=42 (toxicology) AFH

o INTH)LR R (Patacelsus; 1493-1541 ) EAT - & MM CI&EEE
DR IEEEND, DEICE TR TEENHD FHEDLTNED
[EHW MBEEICT BHDIEE | "Alle Ding sind Gift und nichts
ohn Gift; alein die Dosis macht daf; ein Ding kein Gift ist" ("All
things are poison and nothing is without poison; only the dose
makes a thing not a poison")

- EESOLENEOEI QRS ERZHICRAT 22ME
= 145F (toxicology) &ELVD, 1960 FAMEAICFEESNI=FLL\FE
. BYEEVCEERBEDERLICHFVEZEEN LMY, F
FEICHENITHA TS

s BEEMTIE, ESEEMERDONIUVREBEANEFTEELME

* BRAED10% ICFFEEZRL I AIME, 1000 AZ7f=U1A
AAVIZELBRFMY (REHGE) FFEBTHEF SN
+ 80% DEEICHEMNGHLLAAFIL, BOHEES OEES
MEI->THEDND, HDHEOAMKICITEREFIEER,
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RARGHMEDFHBILE(LDSO)

* LD50 li1t;¢@*ﬁ%ﬁ7;l~ %)LJ—:JMM)%%%EJJ% BEL, ZD
B ? EREARINICIET 9 S = (dose) . BE, 5L
T.EJJ%O) 50 %b‘%t'@'éﬁﬁs’i‘ﬁ‘ﬁé?"_"}@i (mg/ke) TRT
s EEMEBEORMUEMDHRSORKRMIEIZE (HH: EIC Ryk
http://www.eic.or jp/ecoterm/?act=view&serial=252 B U}
http://www.mhlw.go jp/topics/syokuchu/poison/animal_det_09.html )

 Na+
fors
N

10 mg/kg

1okg e BET UYL X
0.015mg/kg ) » - ma |
VX HZR |
0.01 mgkg (X9 RH ' (ideie, v |
R, REERED— pc |
B, X rxiY) \ 3
GE) B: K%, & : %, #: BE, R: K% ¢
. . US R ! ! 118 ma/k 00 mg/kg
L.ﬁcﬁ,m.u/,a.ﬁﬁ ’7DT§E’%7¢Z BAEF R L
201746826 H T &% AF9] Minato Nakazawa 2

LM E PERE ORI - EE
171<P~1://\—I~%/I~FHEI'CO)$§1T

BIEELYE m, '
B °© 0\ EFE
EES ) B
FYLY! N R

EQ

AR - ARRICERYAENME A HEE H 5 L (LA S
ICE>TROL, ZDEZTORVBENZOMEDKNEIZLE
FILTWBEHEE, RIS ﬁmtib\ﬁf M2 B E T O
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HIRBR IR

© RERENT LR

o JEEEMN: BIERA (TP, BER, vH/OI7—), ﬁluﬁﬂlﬂﬂ 4 )L R B4R
ADBKE(NK M), 103—DJzaVIZLD VML RAENRE, HkgeERIC, B
AP (IgM i) &

© BEN: BCEFBCOHAMICISERH, FAEDY—HELTOHRRERH
$HRMRE, FEHCICKYER EEN-TI0I7—OFIC LM%

. 3??&?%@5%%6&1
EYRBER BEEENEKBEICRBILAS~ St

o AROFARAL: Cu, Zn, CdFICKYFEBIND, ELEZMYAA KIS ZHEMS
nPF<T 59 F(-SHEZFZ<HE, MW6E000-7000 )

o EMEEEER: SOD, hE5—t, GPxiE
- DNABEBRR ENBOIRTYFEESR

WEO SH BTHEFNE Cd RFEEDOAIOFARA>
#1425 AF9] Minato Nakazawa 4
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R MR i

CHILEEE: O, SRE, BT HEREIR
EHCHIICERNREENG, B TS atnE
LSRN E A RIS T LN,

. R A SIS R MBS AN DIRIRE NS, KR
GAEL CHEED BRSNS, RELL
TR RIS NS FAHENS

. RS BHERICEE0T, ;mn:f%ﬁrm AT
UL A I ERI A DA NI A5 B VA, PHHEAE
K=, /NTO—b, INSFF, BYUGEFNHY
« KEEEDT—RIZLDE, HUVDOEIEEIL KAELT

0.1 gmin/m*, RET15 g-min/m*, RIAELTEET

1.7 g~min/m®
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ARNERE

c EEVEOEUERBOFEL, EFRADOZOYEIZHT S
%'{I%{%{r%@%%f(Zbél,\li%d){tnﬂf’%)0)1’FFH“M_L’C<D

« BEIL, IRUN (Absorption), %% (Distribution) , 4¢3t
(Metabolism) , #EiH (Excretion) D AR F ML HKRANERE
(ADME) IZKYRESN D

. g:h%}’ﬁﬁb“&é%ﬂﬁ%l:ﬂﬁ%’é%ié%fi@'FBE’EEE‘E RE
P,

s XYICEERBEEITET S48 (FRE) #1EZMNMEE ZMNERE
target organ ) &LVS

o BRZMLEBICKVENHLIOT, EMHEBIREIEEEL
LR 57N
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AY
s AADEENTMIIMEICL->TELD

* DDT (FRHFID—FE) PF AR 2—)L (FBEHERE) (X8
ﬂfz%ﬂ‘f&L ETD

o EHOKIRITBREIC

BFLY
. ARSY LI EOERICERT S
- PEAYWEIC > TRADEE

s ERAIOER : FHEA~ O MR E M &K (BBB), I

TRABHEREPY (BPB) &L Nof=HH %8 B8 P

s MEAIDER: 3 FOKRES, FBBEEDRERE, MRS
HMRR s EDREE T

- [EHRRICEE Y SME T EMF N FEAN RN
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&= % CHIE RIS %"*ﬁ?’éb\ AF
)b7ka(i%ﬂ@%§F‘aEl@"*ﬁ%#/l\é‘( ORI EREL

(A

s EYRBIE, ERMIZIE, YEDOBHEEZIERIES
CEICKYHEME RS K

c BERBEDN, MEICL - TRRABEMOALEME
AREVFEENHL-RBIREEL

o RIS DB

« FIMERG:BIE 2, MKDEICLLIEREBA, &
FERDOZLDEHRTTHONEA, BN RGESR, FHES
20Y—.LH @) cytochrome P450 ELNIAN LA NI HE
BRRAERGEMELEE, 7)L3— /)L DB (L P450 KU
% ADH (&Y T ILTERIZ, 51T ALDH (&Y AR EE
~REESNHBEBRAE

* 'é'FJ’II\*EJiFS:’J“)L’]D“/E’ﬁ?ﬂA, mEtas, 7TEFILRE
HE, NEMYELDREICIYEEHEIN OGS

2017456 A26H
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REBEROERHNZSE

ENHREESR EEaNE BEELGHE REBEGEERFE XEBox#E

BAHS B FEIER) SR

59+

i
Cytochrome ~ CYP2C19 HITAMAE BHATI, 1tn§1éhé;‘?<%0)mll1’ﬁﬁﬁﬂjiﬁf§
P450 ﬂj&z—lvf/ AATH 20% EAEL

d~

7ILa—)L ADH1 IR/—)L BAT4-20% FREEICHITH7ILa—ILRHREIC
Bk REEHR BARATION HELZDTEMNTILTEREE
FILTER ALDH2 FENZILTE BAIERH FErZILTERNERELE@A
Bk REER F BARAK40%  EHEIYOTN(OITYIr—)
N-7tFIL  NAT2 nEERESAY BATH60% ;imwau{'ﬁﬁﬁﬁ\ﬁ_w:ﬂ\(%
EBER iy 7= BARAF12%  FEMERGE

JILEFAY  GSTMI ENAMEFEE  GSTMI (X ﬂxkﬁ( J:é?é?ﬁ\/v EROAREM
S-ExfBEER  GSTTI ER{EKET 50%, GSTT1  EF
GSTP1 RER 1344 38%

UDP-4' LY UGTIA1T  EULEY ? Crigier—Najjar fE R (F H1H) ©
%‘zﬁﬁﬁ%ﬁ# Gilbert fEfRE¥
FATYUAF TPMT REAMmMEBEE, BATERE ﬁménéib?’ﬂa)*‘ﬁfﬁ#m%mam
IVERRSEESR REIHZE  ARE02-03%  FALE
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Pt
- BREBE R, FFRAE

o JREEADQHEM : B TORBREIER (IM&ED 25 %H HRERK
[ZEL, ZD55 20 %HEBRIND, MWE AL TILEA),
REETOBERIN, GEBHEICLEREE~DH W (A7
Aii%iﬁ*ﬂ%? FURSVRAR=4, BAFTMEEYITE
AT AT RAR—ER(2&B) EBRIN(T IILaA—REDE
ERAEFTHL, BEEDEIIEYTEERIESNOTLY)

« BB~ OHE: RO SIEABIEGEEELICREERE ST
—REAANG#END BEASLVVIEIZZTOFEEEEPIC
HEIN DAY, ABHEAVELVIIE (305 THIRIR (BRRTIEIR, A
FILKIRBE) , FIWEAFA AAEOT VIO EIAE LR
PEEET =2 VSV AR —EMRP2 ZHILELIZR 5V R
R—SBICRYREBIMICIRT ~ SN 5 (B A RIE)

c BB (OIXIOGE—HOEY, PCB, DDT ), it
FhEAMYE), BRP(EREEREHD, KE, EE, R
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B0
EM=4REFTOHMICKDINIE
. :=:-\ E M 1 ERE CTREAMICHEIR, LD50 45 LC50 TEHE
- mANSE REBSICEY 1 ~35-AMBEETHE
o BHEN HrA~1EULDOBRETRE
s BRHEHASE MERICHKR(ERESHEIER)
s BB —SMRTOBHICLS7E
o« BMNAM NAZERTHMHE
- A= I— 32 DNAEENEESNEEMBER
- TRE—Larv EEMELSEELNAMREL
s ZERM EGHOERZERTINE, EGFEN
- IR BRERROBREICI - THEREEITIER
o fth, £FEEM, RSN, RESHE Ao MEIELRE

201746 A26 B T AF9] Minato Nakazawa 1

SHOFNHRE

* ZOYMEDERATODMDRY LCEZEDENIZELY,
E'ﬁ%iﬁ?ﬁ\r*}]l BMGECHBREBEZIENRE LD

* WSV LDIEE, BEBRZETIEAFI((FZ(RELITDT
BIHLFEEIIHHD, ARICRNSNIAFIV LD ZLITE
SHEICEREL, TORBAICERICEITILHNT, AtE
LB HOLHRE, BIESENERT LOEEROIE
HIFRME) THY, ChoMERNHREENZ D,

s B OFEMERNEMBE(NLSHR) THH LW,

NZO—F(BREXDO—1E) OFMHFESMTHES LI, K<
Mo TS,

c IR ETIIRIKEREZEEMMNESN, RS EME
RELTIZETULS, HIRFRIMEBR AN 2 B 2 &AM
o EHEER As) FERRUNGVTNELRAAELHD,
BEFLREINH (/07— O NK HIIBOEEETIT5)
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B D
. BT
* EFEXRR AREERIIF A ERRPEFHTF L (FHRCTRE

LI-hEDERKREIZED D) PEFHNFE(EHOBENSF
ERGREEELS T, EEERERAD)

. BYEBRCEEMEEROMREIEA,
o EMRERDIELE(cf OECD EHHABRAIRSAY)
s AMROEMHRR RE5% WEHR, i1, LD50 T
s MAMSMHRAR: 2~4wWwEHEKRS, B, NOEL#E

- EMEMHR - BHEIEEEE RE12yARER
5 NOEL, ADI, TDIZ&EH

s ZOMh, EBHEEE  HNARMHESEHER, EHFREHR =
SRR, TERMEER (Ames SHER), a’é@ﬁs;‘%ﬁ?
&BR (in vitro TIERMIAE ALND), RV —= /’73&1%3:
B, AREMAR ROSHRR £YE-4I Y. F
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NhLDEMHERDHY

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

BENGEELE || . - ELFHMRUH
ErDIRER gl REMWEIYMEER =t
T~swin/ % || 500, || 100~ 10000/ % || BT

IS4y .
2avary/ T DFEER
gﬁ?\ (C.elegans) BEEAARa

B %I
7 A\ 1+

ebTA sy sE HUTANNE
(GFREND B RTEBO

F—%|| YsalL—h) > i
@;&t h1=BdE EEE >
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SHDHEET

« SMESFMHICONTIE, FHEIEE (LD50) LEHUEILEE
(LC50), H# &S (ED50) HEZFRALYS
- BENFETDIEE
s EFEETOMEOEERBRICOVLT, BEREFZEMNARYIDE
ﬂiiﬁ“ée‘:, HHEELUT CIERBENEDITESIET, C0
RN KEERE (FE)
Eﬂﬁh\ﬁ?‘bmdﬁA
o BRESN-REDHT, FEHLIWNIFENZBOONEN>F-HERK
MFAE%, NOEL ( No—Observed Effect Level: SE{EFAR) 5L &
NOAEL ( No—Observed Adverse Effect Level BEEME) -FEH

. 151]%51”&1%’(’-"L,il“':"?JiFfS‘é’61@%7?&'.Iﬁ‘d’_d_%aéﬁlﬁﬂiﬁfﬁlzabéd)’é,
.-l-.s % [%%ZE E \ gI\E.—H![E[%ggE%EEB

+ EBEREE (Virtually Safe Dose: VSD) : %[+ AN ATEER RIL AL
EZHREL, TNUTOVRILMEVWAEIEIEENICREERLT

L& FH 4 (RfD: Reference Dose)

* ADI (Acceptable Daily Intake) : S5 1 BiERE, EXMIZF

BAENHYWE (REVLERAMY) I2OWT, ERD—4EEE
WMLTHREENGEWNEEZOND1HH-YDIERE

* TDI (Tolerable Daily Intake) : iR 1 HERE ., ERMIZIER

FHDTHWNREFERYEREITONT, ERN—ATEER
LTHRERAZENEEZONS1BH-YDERE

e FELLEAMIE mg/kgAE / B, RVBRZHEATVERS

MERAW-F AR THE o= NOAEL (FHALIGE(E
NOEL FE7=I& LOAEL=Lowest Observed Adverse Effect
Level: Tx/NEEE)%E, ADILELR IR (safety factor)
%, TDIELAIEERZ I (uncertainty factor) TE|-TH 5.

* BHORMEEEGTHRLATIIOERAE, —RICITEBME
ERTIST=NOAEL Mot EI 5700, BEICHR K10, EiRE
[ZHK 10 TEHRK 100 Z5#fH, NOEL A LOAEL Z{E515 &1
E5(Z10Z#MTT 1000 ZBATHIEN BN

201746 A26 A T& %% AP Minato Nakazawa 15 201746 4268 &M AP Minato Nakazawa 16
AERK
E& 'L.\EGEH% Fﬁé}i 5 IEIEHZF: }i £ =
= RIGERORIGETIV

(dose-response relationship)

* FAE (dose ) LM AREIZHEC TREIRACE HFH K
ICFREMNEL

s EEYDATFELLTD dose [CHTHARGES
(response = RIS LI={E{A$L D dose = I171-#
Bx%) COBBRESRELAIILTHSE, SFRIRICH
6:t‘t)‘§b\o RAF, Rt (B2 ICEAELNHD
& BE, RENMIERS A TELSNhS,

* FROBERSRGETRT AR EEF MR EE (ED50)
EFES, S EESER T B E (LD50) A RS
FEoh, #ECIFTOEYRFHPASYRG T (ADY
rA Tl JAFAVADAEDRBEARLELD)

- AELXBEBTRSCEEZ
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DUEYRET IV ENAMEI 1 BLEGFICEHRLIEGEEZ SR
&, ZDMIAMNAILT S, BFTEE D IS L THENAAL
I OMERPD) I, 15951 EIBERLLGVERES| L fEEL

THoM, P(D)=1-h(0)=1-exp(-gD) . ERMEB TIEEMN AR
N REICS] BIER o EENARO—TIT7IREMES,

HREZEEREET L 1 DDMIANAAILT HI=DIZ Kk REED
RIEA—EDIEF TE_DBENHY, FERMEDRIGEHNH
BEN—RATRSINDEFANE,
P(D)=1-exp(~(q0+q1D+q2D"2+..+qkDk)) ,
KEEPADANTLSDIE, SOETILIZ q1>0 ELVSHIFZE
DIFf= Crump DET L, BEIL, P0) IZLB RVERRUN IR
=2 D TOEMNAIRY, DFEYBEE'ZXY RD)=PD)-PO)Y/
[1-PO}%EEZDH, COETILTIED A0 [TELEE RD) IF38
ggam: q1D &350 T, EAEE TIETBEY R IA HEIZLLH

o
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Probit: F*(X;) = ®(8 + f1.X;), ®(2) = /

AERICERO DA

T2y
—oo V2T

€

Logit: F*(X;) = A(Bo + f1X:), A(z) = T o

2= AWHT AT — )L DEEERD B

Table 1 Mortality and LDg; velue of rats in single dose oral rowidry test of 2-mercaprobenzimidezole
Sev [arom T Daye aiter adninistration Frotat manber [ 100
(mpkg) of_males 005 2 4 6 1 2 3 4 - 6 7 8 9 10 At 12 13 14 Jof deaths (mgkg)
Couol of s @ o o 0o e o a o a 0 o 0 O 0 ¢ 0 0 0 o
2 enapobcndmidorote 79 5 6 0 0 0 4 ® 0 6 a o ©o 0 0 0 4 0 0 0 o
It o 0 00 9 0 0 0 0 0 0 0 6 0 0 0 0 0 [} 23
Male. 178 3 0 [ 0 0 1 o a o o 0 o o o o o 0 o o 1 (166~287)
w1l s o 0 o 0 1 3 0 6 6 0 o o ©o o 4 © 0 0 4 9
wo| s o 0 0 o 1 4 - . e = 5 b
swo| s o 0 0 o 1 4 - Z = s
Coutal of s © o o 0 o o a a a 0 0 0 © 0 ¢ 0 0 0 o
2uecpobeninidioe B 5 0 0 o 0o 0 © a 4 a 0 ©o 0 © 0 ¢ o 0 0 0
2 eroprobenimidzaie. 119 5 6 o o 0o 9 © 0 0 @ o0 o 0 0 0 4 0 0 0 o
Female| 2 mercapiobenimidazale 178 5 o 0 0 0 o 1 0o o o o © 0o 0 0o 0 0 0 0 1 208
2 mercaprobenciniccie 267 5 o 0 0 0 4 s 5
2crcapobenimicizoie 40 5 o 0 0 o 1 4 s
i 600 3 0 '] 0 0 2 3 3
T umber of e, a). Probil method By Tihiens Katber method
¥

pareathes indicite 95%

b confidence il

http://drad4.nihs.go.jp/mhlw_data/home/paper/paper583-39-la.html
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v

v

v

v

v

v

v

R TO S #l (dre /3vr—2%FIA)

if (require (drc)==FALSE)
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 = ¢(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")
summary (mx) # 1 OPyrETIL

{ install.packages("drc");

ED (mx, 50, interval="delta") # {EHERMITTFIL 4
# 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))
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