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(B A o B0 B 3 0 R A R i o5 LB
AP & 5 (101829 o BREZEENHIE ARD
Gb o+ FoAtAb R R RS B Y B 8 e BR A
2 RN AYINBEERS  MEEE
HmBEfaFE b o WEESEHE 9 -
ASGRFBHE ARD HEMEE ~ FRAGEM:
AL FE R (endpoints) ~ A GE KT
(uncertain factors, UFs) ~ $§ & & Bt
(subpopulation) FFAdi jo 5| A 52 8 &k
S R o U RE S B WA o I RS R AR A
ARTD i~ B2 EE 5 R 1Y Ja\ B 3P4k ke B B i
I DIFRE BRI A BT R 32 & ARD
AL B EEA I R DL R ERE A
BRI AR AR - RS TR B i JE HUTHY
B BT -

SE2E MR EAM S
il PR AF

— ~ HlERA

HlE ARD EEHEME S8 ADI 28400 » H



HEANX R E2FRE = AR
Fil& (point of departure, POD) -+ A € [X]
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REFHEZ ADHETEE AL - HIEE N
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HKR » 1 HFEE R AL AR EOR
HRor » RS IREER AT & Ry 20 mg/kg  fd
HHEEERBREERIE = 0.5 (kg)X20
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REREXEZEREA DB GIG RS H

e R R T RENE o (2) SHAMEH R HEA
FIRTETE » At B0z L 25 3 R AR HE R
20 mg/kg BE IR L R S E A =2 A
HipRE (RBILE) B REEET
5 EE R BRI B SR - DIskEs IRk
TBIE » (3) KIHLAI{GE] 5 mg/kgbw (1 x 5)
i R i PR SFAERHE - 2 AR HIERE
BIEEZR » BLBUE 3 B2 K R E
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500 mg/kg ZAGHR - AMEE KR 7 LUF HLE
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HIEREE ARD HFE EFHAL R -
TJHEESEINREME (haematotoxicity) ~ G2

I (immunotoxicity) ~ ififS M ~ &3
M (liver and kidney toxicity) ~ X433 T8
(endocrine disrupting effects) ~ ZEF 7 ~ 15
HE 2 (effects on gastrointestinal tract)
B HoAt—M EEAR - BUN R BAAN IR EE
el 5 A5 B 1 % R WT RE 5 | R S FE Y AH B
PE - LR AR M s S 0 H
e AR AP RE B A R B B - %
AHEETIH o B STHFAL FE AR B 3%
E ARD MR Z B (FR—) - #HRE
ARD FHli tHRATEHRE RS - 43 A1FE T
A EE (1) AAKAIEE (unlikely) ~ (2)
T HEEW (questionable) ~ (3) 1K & 7 g
(possible) ~ (4) JEH H F]HE (probable) »
(5) EEHHREM (very relevant) 434 »
AR LS IH H 2 K L 09 o Hrp gk
FEH A AT HE B B AH B Ry A 55 MR B
ERIFE B - EHFEEASET -

— ~ I
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FC A0 I BRE bk L EREE AR R A - (B
AT 3 22 DUE AR I BR o 5 B R fAd I e 35 1
@ o FEMALHE < —(HEHE T (Fe?) #EA 1L
= AE SR T (Fe*) I+ ik E AR
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Table 1. Relevance of comparison from different endpoints to establishing ARfD

Endpoint Relevance for ARfDY Data source

methaemoglobinemia very relevant haematology

haemolytic anaemia questionable haematology

immunotoxicity unlikely haematology; pathology

neurotoxicity probable observations; clinical chemistry-
che ?; pathology

liver/kidney toxicity possible clinical chemistry; pathology

Endocrine unlikely blood hormones; pathology;

(hormonal effects)

developmental effects very relevant

effects on gastrointestinal tract  possible

body weight changes

reproductive performance; other
functions

developmental study

observations

possible, but only if some evidence absolute weight and rate of change

for possible acute effect

D Relevance from high to low: very relevant > probable > possible > unlikely

2 che: cholinesterase
Information extracted from JECFA(12)

AGr BREBAREE - A 5 A R B R A
% - ERIRTTREEUR A 8 (cyanosis)
W8 R S i IR (1)« AREBA [R] 89 .2 W
I Bz AR =R » MetHb A DL7F B 7 & 14
1% 1-4 /NFRIZEAREAR » [RIEwp oy B
ok R BEAHR - B AR EEAL ARD BYEF
fhFEARE - BRI E] >4% MetHb 11y
i SR B W S R EN Y MetHb S0{H B 3 i HH
ML AT 22 R B R Ry
H s AL HIMEE (1829 -

oMM MEE M (acute haemolytic
anaemia) I] FEFH AN AR HI 5[ - BLFE (1)
RLIMIRBEAKIEFE S (mechanical damage)
Q)RIEIHAEIM (immune mediated anemia)

Koo (3) MM IR 52 2 A IR EME B F
(oxidative or non-oxidative injury) » RLIMEK
A 1 18 5 1 B IR R il B SR e 8 1
{LHREZEY) S IHE - R TR EIMEFET [
8 B G 2% IS I A1 R ITTL BR A 4710 8 B 25 A
0 NG5 [FE G SORE M S RS - (EAHRY
PRI B U2 e A 2 - AR 2 2 8k
KRG F R fR AL R L T AERL M BR
MRS P R /MG (heinz body) 1fT%F
Dyt B NG A'E F 5 [REVA I - 33 Le 5 [
PRy e PRI L 22 I A 5 15 1 Ry ) o e
) ARFD FFAHFEAE @)

1 B AR R B - AR AEAE B A
[ R ) B YA T R IML - S P e S5 10 B2 8
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PAREAG MR 5 TE F Ry IR BE R BENT ARTD ¥
AR » 2 757 FL R HAS [ R TR Y LV
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= G

T 75 T CBR B 8 e 2 AT A 2 B
T AR - A0 RS A B R
¥ (carbamate) T HkaE B fifE B nf 7 [#E fe 2
FE © o REHEALE M A BT
B (1) REFHBEEEREERE - Q)
IMEREEERE R (3) P - Ml Kk
EASHHE E E U - R E ST &S
Ey(1) %3] (immunosuppression) ~ (2)
WL (hypersensitivity/allergy) ~ (3) H g
%Y% (autoimmunity) 2 (4) IR E
#f (immune system dysregulation) ZF5§ -
A DATE Al A 1 B D RE 1 Y 2 T AT A 2L
REHNHI R - BB B E §E B RN R Y
B R SO AR
1S 00958 Ty B P58 SR 0 B SR R el e AR
5 0 R 1 LS R R MRS FR AR Y
PSR B B /B AE - R I E
XEE 1)

BE VLSV TR — R R E T

AREENS [ m R E - KL 2R

TR A SER PG [RE G i YY)
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B SR B R S RE B
YA G PR R O IR AL - 1 I e B
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FEERIE o RIS 5 el o R B T &
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FE[) ARD FRALTEAE @ o

= ~ iR
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HASHS MO REME 2 B B - fE S MEiEs
HE AL AR A XIEGE 0 g
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(tremors) E{F flif& (convulsions) [fij & 5¢
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effects) » 1M FL I FE B35 T R FIRE S
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e HE 18 ST el B R B RE T B KL IR
HEJJ (learning and memory) » ZIEITH S
HEAEEE O - DL EYE s AR M
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JEE E B < BRI IR R S 25 - &
WA I 26 55 E UF B R A0 A B ik
(organophosphates) Z&/%I1F - & 84 i % FH
B AEPITE AR (biomarkers) 5% Ty A
TH - Eearm i H s e 2 e e
B ME  (acetylcholinesterase activity) &5
] 23

FHRAE 2BV - CRIER
A RIRIERETIMHE A IR - AR E R &
AEBRE RSN E - AR Ry
e BN N e A A g+ (Rt
HEHE MR AE AR 7 58 & 7F B 1 B2 3ERY ARfD
REALFEARE (829 o 5 {if K % EAT < S
i A 5 M B B - & % T e B ¢ 1 I AR
(functional observation batteries, FOB) %
AEBIEEE - 82X FOB MG A REEr e
R BWHEAYE < BEF 72 RAVHETRR -
L SR L e RS 8 1 1 75 B 5 B R A 5 I
HEE - EREERE A RAEME (nature) »
B EE (severity) ~ FFfETE (persistence)
] 5 X FE B 3# 4 (dose-relationship) DL K
R 7 3k i i PRE B 3 IR !l o Bl Bt R
KRBT HEB YIRS R B A B DL Y fig
A S DREREE - KT e B B P 25 5
BTS2 M BE R - 7 MR P B e e B
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FEVE S RERY - S RE 5T 2 HE R B A A
B A AT S - -4 K-
1,2,3,6- 14 & Wt g
1,2,3,6-tetrahydropyridine, MPTP) jjifl #& 55

(1-methyl-4-phenyl-

G ELA SR IAE (Parkinson's
disease) HYIEAR » (H 2 3% SE 45 K B A e
AR BRI B M E - KRR
TEE V)R B S S B g M fEAR - EAE
HACZY)fGHE ~ B AR E < B
i 1 5 [ (R S EL AR B M RE - SR RE ST
HERR A FE e AR A 2 BB - R
T % Mol g 5 Y A P e 82 7 A ol P R
e B R 5 — 8 LB - AR PR AH R EE R 2 A
R - KB H Al A 2K E R g
ARTD Ptk F i 35 M A F R4k AT e 171
JIE§ BN Y Z B s B 75 14 - IMPR
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TR AR T 1 ) 5 T o I T £ W sl P 05 A 52
20% DAL o jin i Eo A EE AL FE AR RURE Rt
B HREA]E R ELHE - (K] —fis oy s Bl
S W B0 R s PR R T T P A I DA
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g~ etk

Il A By AR E - LD IR ZR
BRI E » IRV E E A LB e W % v]
RERNZE B MR G = ATk - R LA B 2%
FACBY)E W ] RE A AR MR I I E - DL
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(fatty change) ~ 7% (hepatitis) ~ fH#E (L
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iR ] E A4: H Ry A o] i I B 15 =5
LLSHE S E R HIE ARD FrER A - Eh5R
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RS Y B RENE - vEE—
RYmA AL E - A EE
MG AR W EY ~ H 8 Kk
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H - DB REMS » SRS s
MAEEE - M W - B BRI NE
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Cooperation and Development, OECD) Z\f#
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#5& (thyroid stimulating hormone, TSH) ~ HH
IRERSE (T3 or T4) ~ JEIEHIER (follicle
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Y ariaran
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Table 2. Classification of baseline characteristics for pesticide’s ARfD established by the
APVMAD

Classification Baseline characteristics

AR{D unnecessary. Reason: Low oral toxicity and absence of developmental toxicity.
AR{D unnecessary. Reason: Others.

ARTD necessary. Endpoint: Developmental study.

ARTD necessary. Endpoint: Acute or subchronic neurotoxicity study.

ARTD necessary. Endpoint: Human acute study.

ARITD necessary. Endpoint: Acute and subacute study.

ARITD necessary. Endpoint: Subchronic study.

T o 7 m g a w »

ARITD necessary. Endpoint: Chronic study.

ot

ARTD necessary. Endpoint: Reproductive study.

" APVMA: Australian Pesticides and Veterinary Medicines Authority
Information extracted from APVMA®
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Fig. 1. Analytical results of numbers of pesticides to develop ARfD statistics established
by the APVMA D,

D APVMA: Australian Pesticides and Veterinary Medicines Authority
Information extracted from APVMA ?
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Scientific Assessment and Setting on Acute
Reference Dose for Pesticides

Chun-Lin Liao'", Yi-Ting Li', Wei-Ren Tsai'

Abstract

Liao C. L., Li Y. T. and Tsai W. R. 2019. Scientific assessment and setting on acute reference

dose for pesticide. Taiwan Pestic. Sci. 7: 1-25.

Acute reference dose (ARfD) is defined as “Estimate the amount of a substance in food
and/or drinking water, that can be ingested in a period of 24 h or less without appreciable
health risk to the consumer”. For pesticides, the process involved in setting ARfD values is
similar to that used in setting acceptable daily intake (ADI) values. Both processes involve
assessing the scientific studies include physical and chemical properties, mode of action,
toxicokinetics, toxicological studies of animals and investigations of human exposures. After
analyzing the weight of evidence from different sources, the most appropriate point of
departure (POD) and uncertainty factors (Ufs) are derived. This article introduces the
stepwise process to set ARfD, such as the basic concepts of ARfD and the principles to
determine whether it is necessary to set an ARfD value. In this study, we also explain the
relevance of setting ARfD values for various endpoints, including haematotoxicity,
immunotoxicity, neurotoxicity, liver and kidney toxicity, endocrine disrupting effects,
developmental effects, effects on the gastrointestinal tract and other non-specific findings.
We further discuss the derivation of UFs and explain the criteria used in adjusting UFs. (Note
that, in calculating UFs, the international has introduced the use of chemical-specific
adjustment factors (CSAFs) to refine coefficient settings.) It is generally recommended to
set one ARfD value which is capable of protecting all populations. However, it is also

necessary to specially consider hazards which affect specific subpopulations. In this study,
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we also reviewed statistics results of pesticide’s AR{Ds established by a number of countries.
In so doing, we found that the developmental toxicity test and the neurotoxicity test are the
most commonly used endpoints of toxicological studies. In summary, the current work was
primarily based on current international ARfD assessment guidelines and research reports.
It provides a detailed description of the derivation process of ARfD and a practical
evaluation process that is consistent with international trends. Our process can be applied in
future studies which assess pesticide ARfDs and can also be used to refine short-term dietary
risk assessments, conduct risk assessments, and manage cases involving incidental pesticide

residues.

Key words: pesticide, acute reference dose, endpoints, point of departure, uncertainty factors



