<IXEH (12L 12
D, BFEL) &G CHE Licd & OERESH,
EORE, SiHIM, B IUPEMEERER LA, A
R TP Rb TR LERINLAERERL
B, B H ALV, FHMEEERRL DD
EZErL, BRAFHRENETOIOE, EFIH

TS 2 bTHEB Y52 b, DEW, RAEK
ZAHRO, HHRPHEFRTRERD L EERA
TEEL, L1 28MUHAKECER, EALH
TT4BEHEEAETL, EHD L{EMERTEE LS
Bl (R ) £2TORTF— VL EBTHETS
EREAEDRE, PR 2 B TENT 528, £
2T =V, 3L IS HHR-CERRE TS L5
RAIN—a CREAERTLEZ %5, LrL,
EITEERICTAE86%( 12,714 ) DA
BOERTH L, BHEGRPEERAKTSE 5 0
%(9/18)0BENTL, 3%, TOHRDOIHE
HafirRA, RRPEEAKTHE 2% (16
/81 ) BERT B, MERTICERRPOARESE

RS 27— YBICARKHBEL 2ERBOPERETRE.

( LR REREIZAE 4 B H ICH )

RS ERE ( SAlAR) BB _
KRX No. | KRuAH™ | 1 M—N | V—V]| ovi. |(z#x) %EE"
1 73 0 0 0 1 59 60 100%
2 31 10 2 0 0 16 28 517
3 2 4 10 1 0 2 7 20 45
4 21 14 2 ()} 1 1 18 13
5 6 3 1 0 0 1 5 20
6 7 6 0 0 0 1 7 14
7 7 4 0 0 0 2 6 33
8 8 6 0 0 0 1 7 14
9 4 2 1 0 ] 1 4 25
10 5 4 1 0 0 0 5 0
11 10 5 1 0 1 2 9 33
12 6 6 0 0 0 0 6 0
13 18 9 0 0 0 9 18 50
14 25 22 0 0 0 0 22 0
15 20 4 0 0 0 i3 © 1Y 76
16 21 10 0 0 0 6 16 38
17 19 3 2 0 2 11 18 72
i8 13 4 2 0 0 4 10 40
19 4 0 0 0 0 4 4 100
20 2 1 0 0 0 1 2 50
21 4 0 "o )} 0 4 4 100
22 2 1 1 0 0 0 2 0
23 14 0 0 1 1 12 14 100
2 4 12 5 1 0 0 4 10 40
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|25 F 4 : ‘
8. L.fuji 1245 6061 o0 — 0 11 05 o 24 312 [1280 248
TV ALY ,
*9. N.japonica 24 12| 1 83! — 0 98 40[151 831 | O 274 53
Y= hvvHay
10. C.ikaoensis 1 01| o — 0- 0 0 0 1 00
A WA E=I v Ha
11. G.saduski 112 55( 3  250{ — 2 19| 645 262| 25 55 | 4 52 | 791 153
. YERY DD Hos
Non — identified 151 74| o - 1 09| 45 18| 19 42 |3 39| 218 42
Total 2053 12 — 106 2458 456 77 5162 100%
$;f£—4mgbﬁtb 489 10 96 439 107 | 198 302
MY 7o 80 | (205842)] (12712) (106-11) |(2458/56) | (456742) |(794) |(5162/171)

— 7 E—BTHTEPALLTHD, —F, 5, 6
RICHEINZTRAL) v 7 7 58 Ih, 3
THAREZEIEL, BOPEO7 + Sy v Hay
PREHIN TS, ZORKEH, HBLEICEFROBIK
V79 F7ORERD oA T ERTFE LTS, L
P LaERDL, CORRICEEORERTRE 2 CHER
INTnEWN,
V. BEROMGRAERE

L2 CERRBELERIN TV EWEILE
UTWHIXofR (8FEE ) D2EBY 7 v F 7
O3 BIABOEEEHREE Lo BRILE 5 ITRT

T EFDTHD, HIUHE TS 98+ 64 (15 4

%) BBEETHY, FTILFO5 34EETIL6 84
FL34(19%)BEEETH oA, b 4EE
36 6 &5 42 &BHEERED Lk, —F, FILE
XD 1EMB TR ORART —~ 1% (4 SHK)

OB ESBE, 5 IEERKETS 4EEREIR
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BT D HTREMITRE I NI, T THESE LI
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B4 ARCHEBROY 7 v 7 7 BEE, HMMPARS LY, 77y v #a v Be
B ET RO
BOHSaldy by Y Ha v BETRT,
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DL CABRRILERICRE bh2BHo—D LR AIC LDERTE R NOICRK L, HOfA
ELT, Vo F oAy YA Ay OBOE NS Em#tbmhﬁﬁmbkﬁfiﬁﬁﬂ%féé&‘
ELbh b, HHRAMITH CET » & v 2NFET ANTWS (BB ) o AEDY ¥ # 4 RECH




K5 ERY &y 57 OHBHIARE

O~Q:  BEMETEA, 1, 2, 8. 4 W5 1E~5 453 CICRELAEZDOME.

O BROBRKRY 7 » 7 7 ICHTHEBILER, #2257 BROX
PRRERIME T L oy HavRERT,

Voo F s RENTHEHBTEERBL LTI &
YOHNVERTY Y H A ERERINT A
Bo TDOHLAT Y Y H oy dEBELFbTH
1 EAGRED bh DT XS, #EAEL Lo
LA b2ENWEEL bk, —F7 b FY Y Ha
Y11 4 2BHRBEEIN, V) ry F BRI
PEINAER CTHEINATR THEESETD
ok BIC, Z VoYY HavOmis10~11
A, BROALERI Y 7 v 5 r P3N, 24
T ORI BB TR 3K LTk, Mt
TEERETEE, AREMRCFTHEHRRY »
yF T OENEBEE T VY v Ha v ThDHY EES
bh b,

BHRE, EBTLEEY v H 2 v OEHRETH
XN KTBEREHRT B, THEDL 5 HBFI

l} &‘79"7%%&%:

LoTHBY Y ALV BEMTHOTHH 50, B
BOY 7y 7 7 [T pHMEERE BRIICHD &
7 A% CICRE I BT RS N AEEE LR,
8~ 9 QICHEINATRE 1 EIRE2EE LT
Wadoks TO T AHUBRONMBEETR OB 0
BEY YA 4y ORER T R BEMCEE 2 B+ 52
LTWw3 LS Bbhb, B0k WIS M3
BEHAE v 2 A & v PR OB MBFHIANEIT—EK LT
Y, LARoT, Ay v HavCBhiliIhi8
BREBICY 7 v 7 7 CREL, FRERECES
BRIV ZWEBBII D, COL 5 2 EEH
BUCHEATTRE 2 B R 3T AT NT, BRI 5 2 &
KIVEBRICEDLC LR D, Thiid Lbithz
BRAETHBETHIE, &2 AERICRMANT
3, Voo FrICRELEVD, RELZBRELTY



B TRELRNTES 5, TOL S RBRILE.

BEREHBRICEZ AN E R . TlEZE T B
BR2HIHAEREFTEIBO T 0TSS5 500 B
BOoJFGEPIT1I1EELEINTEY, TLAHR (7
HAXI, ~EFXI ) OHEREHLY v H 4 v 4
HOFENTKER DS AFA~THE, 107+
BOFE2ETHH (EELIER ). TNHLOHE
b1 AUBROHERERORTORR%%E2 54,
Z ORBICHTIRT R OMAKB I - b L HESE
Ih b,
BHROTRLE D L ETREERPICOW-THSE
Fb, INbLRI->THETN TS, GHEEED
LEEBREMROFTH LT T TEEN—ADITHER
TN T2 X ERY, BEEROZRKY &
vy F 7 TN ERBEEfTokb TH, 6~119
B DABBEZRAE LT BB LI NI L
Lanb, OB HEE SR BEERETH o
BENEEALDPBENEREHE SORLE TH o K h
EARRATH I WTHICL T CORRBILEES
B5EPCEELLIBOERRBY & v F v KRG LT
WEHEZERETRTIDOTH S,

% & ®» _

1. IEEIRDPEDSE 5 4EED 1 0 AT
51 1LAEAEHIT, 1 580ERRERERA
E, BBTRAEL, 1582 THMEFHICERE
ThH5HT EBERLH IN 2,

2. EWIIRREKT rFOERTESR, RO
HEETV, Voo 7 vREFRE (Vs F 73 L
CHRGFEZRALTALHR ) oM eRELL L
5, 6HRTY & v 77 BREFRIGEEIN A,

3. METRICEEL TWABY Yy HfavdEL
kT s, 11BRLHEEEIN, O bEh
Yoo 7y ORENTREEABL WbhE2T Y Y H A
Y(1fEAK) Lo by vy Har (11 4 2ME4K)
DBHERINKk, 7V FY Y Ha v [IBEORENE
bhbs1l10~11A%Y— 7 L3rEHHEELTL,
HRHDY 7y 77 BERCAHEINLAEHART
BRELETH -7,

4. BEREWBOI bIh i CEEIERI
N TR BEROZHRF Y 7 v F 7 354
BEBHOFETHE LTS, FEBEET6 ~
1 9% LBRICRD bk,

# 33
COREC D7 Y&« i1 %85 > e REH RS
BeB ERHEHKIERHICE (R L2 T

X ik
HRELTL(1979), BILEFENEHER
p, 149, :
BUIBAEDL (1979 ), FIREXLE, 93,
661.

RFE FEL(1962), ARE, 36, 179.
RFE %b(1965), AfR3E, 38, 4138.
JiAtAzZR (1979 ), BMEEE, 34, 3 75.



Clostridium perfringens enterotoxin®

BRI 2ERIEOw T

7 8 1% =

- S PR - 1

Clostridium perfringens D3FIEBRFICREL:
3% Enterotoxin ( M\ FEnt) i< v 2BIE, 5,
BEEEMNEZRETEEE B TLELD TR,
RRRBRGE~OERE CHEE, MEROHEE, Bl
FROBETRT L, vy ~ORETTHEET
cEpEmbh, v OTHERWEL L (ERFI
nTnd, LL, FEROEABIECOWTOM
RBad%<, TOBBISHOMELE LTRIRT
Who EE LA (HHL, 1978 ) CThEE
MVero MlICH LBELRTCEEFHREL TR AL
B3, TO X 5 RROFIREME v~ COrERBE
OEMICRLD O LE L, SEREMRICHT 2
Ent OfER%HRE Lo

# B & F x
1. fHEnt, flEntfifE : WSh3ayfiB (197
8 ) DHETHEL <, BHEEnt HEBRSEL53
pe/mt CHBREEREK ( Ca, MgFE, TP
BS ) THWRLUCER Lk, —F, HMTE ( 1me4
b 16247 Ent ) [AEEAEKTL 0ERRL
TERA LA
2. MfEOREE: Vero, HeLa S3, Hep 2,
MDCK & X UFBHK © R#ifgid\~Th 3, 1 0%
FMmEMEaglie MEM 553 ( LT MEM#:H ) & n
—HORT37C, 8~58KE & v— %
> 7ML PBS T 8 MPEEE, K@K 0.0 3%E-
DTAMNO.2 5% Trypsin W TH 7 2EL b IdAL,
HTMEME:#3 A XPBS T2 ~3sEHEL, +h
ThOBRICEHE L,
8. EEMROBEIEASR . COOKH&EMicro—
plate ® 1 Well [CHEREHY 5 021 & PBS ¥
ME (208, /m) 50pl 2BEL,v—1H37
T T4~5BEE Lk, HEIEFull sheet 2%
BL, BHhEBE~EORIC+, Sheet B BARTE
B THABRIITTORICE T > ABIC— & Liad, —

R EF X

IGREWE T ,Sheet FERDSHIE (BBEAM) X )
BREFZRICIEE & Uk % BEERHILG lucose 2B
£ LA BREO Eagle MEME:HEC Kanamyein ,
Penicillin, Phenol red ,4fRIEME, SEOHE
TEThEhMEEBEL1 00847, 10047, 00083,
1, 0.3 %ICL ARk,

4. Ent OMIBEFEER ORIE | PBSHREntol
mf & MEMBE XL PBS E# Vero il (7 05
Smb) 0.3 b HEDORE T incubate Lk, —E
BB, DL O0. 1 mfL 0.3 % Tryan blue 0.3
me ML OKKFREE, 9 0MARK Y —<1M
PRETEMR TBIER ( el M, 150
~2007%7) &Rk, ¥, FERICFTLFR
OHFMEIAFRLF R Lo

5 MEOEnt BEEOHE (B (500~10
0 05,/ mé®DPBS XIIMEMESHEE 5400 ) 0. 3 me
$16~64MEHREnt 0.3m%30C, 305
incubate %, 2 50 0 rpm, 1 0 &0 LTEL
Fi50. 1 e MEMES & Vero Ml ( 7 05,7
ml) 0.3mlChNZ, 80T, 7 0% incubate L7
L BORRCERTRIOK, —F, BERL 22 HR
Ent, &4 0.1m& 7 05/ mbDOMEME 35

Vero M8 0.3m% 3 0C, 7 04> incubatel T

BRBIEED LR Lk, COBRB®L VMR E O
BT T b KR LA Ent B4Rk,

6. MRS O E : PBS#E#EVero M (5 0 0
B/ mt) % 2 5 Sonicate L%, Sonicate {14
FT007, 155HLL, WRE ERICAT, B
FebBEREIC18.0009, 1 58FLL, B
EBAT e,

T oErEy PREARIG:BES Y — o TRE LA
360F107DE ey FEWERIC 2L HR

Ent 0.0 5me%h 4 Lico FEHEEES 1 ~ 2 BEIC
BREL AP >R BOBER CER Lo '



: = R

L HEEMRICKS S 5 Ent OfEA.
AFEEEMRO Ent REH % 5~7%, MEM &

HEVeroMfa ( 705/ mt) 0.3 mel 2H5HBR

Ent 0.1m% 8 0C, 9 04 incubate L, Tryp—

an blue e 35 L, B1ICHALRDB L ST, Ve—

ro ¢t MDCKiifan:gefa, Bl LBS LR L (Bstx

76%), BHK, Hep 2, HeLa S 8 #fIIEKIE

TREI Ao o TOEHRMBAX LHMENE T
ElE Lo F7, BRLEDo7%D, Cook #8

Microplate #{# o CMEMEZHIEZ HMARICER t -

i 1~3AEELA LD (FHEQHE, 19
78 ), Vero & MDCK#If D% HiSheet HIEL 7%
Drofee TORIEEIM2 0544 hVero T
00075 #%, MDCKTO0.015 £2 THot,
2. E#HEO Ent BE & KA BEE

Ent BEEHME & RS ERROEROZRHL
BELES E LT, SHBEOEntRELESFEEL
T, BREEF2WCAHLNL L5, EntBET
o, BREEMRISBE TS LOICH L, FERSHEM
BRABERABELBRE T ok — 0, BEAELE
TliL, Mannose (K& H5bTHOEXKE, 51 7
HEOEAHET, Ent B2, ERZEMRMICESR

Table 1

Bohroke
8. Ent & & Vero MilREITE OB4%

Ent & & M5IER & OB ERDI, 1 6~ 4
0 9 6 fEHMEnt 0. L mf & MEMESHIER 400 (6 0
B/ m)%30C, 904, incubate L TEHKIEE
EROBE, M1 KHAHN2 L5 CEtERZNWE
BIEREI®< A D, EntE L BFEEOBERILE 82
~ 25 6EMROMA TERE LR LAOT, chi
HNWZEnt OEFERTRELE L bhk, Lo LiHR
b, A—%KEKP B SE&EMIREAWTERTL L,
32 MR Ent /T3, BIROBEMILE  KRE
Aglihofco HBOKIDIC, Ent B EERRIGOR
TLOBBERD D E, BRE Vero MIEARL -
YiZIE L 4 1Ed ot
4  Ent LB Vero Mg OB IER OFBELAL

Vero MilBICEnt #fER 32k & & ORFEZEOR
RELAARLEDIC, 3 2EHBREnt 0. 1w
MEM B4 ( 6 05/ /mt) 0.3 me% 8 0T,
15~10 5% incubate L%k, HEHEE2CcHL
5L, BAROEREIRBEC L >R
L%, BFMOEBEHKICE<LZD, 30T THS6 0
2, 35T Cid4 5 MEBTEBICE Lk, KIC,
Ent2ile B+ 2 2 b ICET RN 2 H~N L.

Effect of Cl.perfringens enterotoxin on

culture cell

Cytotoxic Inactivation of enterotoxin

Cell activity
with antiserum, after heating

Vero + - _
MDCK + - -
Hep 2 ‘ - N.T N.T
Hela S3 - N.T N.T
BHK - N.T N.T

N.T ;3 Not Tested.

5



Table 2

Cafbohydrate'fermentation and Enterotoxin adsorption

et cultured cells

Enterotoxin Carbohydrate fermentation
Cell  adsorption c
~ ( pg / 5x 10 cell) | o
T viw 4]
. <)) L7 %] ~— Q (3] O Vr—r— N —
Whole . VVWVWOOoOWOo S VWU OO0OO0O0O0
Ce]] O*—’OU(UOjI—UU)OCOO'I—'I—'r—'u—-r—
P conr ol EPRP—OC Y o
SO O C Sr—r— OO ©Cr—Y% C
—S T oL MOC>SSECUESE TS ©T
CLETCHHFZNUXNEE IJOICTE O <
Vero + (0.65) + (1.0) 4+ F 4+ 4 omomoeomomm e
MDCK +(0.50) + (31.0) + 4+ 4+ 4+ + 4 o 0 o momol
Hep 2 = (<0.1) = (<0.1) * + 4+ 4+ 4+ 4+ = o o m oo oo
Hela S3 - (<0.1) - (<0.1) + + + 4+ + + = = o o e m o e o
‘ Fiqure 2
Figure 1 _ Time cource of Vero cell killing
Relationship between enterotoxin concentration and o
Vero cell kitling R.L O - o
po| 1) percent of stained cetis g //
£ | @@ in culture medimm ; o o
g | o—c in vhosnhate buffered salind /.‘ % < 5o [ ]
= £ g
it Skim reaction o . - g
Zu : / g 2u o ,
2 o O/ 5 b
2 . i T = o 0—O0 35 °C
S1e 0 ' g E,n o—e 3 o
g o / 4 3
—o— )
248 512 EXES 8 2 ,
Dilution of enterotoxin 15 30 40 ] 13

WIC, MEMEE I #MIE ( 7 05,/ me ) 0. 3 melC

8 2fEMMEnt 0. 1mER/MLTHL, 1, 2, 4,

6 FRICHMTE 0. 1méeMms, BIT30C, 704
incubate L7z & & ORBE LTk, HRIIE 3
CHHLNZ L HIC, Ent B 1 HEERE S TORM
WININT, 3 71 BORFAENHERIN, 4 HBO%R

Incubation time (minutes)

T, RERLREICE Lk B, KRBT,
PLTET 3 0BT L2 Ent CBFEEBEO RN
ERHER Lo

5. Ent OMIREIEERICRIZTRE ORE

Ent €L %Vero Sl OFEICRITHEE DEE #
#ETT 7 IC, MEM bt ( 7 0 5,42 )



Fiqure 3 . .
Effect of antiserum on Vero cell killing
with enterotoxin o

80 o— @
] /
> [ ]
2 50 ////
=
«<
[=N
>
S
5
£
S 40 :
©
@
i =
<
+ 20
o
o

0 ? ¢ 6 minutes

Incubation time before addition of antiserum

Fiqure 4 .
Effect of Temperature on Vero cell killing

30
—_ —®
-
)
3
=
3
- 60
=
£
s
5 ®
S 40
»
E 4
-
@
=
o
LT o
~ /
=
8

10 M "

‘Temperature ( °C)

0.3melC 6 4 &R Ent 0. 1 me ML, FEEK
7 04 incubatel % & 2 ORERE KDk, ERIL
B4R Lo BAEERES~15CTIL0~1.5%
EBDTED oA, 2 0T L3 5 CIATT,

60:576%LAHICEAL, 85~40CTRS
C&E Lo TR LB D, FE5~15C, 70
4> incubate MifICHLNIE LML, BEIC3 0,70
7 incubate L7c& &L, FBEOBEIMNI %D

ofe

Fiaure 5

Effect of culture medium on_Vero cell killing

-
-

0p—e@

Cell stained with trypan blue (%)

7z % T

Dilution of medium

.g:

6. RTERE OMEMESHICE# |7 Vero Ml icH
3 5Ent OfEf '

M 13\, PBS Fi it MEM B2 72 540
BICE LED CEntRSHOENWC L 2R DADT,
M1 sEE—DFE (AL, Entid6 4EFK
R ) THIFL O Ent B HEIC RIT TSI O
MEM S5 E OB %E Rl HRIEE 5 KA L
NBTEL, BBBENE R BHIKOhT, Mo
Ent REULE 25T & IWRI NI, TOLH
ERERS D, MO Ent BEHEAEREEET 2
MEM £ttt OfF s OBRBAMC L > TR BT
T2 ERFEINEDT, TOBNT2R2%k, A
H1 6 FEHREnt 0. 1 me & MEM B #0455 M58 V—
ero il ( 1005,/ mt) 0.3m%30C, 705
incubate L7c & & OBFEER P/, FRIEE 3|
7o EntEMEMEEH, MR a MEMSEH 5L
1 0 B4 MBEEHE VeroMICK LT, #h%h
79, 85, 6 0BLENEFEEY R LK%, LAl
Y23y, TI/BEER(\WTFhd Gibeo &) ik
Vero MfICIL, 1 1~1 5 BOREEL AT % 2
oo CORRNPOLEERI 4 OEEERES LA
7®OT, 1%EDTAMMEMESHR L 1 0 BInyEEs
#Vero MfRICST 35 Ent OBFEIEAZHA~NS L,
BFE&K 3 ~5 %té&&&&!’ﬁﬂ%%ﬁ%b&#ofco i
RO%WIC, PBS, CaCly , Mg€ly+ 6Hy 0. 7N
(##EL0.1 ¢,/ £) PBS, CaQy %MPBS,
MgCly * 6Hp OMPBS, Th2h ik, i
L7 Vero fifgiC Ent # Lk & [F—&GTEAX2

—57—



Tadle 8

Effect of Medium component on Vero cell Killing

Medium component

Eagle MEM medium supplemened
with 10 % calf serum

Eagle MEM Medium
Vitamine solution
Amino acid solution
10 % calf serum

Eagle MEM medium supplemented
with 1 % EDTA

10 % calf serum supplemented
with 1 % EDTA

Phosphate buffered saline
(PBS)

PBS supplemented with CaCly and MaCl,
PBS supplemented with CaCly
PBS supplemented with MgCl,

(%)

Staining rate
79

83
11
8
60
3

5

36
34

7k Th, PBS#IUMgCly » 6H,0MPBS&E
BT, 8 BOBFE LB bhEdh ok,
CaCly HMPBS %7iLCaCly, MgClye6Hy0
FIMPBS FEEME TIX, 8 5 BOBFEEME LA,
CaCly OEBEHIVRINK,

7. BEOYH THNE L% Ent OVerodifKIE
EM. ' ‘

Ent DEWEBRECOWTORRZ B LT,
Ent 2&ROWHE CRINER (BELLE1 £~
fzx1d%M,%@@f25MVM),PBﬁ¥
BERRICIERAIEk, BROEMIIFR LA o%
%3, 3~ TPN, DPN, ATP, FAD, FMN,
YRZ7€r, €Yoy, €45y, Xy b5
YBANTYY L, FTI 2, TRANEH, =2
FUYR, VRFLr, YUy, TAX="1,
V¥, FAI—X, Hyhr—x, Y/ —R, H
77+—2%, 78, CaCly, MnClg , Zn—
Clz , BaCly ,CdCly , FeClg ,MgCly ,Co

—Clg, PbCly ,CrClg ChLIKZEntfEED
HRERBOERD oo

WIC, Vero MO Ent Recepter [CONT
DHREB LW, 8 2EHRENt 0.2 M RE
OWHE (100 7/ m)0.2meT37 CTLOSHIERL,

e X F

MEME 78 Vero Ml ( 7 05,/ /me) 0.8 meiC

0.3meN%, 80T, 6 04 incubate L, HITE
T~ BRUFRLAD ok, BV s
VA F(Sigm @B ), a>hr<YyraA, =

— R, IVRTFe—N, Frxsa—rWp, g—
AbwT7yryy, vvFyKEnt (ERAOHE %32
DB ok,

8 Vero#ifESonicate BHAKESDOEnt KE
BE. '

Vero#ife & ¢ Sonicate BLA4EESETO
Ent BEEXHIE L, PBSEEMEE + O
EHRESIATNY, ME500544D, 0.6 5
~0.8 #7OEnt #’AE L4235, TDSonicate
HHfE5 00 F4%b, 3.4 47 LEIE{DEnt
zBE LI TLTCEOREEELZT 007, 155
WEBIL13,000¢, 155 LBICHITEALDE
BHAF, T00~18000¢, 15HLBEH
KERF LTRDOhA (F4 ), &%, PBS &

 ME100T, 2 0MBANLT + b M,

BB LA L B, Ent ORBEE Ao %,

= g
Ent OB BEREMBEFN, EWEHFELED,



THEAD LN TS, Lol BRIREANES S
MERELEIGTD, P BREnt OKEM (0.001
LY m)TERTHIOTHY, BEAOFHM%Z Ent
EBEIEL AN TR D oks 4H, EnticHd
AHVero MAZRIEDODose response Curve
 HRDALECH, EntBEC. 6 ~4 717 mTH
BEERL, BERRIGKIAFN I VRERL,
BThok tld, FER L ZEnt OBBEESLW
BEICLZd3DEEL bk, T T, ZELETZO
FEEEOEnt BEBAIEICHA Lk,

Ent ZHGHES B E TR LNi iLo b)), <oxICIE
3 LRI 3 2(SH D, 1976) B D3RSI,
AAPICEn tISE, JEREIHERO DL LT T5
EEL NG, 4, HBEMELY <L T Ent &
ZECEADD DT L 2 BB Lo TORZHEN
PRALGEHICLEIDTEDH 950 EELOR (
K1 )EP<ED, MlBoRE (1 78 ) REELD
BEETRI AP o%kD, EntBiE, £5Recep—
or LBRTAHEEFRE LA, £ T, Rece—
ptor KDNWT 1~ 2 OWE %1T o ko TOHR,
Ent BEREEIF (700 #HLE) 2V K — o
(180007 LWE)ChENHE, S +avy

Table 4

7 B IEES (70 0~1 3,0 00 $HE) IC

EARMTHENTRINK, LBL, WHEE LT
3, OBRICHONDB LIRS 7 ) 4 Vo
VATa—nThnCE, BEMET, )73k

CREMTHLCLERLAKE EE ok,

Ent €I BVero MlROBIEEARTHREG~O
Ent #&6& & MIRMERED 2 DIKAT 5L, §TE

T, BAHURICKH . T pF OEnt 250 055 O

MRRICHET 2 EREL, 3006E:bh, BE

S T8 0L ({BL 8 0 °C ) OMBEEE 2K

2bEL 6D, LirL, HEEELER A% B
'f’FVCgf(' L OHELLTEZ VY, MeDonel 6 (1
977)dEnt Ko VI Mo VY TOR
ZHENTEROD LT E#HEL, AL (19
80 )idEnt #Vero MBROESBEDLL IS
L, ZO#RIES Ca 2t OMBATHAI L > T
ERATLCERTRRLTND, FZERICEFNTY,
EAL(1980) Rk, BE L Ca2T o,

Ent ORAACHROTEEL C LIWRANEZAR,
fEICHR B F s active RRETD 2Bl 4R
FTLERIABONA(FS ), WFhiKLTd, &
BIBER Vv <~ TOEnt fEBOBNRLE LB bh

Enterotoxin adsorption of various fraction

of Vero cell

Fraction Adsorbed enterotoxin
( ug / 5x10° cell)
Whole cell 0.70
Lyophilized whole cell 0.75
Whole 3.50
700g, 15 min é bé
Sonicated - precipitate :
cell :
700-13.000g,15 min 122
precipitate :
13.000g, 15 min 0.26

supernatant
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E & »

BEMRICH 3T 5Clostridium perfring—
ens Enterotoxin (Ent ) OfERKOWTH
L, ROBEEEX,
1) EntidVero, MDCK MFRICK LEFEIEAR
HTH o2, Hep2, BHK, HeLa S3 #ifulcst
LEHETH sk, 2h bOMOD Enti&S i Mi
REDOEnt BRERLEBR LAY, MREOHEK
RIZESHLE B% 0B ED o %o
2) Ent 3SR Vero MIRICE /M Licts,
Ca?F, Mg?t T8 PBS BMICIZ & A &1k B
Ladoke TOENLEMFOCa?T OAm LM
HOEBRRBICGERT 5 &L Bbhk. 4 EntDif
MBFCERABEICKEL, 15 CUTF Tz A
ERBO N R o

3) EntiCL 5 Vero #MifeOFDODose respon—
se CurveldEntE0.15~12p% mCHESE
BHERLADT, ThiBnikEnt OEEA ThE
Thoke, FikideEr=ey V ERRIG L b SEHED
BB THok,

4) HBROEnt BAEREILHIR% Sonicate 352
EIE > THEM L7 Sonicate DEnt BEES
[£700~18000 7UBEACRBLA, 70
0 FUBTEHLU18000 7 LHECHSE IEDL

hizdofk, ¥, MEOEnt Receptor (I}

) 7 vk, BB LEL Dhiah, ok
TRAINDA 7V AV P, avrFa—r Lk
Moo
TME#BHCY Y BHK, HeLa S3, .MDCK,
Hep 2 Mile 2 BHEH A2 48520, v 1+ <,

REAZEFRRERECEH LT,
b Ak
1) b (1978). AfFE. 19, 294~
298. .
2) NiiLo{1971). Infec. Immun. 3,
100~106. '

3)=WMAL (1976 )MEe3MaEEy Koy
A FFa%E, 154~15 8.

4) McDonel et al( 197 7). Infec.
Immun. 15, 999~1001.

5) AL (1980). GHEEE, 85, 1 45.
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WAL, ME - AERE, 22 8. HH,
HAARBLER L.
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2 ERBYHT I 7 P HBLETSHY, i@
A 1AL AL BRIES TD e, BHEBE -
(£8) B#E1ECKL TR \E5 > %ko F—#E
TRRCRELAIOETZO T BEL &KL
BoEH, Bhrredx—tLad0 L0+
BHEDHRN L W S HIATD 5 %o ELHOTRFR
i, #HHROB, MBHECHH»DLIEL, FBERA
—7T, /MNe EEHOEMN, hoEscEis <,
BERERACEZEORUBREN—HE % > (- Thiko
FHLEPORS S EEEE 2 o BEMROETH - %
B, ThUBOFE I HER Ih ko ML L TAVE
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(=9 XOFAR LT, BEE2RETABEFEI R
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ERERATOREEN~ v AOEOERTH5
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BERETOESE. BT 2 by (B, -
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m, £3EHEETCORETE, KB ( Pediaestrum
biwee)IILD100=15 5 0mg Ky, 54 BHEE
OFLfE, EE( Fragilaria crotonensis)
BID 100=2800 " /Ly, BB Microcystis
aeruginose SEEHR) XL D10 0=250m Ky
Thoto Gorhan(1964) FEEOEMRKD
NTEHME IR T2 v, BRREOKOED L5
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RICTEZD ke 198041 AOEKRE Xy
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6 5m,/ 10 0mlXIC&IT BUBEOFETEoEing
B ohi s ko EHE - FEHBORSGEEZ,
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RERF IV FE 92— + RUOHBREROES
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YT Sy v (Bh, 3o
LD100=250mdry wt kg body Wt, &k
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2) Gorham,P.(1964), Toxic algase, P. 4) Arakawa et al.(1960), Jap, J.

307~3386,In D.Jackson(ed. ), Algae . Exp.Med.;8 0(8): 18 5.
and man. Plenum Publishing Corp. 5) MILEAMm( 19 6 2) , KEAFERAEIES,

New York., 2 6 1, EEMELRE.
8) Heroid et a1.(1958), Z.f .Fhy- "
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