H4E (toxicology) APH

« /857 )LAR (Patacelsus; 1493-1541 ) A - SRS AT CI EILF D
RIEFEEND, TPEICZTRTEELH D FHEDENLOIFE
W MBEEICTADILE | "dlle Ding sind Gift und nichts ohn Gift;
alein die Dosis macht daf3 ein Ding kein Gift ist” ("All things are poison
and nothing is without poison; only the dose makes a thing not a
poison")
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T )= : HFEEHMN
—7—(tOX|co|0gy) t("jo 1960 fﬁf‘t*ﬂ“Ef:?ﬂfﬂéhf’gﬁbb‘:{—ﬁ B
b%ff‘i%un%l&@?%t( HOWEEENLELY, ERICHELNT

\

s EEMATHE, ENERMERADNTVREBAZSERLRE,

* IRAZE® 10% [CAFEZSEETRIBELL, 1000 ALY ALH
VITHABRANY (RERGE) FEHTHEIALL

o 80% DEFIZEDHHLLIMNAFIE, BOIFBEDEEEN
o THELNS, HAHEDAMKICIFEREFZ[FER,
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BRRGHMEDFHBIEE (LD0)

* LD50 liﬂ:ac%ét%v vb, ELEVNMEEDERREYICRSL, TOER
VREREARI A ICFE T = (dose) , BE, HELI-EW
M 50 %h\?ﬁt?é)ﬁ;&%iéf_umg (mg/kg) TRY
* LEMBEORMEEM DRSO K RMFEE (KM EIC Rk http//
www.eic.or jp/ecoterm/?act=view&serial=252 R U}
http://www.mhlw.go.jp/topics/syokuchu/poison/animal_det_09.html )

(Tv FERT
0.015mg/kg )

242 (
0.01 mgkg (XHRM oamrr < (e

500 mg/kg

BN, FREEEEO— TEE7E/ 7z | o
B HFORFOY) ’**ﬁﬁgf’ e \ S
GE) B kK, & : B%, o WK, K: KR, A: gown) 2.400 ma/k
i (U, @ 8% s 9
®, 81U, U4z AR VI

L HE OER GO R - HEt &K
NV /A=A MEATOBAT

E%uu
(R,

B RME sy
B8 ° o) mFE
EFER _ E
R0 )

Mm#z -
UZA¥:1

\—V
g || RS

%E %] L) [ |
¥

MR | KRNI Y A E R A 5B LRI

ESTHAL, TOE=DRDRENT OWMADKRRIZLH LT FER-It

NBBE BIICHRBAESIZ5 5% TORE e
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IR MR i

CHLEEm: ORI TRE, BETHEREMRE
B RICE TSNS, B CRISAENE 55
HEE A RIS AT,

« R KKUELMEELMREASRIREN D, KR
ELRARELTHIEEMORINSN S LY, BZK[ELTH
M LIRIREN S A ELF L

C B B SO T, LB ORI A TR
IR ARSI DBV E NS LD, miR{biRk
R, /N\TO—k, NSFFY, FYUGERINHY
s KEBEEDT—HICLDE, YUVOBREE, [AELELTHT

0.1 g-min/m*, RET15 g-min/m*, J®RIAELTRIET1.7 g-

min/m?®
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A AR TEIEAE

© RERENT HEKDE

o FRE:RERAGFRER, Bk I/077—2), NAMIERCY 1L RBEEERA DK
% )%ﬂ‘ﬂﬂﬂ, 1UE—DIAVIZEBYALABWRE, HARERG, BARE (1M
i
- RERM BCEFECOBAIICELERGE, FERDOY—AELTORRERHT SR
HHRE, FACICKYER LS TINT7—DUF(ICL DM RE
. 3Fﬁr%®$ﬁiﬂﬁﬁﬂ
EMREER IERERMEKBECRBUAS S

* AAOFA A Cu, Zn, Cd FI< J:Uﬁ%éhé EEREMYAAKIM SN AT
<FBH5F (-SHEZ <35, MW6000-7000)

o EMEEFIEEFR: SOD, hE5—E, GPxHE
+ DNASHEEERR BERBFOIRTVFEER

RO SH BTEAFNE Cd BFEEOAIOFARAS
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kil
- KRORESHIEMEIC Lo TRIS

* DDT (BRBFD—FE) OF AR 2—)L (EFAEREE) (ZA5HA4
ﬁ“-s*ﬂg—

o SEMEOKER (3 BRI 5 2 TR AR 1’5 Y Y BHY, AFILIK
RIEFEIRRE DS \?ﬁﬁb\ll\'é( fiPRREICHERLPT LY

© APV LRFRCBERISERTS
* MHYEICLH->TRLEIRE

s SAAINER : KA~ O M EAC MK KB (8BB), Mk
FAHZREPY (BPB) &L\ o = #H#:REFY

* MBADER: R FOKRES, [EBEMORE, MRS OREH
Ry EDFEE S
- BEHRBICER T AME R EDPEHEEAS RN
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AABRE

c LEMBOEUREOEEE, EARAOZTOYEICKT HRZ
};1‘&_ ZTOWME (HINIZTORBED OERSBLITOREIS
;
e B, IRUX (Absorption), %371 (Distribution), 1t
(Metabolism) , #Eittt (Excretion) D4 & Fh bi 5K NEIHE (ADME)
IT&YRESND

c EEYMELNHLSEBICEETEEASRENOTREBRFRRELL

J

s REICERFEEICET A (FE) ZZMAK ZNERE;
target organ ) &LVD

c B=Z L’f\i-‘&%ﬁﬁ&k&U%?ﬁ“ﬁ)éd)’G, BHHRARLERELLR
=Y/
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REBERDERHSE

EYREESR BN | EHLULRY | RE(FLRE | REORE

BN TEMERD) SARE

90 FHE
Cytochrome CYP2C19 |HTAMAEA |AATI, B | R#ESNIZEDORIERLERERE
P450 TIZMURE | RAATH20% | HEL
FILa—IL ADH1 I8/—)L BAT4-20% B | FFEICET57ILa— )L HHeIC R
BikREER AATION BLEDTEMTILTERESE
FILTER ALDH2 THEATLTE | BARXH FENZ L TERHNERE LR
BikREER K BAAHK40% | AECYP TN (TTyr—)
N-F7tFIL NAT2 HUEREAV= | BATH 60% i%mmlﬁ’ﬁﬁﬁﬁfﬁﬂbﬂ\(;%
MR TOrE BARAH 12% MERGLE)
JTNEFAL | GSTMI EPAMFE | GSTMI (X @@l:;é%ﬁ%%ﬁ%o)ﬂﬁmx

S-EBERE | GSTTI BERIEKRT | 50%, GSTT1 [
GSTP1 REUE #9 38!

UDP-4/)L~0 |UGT1A1 EJILEY ? Crigier—Naijar fE1R 2 (B E1E) ©
DRI EER Gilbert fiE % ¢

FATUUAF | TPMT HEAMRBE, BATIERER | KE @13%1%@@%%\1@&@5‘&
IVERIBEER b ES £0.2-0.3% LI

e

« EYRBIL, EXRMICIE, MEOBUEERSELHL
[CRYUBE#ZER Y RIS

BHIBED, MEICLoTIRBENOALEULN
REWVGEELHH>RBHEEIL

. 1%551&5"60)&‘[%

© FIARMG: BE, ST, MKSBRICESTREEA, £ARN
B S DRETHHIH, ﬂﬂm\ﬁt,ﬁ% s ny—
L D gytochrome P450 &LV LA NN ETEREL KUG
EMELER, 7ILO—)LOBIEIL P450 &U$ ADHIZEYT
;ﬁk;tb‘l:, EBITALDH [ZRYBILR BN RIS D8RR

* BIARE: JLIOVEEE, REMAS, 7ETILAGK
E NARMELOREICIVHSh TS
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Bt
- ST SR, FERACE

o REA~QHE : B TORBKIKIER (MRD 25 %H RERIKITE
L, #M35 20 % @SS, MWGﬁuTIILJﬂ) FR#E T
DERIR, BEENEEIC ot%aﬁé‘ﬂﬂ"’“f\w b (BAA RS
BT A ISV AR—E, AT R IERATA ISR
R—BI252) EBRIN (P ILa—REDEEH ST THS IR
HYEFEYTLERISNADTLY)

RS~ BRI DI BB E L EHICIEEE BTt
BERANEEHIND BEAS VB T ZOFFEFERIC #itrlié
nan, ‘I-ﬁ'riﬁqgl'\%ﬁ'ill}ﬂﬁfﬁwqi(ﬂ’m‘ﬂ:ﬂﬁfﬂo AFIJLIKER
BE) TIWEAFABERT I In IS LB AET =
FURSURR—EMRP2 £ L ELT NS RR—S BT KRV EER)
BIIZREIT A~ B S h S (5 AR IE)

s BB (ORI E—EDEY, PCB, DDT %), FitH
(RRiAMME), TR (EREHEAD, BZJ% DEI& R
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SHDNE

s —REMH=—SHUREFTOHMICLINE
- AMSHMN 1 ERECTEIMICHKIR, LD50 4> LC50 TEH
- BAMENE RERSICEY1 ~3,ARIBRETHRE
- BHET BrA~1 FULEDBRETHRIR
. BHEHREE AHRICRE(EREEHLLESR)
s FHEMH—SUHREOERICLINE
s BHOAM NAESFETIHE
- A4=3IT—3 : DNABRENBEESNEZRMA LR
- JOE—av EEMBRN EIHELI AL
s ERREE BGHEOERZFRTHME BEGTFER
- fEERE  FERRYORBICL - THEREECTIER
o fih, EIEEM, HESM, RESME NORBELE
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B O T
- FHEFE
- ENERS AREBRIETA. R ELOT I (FHCRBLL

PEDRRAEEDNSD) CEZNFE(EHAOBRENFERS
REMEED T, HEEREHND)

c BYRBRCEEMRRBOMRELEA,
SMREBROIELE (of. OECD SMRBAIRT1Y)

- AMROSMHR R5% oW HE, &iRk, LD50 FHE
- HAMEMRER: 2~ WEHIRS, BiE, NOELIEE

- BUEUHR BEEIERER RIE127ARER
5, NOEL, ADI, TDIZEH

o T, BHEEN  HAREHEEEHER, ﬁ#ﬂzﬁ.{t%ﬁ; e
HETES AR, TREFEMHER (Ames iER), %ﬁ.ﬁi?%ﬁﬁ%ﬁ(m
vitro TIEEMAZAL5), X7')— UHEERE £RER
B, REISHHER £WE=4J)2J
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BEOENRE

s FOMEDEARATHORHDRY OBRZ 1$<DJ_L\I KU,
HENRVIEGECIRELEZMNRELLD

- FESHLOBE, BHRETRA S/ FERCT DTEIS
LEE 3B, FRISRIRSNIARSS LD BIFES i
[CERL, TORBRACERCBAT 0T, AESHEARE
THOEFFE, BHEEEARET 50X BRI REE) T
BY, ChHHEMBEEENA 5.

. FRSLOBOBMAE MMM (NASHR) THHTED®, 155

?CL I%(I?’%Eﬁllo) ) DIRMBFENMTHDI LT, LLEIBhN
\ o

- BT ARMERRMERMARS S, BRT LERE
UTIZAITUN S, 84K 7 M 3R AV X 5 = & A

o BREER As) FEERRMENLTVHAELENAMEN DD BT
SLREING (/0 T77—2 0 NK HIIADFEEE T (F5)
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BHDHERE

o 2HBEICOVTIE, FHEILE (LD50) PEHBILRE (LC50), #
HEEE EDSO)HREEZANS
- BENEETSIEE
1&mgﬁtr®m%®ﬁT$%ﬁr DL, BEREFRMNRYIIDER

T HE, HHEEUT CRREEAEOITHSIET . cOALER
K E R (REME)

c RENFELEVNGS

o BRESNI-AEDFT, BEHLHIEHMHENE &)b#’mb\otﬁjﬁwﬁﬁ
2%, NOEL (No-Observed Effect Level; Mﬂi}
NOAEL ( No—Observed Adverse Effect Level ﬁgﬁilt

. wumigéb‘u:e&mm@wﬁti%g%—s“éarﬁmwm:aéom 2%
FEBHNETEEN REEEE

o EBELELE (Virtually Safe Dose: VSD) : 2+ ANAIBELZY RILAR)LEEE
EL, ThUTOYRILMMEVWAREREMICREERGT
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NhoDEMEHEBRDOHY S

(Source: Collins FS, Gray GM, Bucher JR: Transforming Environmental Health Protection.
Science, 319: 906-7, 2008.)

BENLEEE . = EEFHRUH
~DFEER REBWEMEER
~3 5}3‘5 s HEHER 100 ~ 10000, & fAN—2Z in vitro

10 ~ 100/ £ #7% >10000/ £
HI5249a .
SayvanT NFEER
|~7JX/I ﬁE (C.elegans) brE=3 i)

BEIE
LA T

et TR HEE HYF 4N
<m) ST i'{fﬁ%iﬁﬁ%%w
E

F—4 YEab—h)

@%t ~ISREE -,g,;j];:g>
14
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RERIGER

(dose—response relationship)
* FA= ( dose ) Y01 i FE 25 C TR MRS EE S KIS
BEMNZEL
i

B
EYVOATFEELTO dose [ZHTHIRIGES

) EDBFREEALARILTHDE, STEHERICASZEMN
B0, REE, =i (B2H)ICEEAERHICE, BE,
REANBERS A TRELUSNS,

c EBOBEFRSRIEETTARNES LM ES (EDS0) &
MR, SMESHERHRTEIEHMIEE (LD50) AARLED
fh, HE(CETOEYFMFTPOSYR ST (ADYNRHTT
(%, ®#A v HHEDORESHLELED)

s AELHBETRAIELE L

201957818 #1422 AP9) Minato Nakazawa 17

L4 H# (RfD: Reference Dose)

* ADI (Acceptable Daily Intake) : 35 A1 BiEIE ., ERMICFIAS
NEME (BEOCRDHFM) ISOVT, RS —EEERLTE
BERNENEEZONS1BHEYDERE

* TDI (Tolerable Daily Intake) : &1 BERE ., EXMICERYT S
DTHWNREFEMBELEITDONT, EMN—EEERLTLE
RN WNEEZONST1BEHI-UDERE

ELLLBMIE mg/kg AE / B, RLBRZUELN B EREIYZE
FIOV-E MR CE b= NOAEL (REAZIS S 13 NOEL 1=
LOAEL=Lowest Observed Adverse Effect Level, Fx/NE1EE)
%, ADIELR2FZRE (safety factor) %, TDIGLAFERFRE
(uncertainty factor) TE|>TH 5,

FROBBIHE LR Z TIIECERMY, —RICEBYMRERT
1§17 NOAEL M5t BT &7gh, EICRA 10, EARECRK
10 TEK 100 Zi# fl, NOEL A\ LOAEL #fE515 & (FS5I210%
T 1000 ZBAT H_EABLY
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response = I LT-{E#&H .~ T D dose &5 (-4 EK

RERICEFRDIHTAE

1

Probit:F* (X,) = (8o + f1.X,), ®(z) = / Lty
-

Logit: F*(X;) = A(Bo + £1.X:). A(z) =

2- AATIEE T — LD E{EREB DB

Table 1 Mordity and LDg v

ercaprobenzimidazole

,‘;
http://drad.nihs.go.jp/mhlw_data/home/paper/paper583-39-1a.html
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AERIGEZRORIGETIL

DUEYRETIL: EAAMEN 1 EEEFICEHELEGESZD
& ZOMBANNAILT B, IREED (R L THBANAILT S
BEPD) [, 1h51 EHHELGNERES| M- BELTES
N, PD)=1-h(0)=1-exp(-aD) . {EF B CIEFAA R IR
(ZEBl, HBIES o ERAARD—T T I AETE A,

BRAEZEEETIL 1 DOMBENNAIET H=HIZ k BEED RIG
N—EDIEF TS %»Z\Eb\aw BEBORICENHAEND—K
XTRINBEEZN

P(D)=1-exp(- (q0+q1D+q2D 2+.+gkDK)) o

KE EPAARRNTVNSDIE, ZOETIVIZ q1>0 EWSFIFIEDIT
= Crump DET /L. BEIL, P0) ISEBHURIERRLV-BEEE D
TOHRMNAYRY, DFEYIBE) RY RD)={P(D)-P(0)/1-PO)} =&
Z%. COETILTIED A 0(TEWVEE RD) (ZIABAIIZ q1D &74F
50T, ERAEETIEBEIYRINAEICHSEIT S,
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- summary (mx) # 1 ASyrETL

- ED(mx, 50, interval="delta") #{SHERMITTIL 9%
- # Estimate Std. Error Lower Upper

> # F:50 186.636 60.373 68.306 304.97

> # M:50 218.013 22.809 173.308 262.72

- plot(mx, legendPos=c(50, 0.8))

RTOH#HI(dre /\vr— % FIA)

- if (require(drc)==FALSE) { install.packages("drc"); library (drc)

}

» rats <- data.frame(

sex = factor(c(rep(l, 7), rep(2, 7)), labels=c("M", "F")),
dose = rep(c(0, 79, 119, 178, 267, 400, 600), 2),

ndead = c(0, 0, O, 1, 4, 5, 5, 0, O, O, 1, 5, 5, 5),
ntotal = rep(5, 14))

» mx <- drm(ndead/ntotal ~ dose, curveid=sex, weights=ntotal,

data=rats, fct=LL.2(), type="binomial")
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