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IPCS) @3 » FENIIE T 58 R EE fE F
B is > BR—iEFEfL ADIL %) - FEREAYN S BT
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& & (Joint FAO/WHO Meeting on
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Ko EE R E AL 10% (KA HERE &
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— il fa R B G P RE L B — P R R 1R
e, U829 HLREIEDLE DAL 7R B A
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B R B FTSE] NOAEL {H/Mk
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ARIBUEARTIBFEETR TR - AR L TE TN
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RE#HEZ ADHETEE AL - IEE N
JHIEST ADHERYFFRHY - — i H K ADIEH
#LEL ARTD AH[F] (18.23)

.~ ARfD HllEFR{E

R IR R R W by -
ARTD FEALFR{E (limit value) Fy 5 mg/kg
bw » H 3% E 1 B R AR BB AL L i =
BEIEHEAL AR - FHETREAT @Y 2 (1)
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HKR » i HFEE R AL AR
HR5r » RS IREERT T & Ry 20 mg/kg  fdi
HHERERBREERIE = 0.5 (kg)X20
(mg/kg) X 5 (variability) + 50 (kg bw) =1
mg/kg bw » JIASEFEGREYL (variability) DL 5
REREXEZBEREA DB GIG RS H

e R R RN - (2) SHIMEH R HA
FRTETE » At B0Es L 25 3T R AR ME R 8
20 mg/kg BE R L RS EA R = BAL
HipRE (RBILO) B REEET
5 EE R BRI B SR - DOskEs IRk
TBIE » (3) KILLAI1GE] 5 mg/kgbw (1 x 5) #
i R i PR SFAERTHE - g AR HIERE
BIEEZR » BLBUE S B2 H KR E
8 R IR EE H Ry I < FRIRTBTE -
[R5 | BN Y75 P Be 15 2] NOAEL {H By
500 mg/kg AR - AMEE KT LUF HLE
FA 100 %R X35 -

FIE B2 2 BIE ARID
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— ~ BIEES [FlE fLHE

A

— %1 S LR R EE S G T ADI i
SE » {H ARD il 8 # Ry i A AR 2% 4
BT B E R B R - FE A SR IOY
A1 BB R A 5 BT » S sk e 3 PT a BR
5E ARID Z FFAG ZLARANT 2 B (10.14.18.23)
B H AT R FTRE RIS [R5 Y Ja\ B 1 5555
R BN FEEE ARD 2 EATNE
HYFERERE AR —E M o H R REREE
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AFEAL RS R (R I S il e 7
TR o Sl F A S A AR T 2 S B S 5
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AN T Ry B B E O I AEEAR B R AR
F @) MBZEWREER 5) fEEE
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K - NGRS Ry ME SR B TS [ -

E?’fﬁ ARTD Ffr i HIFFAS TEPRER

HIE REE ARD HFE BTG EAT -
AJHEEFEINREME (haematotoxicity) ~ G2

M (immunotoxicity) ~ ififS M ~ HE 3
M (liver and kidney toxicity) ~ X433 T8
(endocrine disrupting effects) ~ Z¥F 7 ~ 15
HE 2 (effects on gastrointestinal tract)
B HoAt—M EEAR - DU R BN IR EE
el 5 A B 1 2% R WT RE 5 | R S FE Y AH B
PE - LR AR R M s S 0 H
e AR A PTRE B | R B B - &
AHEETIH o BB STHFAL FE AR B 3%
E ARD MR ZEEM (FR—) - HRE
ARD FHli tHRAMEHRE RS - 43 AFE T
[FAIF#RERE (1) AKATEE (unlikely) ~ (2)
A HEEW (questionable) ~ (3) 1K & ] g
(possible) ~ (4) JEH H F]HE (probable) »
(5) EEHHRBM (very relevant) 434 »
AR LS IH H 2 K L 09 o Hrp gk
FEH A AT HE B B AH R Ry A 55 MR B
ERIFE B - EHFEEAET -

— ~ I

T IR 2 FE B Y RS N BUE MR Y
B R - G RS B A& AR R -
B IR R AE R BUEALIMER S - ey i
FC A I BERE bk L BREE AR R A - (EH
Al 3 22 DUE AR I BR o 5 B R fAd I R 35 1
@ o FEMALHE < (HEHE T (Fe?) #EHA1L
= AE SR T (Fe*) I+ ik EA R
MIMEH > R MENALSE (methemglobin,
MetHb) » A Ry i 8 P I AL 28 (1 ILE -
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HeIMmALE H AR - KILEIBEAE
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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)

A5 BREBARE - A G AR B R
% o ERIRTTREEUR A 8 (cyanosis) K
IR R S IR (1)« AREB A [R) 89 .2 W
K B2 AR =R » MetHb 1 DLFF B R 7 & 14
1% 1-4 /NFRIZEARFEAR » [RIEwpi o B
ok R BEAHR - # AR EEAL ARMD BYEF
fhFERE - BB HIE] >4% MetHb 1Y
i SR B W R R EN ) MetHb S0{H B 3 i RH
FREL A M I 22 R B TR Ry
H s AL FIMAE (1829 -

oMM MEEM (acute haemolytic
anaemia) F] FE AN AR HI 5[ - BFE (1)
RLIMIRBEAKPEFE LS (mechanical damage)
Q)RIZIHAEIM (immune mediated anemia)

Koo (3) MM IR 52 2 AL IR EME B F
(oxidative or non-oxidative injury) » RLIMEK
A 18 05 2 B IR R T B SR e 1
{LREZEY) S IHE - R TR EIMEHET [
3 B G 2% IS I A1 R IFTL BR A 4710 8 B 25 A
0 NGH [FE G SORE M S RS - (HAHR
PRI B U R i A 2 - AR 2 2 8k
KRR F R fR I AL R ML T AERL M BR
MRS P R /MG (heinz body) TfT%F
Dyt A P 5 [RE VA I - 33 Le 5 [
PRy e PRI 0L 22 I A 5 15 1 Ry ) o 2
) ARFD FFAHFEAR @)

fr AR B - A0SR AEAE B A
(] R ) B AT R IL - P e S5 1L B2 8
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FHERREAE > 7 Sk s e LA il m pE B
S MEREAR AR B R R AR
1172 i s rp R SRR AR B S » P
B R HOBk il Bl B A R BE R A - (AT R
PAREAG MR 5 TE 1 F Ry IR BE R BT ARTD ¥
i fEARIRE » 2 77 L R H AN ] Ry [ R T L ¥
SR SR 2 R BINFR (529

= G

R 75 T CBR A 8 2 AT A 2 B
T AR AR - A0 R SR A B R
¥ (carbamate) THKaE B fifE B nl 5 [#E fe %
FE © o REFEALE A BT
B (1) REFHBEEEREERE - Q)
IMEREEEREHE K (3) P - Ml Kk
EASHHE E E U - fEE ST &S
Ey(1) %] (immunosuppression) ~ (2)
WL (hypersensitivity/allergy) ~ (3) H g
%Y% (autoimmunity) 2 (4) RIE R A
#f (immune system dysregulation) ZF5E -
A DA Al A 1 B D RE M Y s T AT A 2L
REHNHI R - BB B §E B R IR Y
B R SO AR
1S 70958 T B P58 SR 0 S O R il e AR
5 0 R 1 LS R R MRS FR AR Y
PR RS R B B B AR - AR
XEE 1)

BE VLSV TR — R R E T

AEENS [Ea m R E - BRI

R R SER PG [RE - NGB i R E )
BH A 3 S FE B Ho At 23 B s B R 5 |
O GE e 5 MEAH R S FE - ELAIR A R Y Y
B SR B R S RE B
YA G| PR R I IR IR - 1 I T L B i
WEELFN o LAMBINEENS - Qg
AT A7 By IRy B — 7 i R BR HI S R
BRSNS s M I FE - R R R R RIS 38 B
Z M AR 2 AR - BRIE
ERIEERE AR A RN
FEERIE o KI5 Ml o R B &
FHEABEZRER - NEATERHIE R
FEI) ARD FRALTEAE @ o

= ~ iR

AR 1 I B4 v A i B i AR R
HASH D REME 2 B B - fE s
AR A M R S BGE
F5 B 2% B AH B b AR OE IR B A E B
(tremors) B¢ F flif& (convulsions) [fij {2 5¢
ELiAR g M+ FEFE 5o B AR AL H oh e
MEEZEFE  WIERAFE (sensory
effects) » 1M FL I FE 5 T B FIRZ BE
THREALAIRZZE (neuromuscular effects) ~ 4[]
e HE 18 T el R R B RE T B KL IR
HEJJ (learning and memory) » ZIEITK S
HEAEEE O - DL EYIE s AR MEif
&M (delayed neurotoxicity) @ FEZEFE
T8 1% — B R A S B AR FE 1 B S E -
ORI LA SR EAS A A 38 M i RS B 1 =5 =
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JEE E B BRI IR E S 25 - &
W AR I 26 K5 T UF B R A0 A B ik
(organophosphates) Z&/%IKF - & 84 i % FH
B AEPITEER (biomarkers) 5% Ty A
TH - Earm i H s e ey 2 e e
FiiE M (acetylcholinesterase activity) &5
Z EHNH] 23

FHRAE BN S - ECRER
A RIRIERE I E AR - AR E G &
AERB R RN NE - AR R
ek BN N e A R A b+ Rt
HEH MR AE AR 7 58 & 7F B 1 B2 3ERY ARfD
REALFRARE (829 o 5 {if K % EAT < S
i A 5 e B B - & % Ty AE B 2 1 I AR
(functional observation batteries, FOB) %I
AEBIEEE - #2R FOB HIF M RE& 2
R BWHEAYE < B 72 RAVHETRR -
L SR L RS 8 1 1) 75 B 5 B R A 5 I
BHIEE - EREER A RAEM (nature) »
B EE (severity) ~ FFAETE (persistence)
] 5 U FE B 3# % (dose-relationship) DL K
R 7 3k i i PRE B IR o Bl Bt R
KRB HEB IR RS R B A B DL Y fig
A S e - K AR B B e P 25 51
BTS2 M BE R - B TR P B e e B
R AR+ BRIE TR BATESERI{F
il e AT 9o 2 R e S v B o B A A
BRTE @3 o 53O B B Bl ) R 28 B 2 e
P S ERY - N RE 5T 2 HE Bk B A M
B LA ABHC BT - -4 K-
1,2,3,6- 14 & 1t 0
1,2,3,6-tetrahydropyridine, MPTP) Jiif! ¥& 55

(1-methyl-4-phenyl-

G ELA S RIAE (Parkinson's
disease) HYIEAR » (HIE B BE 42 K B3 e
AR BRI B FE - RIELRIfE
TEE YR B S 2 B S M fEAR - EAE
HACZY)fGHE ~ B O AR E < B
i 1 5 D LRI S EL AR B M RE - SR RE ST
HERR A e N A 2 BB - iR
T % ol g 5 Y A P e 82 71 A ol P R
e B R 5 — g LB - AR PR AH R EE R 2 A
R - A BE H Al aF 2K E R g
ARTD Ptk F 8 55 M A F Ak 5 A5 e 071
JIg§ BN 1Y Z B s B T5 14 - IMPR
RIS ADI Bl AR B HHEA
TR AR T 1 ) 5 T o 0T 2 R i Pl 05 1 52
20% DAL+ ji i Eo A EE AL FE AR RURE Rt
B EREAE R ELHE - (K] —fis oy s Bl
S WCH B0 R s PR T T P A I DA

(18,23) o
g~ et

Il A By B2 E - LDk ER
BRI E » IRV E IE LB e W v]
RERNZE B MR G = ATk - [ LA B 2%
BACBY)E W A RE A AR AR I I E - DL
— GBI B RET S  TERE
AR EMEE - MEALIEE GRS
MEEGEHE) RS A E TR,
B 1+ A S URE s B 22 A 2 A
RAUE R e AL M 2 BASR IR+ - EEaEY
WO ORH W o 2 R RS O M B IR K
(hypertrophy) ~ 23t (necrosis) ~ Hig it 4%



(fatty change) ~ & (hepatitis) ~ fH (L
(fibrosis) B MEE MIlUEE (hyperplasia
of bile duct) ZF[ZJE (20) o

LR L R AR H &
il - DU EEFREIE ARD HUFEALTE
Rl - HEF R IHR B E RS REN
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WA ~ BB - HERAE L B B i by
DORIRE SR - ol R B T S FEH R
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BB RHIE RS ARD BYFEALTE
R HARAN AR e R e 28 Ry 2 e =
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LLsHE S E R HIE ARD FriR A - Eh5E
T EHE 2 E R B R 1 LA 2 1R
J& DR 5 F AR < I [ 57 FFAd
HIa 1829 .

L=

Aeot

h~ Btk

B IFRAESNE L —  BETE
M ES'E - SHAMRIZH A E R % - B
HARMERE I B Ry MR TR S, 259 H &
=LA (high blood flow to mass ratio) #F
M KIAEEF 2 EE A E A R
B B M I FE R SR R R A E AR Y - L)
RS B RENE - vEE—
RYmA AL E - USSR ERE
MG AR W EY ~ EHE Kt
TIREE) ~ PRI BT B B B A B 5 55 0
H - DB REMS » SRS s
MG - M W ~ B BRI NE

HEGE - mllRWILE  JRE - MG 4E1L
R IE IERET (creatinine) e IfilH PR
%\, (blood urea nitrogen, BUN) 1] & BhFEAL
HgEEE 09 - EEEYE LE R
Jos A8 5 B /N B Rk B RS A AR
(degenerative changes) ~ ¥ 3L Jz % fiF 2 JiE
F . D@ EHAENE - B
BoOPIERSEEE R EHEZHEE
ANEGH - R &b KB R 2 RN E
| AR NE-Z R MER 2 P A e
fEREJIIRA » B2 IBE—ERE A AlEE
B B MR SO » e — e B o B Al
TR R R 7 28 B BN Y A 52 5 B
G 29

BB AW E Y - K2
oK H A A RS R o R
FHEEREIE ARMD BYFEASTEAREF - [FIEE
o B e HR B ST T S A v RE B T R R
G - e nE EE R - HAMENA KR
Jf& (regenerative hyperplasia) Kz cfC % [fll i
BT e e E Ry B R FE M S E R R
I bt 2 FE B AN ER A Fo il E B2 2 ARSD
AREAL TR » o fhp s LR AN B/ ViE B M B
SR AIHE R R B Ry S ) i B2 82 ARID Y
B FEAR @3 o

i N

N~ iR

TR SEAREN T BHZ (0 A BT RE R H
FE 22 B RS SRR B B Sh et - B
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57735 S B RS it » PRI i B S v
YERE %% R AH A% (Organization for Economic
Cooperation and Development, OECD) 7\ F#
BB s M B R | (7 1920 » ZAH
T AE R R A n] 3 5 e i 2 TEFE AR AR AL
AT RN » DL 90 Ruil@ s albs
Rl » AHE S A B 1k R B 9 5 e P 8 e
PP R B B AR A - I R FEIR R
#3& (thyroid stimulating hormone, TSH) ~ HH
IRERSE (T3 or T4) ~ JEIEHIER (follicle
stimulating hormone, FSH) J =2 i
(testosterone) ZEfif M5 & & + DURCEA K
TIEE) )] (sperm motility) KPP REEEILE

Y ariParan

(sperm morphology) = 5 f% 1~ 5 1 5 A%
(19)

EAL A YRS B FE T 1 B A i
BEHIENR - S8 ESHAN SR
TCH LTI R T2 B S TE R A B 3
BP0 I R
PRI & P RS E IR MR BRI R 8
RIRSHHEEEESY NG TN E=va- 7 R 2\
VR R OK B B IR R 2 TR A R o
M fEREFEEHET  FEREGZER
P ke 522 £ B JRE ] e s B HOIR R Dy 6E
HAEFIEPUAR 3% PR E 2 (phenobarbi-
tal) » Slf7 £ 36 T JFC A 1) B A R EC RH B
® o BR TR E REFE T B RRE T
MERNTWTE G R2EE
B FAE P o T R A R FE AR
FRAITE 2 FE TR i s 228 FU 0 0 Py o B s P
FALAH B+ RIS 8 & F R ] E 2 58
ARTD HYFFALFEER @3

> HAERTET R

2 H IRV E = R IR AR D 1B 12
FofE ~ 1227~ AR AR R 1
el Se B RS < WIE - FE ARl B s ke
Barh o 32 SEEEAG IR IR ] 53 A0 1y 22 7R 4
R BRI AR REE R E
FHECERRERRE (1) T » &K
A& R G E 2 (pre- or post-implantation
loss/resorption) JFEHE (stillbirth) ~ (2) W
NaEAEAEME L (malformations or variations
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Table 2. Classification of baseline characteristics for pesticide’s ARfD established by the
APVMAD

Classification Baseline characteristics

ARf{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.

ARITD necessary. Endpoint: Human acute study.

ARITD necessary. Endpoint: Acute and subacute study.

ARITD necessary. Endpoint: Subchronic study.

T o " m g a w »

ARITD necessary. Endpoint: Chronic study.

et

ARTD necessary. Endpoint: Reproductive study.

) APVMA: Australian Pesticides and Veterinary Medicines Authority
Information extracted from APVMA®

80 -
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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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2. Australian Pesticides

1. Australian Government. 2019. Australia
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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 ARfDs 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



