=% (toxicology) APH

+ NS4 JLAR (Patacelsus; 14931541 ) AT - SR iR CI H 42
DRIEFEFEND, MEIZETATEELIH D FBHEDLTNED
I, B FFEITT D= | "Alle Ding sind Gift und nichts
ohn Gift; alein die Dosis macht daf ein Ding keift Gt" ("All
things are poison and nothing is without poison; only the dose
makes a thing not a poison")

EROEEYEDOEL~DRE | PR (iR Sk
1% (toxicology) &LV, 1960 FRMAIZE IS -FHLLVFE
. BYEEVCEERRBUEDEFLICHENVERELS LMY, iE
EITHENMTHR TS

- EERTIE, EHEBFRDNTYREBAZLEE LA,

« BRAED 10% |CFFEEERL Y EAINEL, 1000 AZ7F=U1A

DA VIEBERFMY (REREE) EFHTLHSAL N

« 80% DEBFITHEILGHLLAAFIL, BULRFEELERS
RIS THEDND, HAHEDB MK FERHFZHEA,
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BRARGHEDFHEILE (LDSO0)

+ LD50 liﬂ:;%ﬁi—vﬁ;h ELE Jh&tg%ﬁb% SRELT,

ZDEHI : - wE
BEL-EYMD 50 %h‘ﬁEt?’éFﬁs’é‘WEéT’U@s( me/ke )
ELTRT L IEEYEORMEEDESIORKRMIGIZ(HE: EIC
Yk http://www.eic.or jp/ecoterm/?act=view&serial=252 )

10 mg/kg

LG e BET FU Ll

0.015mg/kg ) B |
VX S R -
0.003 mg/kg (fp 5ty 500 mg/kg | Y ‘
(REMHEESZSO—1E, FEr7S/ 71y | '
YEEFIY) (ROBWTET M\
GE) B:KE, B ER, & BR, K: KR, ‘ - é - A 2,400 mg,kg
. S . m
(B, U, &SR OD)Lgt”%jj-Z b+ RS L
201546 B 2280 I #1£% AP9] Minato Nakazawa 2

2t/ d:0E !
IZ&>TED
BILTLDEE
2015&6}51225

EFME CEREmDRUL- BEt &
ARV N—FAVMRITORAT

RIEEEAME

ﬁé:é o o
EXm _
e

=
FRRE
T

RS R
DMRE

= |57 Eik- 5Lt

’EE%AF‘?JM ato Nakazawa 3

\-—wv
op R

HIRBh TR

¢ RERENT DEKRE

< JRREER: ﬁ#ﬁﬁ(ﬁqﬂﬁk BIR, vo077—2), BAMIEOCY 1L R EE R
~DWE (NI, 1258—J10YIk B AL AENAE, BERERG, B
SRR (IgM D)

« BEW ACEFBCOBEAICLLERGE. FBCSDY—HELTOHRRERH
I HEMRE FECICKYERLShYIOT7—OF L bHMllatERE

+ FEREROEKRBAHE
EMRHER BREENEKBECRBUAN A~

o AOFAHRA: Cu Zn Cd FICLYFBREIND, EEREMYAMKI RS
NOFTB5F (-SHEEE<EHB, MW6000-7000)

- EMEFRIEESR: SOD, HE85—F, GPxHE
+ DNABEERR HUKOIRTYFIEER

®&0 SH BTEFNE od Iiﬁﬁ’.’)lal:lfﬂ‘*'fz
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IR YR HE B

< JHIEERRH OFEEER, EXRE, BER T HEREMIR
R THEISE SN #HINS, BTEEEEYE
EBBRIEMBENRINSN AT,

o FfEE: KSUERMEEN NSRS S, KIR
HEITRARELTHILENDRINSND LY, EREL
TN SRINEN B AL MEINS LN

- RIEEH: BHILHRICELDT, HILEDOMITEAT
AR EAMECEREICE SRV EA S LAY, [IE1E
KR, /N\TO—k, N\SFF, YU ERINBHY
o KEEEDT—HIZ&DE, HIUDEIEEIL TERELT

fiT0.1 gmin/m*, RIET15 gmin/m*, ®RIKELTEET
1.7 g~min/m’
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RRNENRE

c EEDEOEMRBOFEL, ERAOZTOYEICHT D
2

BZE, TOWME (B WNETORBEY) OERSATOH

EEICIKTE

o BEIL, YUY (Absorption), 47 (Distribution), 1%
(Metabolism) , HEittt (Excretion) D4R F M54 5ANENEE
(ADME) IZ&YIRESN D

lt:?%'ﬁb‘“&éfﬁﬂﬁ%ﬁl:Bﬁ%’é%ié%fi@?Bﬂ’éﬁﬁﬁiﬁfit
hP)

AICERFREISEY S (FE) ZIRMER (BHEE
target organ ) &LVD

BRZHLHEBICIVELDHLIDT, EZMHEBIREIEREEL
@mb&‘
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/\*ﬁ
s KRDRBRESRIIYEICK->TELS

« DDT (FRABFID—F) OF AR 42—l (SEFEREE) (X5
ﬂﬁ%ﬁ‘f&l_ b

« EHROKRIIBEBICRS THBOERICES MY DA, A7
gg@fﬁ(i%ﬂﬁ%ﬁlﬁd) DmEMNNSE HORBRICHERL
\

© DRIV LRFECBRICEETS
s DTHYPEICL->TELDIRE

 ERAIOER : BB~ O MRS C MK (BBB), I
RARAREEFT (BPB) &L Vo= #B#RIFT
s MBAIDER: 7 FOKRES, IBRMEDREE, MRS
HAMRERS EDREET
- EIARRICER T AVEEYFHF RN RN
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5t

- BEYREHIE, EARpICE, MEOBIEEEXRSES
CEITRYBEHERY RIG

- BEEBEN MEICI O TRRBEMOANEN
AREVEENH S HBEEL

. 1’6551&1750)&[%

- BIMERG: B, B, MAKRBRICLLEERESA &
1$W®§<®ﬂﬁ%§fﬁbhé7ﬁ\ AN &L IE R, TS
20Y—.LH () cytochrome P450 &ELVIN LA /NI HE
BRIERSEMELER, 7/LO—ILOEIEL P450 &Y
H ADH IZKYFILTERIZ, EBITALDH ITKY AL B
~BE SN HRERNE

« BUMERG:JILI0OVEIEAE, REEAES 7EFILEES
BE NMAMHELOEEICIYH#EINAOTLS
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73—l ADHI1 IH/—)L
BkRER AARATI% HELSLDTENTILTEREE

N-FHEFIL  NAT2
RBER

UDP-#4 L% UGTIA1  EYLEY 2
% VERERTSEE Gilbert JEfEE#

RSB RDEEHSE

EYRHER g{zﬁ’]% %ﬁ&&é? k}?(i?ﬁl}i{& REDFE

héﬁ%‘
[

BHAT4-20% FFEBICEFH7)La—ILHRBIEEIC

MAEIREAY  BATH 60% ;MWEM’FFﬁb{E PASEAAYE 2
—T7OrE HAAKI12%  FtEmiERaE

Crigier-Najjar JE{& B¢ (% % 1H) >
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Hitd
- BT R, R E

o REEADQEEM : B TORBKMKIER (IMED 25 %H R ERE
IZEL, ZD55 20 %A BEiESN S, MW 6F LT ILEE),
RIS TOBIRLIN, BeENEREIC LD RBE~DD i (EAA
>1@E£%liﬁ#ﬁ%7 ZHAUNSUAR=E, BAF U EYETE
BHFA ISV RAR—AIZLD) EBRIN(T LO—REDE
ERHNTETTES BAUEYEILIEYTEERISAOTLY)

« B~ RN SR EIEGE LLLICIEEEE ST
BRSNS, BUASVVIEIZTDEFEFEPIC
Bt n oA, BEMELVYIE [T/ 5 THRI (BRIT R, £
FILIKIRIZE) . TIVAFAARERLT LoDV EIRE LR
VIEERT =4 VS5V ZR—FMRP2 L ELT-R 5V R
R—FFFICKYREBNRIICREST A~ Rl ST 5 (5 AR RE)

1&:5% (/:IiF//f.;): “BG)%% PCB DDT%) ?L,'I'

201546 A22H

- FnEt=

=D FE

EMH=MRRFTTOHMICLENEE
- AMEME 1 ERECTEHRBICRT, LD50 40 LC50 T
c BEAMEN REBSICEY1I ~3yARBETREE
c IS HrA~ 1 FULOBRETRE
s BHAEE AERICRR(EESHLLER)
ENRBEOEHICKDIHEE
« EPAE DAAEFERTHEE

- 1= T—23>: DNAEEAEE SN TR M E R

- JOE—lav EEMEIETELAAML
c FERM BEEHEOEREZFRTINE. ELFEN

- SR REREROBREICL>THRERECTEA
o fih, EFEEME, MRS, RESM NMBELLE

SHEOENRE

c TOVEDERRNTORHDRYPERZMEDENKRY, &
HRBENBGECDIREEFEMRE LD

« ARIVLDGE, BEBRETEA (13 (RERE_IDT

BISLEE A HEM, ERICRINENIHREY LOEEE
THBI-SHAL, TORBA BRI HDT, AltE
HARIBT 50 EFHE, BEEEANRRT 50 L EROE
FRAE) ThY, CbPEMEEENZ 5,

- ERROENEBAENER(NLSHR) THEH LD,

NZ3—FBREFIO—E) DBEMHFELSMTHAH_L(E, &K<
HMon TS,

. MR TRARMEESRMEBMAE SN, BRS i
RELTIHETNS, BRF MR 5 LA H

« BEER As) FEERMALVDTNELENAULADHD, &

ZF il BEIFE (o077 — P NK HIREOEEETIF5)

&% AF91 Minato Nakazawa 10 2015466 A22H I'& 422 AF91 Minato Nakazawa 1 2015466 A22R 514 AP Minato Nakazawa 12
2= 1 ) £ nhoNHEMHHEBROHY A =4 e 435
ﬂ =] (Source: Collins FS, Gray GM, Bucher JR: Transforming Environmental Health = |$ 0) *E *71_2

- FHET®

« EREXR ARRERIIFA, BREKPHEFHT A (FHRTRE
L= EDERRBIZED D) LEFHTF z*i %(DH%E'E#%;E
ERICEEHRELS T, HEERERD

© YRR OEEMERBROMNREZICA.
o SMHERDIESE (cf. OECD FMHERHMRT 1Y)
- REROSMHER RE5% 2W R, SR, LD50 3
- BRUSHHRR: 2~ wWEBBKRE, &R, NOELH#E

- EMEURR FWE+IEEEE RE2yARER
5. NOEL, ADI, TDIZ&H

< 2O, BT DNAREESERHR EFESR
HALEESHRR, TRRMEAR (Ames 55, REMAKE
& (in V|tro;Cin§‘Fﬂﬂﬂ§Fﬁ_L}%)) Z?'J—‘zngi
B ARSNHRR ROSHRR £ME=4LY, &
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Protection. Science, 319: 906-7, 2008.)

ERERTERESE || - EEEHR UM
ErDRER ool REWENMERER A
- | SRR aeemmne BES
HIS5749ya
_ ayPauRT | HTFER
k3522 #8 M (C.elegans) BER
VIZY =
=5%IE
— AN 1T
AN = -
(ZFHEEDLD &; |$%ﬁ‘?"ﬁ5‘0)
F—4 YEalb—bk) ||

éﬁt NS
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- ARBIEITONTIE, $MHBIES (LDSO) OEMBILRE

(LC50), F#F & & (EDS0) HEXRLVD

- RENEFETSES

ﬁﬁﬁsiﬁ’Cd)%Ed)%ﬁ%ﬁLOL\‘C ERBERARYIIDE
RETDE HEIEEUTCTRREEAEDOICESIET ., CD
mA R AR AR (RE)

- REAFELEMGS

s BRESN-FHEOHT, ZEHHWNIFUNBOLNEN>-RK
MDFEAE%, NOEL ( No—Observed Effect Level: #E/EHR) H AU L
NOAEL ( No—Observed Adverse Effect Level EEME) ST

« BIBEBOLELRIGY DERMAHET SAREMNEITHEHDT,
REFHHLIVETEEERREEERT D

« EEREE (Virtually Safe Dose: VSD) : 21+ AN ATRER RIL AL
EHREL, TNLUTOYRILMGEVWHEITREMICRELRLT
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L& H ¥ (RfD: Reference Dose)

+ ADI (Acceptable Daily Intake) : ¥ 1 BIEIRE, ERIMIIZFI
ASnHYE (BEPLESHMY) ISDONT, ERA—4EE
RLTHEBRNZWNEEZLNDT1BHI-YDIERE

+ TDI (Tolerable Daily Intake) : &1 HiERE., ERIAIZER
FRODTHWRRFERYELLEITDONT, ERS—AFEER
LTHEBRINEWEEZONDTHH-YDERSE

EBLHEALE me/ke WE / B, BbEZENSUVEERE)
MERW SRR TROMN Tz NOAEL (FRBAIFE (X
NOEL FE7=[% LOAEL=Lowest Observed Adverse Effect
Level; JR/NEME)%E, ADIELREZEK (safety factor)
% TDIHLARFEEEE (uncertainty factor) TEI-TES,

RUDIRILITBE LR ZLTIIACERAME, —RICEBYE
ERTHF-NOAEL Aot H T 5740, BEICRKX 10, EiRE
»E—j( 10 TRA 100 %@, NOEL A/ LOAEL #5158 1%
SHIZ10Z#NTT1000 FEATHIEMNE
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- A
ITT-REER) &

= =GB R

+ FAR (dose ) tounhiR BEITIS L TRMIER CE AN RISREHNEL

EMOET=LLTO dose I ﬂﬂ'éﬁﬁ;ﬂ]‘“( RIGLT=-fAE#ZD dose 5%
DBRELEFALNILTHSE, S$Hﬂﬁl-fd~6n_):7ﬁ(§b\ REARK, R
7S @Eﬁ)(-ﬁf*ﬁﬁ&b-—& B, RENMERS T IR

© FHOBABNRGERYT ANRE S HEER (EDS0) LS, %ﬁaiﬂiﬁﬁ‘tlt#ﬁ

M= (LD50) AR Ebh, #EICIETO

EvhMr Sy i (AR MTT
13, sty X HREORHEMEED)

« AREHBEBLTRRERDILLHD

By + frXs), B(z) = [ Al

Probit: F*(X;) =
Logit: " (X;) = A(Bo + f1Xi), A2) = e

Table | Mortality and LDy, value of rats in single dose oral taxicity lest

of 2-mercaptobenzimidazole

v

(=
htt //www wam. go]p/wamappl/bblligo sf/O/fBalfh7dO741354M92571d1000b"64/$FILE/200608185 ryou3-3 1 6,pdf
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AERIGEBRORIGETIL

DUEYNET IV RNAMEM BEEFICERLIBGES5X
D&, ZDMEMNAAILT D, BRTEED IS L THREMNA AL
9 HHEREPD) [, 1051 EIBEELEVHERZS|M-fEEL
T#Ron, P(D)=1-h(0)=1-exp(-qD) . IEFAEB TITFEA AR
I REITLA, tLBIEE a ZRNARD—TI7IRER S,

BRESEBRREET IV 1 DOMIAANAILT D=0 k REED
RISH—TEDIEF TRADBENHY, FEREDRIGENA
EN—RATRINSGEFANIE,
P(D)=1-exp(~(q0+q1D+q2D"2+..+qkDK))

KE EPADNHAWLTLDDI(E, COETILIZ q1>0 ELVSHIFE
DlF1= Crump DET )L, BEE, P0) IZLD RVZERRLV-ER
FE D TOHERMNAURY, DFEYIBEI') XS RD)=P(D)-PO)/
[-PO}EEZS, COETILTIED A0 [SELEE RD) [F3k
BB qID D DT, EREETITBR YR INAEICLES

o
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