HHF (toxicology) APFS

#CTCAT 1500 FEER T TR TEMIEET IRV - INEIVRIIZ, $RR REDED

%J\zg‘aéo ERF P TCERXORNI AT 1Y EIRITRICEZRDEEZENT

FRERICR>C, ER-#HEMEN CIEEFEOR I EMIEND/INSTIVAZ( Philippus

Aureolus Theophrastus Bombastus von Hohenheim-Paracelsus, 1493—-1541 )

MBICIFIRTEENSGD BEDBRVEDEF RV MBZEEBICTDDIFE] "Alle

Ding sind Gift und nichts ohn Gift; alein die Dosis macht dal8 ein Ding kein Gift ist"

("All substances are poisons; there is none which is not a poison. The right dose

differentiates poison from a remedy.") &\ \/z,

EEMVIEFEYIEDE A DLZEEERFHICEEIAT SF B EHFTF (toxicology)

EWVD, 1960 FFARHERICEEAMINZFHULWLWFH, BYEEVCEERBEEDESFIL

ICHWEZEDN LAY, FRICHRENMTHONTNDS

Hartung T (2009) Toxicology for the twenty-first century. Nature, 460, 208-212.

https://www.nature.com/articles/460208a

EERTIE, EMEEWERDNS VR EFEAEIEERME,

« IRAED 10% ICRHREE ZieC 9 AMBIEP®, 1000 AS7ZVITADNAVICEDEm
I (RIFRVSE) [FBEITEF I NG

« 80% DEFEICBWNEFHUWIMDAZIL, FULESCEBESENE oD TEED
N, H3dBOBMKICIFERRAFIZER,
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« LD50 [JMEEWMBEZS Y, EILEYNREDEREWCIREL, TOERIYDIHN SR
HAfEIAICAE T 9 S HE (dose) . B, S UTZEIMID 50 % h\ECd dHEZHELLZYD
= (mg/kg) TRT (AUIRSETETAIDNNE BB TIIRENKTY)

- (EEMBEOSUFEMHDET DRFREIEE

« EIC ®Whk https://www.eic.or.jp/ecoterm/?act=view&serial=252
- FRES B hitps://www.mhlw.go.jp/topics/syokuchu/poison/animal_det_09.html

1 mg/kg

(v FERT
0.015mg/kg )

i S

0.01 mglkg (XM RIE %ﬁ%“ e
BN, MEEEED—

R S 2

500 mg/kg
T 7S/
(RPRTIFS <
L(sz) B: k3%, & : =%, 8K R RE 85 R 2 400 mg/kg

e, 18U, & 18%R HOLEY T+ R =X |yl AP I N
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IS ENE

o LR RS, SR, Bie T MRS PIRE R CRTIEIE N
TS, B et b R Lo g .

o FHRRE KRXUERMBEEN RN SRINT N D, KRR E [LFEE U TH
(EEDSRININS LU, =SS U TN SBINS NS BHRENS )
« RERR Eéﬁ"@ﬂ'\ﬂﬂuu_&%@?,/Ié.l'ﬂ.’,E’Kbﬂﬂilu_tb/\TU&WJ‘jJXb\1Eﬁ<Fnﬁ%
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o KEEEDT—YICLDE, TUDDEIEL, A& UTHTO0.1 g-
min/m?, Z[EC 15 g-min/m?, JRIXE U CTEET 1.7 g-min/m?

‘_

20236 A19H [Z 2 AP Minato Nakazawa 5



ENSEIEE

* (EFMEDBERFOFERL, TAAIDZOYMEICKT SR

t&, TDYME(HD L\(af%d)ﬁuﬁif'"‘fl:%) DAE

e

: IIM_L-C D; )53

« EE(X, IRUN (Absorption) , 43%a (Distribution) , X351
(Metabolism) , HEitt (Excretion) D4 HFH S BIARENAE

(ADME) [CKYWUIREIND

- {EFMENHSHERBICES 25 A DIRED MREZEEFR

LD

== (C

e

» SAICERFTREICZET i (37 E ) = RHiHE (IRHERE ;

target organ ) &L\D

» RZMTOHEBICKVEN G DD T, BHHEBNREEIR

RS 7500

20236 A19H [Z 2 AP Minato Nakazawa

Bl



pAKiH
s KNDEEDRITIMEICL > TERD
. %%T FRHBFID—FE) P FARYY—)) CEEMEIRSER) IXREREEI CBTE
o HMOKIRIFE ﬂiﬁl;?%‘cﬂﬂiﬁwﬁﬂiﬁ(;@ﬁ?ﬁa%73\‘, AFJUIKERIE 25 e
%aFa'iODﬁ?‘E%b\/J\+< PR IBICEBERL P T L)
» NWRIVLIIHRECBIEICEE TS
c DIEHYEICL>TERBRRE
o SHEAINER: ZHEBADMGE P IMKRAKEIFT (BBB) , MiRAGEEEIFT
(BPB) &L\ >/ #HBEIPT
» YMEAIDZER:DFDKRET, BAEDIRE, MRS OB D

EDfEaE
- RefhiliEk CEIE I SYBEXEMFRFREIN R

20236 A19H [Z 2 AP Minato Nakazawa



(A€

- BRI, BANICE, MEOBIEE AT E S C LB ERT
IL,\

- BEREE, WEICL O TINHEDDANEEN KT VGEENHD
S>ARBBERE

y ﬁn%ﬂiﬁ@ﬁxﬁ”‘

£ | B ERE, BT, KD RICKDEREREEA . SARDOZ<<D
fBes CITONSD, FHEBAFREER, g0V —LR0D
cytochrome P450 & L\ DALY NI TEES t&ﬁ’iﬁﬂﬁbﬂgo
7))V I—ILDEE{EIL P450 KW E ADH ICKYU7ZILTERIZ, T5IC

ALDH [CKYRIVINVEEARBINBDIRENE

» SIERI:TIVOOVERS, Mg, 7EFIEEHRE, AR
MEEDIEEICEVEBEI NP T<RS

20236 A19H [Z 2 AP Minato Nakazawa 8



FCHIE

R DECHZE

EYRHEESR EEE  HELGHEY REGEE RXREOEE

BAHLN EMER) HE

25 Fig
Cytochrome CYP2C19 i TANAEA BAT3I%, H RSN LSEYORIMER L IRERE
P450 JI=hU7%EE RATH20%  AFEL
7IILa—)L ADH1 TR/—)L BAT4-20% B HFEICHTE7IL0—ILRBIBEICE
Bk HBER AN T 90% ZBLEZDT7EMNTILTENEE
7ILTER ALDH2 77 ILTE  BAEH 7Eh7IILTERWNERLEE AL
e k BARAK40%  AEIYVOTN(OIvr—)
N-7HEFIL | NAT2 hEREA/Z BATHGEN  EYORMERANECYPT V(SR
SRS R TONE BARAK12% | HHERGE)
JIWEFAL  GSTMI EMNAMLE | GSTMI [ BREICEDENAZEDAREMEL
S-E&RfplER | GSTTH feiE/KFRLT  50%, GSTTI (X R

GSTP1 ¥R 9 38%
UDP-4%'/LY8 | UGT1A1 EYILEY ? Crigier—Naijjar FE{& 2 (1% & H) ©
v ERERTS R Gilbert SEf&H
FATIVAF  TPMT B mimE, BATIEREER KBENLIEYOERRINHELGE DA
IVERFSEE R Sz | E 0.2-0.3% LEll/E A

20236 A19H

[Z 2 AP Minato Nakazawa




HEH
. MR, FRAE

o ERAPADHEEM : Bl COAREKAEE (MRD 25 %V ARERIRICEL, %0)5
5 20 %WNEBTIND, MW 6 ALLTISEA), FRIE COBIRIN, seEhEm
322 L DERMEADD MW (1 7+ U ERY)EEH T — Dy
E%%@D’I‘E\E%l\lﬁ?%ﬁ%ﬁyI\7>7\7|'\—9L<J:%>)tﬁﬂﬁﬂy(ﬁlbj R
FDREKDTEITTRS, BEAEEIXEY TEBRIRII NPT L))

+ JEAAOHER gD SRET ERIRRE & &6 ICAEE ZE D T IEBAN
HEE I NS BIENFUVIE li%wiiﬁﬁmkﬁhﬁ*néb\ R HME
At =1=v \Hﬁ’Cﬁﬂ&lX(ﬂﬁHﬂ@m XF)VIKERIRE) , T IV F faEP
JIVoOUBREUREYITEE T — A5 AR—9 MRP2 ZH) &

U2 b DD A= EFIC K WEEEIRIICAETABEE SN S (56 11 HHRIE)

s G (JOFIRE—BIDOEFEY], PCB, DDT %), F T+ (BEB 144
8), IS (EBEFREERDAD), K&, R, R

20236 A19H [Z 2 AP Minato Nakazawa 10



E"EOD/ \7|=

- —iREE=5T %EEC\TODHHF‘E'?LJZEV L

. %'IE%'IE

y '| ’IE I%E:

&7 B~ 1 FLL EDOEFETHIR

- BHEARE IXENICER (BEEIEEEER)
ﬁﬁﬂiﬁ’l*- BRI OERAICKI DR

* FENAE:
- 1=

PAZEFHFEITDEE

1 [C]FREE CrEEARE CFEIR, LD50 ° LC50 T
2EN: i@&%luﬂ) 1 ~35 AMRECHIR

C—237: DNA BEENEEINZEEMIZS

T3 ZRAPNERELH AR

=57

J
: TEEJ?IE WO EREFRS HNE, BT

ﬁ/ |’_:|:L %E = ﬁ/ﬁzﬂﬁmﬁgﬂﬁlucﬁ 2 'C—Jﬁ/%fﬁ_u_?fﬁ ]

°1ﬂ3’“

20236 A19H

=, R, RRElt, RoWRELRE

[Z 2 AP Minato Nakazawa

11



B OBIRE

* TOYEDS

KEHNRYICE<ECIBRELENREE S

A= LD

kE%ﬁ?ﬂ‘li%%?’J\ ~A

EARNTOR DY PRZEDEWVICELY, FiE

iﬁA 'l‘xlll- «J"Eﬁ'-t' li’f@’f’fﬁ’ﬂfﬁﬁﬁ

3;3'0)'3 H

;U&W_‘Vﬂfﬁl\ "71—\0)%77<(ch3'
H:FHE(L_ EFEL/ %0)1§1/ /7(; Hﬁ(k_$ﬁ7 3_50)—(; lur 'E5=r

ST 5 00 |, 1BPESIE b\%ﬁ@'éd)li ﬂiﬁd)ﬁuik%ﬁfl
Z)ThY, CNONZRREE X 3.

o HEEEEROIZEVTEBINNE
—~(FRERID—F

ncu\a.
© SAE T

20236 A19H

» HERER (As) (FRERE
%b<ﬁ3r i (207 7—23 NK i DT

FHEL(ANLATREGR) THDEY, /NS
) DERENIT Ch DL, L<H5

JREKEEBERETEMMEC DY, FARZ EAEIR
EUTIHUTUV D, iR TR ﬂ?b\i %3 RS

[Z 2 AP Minato Nakazawa

PEVWTNEEREDNAENH D, H

= NTD)

12



=T D
¢ SHEF %

« ERZEXR ABRERRIIAA, Eun)*t:l'ﬂar?rﬂl‘:lf = (S CIEREL
rc:ﬂ@ﬁ;rﬂyuzgﬁ-mg)x\:g A (RRIDBENSBER
INFEELSEE &0, BEhEZERK :ﬂ/\5)

@J%;cﬁﬁ’@iﬁﬁ%ﬁlﬂ@xﬁﬁo)fﬂﬁﬁ JIL;\ Jo

HHAERDIELE (of. OECD ERER TR S1)
. ,L,\IE%X B ER 1R 5 % 2W 2R, ZlfR, LD50 3
- FRMEHRER: 2 ~4W BHIRS, 2%, NOEL #E
 [2METEERR BiE +IFENE, =K 12 vy A R1ER

5 NOEL, ADI, TDI &4,
» TOM, 1BEET DARITHEEEER, ESTEEER, T\
EIES AR, TRELRER (Ames =HER), 7 FEAREFEFTR(i
vitro CIFEMRRZAD), ZO'J—;JOE'IE R, EREEE
AER EHAEMIAER AYTE—Y) U, &

/||||r

20236 A19H [Z 2 AP Minato Nakazawa 13



NN o DEEAFRDH Y 77

(Source: Collins FS, Gray GM, Bucher JR: Toxicology. Transforming Environmental Health
Protection. Science, 319: 906-7, 2008. https://doi.org/10.1126/science.1154619)
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AERICERODTAE

=1 2
Probit: F*(X;) = ®(Bo + /1.X;), P(2) = —ﬁe—w 2dx
— 00 7T

Logit:F* (Xz) = A(ﬁo + BlXi)a A(Z) -

2- MLATRASET— )L DEERER D 5

Table 1  Mortality and LI, value of rars in single dose oral roxicity test of 2-mercaprobenzimidazole

e
1+ e#

Sex |Gronp Number Houes aller administration Davs afier administation Total oumber LIvs0
{imng'ked of males 0-05 2 4 i i 2 ;] 4 3 5] 7 [:] o 10 11 12 13 i+ ol deaths (mg'kek
Control 0 3 0 0 1] 0 O L ] a ] 0 0 1] 0 1] L O a ] O
Z-mercapiobenrinidamale 7L 5 0 0 0 0 L1 L 4] 4] 4] 0 0 0 0 0 L L1 4] 4] L1
Z-mercapiobenrimidasale 119 5 0 0 0 0 ik Ly i} il i} 0 0 0 0 0 Ly ik il i} ik b i

Male  |Z-mercapiobenzimidazole 178 3 0 0 0 0 1 ¥ 4] 4] 4] u] 0 0 0 0 ¥ {k 4] 4] 1 (1ap==287 )
Z-mercapiobenzimidazole 257 3 0 0 0 0 1 3 4] 4] 4] u] 0 0 0 0 ¥ {r 4] 4] 4 a)
2-mercapiobenzimidazole 40D 5 0 0 i) 0 i 4 - - - - - 5 b
2-mereapichenzimidazole L] 3 4] 4] 0 [ i 4 - - - - - - - 5
Control 0 3 0 0 1] 0 O L a ] 0 0 1] 0 1] L O a O
2-mercaplobenzinmidarale TG0 5 0 0 0 [ L1 L 0 Q 0 0 0 0 [ 0 L L1 Q 0 L1
Z-mercapiobenrimidasale 119 5 0 0 0 0 ik Ly i} il i} 0 0 0 0 0 Ly ik il i} ik

Fenale | 2-mercapiobenzimidazole 178 3 0 0 0 0 {r | 4] 4] 4] u] 0 0 0 0 ¥ {r 4] 4] 1 el 1 b)
Z-mercapiobenzimidazole 257 3 0 0 0 0 {r 3 3
Z-mercapichenzimidazole 404 3 4] 4] D [ i 4 - - - - - 5
2-mereapichenzimidazole L] 3 4] 4] 0 2 3 - - - - - 5

0 Mumhber of deaths.  a): Probit method. B Behrens-Earber amethod.

Figures e pacenthesis mdicate 95% confidence it

https://drad4.nihs.go.jp/mhlw _data/home/paper/paper583-39-la.html
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R COOMEI(dre /Ny —I=F|H)

if (require(drc)==FALSE) { install.packages('"drc"), library(drc)
}
rats <- data.frame (

sex = factor(c(rep(l1l, 7), rep(2, 7)), labels=c("M", "F")),

dose = rep(c(0, 79, 119, 178, 267, 400, 600), 2),

ndead = ¢(0, 0, 0, 1, 4, 5, 5, 0, 0, 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")

summary (mx) $# 1 OIYYNETIV .
ED(mx, 50, interval="delta") # EHEXEIETIVYE

# Estimate Std. Error Lower Upper T
# F:50 186.636 60.373 68.306 304.97 %QP

# M:50 218.013 22 .809 173.308 262.72 g oa-

plot (mx, legendPos=c (50, 0.8)) 02 -
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