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5 (BMDL OR BMCL) AND (exposure OR exposed OR intake OR 523
consum#*)
6 |"toxicological risk assessment" Filters: Humans 135
"risk assessment" AND "Margin of exposure" Filters:
7 218
Humans
YUY Bz UIeXiiE (L1 57DEERIME) 1,379
YU —[BIROMRHEREZOLCEAF UL BREL 342
N OHERIERZOEICATAT DM GREUITIHRER 162




R 4 EXOHEREREZELCAATEOMREV A —E

No. =8 HAREE A4 bV SHIER
1 Jensen, Signe M [ 2019 | A Review of Recent Advances in Benchmark Risk analysis : an official publication of
et al. Dose Methodology the Society for Risk Analysis. 2019;
39(10): 2295-2315
2 Noble, Robert B |2009 |Model-averaged benchmark concentration estimates for continuous Risk analysis : an official publication of
et al. response data arising from epidemiological studies the Society for Risk Analysis. 2009;
29(4): 558-64
3 Kullar, Savroop |2019 [A benchmark concentration analysis for manganese in drinking water and | Environment international. 2019; 130:
Setal IQ deficits in children 104889
4 Murata, 2002 |Benchmark Dose Calculations for Methylmercury-Associated Delays on Risk analysis : an official publication of
Katsuyuki et al. Evoked Potential Latencies in Two Cohorts of Children the Society for Risk Analysis. 2002;
22(3): 465-74
5 van 2006 |Benchmark concentrations for methyl mercury obtained from the 9-year Neurotoxicology. 2006; 27(5): 702-9
Wijngaarden, follow-up of the Seychelles Child Development Study
Edwin et al.
6 Kobayashi, 2008 |Estimation of benchmark doses as threshold levels of urinary cadmium, Toxicology letters. 2008; 179(2): 108-12
Etsuko et al. based on excretion of B2-microglobulin in cadmium-polluted and non-
polluted regions in Japan
7 Suwazono, 2006 |Benchmark dose of working hours in relation to subjective fatigue Annals of epidemiology. 2006; 16(9):
Yasushi et al. symptoms in Japanese male workers 726-32
8 Budtz- 2000 |Benchmark dose calculations of methylmercury-associated Toxicology letters. 2000; 112-113: 193-9
Jorgensen, E et neurobehavioural deficits
al.
9 Crump, KS et |2000 |[Benchmark concentrations for methylmercury obtained from the Seychelles | Environmental health perspectives. 2000;
al. Child Development Study. 108(3): 257-63
10 Nogawa, 2015 |Benchmark dose of cadmium concentration in rice for renal effects in a Journal of applied toxicology. 2015;

Kazuhiro et al.

cadmium-polluted area in Japan

35(1): 24-8




No. =8 HAREE A4 ERIER
11 Budtz- 2004 | Effects of Exposure Imprecision on Estimation of the Benchmark Dose Risk analysis : an official publication of
Jgrgensen, the Society for Risk Analysis. 2004;
Esben et al. 24(6): 1689-96
12 Suwazono, 2011 |Application of hybrid approach for estimating the benchmark Journal of applied toxicology. 2011;
Yasushi et al. dose of urinary cadmium for adverse renal effects in the general 31(1): 89-93
population of Japan
13 Rabovsky, J et |2001 |A health risk benchmark for the neurologic effects of styrene: comparison Risk analysis : an official publication of
al. with NOAEL/LOAEL approach the Society for Risk Analysis. 2001;
21(1): 117-26
14 Hong, Feng et |2004 |Calculation of the combined renal dysfunction risk in patients co-exposed to | Zhonghua yu fang yi xue za zhi. 2004;
al. arsenicum and cadmium by using benchmark dose method 38(6): 374-8
15 Grandjean, 2013 |Immunotoxicity of perfluorinated alkylates: calculation of benchmark doses |Environmental health. 2013; 12(1): 35
Philippe et al. based on serum concentrations in children
16 Suwazono, 2006 |Benchmark dose for cadmium-induced renal effects in humans Environmental health perspectives. 2006;
Yasushi et al. 114(7): 1072-6
17 |Zhang, Guang- [2016 |Benchmark Doses Based on Abnormality of WBC or Micronucleus Frequency | Journal of occupational and
hui et al. in Benzene-Exposed Chinese Workers environmental medicine. 2016; 58(2):
e39-44
18 Shimizu, Akane |2006 |Estimation of benchmark doses for urinary cadmium based on beta2- International journal of environmental
et al. microglobulin excretion in cadmium-polluted regions of the Kakehashi River |health research. 2006; 16(5): 329-37
basin, Japan
19 Nishijo, Muneko |2014 |Risk assessment for Thai population: benchmark dose of urinary and blood |BMC public health. 2014; 14: 702
et al. cadmium levels for renal effects by hybrid approach of inhabitants living in
polluted and non-polluted areas in Thailand
20 Suwazono, 2011 |Application of the hybrid approach to the benchmark dose of urinary Environmental research. 2011; 111(2):
Yasushi et al. cadmium as the reference level for renal effects in cadmium polluted and 312-4

non-polluted areas in Japan




No.

=8

HAREE

S4BV

Sanlaik

21

Kubo, Keiko et
al.

2017

Estimation of Benchmark Dose of Lifetime Cadmium Intake for Adverse
Renal Effects Using Hybrid Approach in Inhabitants of an Environmentally
Exposed River Basin in Japan

Risk analysis : an official publication of
the Society for Risk Analysis. 2017;
37(1): 20-26

22 Yan, Jiuming et [2019 |Benchmark dose estimation of urinary and blood cadmium as biomarkers of | Journal of applied toxicology. 2019;
al. renal dysfunction among 40-75-year-old non-smoking women in rural 39(10): 1433-1443
areas of southwest China
23 Aylward, Lesa L [2008 |A margin-of-exposure approach to assessment of noncancer risks of dioxins | Environmental health perspectives. 2008;
et al. based on human exposure and response data 116(10): 1344-51
24 |Clewell, Harvey |2003 |Determination of an occupational exposure guideline for manganese using |Risk analysis : an official publication of
Jetal. the benchmark method the Society for Risk Analysis. 2003;
23(5): 1031-46
25 Crump, Kenny S|2005 |Benchmark calculations for perchlorate from three human cohorts Environmental health perspectives. 2005;
et al. 113(8): 1001-8
26 Frangos, John 2016 |Derivation of an occupational exposure limit for an inhalation analgesic Regulatory toxicology and pharmacology.
et al. methoxyflurane (Penthrox(®)) 2016; 80: 210-25
27 Budtz- 2001 |Benchmark dose calculation from epidemiological data Biometrics. 2001; 57(3): 698-706
Jorgensen, E et
al.
28 |Zou, Kailiet al. |2020 |Benchmark dose estimation for coke oven emissions based on oxidative Ecotoxicology and environmental safety.
damage in Chinese exposed workers 2020; 202: 110889
29 |Sun, Yietal. 2008 |Estimation of benchmark dose for bone damage and renal dysfunction in a |The Annals of occupational hygiene.
Chinese male population occupationally exposed to lead 2008; 52(6): 527-33
30 Lv, Yingjian et |2017 |Cadmium Exposure and Osteoporosis: A Population-Based Study and Journal of bone and mineral research :

al.

Benchmark Dose Estimation in Southern China

the official journal of the American
Society for Bone and Mineral Research.
2017; 32(10): 1990-2000




No. =8 HAREE A4 ERIER
31 Sakuragi, 2012 |Variation in benchmark dose (BMD) and the 95% lower confidence limit of |International archives of occupational and
Sonoko et al. benchmark dose (BMDL) among general Japanese populations with no environmental health. 2012; 85(8): 941-
anthropogenic exposure to cadmium 50
32 Lin, Tian et al. |2007 |Benchmark dose approach for renal dysfunction in workers exposed to lead |Environmental toxicology. 2007; 22(3):
229-33
33 Kobayashi, 2006 |Estimation of benchmark dose for renal dysfunction in a cadmium non- Journal of applied toxicology. 2006;
Etsuko et al. polluted area in Japan 26(4): 351-5
34 |Karita, Kanae et | 2005 |Benchmark dose of lead inducing anemia at the workplace Risk analysis : an official publication of
al. the Society for Risk Analysis. 2005;
25(4): 957-62
35 |Wang, Qietal. |2013 |Estimation of benchmark dose for micronucleus occurrence in Chinese vinyl |International journal of hygiene and
chloride-exposed workers environmental health. 2013; 216(1): 76-
81
36 Lei, Li-Jian et 2007 |Estimation of benchmark dose for pancreatic damage in cadmium-exposed | Toxicological sciences : an official journal
al. smelters of the Society of Toxicology. 2007; 97(1):
189-95
37 Kobayashi, 2006 |Estimation of benchmark dose as the threshold levels of urinary cadmium, |Environmental research. 2006; 101(3):
Etsuko et al. based on excretion of total protein, beta2-microglobulin, and N-acetyl-beta- |401-6
D-glucosaminidase in cadmium nonpolluted regions in Japan
38 Dakeishi, 2006 |Relation between benchmark dose and no-observed-adverse-effect level in |Risk analysis : an official publication of
Miwako et al. clinical research: effects of daily alcohol intake on blood pressure in the Society for Risk Analysis. 2006;
Japanese salesmen 26(1): 115-23
39 Lachenmeier, 2011 |Epidemiology-based risk assessment using the benchmark dose/margin of |International journal of epidemiology.
Dirk W et al. exposure approach: the example of ethanol and liver cirrhosis 2011; 40(1): 210-8
40 Xiang, Quan- 2004 |Study on the application of benchmark dose and biological monitoring Zhonghua yu fang yi xue za zhi. 2004;
Yong et al. indexes of fluorides in drinking water 38(4): 261-4
41 Bi, Jian 2010 |Using the benchmark dose (BMD) methodology to determine an Journal of food science. 2010; 75(1): R9-

appropriate reduction of certain ingredients in food products

16




No. =8 HAREE A4 ERIER
42 Chen, Xiao et 2015 |Benchmark dose estimation of cadmium reference level for hypertension in | Environmental toxicology and
al. a Chinese population pharmacology. 2015; 39(1): 208-12
43 Chen, Chu-Chih [2019 |A benchmark dose study of prenatal exposure to di(2-ethylhexyl) phthalate |International journal of hygiene and
et al. and behavioral problems in children environmental health. 2019; 222(6):
971-980
44 | Wu, Zhijun et 2017 |A Comparative Benchmark Dose Study for N, N-Dimethylformamide Toxicological sciences : an official journal
al. Induced Liver Injury in a Chinese Occupational Cohort of the Society of Toxicology. 2017;
158(1): 140-150
45 Shao, Kan et al. |2018 |A Web-Based System for Bayesian Benchmark Dose Estimation Environmental health perspectives. 2018;
126(1): 17002
46 |Niu, Yong et al. |2018 |Exposure characterization and estimation of benchmark dose for cancer Journal of exposure science &
biomarkers in an occupational cohort of diesel engine testers environmental epidemiology. 2018;
28(6): 579-588
47 Hong, Feng et |2004 |Risk assessment on renal dysfunction caused by co-exposure to arsenic and | Biometals : an international journal on
al. cadmium using benchmark dose calculation in a Chinese population the role of metal ions in biology,
biochemistry, and medicine. 2004; 17(5):
573-80
48 Zendehdel, 2018 |Estimation of formaldehyde occupational exposure limit based on genetic Environmental science and pollution
Rezvan et al. damage in some Iranian exposed workers using benchmark dose method research international. 2018; 25(31):
31183-31189
49 |Wang, Wei et 2019 |Benchmark dose assessment for coke oven emissions-induced telomere Ecotoxicology and environmental safety.
al. length effects in occupationally exposed workers in China 2019; 182: 109453
50 Chen, Xiao et 2018 |The benchmark dose estimation of reference levels of serum urate for gout |Clinical rheumatology. 2018; 37(10):
al. 2887-2891
51 Makinouchi, 2016 |Benchmark dose of alcohol consumption for development of hyperuricemia |Alcohol (Fayetteville, N.Y.). 2016; 56: 9-
Takashi et al. in Japanese male workers: An 8-year cohort study 14
52 Haber, Lynne T |2018 |Benchmark dose (BMD) modeling: current practice, issues, and challenges |Critical reviews in toxicology. 2018;

et al.

48(5): 387-415




No. =8 HAREE A4 ERIER
53 Wang, Yin-Han |2020 |A probabilistic approach for benchmark dose of melamine exposure for a Ecotoxicology and environmental safety.
et al. marker of early renal dysfunction in patients with calcium urolithiasis 2020; 200: 110741
54 Liu, CuiXia et al. | 2016 |Benchmark dose for cadmium exposure and elevated N-acetyl-B-D- Environmental science and pollution
glucosaminidase: a meta-analysis research international. 2016; 23(20):
20528-20538
55 Wang, Q etal. [2011 |Benchmark dose approach for low-level lead induced haematogenesis The Science of the total environment.
inhibition and associations of childhood intelligences with ALAD activity and [2011; 409(10): 1806-10
ALA levels
56 Suwazono, 2010 |Benchmark dose for cadmium-induced osteoporosis in women Toxicology letters. 2010; 197(2): 123-7
Yasushi et al.
57 Budtz- 2007 |Estimation of the benchmark dose by structural equation models Biostatistics (Oxford, England). 2007;
Jgrgensen, 8(4): 675-88
Esben
58 Qian, Hai-lei et |2006 |Application of benchmark dose (BMD) in a bone-effect study on a general Zhonghua lao dong wei sheng zhi ye bing
al. population environmentally exposed to cadmium za zhi. 2006; 24(1): 23-6
59 |Shao, Boetal. |2006 |Application of Benchmark dose (BMD) in estimating biological exposure Zhonghua lao dong wei sheng zhi ye bing
limit (BEL) za zhi. 2006; 24(1): 20-2
60 Tian, Lin et al. [2005 |Application of benchmark dose on occupational epidemiology research in Zhonghua yu fang yi xue za zhi. 2005;
lead exposure 39(6): 406-8
61 Shao, Bo et al. |2007 |Application of benchmark dose (BMD) in estimating biological exposure Biomedical and environmental sciences.
limit (BEL) to cadmium 2007; 20(6): 460-4
62 Suwazono, 2010 |Recent applications of benchmark dose method for estimation of reference |Toxicology letters. 2010; 198(1): 40-3
Yasushi et al. cadmium exposure for renal effects in man
63 Price, B et al. 1996 |A benchmark concentration for carbon disulfide: analysis of the NIOSH Regulatory toxicology and pharmacology.
carbon disulfide exposure database 1996; 24(2 Pt 1): 171-6
64 |Chen, Xiao et 2013 |Benchmark dose for estimation of cadmium reference level for osteoporosis | Food and chemical toxicology. 2013; 55:

al.

in a Chinese female population

592-5

10




No. =8 HAREE A4 ERIER
65 Suwazono, 2007 |Estimation of benchmark dose as the threshold amount of alcohol Risk analysis : an official publication of
Yasushi et al. consumption for blood pressure in Japanese workers the Society for Risk Analysis. 2007;
27(6): 1487-95
66 Shao, Kan et al. |2014 |Model Uncertainty and Bayesian Model Averaged Benchmark Dose Risk analysis : an official publication of
Estimation for Continuous Data the Society for Risk Analysis. 2014;
34(1): 101-20
67 Chen, Xiao et 2018 |The association between dietary cadmium exposure and renal dysfunction - | Journal of applied toxicology. 2018;
al. the benchmark dose estimation of reference levels: the ChinaCad study 38(10): 1365-1373
68 Rager, Julia E et |2017 |Benchmark Dose Modeling Estimates of the Concentrations of Inorganic Chemical research in toxicology. 2017;
al. Arsenic That Induce Changes to the Neonatal Transcriptome, Proteome, 30(10): 1911-1920
and Epigenome in a Pregnancy Cohort
69 Dong, QY et al. |2016 |Application of benchmark dose on renal injury in people chronically exposed | Zhonghua lao dong wei sheng zhi ye bing
to lead za zhi. 2016; 34(7): 494-497
70 Ke, Shen et al. [2015 |Benchmark Dose Estimation for Cadmium-Induced Renal Effects Based on |Biomedical and environmental sciences.
a Large Sample Population from Five Chinese Provinces 2015; 28(5): 383-7
71 Chen, Chu-Chih [2014 |Benchmark dose calculation for ordered categorical responses Risk analysis : an official publication of
et al. the Society for Risk Analysis. 2014;
34(8): 1435-47
72 Murata, 2011 |Application of the benchmark dose approach to epidemiological endpoints | Sangyo eiseigaku zasshi. 2011; 53(3):
Katsuyuki et al. with clinical standards 67-77
73 Woo, Hae Dong 2015 |Benchmark Dose for Urinary Cadmium based on a Marker of Renal PloS one. 2015; 10(5): e0126680
et al. Dysfunction: A Meta-Analysis
74 Jacobson, 2002 |A benchmark dose analysis of prenatal exposure to polychlorinated Environmental health perspectives. 2002;
Joseph L et al. biphenyls 110(4): 393-8
75 Wang, Xiaofeng [2016 |Application of the Benchmark Dose (BMD) Method to Identify Thresholds of |PloS one. 2016; 11(8): e0161240

et al.

Cadmium-Induced Renal Effects in Non-Polluted Areas in China

11




No. =8 HAREE A4 ERIER
76 Hu, Jia et al. 2014 |Benchmark dose estimation for cadmium-induced renal tubular damage PloS one. 2014; 9(12): e115794
among environmental cadmium-exposed women aged 35-54 years in two
counties of China
77 Jin, Taiyi et al. [2004 |Environmental epidemiological study and estimation of benchmark dose for |Biometals : an international journal on
renal dysfunction in a cadmium-polluted area in China the role of metal ions in biology,
biochemistry, and medicine. 2004; 17(5):
525-30
78 Ke, Shen et al. |2015 |Estimation of the benchmark dose of urinary cadmium as the reference BMC public health. 2015; 15: 656
level for renal dysfunction: a large sample study in five cadmium polluted
areas in China
79 Sand, Salomon |2008 |The current state of knowledge on the use of the benchmark dose concept |Journal of applied toxicology. 2008;
et al. in risk assessment 28(4): 405-21
80 Nogawa, 2017 |Threshold limit values of the cadmium concentration in rice in the Journal of applied toxicology. 2017;
Kazuhiro et al. development of itai-itai disease using benchmark dose analysis 37(8): 962-966
81 Alexeeff, GV et [1993 |Estimation of potential health effects from acute exposure to hydrogen Risk analysis : an official publication of
al. fluoride using a "benchmark dose" approach the Society for Risk Analysis. 1993;
13(1): 63-9
82 Chen, Szu- 2020 |Risks of consuming cadmium-contaminated shellfish under seawater Ecotoxicology and environmental safety.
Chieh et al. acidification scenario: Estimates of PBPK and benchmark dose 2020; 201: 110763
83 Budtz- 2013 |An international pooled analysis for obtaining a benchmark dose for Risk analysis : an official publication of
Jgrgensen, environmental lead exposure in children the Society for Risk Analysis. 2013;
Esben et al. 33(3): 450-61
84 Lachenmeier, 2012 |What is a food and what is a medicinal product in the European Union? Use | Regulatory toxicology and pharmacology.
Dirk W et al. of the benchmark dose (BMD) methodology to define a threshold for 2012; 64(2): 286-95
"pharmacological action"
85 Jiao, Jie et al. 2012 |Estimation of a safe level for occupational exposure to vinyl chloride using a |Journal of occupational health. 2012;

benchmark dose method in central China

54(4): 263-70

12




No.

=8

HARE

S4BV

Sanlaik

86

Uno, Tsukasa et
al.

2005

Health effects of cadmium exposure in the general environment in Japan
with special reference to the lower limit of the benchmark dose as the
threshold level of urinary cadmium

Scandinavian journal of work,
environment & health. 2005; 31(4): 307-
15

87 Suwazono, 2007 |Estimation of the number of working hours critical for the development of |American journal of industrial medicine.
Yasushi et al. mental and physical fatigue symptoms in Japanese male workers - 2007; 50(3): 173-82
application of benchmark dose method
88 Bailer, AJetal. |1997 |Estimating benchmark concentrations and other noncancer endpoints in Risk analysis : an official publication of
epidemiology studies the Society for Risk Analysis. 1997;
17(6): 771-80
89 Kobayashi, E et |2006 |Tolerable level of lifetime cadmium intake estimated as a benchmark dose |Bulletin of environmental contamination
al. low, based on excretion of beta2-microglobulin in the cadmium-polluted and toxicology. 2006; 76(1): 8-15
regions of the Kakehashi River Basin, Japan
90 Wang, Kan et 2019 |Determination of benchmark dose based on adduct and micronucleus International journal of hygiene and
al. formations in formaldehyde-exposed workers environmental health. 2019; 222(5):
738-743
91 Baumung, 2016 |Comparative risk assessment of tobacco smoke constituents using the Scientific reports. 2016; 6: 35577
Claudia et al. margin of exposure approach: the neglected contribution of nicotine
92 Chaumont, 2011 |The threshold level of urinary cadmium associated with increased urinary Occupational and environmental
Agneés et al. excretion of retinol-binding protein and beta 2-microglobulin: a re- medicine. 2011; 68(4): 257-64
assessment in a large cohort of nickel-cadmium battery workers
93 Park, Robert M |2006 |Issues in neurological risk assessment for occupational exposures: the Bay |Neurotoxicology. 2006; 27(3): 373-84
et al. Bridge welders
94 Park, Robert M |2009 |Exposure-response relationship and risk assessment for cognitive deficits in |Journal of occupational and
et al. early welding-induced manganism environmental medicine. 2009; 51(10):
1125-36
95 Chen, Shaoxian |2013 |Change of urinary fluoride and bone metabolism indicators in the endemic |BMC public health. 2013; 13: 156

et al.

fluorosis areas of southern China after supplying low fluoride public water

13




No. =8 HAREE A4 ERIER

96 Wells, Ellen M 2011 |Low-level lead exposure and elevations in blood pressure during pregnancy |Environmental health perspectives. 2011;
et al. 119(5): 664-9

97 Grandjean, 2007 |Total imprecision of exposure biomarkers: implications for calculating American journal of industrial medicine.
Philippe et al. exposure limits 2007; 50(10): 712-9

98 Stern, Bonnie 2007 |Copper and human health: biochemistry, genetics, and strategies for Journal of toxicology and environmental
Ransom et al. modeling dose-response relationships health. Part B, Critical reviews. 2007;

10(3): 157-222

99 Murata, 2002 |Impact of prenatal methylmercury exposure on child neurodevelopment in | Nihon eiseigaku zasshi. Japanese journal
Katsuyuki; the Faroe Islands of hygiene. 2002; 57(3): 564-70
Dakeishi,
Miwako

100 |Weterings, 2016 |Derivation of the critical effect size/benchmark response for the dose- Toxicology letters. 2016; 257: 38-43
Peter JJ M et response analysis of the uptake of radioactive iodine in the human thyroid
al.

101 |Minto, Claraet |2017 |Definition of a tolerable upper intake level of niacin: a systematic review Nutrition reviews. 2017; 75(6): 471-490
al. and meta-analysis of the dose-dependent effects of nicotinamide and

nicotinic acid supplementation

102 |Wang, Wei et 2011 |Genotoxicity in vinyl chloride-exposed workers and its implication for American journal of industrial medicine.
al. occupational exposure limit 2011; 54(10): 800-10

103 |Suwazono, 2011 |Reassessment of the threshold of urinary cadmium by using hybrid International journal of hygiene and
Yasushi et al. approach in a cadmium non-polluted area in Japan environmental health. 2011; 214(2):

175-8

104 |Suwazono, 2010 |Calculation of the benchmark duration of shift work associated with the Occupational and environmental

Yasushi et al. development of impaired glucose metabolism: a 14-year cohort study on medicine. 2010; 67(8): 532-7
7104 male workers

105 |Suwazono, 2010 |Estimation of the benchmark duration of alternating shift work associated Scandinavian journal of work,

Yasushi et al. with increased total cholesterol levels among male Japanese workers environment & health. 2010; 36(2): 142-

9

14




No. =8 HAREE A4 ERIER
106 |Mutti, A et al. 1998 |Selective vulnerability of dopaminergic systems to industrial chemicals: risk | Toxicology and industrial health. 1998;
assessment of related neuroendocrine changes 14(1-2): 311-23
107 |Hattis, Detal. [1996 |Risk assessment for neurobehavioral toxicity: SGOMSEC joint report Environmental health perspectives. 1996;
104 Suppl 2(): 217-26
108 |Grandjean, 2019 |Developmental fluoride neurotoxicity: an updated review Environmental health. 2019; 18(1): 110
Philippe
109 |Budtz- 2018 |Application of benchmark analysis for mixed contaminant exposures: PloS one. 2018; 13(10): e0205388
Jgrgensen, Mutual adjustment of perfluoroalkylate substances associated with
Esben et al. immunotoxicity
110 |Chen, Xiao et 2018 | The references level of cadmium intake for renal dysfunction in a Chinese Scientific reports. 2018; 8(1): 9011
al. population
111 |Park, Robert M |2018 |Pulmonary Impairment and Risk Assessment in a Diacetyl-Exposed Journal of occupational and
et al. Population: Microwave Popcorn Workers environmental medicine. 2018; 60(6):
496-506
112 |Bruce, Gretchen 2018 |Determination of Thresholds of Radioactive Iodine Uptake Response With Journal of occupational and
M et al. Clinical Exposure to Perchlorate: A Pooled Analysis environmental medicine. 2018; 60(4):
€199-e206
113 |Daniels, Robert [2018 |Occupational asthma risk from exposures to toluene diisocyanate: A review |American journal of industrial medicine.
D and risk assessment 2018; 61(4): 282-292
114 |Wang, Haitao et |2018 |Local and Systemic Inflammation May Mediate Diesel Engine Exhaust- Toxicological sciences : an official journal
al. Induced Lung Function Impairment in a Chinese Occupational Cohort of the Society of Toxicology. 2018;
162(2): 372-382
115 |Park, Robert M |2018 |Manganese and neurobehavioral impairment. A preliminary risk assessment | Neurotoxicology. 2018; 64: 159-165
et al.
116 |Murata, 2018 |Dilemma of Environmental Health Research Nihon eiseigaku zasshi. Japanese journal

Katsuyuki et al.

of hygiene. 2018; 73(2): 148-155

15




No. =8 HAREE A4 ERIER
117 |Bolognesi, 2017 |The lymphocyte cytokinesis block micronucleus test in human populations | Mutation research. 2017; 774: 1-11
Claudia et al. occupationally exposed to vinyl chloride: A systematic review and meta-
analysis
118 |Hsieh, Nan- 2017 |Anemia risk in relation to lead exposure in lead-related manufacturing BMC public health. 2017; 17(1): 389
Hung et al.
119 |Eisenbrand, 2016 |Assessing the potential impact on the thyroid axis of environmentally Archives of toxicology. 2016; 90(8):
Gerhard et al. relevant food constituents/contaminants in humans 1841-57
120 |Wu, Yue etal. |2016 |Dose-Response Relationship between Cumulative Occupational Lead International journal of environmental
Exposure and the Associated Health Damages: A 20-Year Cohort Study of a |research and public health. 2016; 13(3):
Smelter in China
121 |Lucchini, 2014 | Neurofunctional dopaminergic impairment in elderly after lifetime exposure |Neurotoxicology. 2014; 45: 309-17
Roberto G et al. to manganese
122 |Wang, Qietal. |2014 |Application of BMD approach to identify thresholds of cadmium-induced PloS one. 2014; 9(2): e87817
renal effect among 35 to 55 year-old women in two cadmium polluted
counties in China
123 |Pan, Shenling et |2014 |Using fractional polynomials to estimate the safety threshold of fluoride in | Wei sheng yan jiu. 2014; 43(1): 27-31
al. drinking water
124 |Wu, Felicia et 2013 |Risk assessment of upper tract urothelial carcinoma related to aristolochic | Cancer epidemiology, biomarkers &
al. acid prevention. 2013; 22(5): 812-20
125 |Li, Wei-hua et |[2010 |Exposure to 1-bromopropane causes dose-dependent neurological Zhonghua lao dong wei sheng zhi ye bing
al. abnormalities in workers za zhi. 2010; 28(7): 488-93
126 |Winder, Bruce S |2010 |Inhalation of an essential metal: development of reference exposure levels |Regulatory toxicology and pharmacology.
et al. for manganese 2010; 57(2-3): 195-9
127 |Zheng, Guang |[2010 |Risk assessment of nerve conduction velocity in workers exposed to lead Zhonghua lao dong wei sheng zhi ye bing
et al. za zhi. 2010; 28(3): 164-9
128 |Bailey, Lisa A et |2009 |Proposal for a revised Reference Concentration (RfC) for manganese based |Regulatory toxicology and pharmacology.

al.

on recent epidemiological studies

2009; 55(3): 330-9

16




No. =8 HAREE A4 ERIER

129 |Kobayashi, 2009 |Association of lifetime cadmium intake or drinking Jinzu River water with Environmental toxicology. 2009; 24(5):
Etsuko et al. the occurrence of renal tubular dysfunction 421-8

130 |Madsen, CB et [2009 |Approaches to risk assessment in food allergy: report from a workshop Food and chemical toxicology. 2009;
al. "developing a framework for assessing the risk from allergenic foods" 47(2): 480-9

131 |Murata, 2009 |Lead toxicity: does the critical level of lead resulting in adverse effects differ | Journal of occupational health. 2009;
Katsuyuki et al. between adults and children? 51(1): 1-12

132 |Suwazono, 2008 |Benchmark duration of work hours for development of fatigue symptoms in |Risk analysis : an official publication of
Yasushi et al. Japanese workers with adjustment for job-related stress the Society for Risk Analysis. 2008;

28(6): 1689-98

133 |Nickmilder, 2007 |Increase of exhaled nitric oxide in children exposed to low levels of ambient |Journal of toxicology and environmental
Marc et al. ozone health. Part A. 2007; 70(3-4): 270-4

134 |Chen, Liang et |2006 |Critical exposure level of cadmium for elevated urinary metallothionein--an | Toxicology and applied pharmacology.
al. occupational population study in China 2006; 215(1): 93-9

135 |Ting, David et |2006 |Development of a health-protective drinking water level for perchlorate Environmental health perspectives. 2006;
al. 114(6): 881-6

136 |Arts, Josje HE |2006 |Inhaled formaldehyde: evaluation of sensory irritation in relation to Regulatory toxicology and pharmacology.
et al. carcinogenicity 2006; 44(2): 144-60

137 |Iwata, Toyoto |2005 |Critical dose of lead affecting postural balance in workers American journal of industrial medicine.
et al. 2005; 48(5): 319-25

138 |Murata, 2005 |[Neurodevelopmental effects from prenatal exposure to methylmercury in Nihon eiseigaku zasshi. Japanese journal
Katsuyuki et al. the Seychellois and Faroes cohorts and the critical concentration: a review |of hygiene. 2005; 60(1): 4-14

139 |Murata, 2004 | Effects of methylmercury on neurodevelopment in Japanese children in International archives of occupational and
Katsuyuki et al. relation to the Madeiran study environmental health. 2004; 77(8): 571-

9

140 |Zhang, X D et 2004 |Study on OELs for enzyme-containing detergent in China International journal of immunopathology

al. and pharmacology. 2004; 17(2 Suppl):

25-30

17




No.

=8

HAREE

S4BV

Sanlaik

141

Collins, James F
et al.

2004

Development of acute inhalation reference exposure levels (RELs) to
protect the public from predictable excursions of airborne toxicants

Journal of applied toxicology. 2004;
24(2): 155-66

142 |Strawson, Joan |2004 |Reference dose for perchlorate based on thyroid hormone change in Regulatory toxicology and pharmacology.
et al. pregnant women as the critical effect 2004; 39(1): 44-65
143 |Murata, 2004 |Delayed brainstem auditory evoked potential latencies in 14-year-old The Journal of pediatrics. 2004; 144(2):
Katsuyuki et al. children exposed to methylmercury 177-83
144 | Dakeishi, 2004 | Effects of alcohol consumption on hepatocellular injury in Japanese men The Tohoku journal of experimental
Miwako et al. medicine. 2004; 202(1): 31-9
145 |Sand, Salomon [2003 |Benchmark calculations in risk assessment using continuous dose-response |Risk analysis : an official publication of
Jetal. information: the influence of variance and the determination of a cut-off the Society for Risk Analysis. 2003;
value 23(5): 1059-68
146 |Murata, 2003 |Critical dose of lead affecting delta-aminolevulinic acid levels Journal of occupational health. 2003;
Katsuyuki et al. 45(4): 209-14
147 |Rice, Deborah C | 2003 |Methods and rationale for derivation of a reference dose for methylmercury |Risk analysis : an official publication of
et al. by the U.S. EPA the Society for Risk Analysis. 2003;
23(1): 107-15
148 |Crump, Kenny [2002 |Critical issues in benchmark calculations from continuous data Critical reviews in toxicology. 2002;
32(3): 133-53
149 |Davis, JMetal. [1998 |The EPA health risk assessment of methylcyclopentadienyl manganese Risk analysis : an official publication of
tricarbonyl (MMT) the Society for Risk Analysis. 1998;
18(1): 57-70
150 |Johansson, Mia [2016 |Evaluation of the experimental basis for assessment factors to protect Critical reviews in toxicology. 2016;
KV etal. individuals with asthma from health effects during short-term exposure to |46(3): 241-60
airborne chemicals
151 |Benson, Robert [2015 |Exposure-response modeling of non-cancer effects in humans exposed to Regulatory toxicology and pharmacology.
et al. Libby Amphibole Asbestos; update 2015; 73(3): 780-9
152 |Trnovec, Tomas | 2013 |Relative effect potency estimates of dioxin-like activity for dioxins, furans, |Environmental health perspectives. 2013;

et al.

and dioxin-like PCBs in adults based on two thyroid outcomes

121(8): 886-92

18




No. =8 HAREE A4 ERIER
153 |Christensen, 2012 |Localized pleural thickening: smoking and exposure to Libby vermiculite Journal of exposure science &
Krista Y et al. environmental epidemiology. 2012;
22(4): 320-3
154 |Dourson, 2010 |Dose response assessment for effects of acute exposure to methyl Regulatory toxicology and pharmacology.
Michael L et al. isothiocyanate (MITC) 2010; 58(2): 181-8
155 |Cain, William S [2010 |Human chemosensory perception of methyl isothiocyanate: chemesthesis Regulatory toxicology and pharmacology.
et al. and odor 2010; 58(2): 173-80
156 |Collins, James F | 2005 |Development of a chronic inhalation reference level for respirable crystalline | Regulatory toxicology and pharmacology.
et al. silica 2005; 43(3): 292-300
157 |Canale, Antonio [2018 |Convex mixture regression for quantitative risk assessment Biometrics. 2018; 74(4): 1331-1340
et al.
158 |Wheeler, M W |2015 |Historical Context and Recent Advances in Exposure-Response Estimation |Journal of occupational and
et al. for Deriving Occupational Exposure Limits environmental hygiene. 2015; 12 Suppl
1(): S7-17
159 |Crump, KSet [1998 |Influence of prenatal mercury exposure upon scholastic and psychological Risk analysis : an official publication of
al. test performance: benchmark analysis of a New Zealand cohort the Society for Risk Analysis. 1998;
18(6): 701-13
160 |Tian, Li-ting et |2010 |Risk assessment of renal dysfunction caused by occupational lead exposure |Zhonghua lao dong wei sheng zhi ye bing
al. za zhi. 2010; 28(3): 170-4
161 |Slob, Wout 2017 | A general theory of effect size, and its consequences for defining the Critical reviews in toxicology. 2017;
benchmark response (BMR) for continuous endpoints 47(4): 342-351
162 |Tanaka, 2010 |Estimation of the benchmark duration of shiftwork associated with weight | Chronobiology international. 2010; 27(9-

Kumihiko et al.

gain in male Japanese workers

10): 1895-910

19




0o N ot~ WN -

3.2

SABMREVIMEAER 5 (CRIEBDET 25 BEBITHD. 2000 FLR(CTNSOBERIMER LT
SHMEEEDNEZREUL. ZEBENMRITUTVWIEEME(CRE T2 M E S Z2HERL. BFET —
A0 BMD SEADBERZRSFHMBEZEELL T, 30 #EUZRNPYIUl, UANPYTURREHMBESE (L. &R
6 (RIEBDTHD. Fle. BFT—HD BMD SEADERZIRIFHUHEZEETERVN, {EEMEDY
ADFHR(CH I BB FET —IDEURWCEETIXELLT 3 VAN Y T U, (R 7)

*& 5 AENRET DB FHIHEED—E
No. HEa&

1 | HHFUREHAE  World Health Organization (WHO)
FAO/WHOE B EMANINYIEFIZKEE  Joint FAO/WHO Expert Committee on Food
Additives (JECFA)

XIERYE (CfRBFood Additive Series (FAS) iy CEEIE

3 |O—F7vOXREES : Codex Alimentarius Commission (CAC)

EFFHAARFIHERS : International Agency for Research on Cancer (IARC)

5 |KERERET : Environmental Protection Agency (EPA)

X ERRK DFFH 2 FPu s (C IR

6 [KEEBRMEZFESRT : Food and Drug Administration (FDA)

7 | KESHERRESERLR : Agency for Toxic Substances and Disease Registry
(ATSDR)

8 |XKEEAREBEEFT> 4 — : Centers for Disease Control and Prevention (CDC)
9 |KEEXEFGHEHMZEKSE | American Conference of Governmental Industrial
Hygienists (ACGIH)

10 |FRINERE KRS : European Food Safety Authority (EFSA)

% CONTAM Panel’z Hi0y (CEEIE

11 |FRIMZEES : European Commission (EC)

12 |HEIRER - R - EAHgE . Department for Environment, Food & Rural Affairs
(DEFRA)

13 {AEBMRIEFHEEEZ LT : Agence nationale de sécurité sanitaire de
I'alimentation, de I'environnement de |'alimentation, de I'environnement et du
travail (ANSES)

14 |3EF Y X 5HMiEAZTAT : Bundesinstitut for Risikobewertung (BfR)

15 |ANJLAXHF4 : Health Canada

16 | hFSEBMERET : Canadian Food Inspection Agency (CFIA)

17 |A—=AZUT7 - Z21—>—-5 > REBEEHE : Food Standards Australia New
Zealand (FSANZ)

18 | ERZIAFTRFRSE NE T IRIBAATUPR

19 | —igAAEE NMEF Y E SR TS

20 |IRI7ATHUE N R @M i E A HAE

21 | PIIHEEABAREEGEFS

20



No.

HEI&

22 | A—=R NS UT7EZE - $IYBEZERS : Australian Pesticides and Veterinary

Medicines Authority (APVMA)

~w
<

23 | T2 —>—5 > RE—IREEE . New Zealand Ministry for Primary Industries (NZ

MPI)

24 | TN —OTIHRKE, EE&AZIFT @ Technical University of Denmark, National

Food Institute

25 | AT AENNAREERBEMTCAT : Rijksinstituut voor Volksgezondheid en Milieu

(RIVM)

x 6 AABOMREVBINEHIEEMERUGHEEE &

FEATHERS FITH 4NV

WHO 2009 |Environmental Health Criteria 239
Principles for modelling dose-response for the risk
assessment of chemicals

2020 |EHC240: Principles and Methods for the Risk Assessment

of Chemicals in Food
CHAPTER 5. Dose-Response Assessment and Derivation
of Health-Based Guidance Values Second edition (2020)

JECFA 2011 |Safety evaluation of certain contaminants in food.

Prepared by the Seventy-second meeting of the Joint
FAO/WHO Expert Committee on Food Additives (JECFA)
WHO Food Additives Series: 63. FAO JECFA Monographs
8. Perchlorate

2011

Safety evaluation of certain contaminants in food Prepared
by the Seventy-second meeting of the Joint FAO/WHO
Expert Committee on Food Additives (JECFA) ARSENIC
(addendum) (pages 153 - 316) WHO Food Additives
Series: 63. FAO JECFA Monographs 8.

2011

Safety evaluation of certain food additives and
contaminants Prepared by the Seventy-third meeting of
the Joint FAO/WHO Expert Committee on Food Additives
(JECFA) WHO Food Additives Series: 64

Safety evaluations of groups of related flavouring agents,
Contaminants Cadmium

2007

Safety evaluation of certain food additives and
contaminants. Prepared by the Sixty-seventh meeting of
the Joint FAO/WHO Expert Committee on Food Additives
(JECFA) WHO Food Additives Series: 58

Food additives, Food additives

21




FEATHEBS

FITE

14N

2004

Safety evaluation of certain food additives and
contaminants

Prepared by the Sixty-first meeting of the Joint FAO/WHO
Expert Committee on Food Additives (JECFA)

WHO Food Additives Series: 52

Methyl Mercury

EPA 2012 |Benchmark Dose Technical Guidance
2010 |Fluoride: Dose-Response Analysis For Non-cancer Effects.
Health and Ecological Criteria Division Office of Water
2005 |Guidelines for Carcinogen Risk Assessment
2002 |Toxicological Review of Benzene (Noncancer Effects) (CAS
No. 71-43-2) In Support of Summary Information on the
Integrated Risk Information System (IRIS)
2001 |integrated Risk Information System (IRIS) Chemical
Assessment Summary
Methylmercury (MeHg); CASRN 22967-92-6
2001 |Water Quality Criterion for the Protection of Human
Health: Methylmercury Chapter 4: Risk Assessment for
Methylmercury
FDA 2013 |A Quantitative Assessment of Inorganic Arsenic in Apple
Juice (DRAFT REPORT)
ATSDR 2012 |Toxicological Profile for Cadmium
2012 |Toxicological Profile for Manganese
2007 |Toxicological Profile for Benzene
CDC/NIOSH 2016 |Criteria for a Recommended Standard: Occupational
Exposure to Diacetyl and 2,3-Pentanedione
NRC (National | 2000 |Toxicological effects of methylmercury
Research Council)
EFSA 2020 |SCIENTIFIC OPINION Risk to human health related to the
presence of perfluoroalkyl substances in food
2020 |Update of the risk assessment of nickel in food and
drinking water
2018 |SCIENTIFIC OPINION Risk to human health related to the
presence of perfluorooctane sulfonic acid and perfl
uorooctanoic acid in food
2017 |Update: use of the benchmark dose approach in risk
assessment
2015 |Scientific Opinion on the risks to public health related to
the presence of nickel in food and drinking water
2012 |Scientific Opinion on the risk for public health related to
the presence of mercury and methylmercury in food
2010 |[SCIENTIFIC / TECHNICAL REPORT submitted to EFSA

An international pooled analysis for obtaining a benchmark
dose for environmental lead exposure in children

22




O 00 N O U1 b W

10

12

FEATHEBS

FITE

14N

2010

Scientific Opinion on Lead in Food

2009

Scientific Opinion on Arsenic in Food

2009

SCIENTIFIC OPINION
Cadmium in food - Scientific opinion of the Panel on
Contaminants in the Food Chain

2009

TECHNICAL REPORT OF EFSA
Meta-analysis of Dose-Effect Relationship of Cadmium for
Benchmark Dose Evaluation

& 7 SEZEN (IEFMEOVRTFHECHI2%EFT —IDEIRWVCE I E)

FATHEES FATHE 4 ML

EFSA 2020 |Draft for internal testing Scientific Committee guidance on
appraising and integrating evidence from epidemiological
studies for use in EFSA’s scientific assessments

EPA 2018 |Application of Systematic Review in TSCA Risk
Evaluations

NTP 2019 |Handbook for Conducting a Literature-Based Health
Assessment Using OHAT Approach for Systematic Review
and Evidence Integration

3.3

3.2 TYURR?YIULE 30 HOFHEIESE (R 6) [CHVT. KAAETHICIBRINEINEEENT
(V% BMR O ENE X5 FDTEEPD TIIASNTVSXEDIE, RABEDMREBDIAREEZ R
BNz 66 (55 39 #(3 3.1 LEHE) ZEEERWERMDIRMEEL TRBIEBUR, UANYIUIZEI A

XHRFER 8 (RIEBNTHD,

3.4

3.1~3.3 TURMYIUREX @ eEDFEED . ERUZMeER L. (WBER 1 B1R) .

23




& 8 BHNHIEI S MERUICEHMEZE F 05| X —&

No. =8 HAREE A4 bV SHIER 3.1 LEE

1 |Crump KS. 1984 A new method for determining allowable daily intakes Fundam Appl Toxicol.

1984 Oct;4(5):854-71

2 |Alexeeff GV et al. 1993 Estimation of potential health effects from acute exposure to Risk Anal. 1993 E=]
hydrogen fluoride using a "benchmark dose" approach Feb;13(1):63-9

3 |Crump K et al. 1995 Reanalysis of dose-response data from the Iraqi Risk Anal. 1995
methylmercury poisoning episode Aug;15(4):523-32

4 |Crump KS 1995 Calculation of benchmark doses from continuous data Risk Anal, 15(1): 79-89.

5 |Gearhart et al. 1995 Pharmacokinetic dose estimates of mercury in children and Water, Air, and Soil
dose-response curves of performance tests in a large Pollution volume 80,
epidemiological study p49-58

6 |Bailer Al et al. 1997 Estimating benchmark concentrations and other noncancer Risk Anal. 1997 Bh
endpoints in epidemiology studies Dec;17(6):771-80

7 |Crump KS et al. 1998 Influence of prenatal mercury exposure upon scholastic and Risk Anal. 1998 Ah
psychological test performance: benchmark analysis of a New |Dec;18(6):701-13
Zealand cohort

8 |Gaylor DW et al. 1999 A unified approach to risk assessment for cancer and Regul Toxicol Pharmacol. |Bb
noncancer endpoints based on benchmark doses and 1999 Apr;29(2 Pt 1):151-
uncertainty/safety factors 7

9 |Lucchini R et al. 1999 Long-term exposure to "low levels" of manganese oxides and |Neurotoxicology. 1999
neurofunctional changes in ferroalloy workers Apr-Jun;20(2-3):287-97

10 |Budtz-Jorgensen E et al. 2000 Benchmark dose calculations of methylmercury-associated Toxicol Lett. 2000 Mar =)
neurobehavioural deficits 15;112-113:193-9

11 |Budtz-Jgrgensen E et al. 2001 Benchmark dose calculation from epidemiological data Biometrics. 2001 Z=]

Sep;57(3):698-706

24




No. =8 HHREE A4 ERIER 3.1 tEE
12 |{Crump K. 2002 Critical issues in benchmark calculations from continuous data | Crit Rev Toxicol. 2002 BAh
May;32(3):133-53
13 |Jacobson JL et al. 2002 A benchmark dose analysis of prenatal exposure to Environ Health Perspect. |Bb
polychlorinated biphenyls 2002 Apr;110(4):393-8
14 |Karagas MR et al. 2002 Assessment of cancer risk and environmental levels of arsenic |Int J Hyg Environ Health.
in New Hampshire 2002 Mar;205(1-2):85-
94
15 |Sand S et al. 2002 Evaluation of the benchmark dose method for dichotomous Regul Toxicol Pharmacol.
data: model dependence and model selection 2002 Oct;36(2):184-97
16 |Clewell H] et al. 2003 Determination of an occupational exposure guideline for Risk Anal. 2003 Ah
manganese using the benchmark method Oct;23(5):1031-46
17 |Filipsson AF et al. 2003 The benchmark dose method--review of available models, and | Crit Rev Toxicol.
recommendations for application in health risk assessment 2003;33(5):505-42
18 |[Rice DC et al. 2003 Methods and rationale for derivation of a reference dose for Risk Anal. 2003 E=[s]
methylmercury by the U.S. EPA Feb;23(1):107-15
19 |Sand SJ et al. 2003 Benchmark calculations in risk assessment using continuous Risk Anal. 2003 Bh
dose-response information: the influence of variance and the |Oct;23(5):1059-68
determination of a cut-off value
20 |[Murata K et al. 2004 Delayed brainstem auditory evoked potential latencies in 14- |J] Pediatr. 2004 Bh
year-old children exposed to methylmercury Feb;144(2):177-83
21 |Yoshida T et al. 2004 Chronic health effects in people exposed to arsenic via the Toxicol Appl Pharmacol.
drinking water: dose-response relationships in review 2004 Aug 1;198(3):243-
52
22 |Piegorsch WW et al. 2005 Benchmark analysis: shopping with proper confidence Risk Anal. 2005 Bh

Aug;25(4):913-20

25




No. =& HARE A4 ERIER 3.1 tEE

23 |Uno T et al. 2005 Health effects of cadmium exposure in the general Scand J Work Environ Ah
environment in Japan with special reference to the lower limit |Health. 2005
of the benchmark dose as the threshold level of urinary Aug;31(4):307-15
cadmium

24 |Kobayashi E et al. 2006 Estimation of benchmark dose as the threshold levels of Environ Res. 2006 Y]
urinary cadmium, based on excretion of total protein, beta2- |Jul;101(3):401-6
microglobulin, and N-acetyl-beta-D-glucosaminidase in
cadmium nonpolluted regions in Japan

25 |Park RM et al. 2006 Issues in neurological risk assessment for occupational Neurotoxicology. 2006 Ah
exposures: the Bay Bridge welders May;27(3):373-84

26 |Shimizu A et al. 2006 Estimation of benchmark doses for urinary cadmium based on |Int J Environ Health Res. |B»
beta2-microglobulin excretion in cadmium-polluted regions of |2006 Oct;16(5):329-37
the Kakehashi River basin, Japan

27 |Subramaniam RP et al. 2006 Comparison of cancer slope factors using different statistical Risk Anal. 2006
approaches Jun;26(3):825-30

28 |Suwazono Y et al. 2006 Benchmark dose for cadmium-induced renal effects in humans | Environ Health Perspect. |B»

2006 Jul;114(7):1072-6

29 |van Wijngaarden E et al. 2006 Benchmark concentrations for methyl mercury obtained from | Neurotoxicology. 2006 Ah
the 9-year follow-up of the Seychelles Child Development Sep;27(5):702-9
Study

30 [Wu, Yetal 2006 Multiplicity-adjusted inferences in risk assessment: benchmark | Environ Ecol Stat 13:125-
analysis with continuous response data 141

31 |Kobayashi E et al. 2008 Estimation of benchmark doses as threshold levels of urinary | Toxicol Lett. 2008 Jun BAh
cadmium, based on excretion of beta2-microglobulin in 30;179(2):108-12
cadmium-polluted and non-polluted regions in Japan

32 |Sand S et al. 2008 The current state of knowledge on the use of the benchmark |J Appl Toxicol. 2008 BAh

dose concept in risk assessment

May;28(4):405-21

26




No. =8 HARE A4 ERIER 3.1 tEE
33 |Carlisle JC et al. 2009 A blood lead benchmark for assessing risks from childhood J Environ Sci Health A
lead exposure Tox Hazard Subst Environ
Eng. 2009
Oct;44(12):1200-8
34 |Kobayashi E et al. 2009 Association of lifetime cadmium intake or drinking Jinzu River |Environ Toxicol. 2009 Z=)
water with the occurrence of renal tubular dysfunction Oct;24(5):421-8
35 [Wheeler et al. 2009 Comparing model averaging with other model selection Environmental and
strategies for benchmark dose estimation Ecological Statistics, 16,
37-51
36 |Suwazono Y et al. 2010 Recent applications of benchmark dose method for estimation |Toxicol Lett. 2010 Sep Z=)
of reference cadmium exposure for renal effects in man 15;198(1):40-3
37 |Davis JA et al. 2011 Introduction to benchmark dose methods and U.S. EPA's Toxicol Appl Pharmacol.
benchmark dose software (BMDS) version 2.1.1 2011 Jul 15;254(2):181-
91
38 |Suwazono Y et al. 2011 Reassessment of the threshold of urinary cadmium by using Int J Hyg Environ Health. |Bh
hybrid approach in a cadmium non-polluted area in Japan 2011 Mar;214(2):175-8
39 |Suwazono Y et al. 2011 Application of hybrid approach for estimating the benchmark |J Appl Toxicol. 2011 Z=1))
dose of urinary cadmium for adverse renal effects in the Jan;31(1):89-93
general population of Japan
40 |Suwazono Y et al. 2011 Application of the hybrid approach to the benchmark dose of |Environ Res. 2011 Z=1))
urinary cadmium as the reference level for renal effects in Feb;111(2):312-4
cadmium polluted and non-polluted areas in Japan
41 |Sand S et al. 2011 A signal-to-noise crossover dose as the point of departure for |Environ Health Perspect.
health risk assessment 2011 Dec;119(12):1766-
74
42 |Budtz-Jgrgensen E et al. 2013 An international pooled analysis for obtaining a benchmark Risk Anal. 2013 ab

dose for environmental lead exposure in children

Mar;33(3):450-61

27




No. =8 HHREE A4 ERIER 3.1 tEE
43 |Grandjean P et al. 2013 Immunotoxicity of perfluorinated alkylates: calculation of Environ Health. 2013 Apr |Bb
benchmark doses based on serum concentrations in children 19;12(1):35
44 |Slob W. 2017 A general theory of effect size, and its consequences for Crit Rev Toxicol. 2017 Ah
defining the benchmark response (BMR) for continuous Apr;47(4):342-351.
endpoints
45 |Gawkrodger D] et al. 1986 Nickel dermatitis: the reaction to oral nickel challenge Br J Dermatol. 1986
Jul;115(1):33-8
46 |Hindsén M et al. 2001 Flare-up reactions after oral challenge with nickel in relation to |J Am Acad Dermatol.
challenge dose and intensity and time of previous patch test 2001 Apr;44(4):616-23
reactions
47 |Huang LS et al. 2003 Using measurement error models to assess effects of prenatal |Environ Res. 2003
and postnatal methylmercury exposure in the Seychelles Child |Oct;93(2):115-22
Development Study
48 |Budtz-Jgrgensen E et al. 2004 Effects of exposure imprecision on estimation of the Risk Anal. 2004 E=[s]
benchmark dose Dec;24(6):1689-96
49 |Suwazono Y et al. 2010 Benchmark dose for cadmium-induced osteoporosis in women | Toxicol Lett. 2010 Aug Bh
16;197(2):123-7
50 |Crawford-Brown D et al. 2012 Cumulative risk assessment framework for waterborne J Environ Protect 2012;
contaminants 3: 400-13.
51 |Chen X et al. 2013 Benchmark dose for estimation of cadmium reference level for | Food Chem Toxicol. 2013 |BY
osteoporosis in a Chinese female population May;55:592-5
52 |Kodell et al. 1995 Neurotoxicity modeling for risk assessment. Regul Toxicol Pharmacol
22:24-29
53 |Gentry PR et al. 1998 Investigation of the potential impact of benchmark dose and ICF Kaiser Report to

pharmacokinetic modeling in noncancer risk assessment, II.
Investigation of impact on MRLs for methylmercury,
manganese, cadmium, perchloroethylene, chloroform, and
metallic mercury vapor.

ATSDR. KS Crump Group,
ICF Kaiser, Ruston, LA.
September, 1998.

28




No. =8 HARE A4 ERIER 3.1 tEE
54 |Budtz-Jorgensen et al. 1999 Benchmark modeling of the Faroese methylmercury data Final Report to USEPA,
1999; 1-13.
55 |Sand et al. 2002 Evaluation of the benchmark dose method for dichotomous Regulatory Toxicology
data: model dependence and model selection. and Pharmacology, 36,
184-197.
56 |Araya, M et al. 2003 Confirmation of an acute no-observed-adverse-effect and low- |Regul. Toxicol.
observed-adverse-effect level for copper in bottled drinking Pharmacol., 38(3): 389-
water in a multi-site international study. 399
57 |Jinetal. 2004 Osteoporosis and renal dysfunction in a general population Environ Res 96(3):353-
exposed to cadmium in China. 359.
58 |Wheeler and Bailer 2007 Properties of model-averaged BMDLs: a study of model Risk Anal 27:659-670.
averaging in dichotomous response risk estimation
59 |Schuhmacher-Wolz et al. 2009 Oral exposure to inorganic arsenic: evaluation of its Critical Reviews in
carcinogenic and non-carcinogenic effects. Toxicology 39 (4),271-
298.
60 |Benford et al. 2010 Application of the Margin of Exposure (MOE) approach to Food Chem Toxicol. 48 Bh
substances in food that are genotoxic and carcinogenic. Suppl 1: S2-S24.
61 |Bosgra et al. 2009 An integrated probabilistic framework for cumulative risk Regulatory Toxicology Ah
assessment of common mechanism chemicals in food: An and Pharmacology
example with organophosphorus pesticides. Journal, 54, 124-133.
62 |Haber et al. 2018 Benchmark dose (BMD) modeling: current practice, issues, Crit Rev Toxicol. BAhH
and challenges 48(5):387-415.
63 |Sand et al. 2005 Identification of a critical dose level for risk assessment: Tox Sci 90(1), 241-251 | B
Developments in benchmark dose analysis of continuous
endpoints
64 |Shao et al. 2014 Model uncertainty and Bayesian model averaged benchmark Risk Anal. 34(1):101-20. | &b

dose estimation for continuous data.

doi:10.1111/risa.12078.

29




No. =8 HARE A4 ERIER 3.1 tEE
65 |Shao et al. 2018 A web-based system for Bayesian benchmark dose estimation |Environ Health Perspect. | &b
126(1):017002-1-
017002-14.
66 |Slob et al. 2014 Shape and steepness of toxicological dose-response Critical Reviews in Ah

relationships of continuous endpoints.

Toxicology, 44, 270-297.

30




=

O 00 N O 1l A W N

W W W W NN N DNDNMNDNDNDNDNMDNFEFABRFRBFBFH®RFBB B B2 =
W N B O O O N OUTl DA W N H O OO NOD UL DM WDNNH O

4.

4.1
ENAFULERNZHRREVT, A7 IUB(CRIREZEIEUL LT ROO~ODEZICLD. D
WEZERRIHEEENSVER (BEEER) THEEURL,
O AFEOBN(CHEH. EFT—(C BMD EBRIBR0OE RS - FlRZEIE I 2T —
NEUBERE, BF T —45IC BMD E%ERAL BMD 28 UERITESE
@ %&F7—4(CBMD EZZEAL BMD #28HULERNE. & 9 (CRUAFEDHTIVCHL
TEREUBIERMZR(C, MIEZFN T B E 2 RBIE
Q@ BREROTOTREZRHZRL. BINTHIESEMERULENZ, BHXBRE(CEE

BANICE, LRRO~ODEZIHZEEAT. RO 4.1.1 KU 4.1.2 [CRILBVEZERZE
EUL. BEEERCUGRELZERO—E} &R 10 (CRIEHBNTHD.

4.1.1
UTOENZEBRENEVTGEELL (LT, INSOBEREFEHTIZEFT—45IC BMD EZi#E
RIBBROEZSFEEBULENETD)

(7) %&F5 —45IC BMD ‘EZERAIZBE0EZ TS - FIROEEBZEZDT—VELE 4 ERL [F 10
® No.1~4]
() BHHIEHEREENMERRL . (EEMEDVRVFHET BMD JEZEA I 2BR0EZ T F2RIEL
EXEDSL. E&FT—HND BMD EDBEAICRE I35 #0953 5 &t [ No.5~9]
(V) (P)BR(A)IEZELRBRVEDD, BUIFOWTNMNEZHEU. BFT—9\D BMD EO@EAFIE
FEIRELIDIRFTOBRCBEREEZISNT 16 &R
a) BmTECEITIIRATFHETERDRSZEFT - IDOFHENZEZ S E2RBULEN ([
No.10. 11]
b) HETFHRERSFNS BMR OixENDE XS ZEEULER [[A No.22]
c) EHHET —IORERIGET VIR AT EeRWRERIGET VI 0EZ SR
2IBUEN [A No.12~21. 23, 24, 51]

4.1.2

ZF 7 —4IC BMD EZERAL BMD F2EHULENEL T, B MBI ER UIZERINS
24 &#l [[E No.25~43, 46~50] %, BFwsmxXh'5 8 &l [[E No.44, 52~58] Ot 32
BRZERERNEVOGEELR,

31



& 9 BRONTIVDAEBRFMDERTS

AH73Y A7V AFIVEE k] BRIt
I B8oT-Y (RE) BFT -0 BMD EO@EACEALT. & |01 : &F5—4(C BMD Zz@EAI? | [B5EEM]
BHEOKOTVIAE BROEZ 75 - FlEDEEIE ¥ T —4(C BMD &= BRI B

02 : EF7 490 BMD SEDEH
03 : 01 XU 02 OiEs75

DEZT - FlazRBIBULERNZE
9%

I ERODNE BRI OB HmEREEOERXE. @ |01 : BIHItEREEDIFRSE (B 5E%AF)
OTOBI AN @EZXBOWIN |02 : BIHEHMEFECERXETO |BIHEEEOFRXEZE
(CZ=I 5N 5| RISk 9%
03 : sk
I BMD EZ@EAI2ZEFT —IDBHRMRUVEIRW [ 10 01 (CZHIZEROVTE, FAFTVOVTREBINLEZ S FIROMEZTFAMAS. UTFE]

A HAFRTHA>

L XHBAT BMD FZZBRAULESET -0
BONIEFRROTH1>

01 : J/k—MAZE

02 : FERFIXTERAAZT
03 : t&ElrAzE

04 : XA7FIZR

05 : J=ILRV7FUS R

AN B (1R, SFifs. AFE. Bisss) .
b

06 : Z0Ait
(T ARFRIRIEIFE)
B /\H—R SR TRRER (BE. HRE) O | THAMAS
REUTALFE
C IRRAUh SR THREVERFZE (BE. K| TFAMASD
)
D M&REM LT REVRERICBET 1B, | TFAMAS (B%EMA (IN020&8RN UTF

&) ]
BMD ZFEAULEHCRE T 5%
1EERNBAFE CTHDEDZRET B,

32




Ah7IY

==y HhFIUREE %8 BSER M
E AFTENEIFHA BTG ESmNE iy gVl Sd: T FFEIANAS
F F—UNEEHAR B FREAR FFARAT
G (I<E (B5ERM)
Gl (IKER LA TR RELI/\ - ROFERE |01 : &0 O EICRIIT2RIETR ((F<EH
02 : FExuE RICOWVWTIE. BHEFCEICELD
03 : ¥ BEFEZRABTWRLTVDS
04 : XPass BEFEEHEINTVRENEE
05 : "B (N\AAX—-H—-%5) LW) HNBRETHZEO%ETT
06 : EEERL o)
G2 (IKERRE (FKERRE (F<ERRT) 01 : HEEETOEIE
02 : BZE4(I<EE (BSTE]
03 : S, BRTOFE QEM. BEREIKNSOEFEEITR
04 : 7<BR ELTLDBDZEBET S
G3 (I<EHM FEREFCHF D)\ H— RADIILEEHAR FTFANAT
G4 (FFEIEE I\H—-ROEKEEDIEE (M -FRP-EL | TFANAS
hEDERE. \MAY-H-%)
G5 (KEEDHTESE N\F—RO—ERABHEDOEEEEHTEL | TFANAD
TLRIBEFTDHETESE
(FEEOHFTZITIRICAVTVWIHRAEA
= (BREE. \MAY-H—-%)
G6 (I EEENEEH (FEEDEH FTFEIANAS
G7 (KEEOXS (FEEZXDUTVBIBER>ZOAE FEANAT
H1 HESGRTHWDEET |BMD EO@EAMRINICE S HMEE CERT | TFAMASD (B5EEt]

—IRUENHSSNIATIA

BOE(CBIIZHIIER. FE

(CREIBECH

BERIAFDBEN BN EVIER RSO - 15

=]

E

BoSNERERET—FICDWVT.,
B\ - ROFCEIBZETI YRR
1> hDRRBFRICDOVTIIEH

33




AH73Y

A7V

HFIVEIE

P2

BIESMT

LRI TRWEZET - IRUENNES
NIARREOZHMEOHRIEE . FIE(IC
ESER-E A
RAGEE = DK RO S .

BEHTTERFTEINTLRHOD
ZB%ID

H2 (H1 TZHMIESREN
IEFT—4(49%) BMD
SEOERITECEE 9 2. FIR

BMD EZERA T8RN SEFT — YD
il - 3ETE .

TEANAS

IV BMD FOHELFIR

I ¥ —9DIER

BMD FZ@BAUEFT —H(CHITBIY FR
1> bDT -9 DFEXE,

01: ZfE>-%
02 : EffET —%

—BE7 -4, EHET 4. lBEFATIUT—4 |03 : lEFH7IUT—4
% 04 : Z0fih
J BMR DF%E
J1 BMR OREDEZA BMR ZE&TE I DFRDEZ T . ARHLE FFIAMAS (BSTE]

BMR ZEXIEYT BFRDEXT . RHL
ENRELREDZETID

J2 BMR ODOfE%E

BMR OURIDIERE,
BRIVRY EMYRTE.

01 : BFIVRY
02 : EBHIURY
03 : Z0fth

J3 BMR 0fiE

BMR OfE (I RRA > RBIDAE)

TEZANAL (XH0BER. ETU>YT
(CEARLE BMR Z2 CAiL#. sHliES
TEBOEFT-ITETUTEITOT
W3iHE(, POD OIREFHICAVSNLE
TUSTRERIRDEOZECE)

K AERIGETIZ)

34




KH7IY thh7 Y HhFJURE DHE BREM
Kl BERISETFIVIFE  |BMD EEHRCUBVRASRISEFZD |01 EFILOMNE (T1v7424) (1B5clt)
EFUSIFE, 02 : RISODMZAFERUEETIIE |- AERIGETUSI(ICEETZRIB
HAERICEFZRCERZREE (E7)V) Z9MF D55\ TV K% HRNERHEREDZEET TS
(Dqv74>7) 935%E. Ris (8FF |03 : RIGODMIEFERUET > I5E
&) oM EFERUEAZE (\(TVyRE DIERA XU mBlmFE (B5&MH]
E) & 04 : ZnAth - (K4 : EF&IRZITO TS5
K2 EAUETIV FERURETILOZFR TFAMAT B) BFHAUGLERAEOIEILN
K3 J(SA—SHETESE EFLONSA—FHE TRV EFE, 01 : BAHETEE BRIE THOE0%ETLID
BAHTEEL. N ETELESE. 02 : "{AIHETEE
03 : 20
04 : A<BH
K4 EFILEIRAE BREOETINEI(9vT1IELTVBIHENT |01 : ERITTILOEIR (BIREERT
FILDBIRTE FARASH)
02 : EFILFEHL
L fERYI~II7 BMD EEHI(CHIEDAVEHETERTYI N | TFANAD
17 BMD st8YI N1 7EDBIR N2
EP
IV BMDL OEHRU POD OIRTE
M BMDL Q&L 5% BMDL OEH 5. FHEAMAS
BMDL OEHICAVERERXRE (EHEEG
) | ERAXEOHETENELSE
N POD (B4 (POD ZRELTLD
N1 POD RENEZTS /5N BMD Z0HN5, HBGV BER | FFAMAN £50) ]

MOE BHICALSNEX [FENSHTERIEN
BfE : POD ZREULERDEZ TS 1RHL

85Nz BMD FOHN5S POD %
REUBROZEZT5 . IRELENHEA
HREDZEEID

35




Ah7IY fhA7aY HFIVEIE 5 BIERMT
N2 POD OHIE HESHAT POD EULTz BMD 3% TFAMAT
(B : BMD 0 90%{S#AXfa] FIRIETHS
BMDL)
a0l ZOMAFEINEEIR TEANAS

36




= 10 EEENO—E

ER0iEE No. FITHE/EE | BITF BRI FHIE S/ R ORE URL/E55IE5R
EFFT —4(CBMD Budtz-Jgrgensen |2001 |Benchmark dose IKEBADIKEELESFBET —INSRBRIET —FEOREEZ AT UEF | Biometrics. 2001;
EEBEAT IR0 et al. calculation from AR TEASNIET —5ICBMDEZEAL. URVFHMIHEENF Sl ged | 57(3): 698-706
EZZH-FlEDEE epidemiological data EEERTEII2ENNSEFET—F(BMDEZERAI LN H
HEEEEOT-V¢ (validity) ZIRIELTUW3,

WRE

Budtz-Jgrgensen, | 2007 |Estimation of the AARTE. ZEEDOF(EEZEZEDORIC O A (CX G ] 88 1% | Biostatistics

Esben benchmark dose by [structural equation models]ZBITL TS, HiZET L& RFY— | (Oxford, England).
structural equation models |7 R—XOEAZEICHIFDRIEREZEBUILEDTHD. 2007; 8(4): 675-

88

Murata, 2011 |Application of the AIAFTT(E. EFSAICEDHERENEBMDALHEIBMDE (J\1JUyR | Sangyo eiseigaku

Katsuyuki et al. benchmark dose approach |i%) ZLLEI 38, BRREENMFIET DL R Mt REUIEF T — | zasshi. 2011;
to epidemiological AZFBWT. MADHECINDBMDEBMDLZEH L TS, TDFEER. BMD |53(3): 67-77
endpoints with clinical DI5%SFE T IRIZ. /A TV REDZNIVEMERI THolzEL TS,
standards

4 Bailer, AJetal. |1997 |Estimating benchmark AR TR, BET—2AVT. SERNMAFEICREET Z/\U— 25T J | Risk analysis: an

concentrations and other
noncancer endpoints in
epidemiology studies

37 EZERUTVS. ARMECIEESNIHLLSEEOIR— M AN
T E@RTETUV T SNGERI TRSNSIFNAMERITE, OZRT197
EFTETIII U ZETRENBIENAERIEOYR TSI /55 EZARET U
TWa,

official publication
of the Society for
Risk Analysis.
1997; 17(6): 771-
80

37




ERlniEka No. FITHEE/EE | BITF BrlF1N TS S/ X OEIE URL/EHI5ER
B SUTARIEN | 5 EFSA 2017 |Update: use of the BMROFEIEICRDIERE. 2UETET ) DRIRAEERBIEBURA14> R, A | https://efsa.onlineli
YERR L. (L ZEWE benchmark dose approach |XZ(t. 2009F(CRITENIEBMDEDH (I ADEF IR THD . LIFDOA | brary.wiley.com/do
DYRJEHi TBMD in risk assessment BEED. i/full/10.2903/j.efs
EERERT B0 v )\U—ROBFESZE (BEELRIY N NDRIRAE) %548 a.2017.4658
EZHEZEIEL v )\U-ROFHEFMICSIFIRAERIGT -4 (NOAELERUBMD
EXED>5. B %) OERAECERREA,

F—H9ADBMDE v )\U-ROFFEHE GEBGEMERURESANEOURIFEN. BREAR

DERICEET 35 MPEKBEROHFE—BHERE (ADI) | (FKEX-Z>

EH'H2B0 (MOE) . MA—HiEEE (TDI) . MEEMERE (TWI) )

D& TETT %A
v BMDZEOBERF A%
RB. BMDEFEHERENN T — B ET —ICRWVDIENBIBEIEN, A A4
HYRATIIEET—HICEALTIROTHSY . EFSADBIDH AT ZADITRTH
Bo
6 EPA 2012 |Benchmark Dose Technical |{tZ¥EADELEE(CHT I BURVHICBMDA % @AY 25D H 149> T | https://www.epa.g

Guidance

o, LFORNBZESD.

v BMDEIERIZEFHFTNSELER FAKTIA>. ETUIT
BMERVIRRA N BMDEEH I3z DT—Ftwh) DR
iz

v ERY37-4 (ZET-4. EHET—4) (GEUZBMROEIRA
5% 5B

v EERRMASEREREAVEETUIFE (ETIVOERSE. €
FIMMERUET -7ty NMOEIGL TOWB N T 757%. BMDLZER
BI3HOEHERFROEHSZE. PODOEH(ERTZET DR
RAE) %A

COAMFVATIE, EhOBHET —9%ETV T IRHERERSNTHD. £

ZXITREVIEIATRSEMDERER (FEZELEIN TLRBWVELTWS, UIEHD T, &

EF-HOETUSIHERICITONZ BN DD, £BEFET 52T

TRRCIHEEDREZITOINELHD.

ov/sites/production
/files/2015-
01/documents/ben
chmark_dose_guid
ance.pdf

38




ERlniEka No. FITHES/EE | BITH BRI TS S/ X OEIE URL/EHI5ER
B SUmARREEN | 7 EPA 2005 |Guidelines for Carcinogen | EHFAMBEOURVFHEN A RS>, )\ RFEITIH(CHERZMF® | https://www.epa.g
YERR L. (L ZEWE Risk Assessment DIAEEEBLTHED. ITORBEEE. ov/risk/guidelines-
DOURTFHI TBMD v )\Y—RoFHiisE GFHESEMmoIE., SR 9 3EFMITX | carcinogen-risk-
EERERT B0 (FENDERBRN SBIZIBIROIEE . FAMFE OFTE. SEHLOE #17 | assessment
EZHEREEBL () Z&iEA
EXED>5. B v UZJFHEICB I AERIGEHE (FAE00AE. BEREF 067
F—H9ADBMDE M ARBENIMET B 5L R REMODIELECHSIT29MF) %250
DOEFAICEET 35 BH. CCTIBMDEZFRAWTEHUBMDLZPODICEEE I L% 1&R
N300 HUTW,

v REAAMEURVEHECBIE T 2MBECEREB UV, (FKEF Mo
Z5EA
8 WHO 2009 |Environmental Health BAERIGFHIICHEWVWT. AERIET —F(CEIBET N EHTIIHIBEDOEX | https://apps.who.i
Criteria 239 FOFIEZRRUIAMTI >R AXERFUTORBTZED, nt/iris/handle/1066
Principles for modelling v URIODRTSER U EORLET 5/43940
dose-response for the risk |v  HAEREETUT OEAELZOREA
assessment of chemicals |v  HERIGETU T OERNEEPEEINESEEZA
v BHERKBETUIHTIROREA (BIRIZT-I0REHE. ETIL0MRE
$8. FRHIZT-IODMOIRET. ETINOBEENIA-IDHEE. T
JVDLEER, AHESRIEDERR) ICDWTEREA
v BHUEROIRS
9 WHO 2020 |EHC240: Principles and BRPOEEYEOVRYFHiZ RUEH 19> ADESETHD . AEXRIG | http://www.inche

Methods for the Risk

Assessment of Chemicals

in Food
CHAPTER 5. DOSE-

RESPONSE ASSESSMENT

AND DERIVATION OF
HEALTH-BASED
GUIDANCE VALUES

Second edition (2020)

FHACOVWTRULTWS . AXERIUTORBTZED.

v
v

AERICFHMIOEARBLZ 055 A

BMDEDEMS L. $FHCETU>I AL (EHIT3T-I0EESMHED
2. TETIVOREIR, TETIVORE. ETINOT 9T 1T RUNFA-4S
OHETE. ETINOAREEREEFALE. EFIVNSA-FOHEK. EEUR
ETIVOFH) (CDOWTEHREAR

EFIMERTIMRT 1 ORUT - IOZ LM ZHERT 25585
g

NOAELARUBMDENSPODEEH S 37554 % 55 BA
HBGV%HMEYI S 57555 % 51 8A

MOE7O0—F %518

m.org/documents/
ehc/ehc/ehc240_in
dex.htm

39




ERlniEka No. FITHEE/EE | BITF BrlF1N FHAEE/ R OB URL/EHI5ER
EREZRCETS|10 EFSA 2020 |Draft for internal testing EFSAQFHECH VT, BEIATHNSE/SNZIET AN, FiaDZEX | https://www.efsa.e
DX 54 THO R Scientific Committee HEREIBURTAIVATHD. LFORBEZED, uropa.eu/en/efsajo
SEFT —HDFEA guidance on appraising THAUBIEFAROME (HENR/\1T7IED) OB urnal/pub/6221
DEZFHEEIE and integrating evidence | -IET>XO5HICEET 2EEREF EOBLZD5RA
UIEER from epidemiological TAROEFEYE (OFHE) (CRLT. BEEMORE. (FEH. H5tEn

studies for use in EFSA’s | ¥, systematic errorfkUeffect modificationDfFss
scientific assessments AFEOBAT A (OFHM) (CBILT. SMBZHMEOREE OfRER
EFAEROTHIOFRAIZIRR I 5EEHIC. NRZHMHOFHE R UHTTH
B0 ZITIIz8Drisk of bias (RoB) toolzFALVEHEDFIE (¢
>T3>v-) Ot
-RoB toolZ AL AT R UERERATTOFHTEOHI=
11 Bi, Jian 2010 |Using the benchmark dose | &ML TlE. BMDEZAWT, BRI OF MDA, HE. BBAFFISFTEDRL | Journal of food
(BMD) methodology to SOBEREIFEERTTLTHD. BMDEBMDLOF BT REZE L L TL | science. 2010;
determine an appropriate |%. Ffz. HIER-AZIEEFIICEDIBMDEBMDLOE H SEICDWTE | 75(1): R9-16
reduction of certain R THD, USEPADBMDS%AWTS-PlusTO7 3 0% BFELTWS.
ingredients in food
products
METENRERE | 22 Slob, Wout 2017 |A general theory of effect | AR T, EFET —F(CHFBZBMROTEYNREETE S ECDVWTIRATS | Critical reviews in
H5BMRDE%E D size, and its consequences | 0. BARIGICHEARSNN—t> MEERU/ T IN-THZE) (BRI | toxicology. 2017;
EZHEBUE for defining the benchmark | DF13) OERRNSBMRZFERTDIENHEREINDEL TV, 47(4): 342-351
&l response (BMR) for
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EHET-I0R |12 Noble, Robert B [2009 |Model-averaged AR TIE. EFIAFEBBMCONEFINSET I FIIBMCEIEEE T S | Risk analysis: an
ERIGETUTP et al. benchmark concentration | &(cdD. EFERISICHT T DI EDREZ L TW\S. ARIDEEICIFFES | official publication
RAZRETFEZRV estimates for continuous | NSRS EBEOIR— M, BRIETIVCE IHEEMBEHAH#ENHES7 | of the Society for
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TOEZHEZEE epidemiological studies 2009; 29(4): 558-
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ERISETU>TR Katsuyuki et al. Health Research L DR RNADREZ RO EBIERL . ENSIAR TRANIZRRERS | zasshi. Japanese
NAZRETEZL RSEHED. SEOBBEREBAROMRERRCOVTISRENZRESZIR [journal of hygiene.
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TOEZHEZEE EREIRATS, 155
BuraR

14 Budtz-Jgrgensen, | 2004 |Effects of Exposure AR T BMDACBIF DI EEDRFEREZE B I DREM(COULT | Risk analysis: an
Esben et al. Imprecision on Estimation |iiAT(\%, BMDIEDOF sFELRMBE(CERTE22ETHHN, (F<EEICBIT?S | official publication
of the Benchmark Dose ENERERCAITESN B L(RFEALRV, (JCEREZTEH I 5L, BMDIE | of the Society for
[FmOIfERERTELTHD. BUDEHICBRU T, (IKEEDRITEEIRZEZ | Risk Analysis.
EZEICANBENEETHIEL TV, 2004; 24(6):
1689-96
15 Shao, Kan et al. |2018 |A Web-Based System for | A#AFLT(E. Bayes BMD (BBMD) HEFEDSHDA>F1>S X7 LFFE | Environmental
Bayesian Benchmark Dose |U. COY AT AL 25T EFEREZEPADBMDSELLERL TWVD, 2% X7 A | health
Estimation FARAZXTV—=LT=I LICHEEEINTHD. YIITEBEE>THIOE | perspectives.
(MCMC) %L T3, 2018; 126(1):
17002
16 Shao, Kan et al. [2014 |Model Uncertainty and AMAFRTE. ETNOREEEZEZRBUARIIETIVEEE (BMA) |Risk analysis: an
Bayesian Model Averaged |BMDEW S E%. &7 -5 I 2IREDBMDE LS EDREELTIR | official publication
Benchmark Dose ZUTWS, EEOEHIET —5%. CrumpllLoTIRESNR/\1JUyRiE | of the Society for
Estimation for Continuous |&. BMAD2DDEKES, ExCHETEICE DA, YIVITEEES T HIVOE(IC | Risk Analysis.
Data BEOCHED3IDIGEARALTWS. Fle, 231 —23>%1T0V\, BMAICLS [2014; 34(1): 101-
BMDEH /5 EDFEE 2 ML TL\S. 20
17 Chen, Chu-Chih  [2014 |Benchmark dose AT TS, BEIERDAOXBFTISTINELTEIEELANIEZET > | Risk analysis: an

et al.

calculation for ordered
categorical responses

3ZL(CLh. BMD7 I O—-FZIERAL h7 TURISIHEIR T 2128 DCATREG
EFNERELTVS REULLSEZTISHINTEDLI = FAVWTAREEL.
BMD¢BMDLZEEL TS,

official publication
of the Society for
Risk Analysis.
2014; 34(8):
1435-47
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from continuous data DAIDEDEIRICDOVWTRZEL TV, EBET — 5% BT —F(CE#1F3 | 32(3): 133-53
BEDBMDADFERTEELUIED. ETIORERMZRTTL. RN
ZHIHT 2B EIREEL TLS,
21 Canale, Antonio [2018 |Convex mixture regression | AT TlE. MBRICEET 377 M AOIAMNERLIN. NMOBEEUTZEAL | Biometrics. 2018;
et al. for quantitative risk 932 EEE]EE(CT BBayesian convex mixture regression modelzig | 74(4): 1331-1340
assessment L TW3, [TIREARI R ODDT(EEN R (EF T #EICRII AT ERVTS S
1L—23 %70 BEZETILOFEERL TV,
23 Crump KS 1995 |Calculation of benchmark |iE#HET—HS5BMDEBMDLZE T35 E2RFL. HikimzEEAL T |Risk Anal, 15(1):
doses from continuous Wd, (J\ATUyR7IO-FOEREERZ5H3) 79-89.
data
24 Wu, Y et al. 2006 | Multiplicity-adjusted AIAFE TlE, IRBURVFHIEICH T ZEAEHEDDHDZEMDFHEE%R | Environ Ecol Stat

inferences in risk
assessment: benchmark
analysis with continuous
response data

FELUTW3, ORI FI-TURINS2I5E . ZEEORARZRHEITZL
HICHIERITOINENGD, BN ARIGT -2 BV TR TIH0TS
O—FZIRETL TV,

13:125-141
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(33 4t 5% iff 44 BS REROFGECHSHEHEORREFZECALT. RPOARIVLBELE
YER%) HEBEDIERT (RMBMHRD TIVINIIK) ([R2EAIEZELOMEZ AT
URBZEWRRENS. EERIEENMNYIATEEZ LE2EEN10% LR
(excess risk) IB3RFDARIVARE (urinary cadmium dose,
UCD1o) RUZDRRIO5%EFE T RMEUCDL 02 2B X (FBESE L.
METBERUZIZECRVEEINZ — BIEEE : Minimum Risk
Level(MRL)ZERTEL TW\D, FIZFHMICAVZZ AT TBMDEO R (CfE
BAUTWRETILAAATSDR TOFHMCZ HMERETLTULVS,
26 ATSDR 2012 |TOXICOLOGICAL PROFILE |Y>HVICEAIZFIATIREASHF ARMEF(CETZIEHRZEC. L O | https://www.atsdr.

FOR MANGANESE

RICEBARRIRIEEISTEEREZSOEHFNIERARUL NORRERA
DEEICBI 2 IERE IR S HILIZBD . AXEE, IVAAORBRS
EEE BEEKE) (A5 @aE0RRFZECALT. BiBRETOY
VHYBEtRRUFOEEOFEE (abnormal eye-hand
coordination scoresiCTHIKT) ENBEEZRABUEEATNS, BER
A7 0EFINAY (extra risk) HN5%XI(E10% THIREHOYH ViR
ERUZNDI5%EFETIRIE (BMCL1o&UBMCLys) ZEIEX(IBESE
HU. MRLZEETEL TLD,

cdc.gov/ToxProfiles
/tp151.pdf

43




BERIOEE

No.

FITHE/EE

FITE

BR51L

Al S 5/ 5 X DR

URL/E5EEHR

27

ATSDR

2007

TOXICOLOGICAL PROFILE
FOR BENZENE

NP UICBIT2FI AT RERBMEF REFICRET2IEIRZEC. Ehof@
RICEBARBIRIZEISTIEREZSOFHFNIERARUL NORRERA
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CDC/NIOSH

2016

Criteria for a
Recommended Standard:
Occupational Exposure to
Diacetyl and 2,3-
Pentanedione

STEFINE2,3-ROFVTAVICEAT 22 TORES R Z R, (FEFHED
AR EFEIRRBAMICDOVWTERBAL., BYIRURAVEIB DR FIaZHEN I
2l DIRFHAVRHL BEZEIBUIZHD, COXET(E, ST7EFINE2,3-R
SAVSAUADRIIBRREIKE (HZEEGEE) CHHBEORRRE
[CDVWT, BIBIRIBR O T FIVE2,3-RUADSAVEE LR T

(FEV 1 TLER) LOREZRBULEFEATNS. 10FERU45FED
EEViBREN Ay MATME LEIZ A8 HEHN0.1% EF 93 (1/1000
excess prevalence after 45 years) ST7EFIE2,3-ROISAVIEE
ZEHULTVS,

https://www.cdc.g
ov/niosh/docs/201
6-111/default.html
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NRC

2000

Toxicological effects of
methylmercury

AFIIKIRICEI T 2FIARIEERBHF RVEZ(CRIZRIHRZENC. FE
AIRERIKEIREZS VB EF BNV FOBRRADFZE (LRI 218
ZEIR Sl COXETEAFIVKIBADIERREE IEEEINENDER
FLEIOOVWT, BHROXFIIKBAORROGKE (BROBZERUES
MADOAFIVKIRIRE) CHERO/NEROMBEFZLOREZRFELLLE
AETR— MAFTHS BIEFEDYRINS%IENNT SAFILKIRRERUED
5% ISR FIRZHEHU. SRAEZIRFIL TS,

https://www.ncbi.
nlm.nih.gov/books/
NBK225778/
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EFSA

2020

SCIENTIFIC OPINION Risk
to human health related to
the presence of
perfluoroalkyl substances
in food

BEOEEMADES I ER MM I 2DORIEDH ATV ARV, £
N=J)WAOTIFIALEY) (PFAS) OMFERERE (TWI) 2505
MR IER SR MERAOZE (LRI 2 EHRE2EE - 51, BT OPFAS
ANORBBROFEECHINBORESZEZCOVT, IEFOPEASEEL
SIFUT . BBE. RRUANEIAZ-A>IINIDHE (b)) (9 3HUA
AOIE T EDREEEABURBEZMTHNS ., MEBEFLLEEL TR
10%{X T 9 3IMEFOPFASERE L ZNI0NEBX ZE L. BRAE
[CEDEIEME (HBGV) #/ELTLS,

https://www.efsa.e
uropa.eu/en/efsajo
urnal/pub/6223
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PFOABEUEILATO—-ILOIENN. MBALTEDIEN. BEKREDRIE
OREZABUEFAIRNS. PO M AZES%ELEE 2 MEFTDPFOS
RUPFOARELZDIS%IEFE FIRZEHL. HBGVZRTEL TS,

33 EFSA 2015 |Scientific Opinion on the w3 R  BRRIKEAI O, E MR USRERENYD(CHIF BB T — | https://efsa.onlineli
risks to public health AR, 2 IBEOEELNZSOE EFN BT MOMERA | brary.wiley.com/do
related to the presence of | DFZE(CRET2IEHRZEIE - FHll. COXETE. BRKRUEREUKICEEN |i/epdf/10.2903/].ef
nickel in food and drinking | 2=y IADFEHAFECIICE DR ADRRSZZICOVT, INEFRUIR |sa.2015.4002
water hOZyTIVEREE S BIHEAR B X OREL OBER AT UEERETH

5, BB A ERIET RN 10%IEINT 2T I LIBEEZDIS%IE
FETBRZEH L. Reference pointZi&EL TLVB.
34 EFSA 2012 |Scientific Opinion on the KERICRAT 2R MBI DITERZ R, SFEEEREGEREEZSVEM | https://www.efsa.e

risk for public health
related to the presence of
mercury and
methylmercury in food

FHBHRRVE MORRADOFZ LRI 2 IEIRE EE - 1l AXE (S X
FILKIBAOFERREE (EERICHI/NEDRREZE(COVWT. BHROEEHROD
AFIVKIREERERONEOHRERNOFE (S5E. LB, E
B, AREE, 1TEIERE) COBMEZFEUIEFHATNS, FHHERAD
FLENS%IBNNT 2EROEBERDAFIVKIREZDIS%EM T RZE L
L. MZEERERE (TWI) Z28HUTVS,.

uropa.eu/en/efsajo
urnal/pub/2985
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benchmark dose for LEDISUIEFE FIRZEHL TS,
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exposure in children
EET—45(CBMD| 36 EFSA 2010 |Scientific Opinion on Lead |BAKRNEICHENT. BBEZNUTIET DN EAREEIAI%Z5]1ZE | https://www.efsa.e
EZERAUBMDE in Food FIIHEFHMEL THD. URVFHIOERRFZE LU T, /NEOFIEMIZE 4 | uropa.eu/en/efsajo
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Z2EEELZDIS%EFE TR, CKDOBHRE%10% L REE3NEELE
DI5%EFETFIRZEL LTV, CNSDEFE T BENSReference point%
RELTWS,
37 EFSA 2009 |Scientific Opinion on BRPOER(CEIIS100,0004 U L DERET-5%2EEL. BRAPOLESR | https://www.efsa.e
Arsenic in Food M hORERRICKR(FIUR VT Z K. FHANRMERDIKEEZHETEL. |uropa.eu/en/efsajo
ETEMSEAREREZE (PTWI) ZRELTVS, COXETEERAORRO [urnal/pub/1351
[EERICHSHAMBRREZEICDOVT. SRR OEREE LEBRADESR
& (RERZE. BWH A BihA) EOBERFABUEZRTNS. (2R
NOBEENREITIHEEN1% EFRID (excess risk) BRARIKAOESR
EEEZDI5%EFE FEZE LU, reference pointZi&KEL TLVD
38 EFSA 2009 |[SCIENTIFIC OPINION AXE(F. BRENIDIRIVANDEEELRPDOHRIVABE(CBET S | https://www.efsa.e

Cadmium in food -
Scientific opinion of the
Panel on Contaminants in
the Food Chain

RHOEFRFRZFAVT. BREPOHRIVAICEEET DI LICLDE MOREER
DAD%FHEL TWB. COXETENRIDANDRROUIE IR A DIEER
HEIODOVWT. RPOARIVABRECBHEDET (LA EKIBE
(urinary beta-2-microglobulin) ¢OBEZFABEUIIEZHTTNS, £
AHIBIZ=N DY NMATE%E L [O12HRE5%IENNEES (extra risk) FREPDH
RIVNBEETNIS%IEFE FIRZERL TS,

uropa.eu/en/efsajo
urnal/pub/980
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Cadmium for Benchmark |4£&IBENHY hADE%E L OI2EEN5% X (E10% EFR IS (excess
Dose Evaluation risks) FREPDHRIVNEELZOHRAIO5%EFE T RZE LTV,
EF¥ 5 —4(CBMD |40 EPA 2010 |Fluoride: Dose-Response | 20065 ®MNational Research Council (NRC)DIRES(CIEX. Jv3R{E#D | https://www.epa.g
EEEAUBMDE Analysis For Non-cancer ([CBIT B AFaIgE R FIATZERAL. BRI OIvR{EMHE hOfEER | ov/sdwa/fluoride-
rHEHULEEN Effects. Health and [CR(ETAS2HEFMEL TVS. CONERITVRIEEVADOROIFEEICHF | exposure-and-
(32 4% 5T 1 4% B Ecological Criteria Division |>/N2OMRSZE(COVT, BREKPOIYR{ICEMEEE DJVRIEFRAEL | relative-source-
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5%IENTZEBKBDIVRICERELETNIS%EFTE FRZE LT | analysis-
W, documents
41 EPA 2002 |TOXICOLOGICAL REVIEW |ANXZE(d, AMSNEETRIFE Nz E1-U, FERHFRZFHES S | https://cfpub.epa.g
OF BENZENE ZET AROEUOEKECLDIFNAZEZTEENRUTEENITHFHOW. £ | ov/ncea/iris/iris_do
(NONCANCER EFFECTS) IBRASNUSIBERZNTEL TV, COXETRIR TOAORRZREOEF | cuments/document
(CAS No. 71-43-2) In EAURKEIECHSIHBEORRZECOVT. BIBIRIBER ORI Y | s/toxreviews/0276t
Support of Summary VIEELIMREHECRIERBIE (U)NERER) CORERRABULEZ | r.pdf
Information on the TIN5 U CEREID ST BB B DI 1IME LD 1 SDIR R B BB IRIB RO T
Integrated Risk EEEZDIS%ERTREZEHL. SBAZCEAENSPODZRELT
Information System (IRIS) |\L\%,
42 EPA 2001 |integrated Risk AFIKIROE MORRERICIT T2 I THh. MOSBAEDE T EFR | https://cfpub.epa.g

Information System (IRIS)
Chemical Assessment
Summary

Methylmercury (MeHg);
CASRN 22967-92-6

HASETHIE EHEL TVS, ROSRASEFHAIRNSESNT —F(C
BMDEZERLTEEL TS,

AXEE AFIVKIBAOEREEEICHI/NEBORREZEICOVT, &
HOBEPXEEFIMHAOAFIVKIRRELNEOHEROHIFFEAD
FEGHEULEZMRTN S, HEREANOEFZEN5%IENIT 280
EEPXEEHEMAOAFIIKIREEEZDIS%EFE FIRZE L, S12A
BERELTLS,

ov/ncea/iris/iris_do
cuments/document
s/subst/0073_sum
mary.pdf
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Methylmercury 1EHRZFEAUTKBREERZRTELTVD, AXE(E. AFILKIEADIEREE | methyl-
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FIVKIREEELEDISYEFE T R2EHL. SRASZEREL TV,
EH¥5T—4(CBMD|46 |JECFA 2011 |Safety evaluation of certain | 8£72EIJECFASS(CHIFZIBIEREBIEDI A VTSR 2 E(CEEIBENT | https://apps.who.i
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Committee on Food 50%PREIZERIKPDOLRIBEEEZDIS%EFE T RZELHL TV, =1
Additives (JECFA).
WHO Food Additives
Series: 63. FAO JECFA
Monographs 8.
Perchlorate
47 JECFA 2011 |Safety evaluation of certain | 5872EIECFASSICHIFBLZRDIR VSR 2 E(CEIBENE./J57 | https://apps.who.i

contaminants in food
Prepared by the Seventy-
second meeting of the
Joint FAO/WHO Expert
Committee on Food
Additives (JECFA) WHO
Food Additives Series: 63.
FAO JECFA Monographs 8.
ARSENIC

THd. AXE(E BREIKZNMUIERAORIIEOEEEICHE IR A DR
FE(OVT, REVKRDERIRELBKREEN A B A REBRZEZEDE
EZHBEULEFRENS, RIERDN5%IENT 2ERRKROERRELE
DIS%IEF FIRZHEHL TS,

nt/food-additives-
contaminants-
jecfa-
database/chemical.
aspx?chemID=186
3
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48 JECFA 2011 |Safety evaluation of certain | AXZE(F. £573LIECFAREICHBIFD N RV LDV HIZE(CEEIEEN | https://apps.who.i

food additives and IER)757TH%. ARZIANDROFEICHIRADRREZEICDVT, | nt/iris/bitstream/h
contaminants Prepared by |FRFADHRIDLAEEEBHEEREE (KD F52/\VE) OEAKIEREDR |andle/10665/4452
the Seventy-third meeting |EZFABUEZERTTNS. EFIEEN DY MADE% _LOI2HEERN5% X (| 1/9789241660648
of the Joint FAO/WHO 10%ERBRFOARIVLBEETNDISWEF T RZEH L. JL1IR1> | _eng.pdf?sequence
Expert Committee on Food |k (breakpoint) Zi&XEL T3, =1
Additives (JECFA) WHO
Food Additives Series: 64
Safety evaluations of
groups of related
flavouring agents,
Contaminants Cadmium

EF¥ 5T —4(CBMD |49 JECFA 2007 |Safety evaluation of certain | 82867[BIJECFASSI(CHII B AFILKIBOUR V5 HiFE Rz BICEEIEENZE | https://apps.who.i

= EAUBMDE
ZEHUEER

(7 5% ST A 4% B8
YERk)

food additives and
contaminants. Prepared by
the Sixty-seventh meeting
of the Joint FAO/WHO
Expert Committee on Food
Additives (JECFA)

WHO Food Additives
Series: 58

Food contaminants,
Methylmercury

J3TTH?.

AXE(E AFIVKBAOIRABIGEECHEI/NBEORBREZECOVT. B

BROEEDRRUEFOTOXFIKBEEEMNBREESZREN
(brainstem auditory evoked potentials (BAEP)) OBEE#IHELE

FEFIHFTNS. BAEPZFIAE 3 2R N5 %IENT 2D EEH RUEE

MAADXFILKEREE L ZDI5%EFE FIRZBHUILAFZBNTL TS,

nt/iris/bitstream/h
andle/10665/4364
5/9789241660587
_eng.pdf?sequence
=1
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50 JECFA 2004 |Safety evaluation of certain | AXE (561 EIECFARE(CBIFBDAFILKIROURA VT FER 2 E(CEE | https://apps.who.i
food additives and IBENRE/ISTTHD. AXZE(E. AFILKIBADIZIRES(IEECHES/ MR | nt/iris/bitstream/h
contaminants ORERFZE(OVT, BROEZHRUIEFEMHOXFILKIEREL/NED |andle/10665/4303
Prepared by the Sixty-first |fFRFELOREZRABULEFATLD. MRFEEADOFE (EEDIE |8/924166052X.pdf
meeting of the Joint HIER) H2%. 5%. 10%ERZBFHDELZPDOAFIVKIBRELETDI5% | ?sequence=1&isAll
FAO/WHO Expert EFETRZ2EHUATRZRBITLU TV, owed=y
Committee on Food
Additives (JECFA)
WHO Food Additives
Series: 52
Methyl Mercury
EET—45(CBMD |44 Budtz-Jorgensen |1999 |Benchmark modeling of 1986FEN51987FDRIICT >N —IBEAEIIO-E B TITOHNIAFILX | https://www.acade
EZEAUBMDE et al. the Faroese IRADIRRREE (FEEICHINBDRBRADS A% HEUIR— MAZL(CREY | mia.edu/7553400/
ZEHULEERN methylmercury data: Final |33 R&EE. ANE . BHOEZEPOKIREE X (B MMHPOKIREE | Benchmark_Modeli
(5@30) report to U.S. EPA AR/ BOREEENDF E#ZABUIEFATHS., ItEEENTZE | ng_of_the_Faroese
(EE0EMZK) H'2%. 5%. 10%ERZFFROEEZEFO/KIBERE X (T |_Methylmercury_D
FEs IR OKIREEEEDIS%EFE T IREZEHL TS, ata
52 Kullar, Savroop S |2019 |A benchmark AR TE, hFHDNRB630R % HREVIZ2DDIATTT —45% LT, 7Ki&E | Environment
et al. concentration analysis for |KHADOYAVEESNBORIMEEDRERGEFRZIH L. BMDEZ | international.
manganese in drinking WAL T, Bayesian Benchmark Dose Analysis SystemzFW\TBMC [2019; 130:
water and IQ deficits in ¢EBMCLZE LTV, 104889
children
EE5T—45ICBMD |53 Kubo, Keiko et al. | 2017 |Estimation of Benchmark | ARFTT(E, ) EBOHRID LB AR IEERMIBOER3,0134% | Risk analysis: an
FZEAUBMDE Dose of Lifetime Cadmium |XZREUAAFTRZAWVT, BHEEREZLAENRIVAIEREZ (LCd) O |official publication
zBHUEEN Intake for Adverse Renal |i#E#%53#7. BMRES%MENMIZAZEUTEREL. AT -4\ (T Uy R7T0O— | of the Society for
(5w2) Effects Using Hybrid F#EALTBMDEBMDLEZEH LTS, Risk Analysis.

Approach in Inhabitants of
an Environmentally
Exposed River Basin in
Japan

2017; 37(1): 20-
26
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54 Lachenmeier, 2011 |Epidemiology-based risk AR TE PII-)IERECATEL BRI - FETKR(CEIZHFD X | International
Dirk W et al. assessment using the FRTAYILE1—PAFT7FUSATRHVSN TVSEFET —457%UNELTBMD |journal of
benchmark dose/margin of |&%®&RU. BMR%Z1.5%¢LTBMDEBMDLZE L TLVS, epidemiology.
exposure approach: the 2011; 40(1): 210-
example of ethanol and 8
liver cirrhosis
55 Chen, Chu-Chih  |2019 |A benchmark dose study of | AAFL T, &BOBFIR—MAFTROT -4 (12208FR7. 8i%. 11 |International
et al. prenatal exposure to di(2- |#&. 145%ICTIAOD—TYvI%ERE) ZAWVT. HAERIODEHPADEKESE L/ |journal of hygiene
ethylhexyl) phthalate and | \RO1TEIEEOHAERGEFRZ DL, BMDAE%ERAL TBMDEBMDL% | and environmental
behavioral problems in BHUTWS, health. 2019;
children 222(6): 971-980
56 Nogawa, 2017 |Threshold limit values of | AL T 1 I 171K/ XIFEDZEVDHZIEEBICT T ZIAFH RS | Journal of applied
Kazuhiro et al. the cadmium U4 (Cd) BEOBMDZEHL TS, CADIFKEEDIERRE. 19714 | toxicology. 2017;
concentration in rice in the | 51976FENMICtE) | IFRiD2,446FZ DEET88D IR DIFICHIE | 37(8): 962-966
development of itai-itai EEU. I RRAY NESEDOREENSEBSNTA T/ IR R T/ XIFEELVER
disease using benchmark | BOREREUZ, 191191IRKRT/ XIFZDERVDHDEECKT ITZIAT
dose analysis DOCABENBMDL%Z, BMR%Z1%X(32%EUT. OSATAWIETIVERNT
HELTWS,
57 Weterings, Peter |2016 |Derivation of the critical FIRARE M ZECE T 2 FmRIEDURVEHME T (&, AVZEREUVAHFBE(CEE | Toxicology letters.
JMetal effect size/benchmark mEHTTHN. EFSALIECFAICL > TEIRESNTEBMRDIE(E5%E50%¢E7 | 2016; 257: 38-43
response for the dose- 2TV, AR Tl IVREUVAHDEARRNZEEINS % LDEBZMNCKENS
response analysis of the ERZEEELTHD. radioactive iodine (RAIU) fBICIXEBOESDENH
uptake of radioactive D, AERIGDZEERRITIRICEEBIZNENHZELTWVD, HEITH
iodine in the human RAIUVDEBOZEZER I DL, FIRROIVEEIAHDBMDIHT
thyroid 20%MNDBMRZIZZEL T,
E¥F—4(CBMD|58 Budtz-Jgrgensen, | 2018 | Application of benchmark | AT, JI0-EED1,146 AO/NBEIFHRELIZ2DDFIMEI/R— I~ | PloS one. 2018;

EZEAUBMDE
EEHUEEH
(Fw32)

Esben et al.

analysis for mixed
contaminant exposures:
Mutual adjustment of
perfluoroalkylate
substances associated with
immunotoxicity

AFEOT —HZRAVTBMDZE LTS, [KEEFHARESHRICHITS5
DOFEERPFASSOIMBEFRELL. I RRA > MISFEE7RRICHIT DS
RS IFI7(SH T REERNIgGHADIIBEFRIREELL T,

13(10): €0205388
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TOMESELRBZE |45 FDA 2013 |A Quantitative Assessment |KEOE2EREFERAE (NHANES) (LLZEFERET 5. U2 T | https://www.fda.g
B (BEEENTIE of Inorganic Arsenic in S1-ANSH YU T UL SREDITURT — 5% (L. V> T2 1— X | ov/media/86075/d
RO, BIEZE Apple Juice (DRAFT DI RICLDREINBNAVZAIZTES - HEEL TV, COXETIE. H|ownload

29

REPORT)

FKRPOEREELREN A (FHA. FREEHA) EOBEZREUZFH
TS5, RIEEMENMN T IERBELZOEFTXM (5% U95%) 28
HUTWS.
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4.2

EEEREUTGEEULERIOOVTE, O&FF7T—4(C BMD EZERAI3R0E 75 E 7
UIERL @%&F7—4IC BMD E#%ERL BMD 28 HURERIOBIIC. LT OEHRESCHT
WEZERLE (WEER 2 81R) .

4.2.1 BMD
0) EXOEREIER
o FITHE-FE. BITH. ENONEF

1) XEF
o LFEROBMPIE DI 2D BANT R

2) BMDEZEAY2ZEF T —IOINE. sHEZFCONT

o VRJFHECAWSEF T4 (EFARDIEIR) ZUINEIIBROFIE-ZEXH

o WNEUEFT—Y (EFAFR) ZsHl. BRI BBROEZT - FlE
— WAFERET (MIREE. EMEHRE. (KEEOHE - XD 737EEN) O
- TAOERRM. ZHMEOMHESR (8RBT SHIEREMROMEDE)
— AERIGFHEOMREVI> RIRA > b\ T — REDREERED LS (CETH, FIRLIZON
- IDPRIY OB, SEEOFE
- AERIGFHEADOBMDEEA OB B

® BHOEFT-HEHEIIHEOEZS. FIA. EET—SOERN F

3) BMROFKELOVWT [F-HD571TRI (EHeET—4. —fBE7—-5%) ]
® NEDEZH
— BRER_LEO&=
- NREELOBSRE
— IDRRA> MNOFEIRMEFPEESEEDEH R
- (WO REICHBIIP) RIGEDESDEDE =
o /\(JUyR7ITO—FEFNET — D _BILZITOHBEDNY NATEDE RS &

4) RERISETYZICONT
® RERIGETIDEZS-FIE
— BRETTIN (BFFIIFE) 0iER
— JUSA-AHETE (Restriction)
- fERYINIIY
® EFIUMEROFHIENE X5 - FE
® BMDRUzMEHEXHE/EAXEOELFIE F

5) PODDREICDNT
® PODREDEZS
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6) TOMIFEINEEH

4.2.2 BMD

0) EMOEREER
o FITHE -Z&. BITHE. ENONESF

1) FEF
o LFEROBMPIE DI ZESDI L BANT TR
UBs IR EAER UICSHME (3, U T OBEIRNIONIEHE TEIE)
o IFERIBIBURVFHIERZHE(RFIFOERBEZITONE (RREENR.
RISIE AL L REE)
® URVFHADMREBDILFEME (J\Y—F) ZFHMEDOBIETHELTVSIZE FFE(C
EZEZAVFIR

2) BMDZEZEMAT 3&EFT —IDEIREEDEERL
OB/ MR F MERUIGHEZE E 0% S
® VAVFHIICAWSEFET -4 (EFHARDER) ZIREUBROFIR-ZZ75
o WNEUEFT - (EFAF) ZiHl. BRI BBROEZT - FlE
— WAFERET (WREM. EhER. (KEE0OHE - XD 737EEN) Ol
— TN, ZEOMHR (iSRS HEREMROMERE)
— RERIGFHAOMZREVIZIY RS> b\ B — REDOBHERED &S ICFHE. ZIRLIZOH
- IDMRAY P OEREM, BEE 0T
- AERGFHEANOBMDEEAO ]SO
® URJFHEICAVWEFET—FICEIIER (ARTTA>. /\T-R IRR1>h (&
EZTIMALELTWSISEFZ0FMZERIE) | WREM. HAFTERMERA, 75 INER
)
® RJFHIICAWIEFRT —IDI5(EKECET 21ER
(FEEORERS. (IKEOEME (HETORMZEH/BE TORBRH/MEFE/FHWTO
(F<EB) . IKEOHAR (—EFH/EFER) | (KEER. (KEEOHTETTE, [IEE0E
H. (IESREDLS (EMNREDR) | (IEEOXDTTE F
o (BHMOEFT-IZHELTVSIHER) TDEXTS. FIE. BT -IDAFE

QEFRXDIZE
® BEFT-AHICRATRIBIR (FAFRTHI> . \F-RI IVRRA> b (EfHEZ 7D MAELT
WBIHEREOFFlZEEIE) | WREM. AFREMEFE, 7—YINERRE &)
@ JEFT—ANS5FFECAIDIEIR
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(F<EB) | (IKEOHAR (—K/IEER) | (KEHER. (KEEOHETTE. [IEE0E
H. FKEEREOLS (EMENREHE) | (KEEOXNTTE F

o (BROEZFT-HZHELTVSHENR) TDEXTS. FlE. BHT-IDAFE

3) BMRODFREICDOWT
® BMRZRTEULBROZEZF . IBHLE
® BMROTELE (BFIURY-ENVRY)
® BMROE (IDRRA1VNBIDE) %

4) AERIEETIIICONT
® FAVAERIGETUIFE
- BFUIFEE (BFIVOINE (TavT4>T) I ATIYRES)

- {ERETIN
— J\SX—H#ETE (RestrictionODEESD)
- {EREYINITIY

o HEXIVHOETINOHFEFIALTVIIZERF. TOEREH
® EFUMUREROIME (EEHOETVIERNISORRET VI TERDBIRGES)
® BMDRUzNEHEXME/ERXEOEH

5) PODDREICDOVT
OB HmERE ENMER UIFHE E DIZ S
® PODEUTERAURIIEEZ/%52 (BMD. BMDLE)
o EHOBMDENEASNILIZEDPODDAREFIERUVESE
o CHBRENI TOIATTFERIN silicof il /5 EICLDFHMIGREDLEERENSEDE L4 %R
HUTWRIEER. TORE
QAEm MY DG
® (PODEULTIRRULIKEEEFNHNE) H(IEE/1%52 (BMD. BMDLE)
o HERBN) TOMITIHERYIN silicosTli /5 iEAC L DEHMIFEREDLEERENSZDZ H 4 #IR
MUTUVRIEEI. TORE

6) TOMIFEINEEIH
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5. BMD

EF7—4HC BMD EZBEAIBOFIESEZFEL T2 LT FFCEBEEZISNIZUTOR
BIOVWT, KRABTIELLERDSS, ERERICEHINTATZHROIC, BEETDIEHREE
Uk,
® NEUIIEFIATINS BMD Az BT 2T -4 EEI SFIR. ZZX 5
® BMR DF%EDE X

I BIBE[ JTRIR-IEFSE SEETRSFHMEEF PEZ X HROR-SFSZRU TS,

5.1 BMD
51.1

51.1.1

51.1.1.1 EPA
(1) Application of Systematic Review in TSCA Risk Evaluations (EPA. 2018)

ASZE(S. Toxic Substances Control Act (TSCA) (CEDIKURVFHMIOLAICHWNT, EPA
W ATITAYILE 1-ZITIBEDOAREP @I ATV A THS.

BARMCE. SATITAYILEI-DTOERELT, 7°EII\ZUI/ (T—ADURE. FHfRUFEEDIE
&'Cﬁb\égﬁ_ Hﬁ;ﬁ%’i%auk ZBUILBM) OFF. T-IDIE (T-9DHZR. A0)-=>
JITRGHE) « 70, T-IDMERURIFHNIET D ACEIGREREROEMNCOVT. 2
ﬂ%“ﬂ@?lllﬁ’&%ﬂb(b\éo

1) T-90ERzR

F=ADEFRIOVTF, YVRATFHEZITINEFICED B XEMRZRDEBROEEEMEN D, IIT
(F AHASNTVEXXIT —IR—R (PubMed) KU\ RAKXEIEAFDT —5Z2ELBIRIRIC
$BT7 —HZIRZFRL. XBITBHDEIEZFRFET HLEEFN TS, [p.19]

2) TADAY) -2 R

T=ANRI) =2 FRGHBICOWTIE, YRFHTICREE I BRI RE D& D BIREAFE I D128,
HA4NV TTZRSI M £EXORI) -2 OO B EEZE - BRIVEERERRLBALTVS, IIT
(&, Xk h7IVCHFEUT, SATYTILEI-TORACHBIFBIBRON IS B(CLTVD, T
—FilH (. EENRUEENRIERZ S BIRENSHAIL. TA—AX(ET>TL— MeERL TH
H92T0EREBHTLD, [p.22. 25]
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3) T A0

FT—ADFHEICOVTIE. (LN EOYIIEN . LZHRMEICBITST—4. (FEECREATET—4.
REREMD COEBMT —IEDT —HDIEFERC, T —FFHAICHTOTORXA O EORE, EH(T(H
([CARVWBRRAI7EZEIBL TV, EFEIRATHNSESNT —IDFHTIC DOV TIE. Appendix H (CEEIE
SNTHD. T-HDB=FHM T ZBRDRAA > EL T, ARSINE (452 5HE. (EEOIF ST, 7
N LD, EFEMRIIZE(ESDEOTS MO —IVICERZEHE. DIFEZIFREEBIC. B RAA D
WT 2 M5 7 D0 metric ZREUR_ET. BNTNOFHMEEEL DT RUBHMTHREE 2 EIBL
TW3, 2L T INSOFHIFERZRICHAT (BEILSUTIDVRRIVN) BICRERNBT-IDE
ZEHE S (ET —H%BRINL TS, [p.26. 223]

4) TADRERURIENIET D RICEDGRERERDEL

T=ADERURIEFNIET DR CEIGHBREROENCOVTIE, ME. —EUE. BEEk., 2
At EMFENZHME 2T BLICEOT, T-HDDH. FEEMMTHNBERFEL RO TLVD, 6F
ME D) ZTFHEDHIC, BIFZIET 20D MILD, BEOILT Y A FHALFHEEL TV,
[p.26]

5.1.1.1.2 NTP
(1) Handbook for Conducting a Literature-Based Health Assessment Using OHAT
Approach for Systematic Review and Evidence Integration (NTP. 2019)
AXE NTP ObLIGGEESNZ The Office of Health Assessment and Translation
(OHAT) M BRIBEPOIEEMEZF(CLIL NORRANDBEFZECRATZIET > ADHIEZTT
SBRICEMI DI ATNTYILE1I-DF5|E. HAIVIMEE/EETFIEE (SOP) L TORKEIZR
eItz ERUZERITH D,
BHARIICE. OHAT OFHETOTRCHEIFZIATYT1YILE1I—EIET D RADMEDIESEZLT
D 7 DDZATYA53V BATYIOVWTZOFIBLIHMIINEERDOZOEESEHNEEIEL TS,
e Stepl : Formulate Problem and Develop Protocol (RREDER(LETONIILDBEFE)
e Step2 : Search For and Select Studies for Inclusion (FHfilCFEVBIFFTOIRZREIEIR)
e Step3 : Extract Data from Studies (FAZTHSIMETZT—4)
e Step4 : Assess Internal Validity of Individual Studies (&% OIAFTORERZ D
)
e Step5 : Synthesize Evidence and Rate Confidence in Body of Evidence (IEF>
ADEMETLT > ADEFEM45Tih)
e Step6 : Translate Confidence Ratings into Level of Evidence for Health Effect (I
EF > ADEREEDIEAT I HERZEREECHITDIET S ADLAICEEHE)
e Step7 : Integrate Evidence to Develop Hazard Identification Conclusions (/\tf—
RFEDIERESILHDILT > ARE)
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Step2 TOMFTDEREBIRICHOTIE., HFERDBIROIHDRIREE R UBRIMNE (G,
PECO A7 —MAYNEDIL, 4 Oz I 271c. EERMBEERS L TOERRFR (Hix
(E FEXFER_EOFERZFHI I EREIEDERVNTE. E NS OEMIET IV OIEBZ Z DR
BATHAINIERCREEINTVS, XEERAANZZILLCEICIRIRA> M (mechanistic
endpoints) ) HOhoTVBIBE(CIE. AVU-Z2 I BICCNBSORF %, A EFRINS B DR
HELTRWIIENTED, 91 NLEBRIDR ) -2 ERIERUEX DR - BRBEO/ S T
BE MR UEE S (eligibility) ([COVWTEHRNXZIERITBIHAERENBERUIRIMEZEDH
ZERRLTV%. 2L E1—-BETORNOERIZAE. SERMIIBN., BHFRIO-F17I5 4L
([CHREEN3. [p.17]

Step4 TOIE < DIAFTOANEPZ HHEDOHETE, EERIATT (EMNOEY)) RUESRATRTERE
SNRINATADEF1T% R0 FFED RoB (Risk of Bias) @Y —ILTEDLSTINATADEATC
TSI DINZABITU TS, [p.34]

5.1.1.1.3 EFSA
(1) Draft for internal testing Scientific Committee guidance on appraising and
integrating evidence from epidemiological studies for use in EFSA’s scientific
assessments EEER No.10 (EFSA 2020)
ANXE(L. BEAFROFHMEDSE, 5HfliE RoB (risk of bias) Y—)b. {E 4 DA ZSHITS
12D RoB Y—ILOER. \A 7ZADVRIOEAFHMEICOVWTIU T OEHDERBLTLS,

1) EFRAFROFHED 75
B DFHERFMII L T DLITHERLSN D
o IFRREBEOETEEZRDITE
o REPZIMDOFHE (/A 7ZADYRY)
o HERFEROEL

MFRREOFERERZPMEICIZEN HFRFHMETOCAOEFE R THD. FEEREZTFET
BIHDEBREL T, T AAFTTOHICE ESIZ, PICO(T) (M. /T A L&A, #E5R. B5fE)
7I0-Fhd. BREDOFHLEL T, PICO(T)(E. EERIOER. (F<EE. LR I> RRA> k., IBHTEA
EZ2ZH3LIHEEINTVS, MOBRET ZERICOVTE, PO (EFIEPZI ML : FECikbAFT)
& PIT (BEEH. 55ER. BARRAM  BBEMFR) Z2RCEMNICERT N TES, PICO(T)E
Z0/\)I->32(d LT OFIEZREHEIT .

(7) XBMRZREERZT (>

(1)  YRVFHEOWMEM(CROBULART YA 24T E

(V) BEREEWFEESIII TR

(I) @FKEARINVEILITEDIRSIEOU T, BRI EEZERE

(#) BEITONZIZHOLROPHSEROLERZER
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(h) PBEEIBI>RRT> MR TREIEMIZ ST, 20TA0-Ty TR R ZERTET 2.

RERZ ML HBIET AN (FEEEPIMALORRBEROVTRDOBVETEEZSZ
BIZE. IRNEMFTHERNERDOIER |2 RIRT DIZE THD. HIAFICHIIDNERZHIEDFT
e, AT RADBIREHE PR ESR UG MICE I B5HlIZET . FIX(E (FKEODE, ERNE
CENSOERL, RIET 4. HEROMERERMI IR, BIRA VX BRI\ AT ARV EZ S0
IRETHD.

MFRERELHINCR DL FEOKRSISLEERDEEDREICEFRT D, AFTROERHER
MMATHINZIASINCT D2 —5 T ARRZ BEEN/GA-INEEERD. HIZE. (FKELIFFILED
LR RSN EORERELZOZ A, B RUBEXHIBEEDRIE CHT2HEDKE
S, AEMBOMNREEMEOMS OIREN, ABINLZIEAFOREOFTMICEIZD,
[p.24]

2) iHMifie RoB (risk of bias) Y—JL

—IRAFRDOFHUIDIZHDY — )L, FAFTOBERY. MRER . RUATRT A (Lo TERIEENT
B FEOTHE(CFIFRIEERY -V Z2#BIT2ENTED. FFEDOY—ILIFIHTERMEE(CE.
BIOY—=IVERFEDFHAED—— X% I\ -9 BLIEESTEHDENTES. [p.25]

3) {4 OAFZHI I 512D RoB Y—ILDfER

BEFD RoB Y—-ILOZA(E, T2 MELEEERER (RCT) %FHE I 2IehlaREtan T3, 20
. INBOY—IVZFIRFBRICHRAINAX (R(FFEE) ZITIBENDD. Fie. BEFRENR ]
IR BELDAFREEL DR - JEFZHFS. B3 MISBIERNR/ A PR ONELNE,
Z0fesh. ARBFRZFHE IR, BCRTOIET > RAZERINETHSD. CNHORAICEIN
THIAENS RoB Y—IUE. IETVADEEAEREDFHMADLDDEERXFIRE 3D BISH(
TONAT 2% E B 2D OSBRI DHD 5 E M IS, [p.31]

4) X4 T 2DV R DA

RoB V=)L ZEAUTEMAFTZIHALIE, SHEY —IUCED A DENER BB I2EHED
TSI B LEN .. 2ENREHECAVSNS. FIZEU T OGS,

e BLTFIAMDER

o EEINI2/\1T72ROIERAICIGUIAATR DT - T 1k

o B (SNU7ADURIMEVEDNSBNEDA) ([CIGUIIRATRDS>+>4

o HUBMIRZITU>Y

CCTORIATIIT e AT ACBE T REROZIRICEEEZIDH T, TNEAISHDSE (B
HMIFE) TEHLTHRENRZTTICIZ7T0—FDIETHD. A TADEX (FIR)%EHES 1
BHORAT (XIFAT—IL) ORI, I/IE Cochrane /\>RIWIT(FBARECHERINTULRW,. Y
—>HI AT L. FMBHELEFES(CENMNNDS T RT— IV 2 RIEBADEHTHIMEKFL TV,
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27V 3 DORERFIRN DD . BIRNREETHD. URVFHAOSRAER B (O TR
B ATROEH M7 IEECRRUTORVWCETHS(Emerson et al.,, 1990; Schulz et al.,
1995; Juni et al., 1999).,

— R, BRICS IV TR OE 2SI I 25N HELL.. CNITEE. A8 iz R
EIZVONDIRECERINLEEYE (A TRACEIZER) HEFIGEIRENTORWNTEICIK
FIBH. LOFEAENSVEE X5ND. IBAT I X(EZATYI (LB O iz E R I35
M B2 OMTOEMRELINMESN., IETOREEEZLLERUPTVETHD. COLIBELIE.
E—bYvT RXEMMOTA -V MDA TRIRG BIENTED, INICED. FIAE(CL AR
HEJEEERD, WA T ZADURIICEAL TEMOA RO AN R EZ NI 2 e TED. COLSRHA
R TCEOIET U AZIRRIBE(E BOURTFHAICEVWTEDIET Y AZEDLS({ERIT2h%E
REITREVOIRCTERMENSDD. MHBERATHS.

RIS IMF U B R —SHMICARTE T B L DBTENRRIEL. BRZMAFTE TREINTE
TEMNATZADFEFEL S A, KEFSEEFEI DL T, BICIET O ARKRICT T 2HIMH B
BETHD. BRICINATADURIEFEDD, XI(IZATATUITRE. EBRBEMNEINZMEEN'SD
%o FEAEDTATNRCIA TD)\A T 2A%Z(FTV\BIHEE. ZRTOME <2 DBEZRANBZECEIOTT
E7 > AW il I35 N EDIEELEN 5. ZOMDIZEICE. N1 7 AOFEREE B E%NIFTU TEE
ARURINERBR, [p.34]

51.1.2 BMD

5.1.1.2.1 WHO
(1) EHC240: Principles and Methods for the Risk Assessment of Chemicals in Food
CHAPTER 5. Dose—-Response Assessment and Derivation of Health-Based
Guidance Values Second edition (2020) (2020. EE&#} No.9)
AXE(F, BFERRTH/SNBRT—IDETUI (LT T OESDERBAL TS,
(7R — MR FEAREI X BRI FL E DR A TN B85 N 2T — % FAERICEHT ICAHWSIEE.
FRRFROH#ER P RAERGFHMEICAVSENDBE MOV THIETEN TV L ZRIIRELDD. )

(Exchangeability) . IEf&M (Positivity) . —%2% (Consistency) T#%.

ZinJEe (Exchangeability) (COWT(E. T AR T, (F<ERFEIEFERFOITIAD] HE
(& (FEBNETEERNOEREARRIIDETICLIHTESNS. BIEAILIRBDOURI(CRIE
S5Z3Z0MMOERE(CONT, [FEERFEITONT IR ZEDTEDBN D, UNUVEIRIAK TIIHRE
DEAEBEIFTONTURL, BIEALZERURVES. (FKERHIRALDOHZEBRIERMUIND
EZRNERDOTREMEN DD INSOERNFHUEXT ROER(ICERIEL TVWIHE . TRRYR IS
DEARININR(E. DERBURIERCLDMREEESEN DA EEEN DD . CNIFIA&EIT(EN.
RiBEFBAULRIINE, (FEELEBDOEDEDEICNA P AN EUD R RN HDD . ZA&(EENFETILD
HIPR. YyF> U AL, XERMHFFH IO THIETRIENTES. IEMEME (positivity) (FZEER
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HREBROEIDE TORELFEN. AEFOBEFOHZELANETIIEX (TEEOERNT
OTERVCEZERT . ITAARKEKENMATREOEE T CHD. HRHIDISEMATREDE
BT THHE. MREGARTTAUICLDHTRENIKETIHEZRNMTOTEBVEZRIET D
ENTED, UDNUVERZRIATR TlE. CNBIFMREESNTOR, (FERFRITEEEFOZIDH T, —3o
AGR FICEHTTREBISREENZ AT REMEN DD, HlEL T, BERIRG CIAEEZ (T2 BE (AR
ZRIBVEBRBEERDIGENDD. UNU. BEENFEBLCLIZEZEELLVGE HEES
HTEBDIENDDINENDD . BIERIAFT TIIIISE FRETIEMEME (positivity) MBVBEIEEENSD
0. FFIEMEMHOMEI TOMEPEBLIDENNETHD. —EME (Consistency) (CDWTIE.
SHERAYREEEL NIV ED IS RENEIDH 5NN BBHETHZIEZIET . CNEBELDHS
KRB FHZBAME(CIETE I 3D BE THD. BRECER NI EFRRIEEDDLERHF THD.
MREBNERIOREEHIHT T AAFRTE. FIRTERMAFRLOOATERZENDR FEE
(3 SURRECOVTERETHD. UNU. BIRIAR TR, EERBRVEEEDRIE. 21t
(OVWTAER M ZEIHZEN DD UH O T BRAFTR TR, ENLHEO— 2RI D
Tz, (FEEEAZ IR R IRDEAFRICTEZR INETH D, [p.5-35]

5.1.1.2.2 EPA
(1) Benchmark Dose Technical Guidance (2012, EE&#} No.6)
F=HECHIIZEEEOHETOCRORIIDOATY (& FFEMLEY) BRI EDE
IRBEEMZIFEL. FEEASINITBIHC. HIMECOVWTHIFATIRERB T 52 E1—T
BETHD. CNIClE. FIATRIEERETOT 4K NOAEL X (& BMD OE L2 EEEHEEDEL
IVRIRI> IS BEHEXIBELEORIKERTE I DLNEEFND BEHHIEDHOI>
RIRA> RDT—ADLE1—(CREFTRAAFAELTIE EPA 1Y, BAAME. RAES . iFEE. KU
ZOMORREZEICERZH CTTEOH R ZIRML TS, (EPA 1991 Guidelines for
developmental toxicity risk assessment. EPA 1996 Guidelines for reproductive
toxicity risk assessment, EPA 1998 Guidelines for neurotoxicity risk assessment.
EPA 2005 Guidelines for carcinogen risk assessment) [p.12 (&h]

(2) Guidelines for Carcinogen Risk Assessment (2005, EE&#} No.7)

ENCHBIFBIET > RE W% FRICE. FERNEZIETHOTEERMETHOTE. HBLE FEN
AMERZRIETDEDTHOTE. SFBARERELREINZETOMREE B INETHD. Lzt
KREUVEAFORIRERATDSESNIERNA DS AR IET > ACDOWVWTOfER(E. AHEEEERN
HBOFrYTICEIDERELBICEIINETHD, BIRSNILIEXFEOREDIET > XD E 4

(strength of the evidence) (CB893#&E:m. iNCEIREGROHIMTZSZIFISILT > A %A
(CERIRINETHD. IETVRADHREM BRI I NOEERN TL DT 4% I 3155, BFHIE
TOADBEECOVTORE (G BIERENTBIEMEN ) 7 AR (FZA&Z SO MMOR F(C Lo TEERA
SN1S21EEZIAMECRIEINETHS,
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BEFIRFTICEFUVRRECL T, (1)ARBEN IR OIAERIREA. (2)x1EREFOE )RR
ROFHERRAT ((FEERFEIR(ICEERE. MERIRFEXTERAY) |« (3)(IKEDBEUIRHIE. (4)RIEXTO
ToREBERAAR. (5)FABRBRERVILTERORFADZ LRI, (6)/\1 7 ARUIHEEF
OBEYRERE. (7)FE%IBIETDHOBEREERESEL. (8)T —IWNERUDTOIHDEAMEH
D+ ELENCEN RS ER. (9) KBUEICH I 2B REERRUIISSE. KU(10)
FEROTENDIFHERAXELD 10 mHZEIFsN5, [p.2-4]

BRNEEE (VRY) SN TEREREHRCHINEONZHIBTTBICE VKON DE
REERBIDNENDS. Sir Bradford Hill (Hill, 1965) (&. 2004 FEOEME(CEHTINRELE
HEEDIRESE (CDC, 2004) ©wZanfdXxE (Rothman and Greenland 1998; IPCS,
1999 %) O&SRRRBFROZFMEHFE TERTES. BENRBIEMSZ IO —EDH
A R34 2= VERRUTE . FEF B BT (. BERINEERORREGROERHCETS
EARNRBYBZ T IIzsblC, TS REIEME O ZIRET T2 E(CBIZMICEDIVTVS, ZORR.
Hill O EHIRE/J ST (Hill, 1965) TRAIRREIN., RIERNCOLSBRIETVRICEDILE
1-ZITBRICILMERALTVWSERZFIA I ENEI THD. L TFOUANME. FREFHEHIMTT
BIHO—BIELT, Hill DHA RSAHBEIRULILEDTHD. [p.2-11]

(a)Consistency of the observed association (BREZRENIZEIEO—EIE)

(b)Strength of the observed association (ERERsNIEEDREE)

(c)Specificity of the observed association (EREZRENRHEDRFERE)

(d)Temporal relationship of the observed association (BiZR&NZBIEDEFREAIRER)

(e)Biological gradient (exposure-response relationship)

(EMFENDEE (FE-RIGBEHER) )

(f)Biological plausibility (4¥1FrZE14)

(g)Coherence (B&14%)

(h)Experimental evidence (from human populations)

(RBRMIET VX (EPOEFINSD) )

()Analogy (ZE{LU4)

51.1.3 BMD BMD

5.1.1.3.1 JECFA
(1) Safety evaluation of certain contaminants in food Prepared by the Seventy-
second meeting of the Joint FAO/WHO Expert Committee on Food Additives
(JECFA) WHO Food Additives Series: 63. FAO JECFA Monographs 8. ARSENIC
(2011, EZ&H No.47)
EELQMF(E. BEEREAOEEEEDIEDRESZIREL TV FERTT. RURRBEMROIE
TOADBREENROAREVEEHENSEEIN
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FREEDAICDOVTIE. &BILERBBCHIFIBRIEEIR— MATHEBERIAITEL GEESNI. FilE
ER— MAFKOF 2, TREFAERTDFKEE(CRIL TIR— D FEL. ZNICI O TIIKEDIRDFED
BRI T 3L THD. AV LLOHEHTE T DEFINBIATIEERRD, COMFETTHIN5
SELESNIRERZETEITBILETED,

BN A DWTIE, TERIEREDIR | # 58 E & [ BRIERE DD | 1R E Z AT UIEHI I RIATTN
o0, BUEETEEDTOLREEEBEMNADBEENERESNTVSIN, FELUEE TEREEN RN
feo HEEAR(E. BOMOLREELBRRUERRIKNSOLROFEEORMENRHEE THB D,
AERIGETIVCLBIRENBN O,

DAL DVTIE, BBILEEF CEMENIAMNADERFTORIEEI/R— MATTH . EERATTEL
TEEENTE,

RENACDOVWTIE., BCEONAANY-D—ELTMOEREEZR V. BRUKPOREREEZR(EC
EICREL TRENVOBRERIENNZHREUL 3 HFOMFTHHI. UNULRHNS. BERENALEIERIC
EOMOERBELEBEAUBREIKNMSDEZRDIEELORBEBENAEERTHZ . AERIGETI
(C(EIRENRH O,

REBRECDOVTIE. ERICLDITEREZTEER T DHDT—REZMMEENMETIIN TLVIIATT
MBEENIE, [p.260-262]

(2) Safety evaluation of certain food additives and contaminants Prepared by the
Seventy-third meeting of the Joint FAO/WHO Expert Committee on Food
Additives (JECFA) WHO Food Additives Series: 64 Safety evaluations of groups
of related flavouring agents, Contaminants Cadmium (2011, EE&#} No.48)

AXEG AIF2HERZAVT, BEN - RFEHLBXELE1-2EMLTVS. BARICE.

35 OIAFTICOWT B IEREMZHESRL TV, [p.359]

5.1.1.3.2 EPA
(1) Fluoride: Dose-Response Analysis For Non-cancer Effects. Health and
Ecological Criteria Division Office of Water (2010, EE&#! No.40)

ANEE. EEULHAI (Dean 1942) ORFIELT. 1)T-7ybi+D(CKEVE, 2)TY
{EYDREOFEENL VL, 3)TORIVNEI THDIE. 4)AFTNEMEN KR TEMAREN TL
20 EMORBHHESRENEEALRRNOIECE. 5)BERIGEFZREIVIEMEE OB TERE
DIVFRAEDYRINBASMNIENN T DEZRLTVBIE. 6)IAEFRBERFEVKONDERDIZI1IZT(T
—BULTWAEEZEFTWS, — A, FBATELT. 1DABICEIBADNEDHNEENTUCE. 2)
FERZH0Y > TN EFBOBEN R SRFNRUSMEHRE G ERIFRENBNIE. 3)ART
EhE L EFEIRTEO/NBEOR DAL R UEIBN R AERZ T TS, [p.87]

5.1.1.3.3 ATSDR
(1) Toxicological Profile for Cadmium (2012, EE£&#} No.25)
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LT OEMRBEECEDIE, KERCEDHRERERL TS,
o HERTIIIRFDRIVLZARAEEDEREL CAITE,
o SMERTHEDFE (LMW) FUNIROEFE TEHIEZZRIE, [p.35]

5.1.1.3.4 FDA
(1) A Quantitative Assessment of Inorganic Arsenic in Apple Juice (DRAFT
REPORT) (2013, E&&#H 45)
AXEF. AERIGOETIICEBOMRFTNIROEL TVWIEHZ, BHERICLDIRAOFRE
R(HREFTFEHCBERTHIZEN 2 DOEELAI TEHESN. M ALIBEMNIAFLDEE R E
THHELTWS, [p.10]

5.1.1.3.5 EFSA
(1) Update of the risk assessment of nickel in food and drinking water (2020, &
&#l No.31)

RZBESNIGERXE DEIRIE. CONTAM Panel (GRESNEERFPOYTIVUCETZI—F>94
=T DORHESBFNEPIFRMETE RUHEL . SEIOFHMICERUZ. TOBROGRNDEIR(E. 155
NIAER(CEMRRRL HRMATNARIZTFHECEAET IZE X (E— A RATOE (FIZ(EL, B
FAE. &R, (FEEE, AFTRWREUVDE RIS SR EOFHR 5E 8l U CHER DT FRIES
) OEBZRERICEDIVNTITOR, [p.14]

(2) SCIENTIFIC OPINION Risk to human health related to the presence of
perfluoroalkyl substances in food (2020. EZ&#} No.30) . SCIENTIFIC
OPINION Risk to human health related to the presence of perfluorooctane
sulfonic acid and perfluorooctanoic acid in food (2018, EE&#} No.32)
EFSA (&, HBREMI SR UL NIHIFS PFAS. ZORIBRYIE RMUBMBEOROSH(CRAITILER
RXERABEZEFEL TS, AEZFEDODEMIL. PFOS KU PFOA Z538 PFAS (CBII 22 TORIE
NARZRAFEUINETZETHD. AAEF 2013 4 3 A, 2008~2013 £(C PFOS XU PFOA [CD
WTERBL TULWV%. FAERNEROEMZ. Bull et al. (2014)(CEE&HIN TS,
AREE ROWBEZHNH/N-2NTNS,
o fHIZ, 1:in vitro FER. SERBMI AU MCHBIFBR NS IFRT1IR (Y- 5370 - 435 - HEH)
(R8T 37—4

o TRIZ 2:FXERENMNCHIIZEMCEETZIT Y (RUAUKRIEKRSSEN. st RERY
HIESE. MRS BRPAVERUZEOMORIE

o THIE 3. F . EBIIRE . RMEGEELHEDN\AAN-N—%250. ENCHBIFZERRICETZT—
&4

WEDQUAZFHBEICOVTIE, LE1—. BETZRIZF MR UER X (S EFFHEREICLZ5HED
RETENz. VAZFHEDBIETREENEMFEINLIZS (BIREMBOAFTPOLEI-NS) N

64



O 00 N O 1l hh W IN -

N N NN H 2 B 2R
W N P O O 0N O Ul A W DN = O

24
25
26
27
28
29

SHEIRETENT. B5NIESERE. BhEERZERITE I BI26IC. F1 MLETTANSI N BWTERIUR.
BoNERIE. 0%, BRmHO PFAS (CB893 CONTAM D—F>490)L—Jc&bLEi—an. &
FIZROHIBFICEDICRIEDFHUAIEREN TV, BIZEH/NESHINRINT DN DIHDEIR(L, €
OIRFTTH IS U —AZEIRIAT DB DZR(CEDIEEFELTVINDERICEDINTLD, [EE
&1 30 p.33-34][EEEH 32 p.23-24]

(3) SCIENTIFIC OPINION Cadmium in food - Scientific opinion of the Panel on
Contaminants in the Food Chain (2009. EZ&#} No.38) . TECHNICAL REPORT
OF EFSA. Meta-analysis of Dose-Effect Relationship of Cadmium for Benchmark
Dose Evaluation (2009, EE&#! No.39)

ANE(E. 5,000 U LEOBEFRZIRZRL. EPOERFHRIVARE LB OB R EICEEI2/(1AY
71— (B2-MG %) tOREZIRETDMATNZ. 2 AOERBRIAFRBEICLEFICFIVILTLS,
BANICE BFNREGTFNCAREINTVSN. BIREVTURFHNRIVA (ug/g ILT7FZUHAT)
ZRAEIT DL, BliE - BEBECREIDNAAN-H—Z:&ERfEL U TREL TWSN. LRIOATTIC
BWTT=IPRAVBNTVRVD, T—INEHORFT TARLSNTUVIIES(R. ROTE CHHMRIE
BMESESNBATTNNEIREN TN EFICOWTHEERL TV, Fo. AERINICREZRFI 0T8T
DHZIHZEE(CRHTDIBIR®. AT E, BRF. (KEOFEME (RIF/HZEEEE) | MOIEA
DOEIFFIKEOERFOBTIROENDETINEL TS, [EEER 38 p.90][FEEER 39 p.12]

(4) Scientific Opinion on the risk for public health related to the presence of
mercury and methylmercury in food (2012, EE&#} No.34)

A3ZZE(E. CONTAM Panel i XFILKIBADIFEE(C LD HHIRFEIZERNDFZE DI R
1M FOOMERREDEEZIEE(TARFTL TVD, iRFTORBR . LM EERICEEUERER(T
BENCEEETHINREN TIFRVED . AFILKIBADFEEH I FEECLIHIREFESR
NDOFZEDOREMN. XF)VKIROEEBEZ2BH I2HDO@EYRIET > RACRBEFEmITITTLS,

J10-sERUEA S IIOTR— MAR THREEN TV LDEEVERE TOMIRFERN\DRE
HHESRSNICIAFR L, BRIt RCE. BOEERELEFRIDIENS. J10-#EERUTEZA> 1L
(CEFBARLDEAERICTHRDIDDEIDEVIET R IR TETLR, [p.4 (FH]
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5.1.2 BMD /

51.2.1 BMD

BMD

5.1.2.1.1 WHO

(1) Environmental Health Criteria 239 Principles for modelling dose-response for
the risk assessment of chemicals (2009. EE&#} No.8)

AXER. BFT-92AVBE0RERIGETUI(CBRUTEBINEREL T, AEHETED
AIEHES. BEOMBEINBVCE (FENRIBVMEERE FFELRVEEEENDD)  ERZEEH
\FRRAERIGHFRORAR (FEALDBRMBICDOVWTIBRNIA T THD. NMERMEOEERE
BIZNENDD)  KIEEROAENINE THIEDZIEEREAERIGET I (CEDDINR
EIIMENDDE. BEORFTAFI ARG THNEAITFUS ACIVAERIGETIJICRETS
[BIRERE TSDHIE, ZFET TV, [p.10]

(2) EHC240: Principles and Methods for the Risk Assessment of Chemicals in Food
CHAPTER 5. Dose—-Response Assessment and Derivation of Health-Based
Guidance Values Second edition (2020) (2020. EE&#} No9)

1) DRM (dose-response modeling) OFRIATvS
BAOATYIE T=INETIIIISEL TVWBMRET I BIETHD. INSOEFREIACF. UTF
EFEN3,
o TORAZERINDIN (BIXE. AERFEEREIN 1 DOHDE]EEMHEN D)
o I RRA> NCEMZEN R EHETENICERBERN DN
o RIELASERIGEFZEN®DN (FIZE, SERNEMINLREHAETOELZEN RV EEEE.
R (IFEEFRAERISEFRN RSN S EIEEENHD)
o RAIDIEFOAZE (the first non-zero dose) TORIG(E BMR (RFY—-IRIE) DEE
FEA(CHDN
EEROEBEBEOVINMNHIZEIENT VW ITHIIHE. T EEESHEOREZHIZL T
WAL, [p.5-21]

2) T—HDEIR

{EFHEICRET 2 —EOFI AR sEREERERN S, EOT—5ZFVZMRET T 2IHE . ZHERT
BRZENIZI> MR( > MB(CDRM (dose-response modeling) %Z3E5E9 2 & (3720 NOAEL
X (& BMD ENRVFHECEREINZMNCEANS T, BN NCESR 22653 RIBLAILOE
CEZEREITDETHD.

Uleho T RAIDATYTEEEENE K BRBTEDRVIY RRAY NT., MMOATTEDEE DN
BVAHETEEXENMREITZMT (TNBOMOATDODENBVEARE) ZBRINITZIETHD.
BECELOTIE. ZOVRIOIF AT I RIEEE T BI2HIC. RRBBEDF VI RRA > MIRE MR
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B8, HAAELTZD BMDL X (¢ NOAEL ZRE T BIENLELNTEN DS, T —5%BRTHZRLE

BRICAERICEFRZIFIEICREIBOVIY MR MEIEITZENTES. BERICEFRNIEEITD

P RBEFECHBH5E. EFSA F5vhTA—L4 (EFSA Shiny Proxy) (4. 1 BT THEED/ (5%

—4(C&% DRM Z3FE 9%, EITICIFEZE I 3N AERICEFEMFEI I NI NFAE

ISBEBRHNEIELRWVIY FRA > MAFTE T 2D LD R VB HRIEIRE T 2. ROXTYT (L.
BHFNEELIRICORMNIOKRETECEDE, DRM OIREEVTIY KRR MRS 3, BiEY

ZAIEEMEN BRI RRA > M @EIRUIEE . BERICD DD ERERICT -90T -7y D

BEMHZIRT T2,

BERISETUIZITIIESICE. BERUVERECHSIIBRIGENERIFASEIN, XWiIBEE
S 3~4 BEpDTENMEREN S, BMD 3&(d 2 DL E OBz A A A DR TOMICIERT
BCEHHEBETHD. HIZ L. BERICHIROERRZEDZT AN ALEME(CDOVWTEILEERHS
THAOURE 2 DOMRTRETHS. 212U, BMD SENEYITROEE ZBN 2155, NOAEL sE&%{EH
L. BERE A B SR ZEFSDETHONET. 2607 NOAEL 281 I 32EN TS,
[p.5-39]

5.1.2.1.2 EPA
(1) Benchmark Dose Technical Guidance (2012, EE&#} No.6)

AXE(G, BET-HESOMTRT —FIL2TOWVT, BFIUCHVZIAZEOEIRE. BMD #8H 9
BIeHDORIKEDT Ity BMD 283312007 —FIDFHEAEIC DOV TERBALTLS,

1) EFUSJICBVBIAZMEIR

BT -HORAEHI(CHEVT, URAVFHEE (L. £ IR, FAKOE. IREDZH M, K&
UL RRA > MOBHEMEICE DT, BMD DD DIAZEZEIRS 5. BMD 73T FDIATTEIRT
OtXR(E. BMD ZETETERLD. ETUVINEITOIRERATROSEZBREL TS, BETZET
DML BTV DIeDICIRETENZIREH S, BECLO T, BIROBEIET. STENEYIRE—
DIAT X DDA MNFESNBEN DD DT —X T, SEDIATTNEZEDI> RRA
S IEREENTVRIRTEN®DD. 2210 BMD OFtENMMELRDIHZENHD. COLIRISZEIC(E.
I EREBRDNHBFOIATTCH I 2 ER TR T DI MR MY Ty MaRIRT 2 EN B BE THr D,
T RRA> RDEIRIE, BEPEEEICEDVWTTIUNTE, BUEMEZIRELZ 1 DO
FOR T, EEOMAFROP TLLE T 2LDEE(ITIENTED, BECLHTE. EHOT -5t
A EDEBEEAIEETHD. [p.14]

2) BMD 2B H 9 3l DERAKRDT -5t b
BERIVRRA>N (critical endpoints) #iEIRUIZAR. T—51ybD BMD DATOEIRMEIC
DWTEANS, BMD £E5UJ OIedICHER L TV RIEBROT -7y NEE(LRDEB D TH S,

o BIRUEIY PRAY NI K EEHETFHN X EENF N BB RRASKRFERNIHD L.

67



O 00 N Ot h W IN B+

W W W W W W W W NN DNDNDNDNDNDNDMNMDNA+AERFARRRFARRFAFHRFRR R B =
N OO o1 A W N H O OO NO UV PN W N EHOUOUOONO UL PN WDNEH= O

o THEYNC WMERLANIOIME (extremes) ¢EAIRARIGEDOHDORAERIGEMRICEET
BEHREEO L BARRKRE. BMR OELICT—9mh'%3ETHS. AT O O
ERDT — 512y NEEZ B SRV B BEEN®H DT —AZRT,

> BRAAETOHARIGEZRIT Iy EVAET BMD Z2EDN BERISEMHEORAR
(CREI2RANIIBIREIRM T 5 EN DD CDLIBIHE . BMR OEAIRIELAIADIES
EAE0RIMRE. BMD #EMBONENS(CHEZS 5. BHOET V2T —IyNIES
B2E CORENEORESETHEICIZIID. ETUSJ DT (exercise) BAAN, BMD #
ECHAI N ERETRRI 2HEN DD,

> DTOEMBASNMAREN(CRURIGL AV ER DT -5y NI NvII 300 R SRR F
TORICOZEHFNRIEAERBOLIN THRLET ). RERISERICEE T ZBIMNIR
BN, UIehoT. BMD RRFIOAEZNDIMNTEDN. HHEWMERSBIEEMEN DS, &
DEIPRENFEEUIZE  NRER/(SA-F(THIBORVWILTINEDET I ZERULNIET
Hd GREHRT —ITRIFCRARIGN 100%KEDIHE) . U, NICLD, KFAEE
BTETINRAECRDEEEMEND D TOLIPRTTET - HMERE TORERIGHE
BRIOVWTEEALRARBHREZIRHLZV, BN RFRRL, FooMFERTRELTVS
FR2EEDOT —9ZINET5ETHD. [p.15]

3) BMD ZBH 3 3HDT —FHRE
METZNRVEMZNCEREOHDT -y M RERIGETYJ ORICHEAEDE DL,
BMD OffistFHRUEMZNEE LN LT3, EROT -5y M AEREOE—BIKT
(BIZE 2 DB EDT -y NHIBT2RAETORISEREN(CAUTHD. HEtFHICXBIT
ERL) ZRUTWREEZIBNZIHAICE CNEFIEZHRYTO-FTHD. [p.18]

5.1.2.1.3 EFSA
(1) Draft for internal testing Scientific Committee guidance on appraising and
integrating evidence from epidemiological studies for use in EFSA’s scientific
assessments (2020, EE&E#} No.10)
DRIDFFECRILT, bz RELIZEZRFTNSIEETHBEZE L T2 AOFY—-IR-XE
FUSIHRAVSNBIENZBHTHED. (GHRINERIN TE B TOEREINEEHERE LR
LT Z8E. THA > EFEOBVNCTUT 2 DFRI R A1 > AN ETHD. [p.36]

5.1.2.1.4

BMD JEDERARNEEZF DRRFZETMADBEARORR(C, TFT—IDOVWTERINEEIRE
B TVWSER, IRIREFATCHID BMD EDOBRAD R EZHIMS 27575 21REL TLWS X%
PUFICEEUL.
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(1) Application of the benchmark dose approach to epidemiological endpoints with
clinical standards (Murata, Katsuyuki et al. 2011, EE2&%} No.3)

AWM TlE, POD 2EHI2BFT - DOVWTERINTEIALL T, AFROIERE. (FEED
EHE., SRR F (HEE) ZFET VD, AXE (L ZOBEFEFRL BIHER F 2R DEFH
ROBEERBNKREVGZE., ZOFERELIDEEN DI THDEZEZTVDEL TV, KR, FEAESE
EORV 2 B854 (FIZE. BEIEERDOERE) (CX19 530 BMDL 2B H I3, KERMER
BNREERDS, —F . KERMERZHAVIRSE, FVEBFEOMAPIRT —INSTHLEERZ IR
METEN(CEHRTES, C0HEa BEHINLEEQNMM SN RUEEN(CZSEZROONED
WSR2 ENDHDEL TS, [p.74]

(2) Dilemma of Environmental Health Research (Murata, Katsuyuki et al. 2018, &
EER No.13)
A Tl BB AU L2 RELITIRIBEFATICHID BMD JEOBERAOB]EZHIRITS
FIEOHZTEL T, UTFZRRLU TV, [p.153]

O EBEKROHDIKERESIC 5 BULEOYIIIN-T%E3 (C33NIE BMDS YINIFETS
LTEHEBOVTNICEREETD) - COBE. YT —THITABNKREKRERDLEHDD
%0 FHI (FELANVMEVBETIIAFTTIREENIARERD, —HBVEFCIIATTIRELEN
IN&IRB (1 B0 TIVENIRIETE. 7OMABENMNERERSE 10 B L. ZEEEK
BBEBMR%Z 10 QU ESDISRATRMRETNLEEND) .

@ RBEARCHITHIIIN-TO7IMAIEEN LR N (MR TEmZ R e 2R (= 1tEm
) T3,

® QOIEBMNDHTHETENICERE THNIE. BMD EZ1TS,

@ QMIEENDH THETFEMNICERTRVMSE. BMD JAADEAELES. BMD ZOARNHDIC ik
DIKEREZR(HZT-ZEHZIED, ZEOSATYIRIRDHZITIEEEE T . CDLIIC
T3 AEEBDRABOEZERD. UDNURHSELGHNREADERZER IEIRGETFN S
ETCIFARRTERVS. EBRHEU TR 4 (LRI A CENEFN D,

5.1.2.2 BMD BMD

BMD

5.1.2.2.1 JECFA

(1) Safety evaluation of certain food additives and contaminants Prepared by the
Sixty-first meeting of the Joint FAO/WHO Expert Committee on Food Additives
(JECFA) WHO Food Additives Series: 52 Methyl Mercury (2004, EE &}
No.50)

ANEF. Z1-D-FORTOMRFTCHIFD 1 AONRE (237 AF) OBROFEZ/KIBEEN
86mg/kg & FARY > TINHTRICEWVEED 4 ZML ETHD. COfEL. BMDL [CKERFERE K&
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FU. COEZESDIIHELEDRIOIIZEDESSD BMDL NRbEZH THOCMNAEETHI
. 21— -5 FOAFTHER 2T DOII TKMSBRINL TS, [p.135. 136]

5.1.2.2.2 EPA
(1) Fluoride: Dose-Response Analysis For Non-cancer Effects. Health and
Ecological Criteria Division Office of Water (2010. EE&#! No.40)
AXEG AERISHTCAVDIEFHR TERINSRELLT ARTH1> (ERENdEH
(NB) ZSUHEN. BUIRMEREE, BUIRTEZFJIEBE. BREKROEEROIVEDRE.
WD -FRETFENTGE) | ARARE (EERNICTDBRENEIV, ZEELRILTHD
BREMBEHNVD)  IVRRIDMOER (DvREOER. EEOIYRIEGBAME, XO7U>J(C
—BEMM0Hd/[LRIFTANBNTVSIEEZRAVN) | BRRBUKZNTUIYRIIKEE(CE I 215
(REFEZZ(FPIVRFHACHig tt S (SRS (CEBE . X(EZOHAB PRI (TREICRETS
1ERZINELLD)  AZE (AERICDNCEUCEELRO TVSD) | HEtFENBRELERE
X (WEtEETOEMEE, p E-ESEXEIEENTVSD) ZFT W5, [p.87. 137]

5.1.2.2.3 ATSDR
(1) Toxicological Profile for Cadmium (2012, EE&#} No.25)
T OFEHMRBREECEDE. KEEFCEHDRERZERL TS,
o AERICEAFENFHRICEREINTHSD, MU THERISEEZBIATES.
o BN AZERICETIVSX-IDHETEMBICHET FRREN 2 IR T 2DCEZHBRETH D,
(IRD5, FIRULFEALDRBRIIEE ANSET ADIEEREZXIRELTLD)
s AERICBHRICREZRIFIIREMDHDEERHZE (FIX(E, Filn. 451) 27H1>(1C
SO TRIEX(FHKIL. AERISHHCEH TS, [p.35]

(2) Toxicological Profile for Benzene (2007. EE&#} No.27)

AXEE AEUOEFEELVONDIMREFCOVWTAHERIGEFENRDSN., TZOHFTRY
PoNEE T3 B il DR T HROFZEDIEENKRENM LY (TRDE, RS (FEERFD B
FRENIXTERBELDH) 36%IEN ) | B MRAEODIR T %, AOFY—IR=XETUI%TIVIT1H
WITTINUTGERUE, [p.26]

5.1.2.2.4 EFSA
(1) Update of the risk assessment of nickel in food and drinking water (2020, E&
&1l No.31)

CONTAM J{RJU(E, 2015 FOERET. 3 DOMFRZAERILASE L TOWBLIFELZ, A
XE(E NS5 3 DOMAFTEDIS 2 DO, FADIONMRVWTFTRARICOFEERDZ I, TR
BF 1 BHCHUTIEEEREN 2 BEUNRBVLZENS INADOIAFEZE BMD OBEICAVSICERFN %D
Iz, EERICEZHURVEATEE BMD OEMICAVWSIEZRTELIZ, CONTAM J{R)UE. BT -4
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DN\ 50> RUZDELEERLT 10%DENMUZAIELT BMR Zi&RUR. E7 V2B VEIEE.
AR ERICDFEEZR(CXT TS BMDL1o-BMDU1o DREFREI. 2.66><10'5-1.63mgNi/A_@37)
2fzo CONTAM XXJL(E. BMDLig "5 BMDU;o FTORIFRMNAEL BMDL1g DIENFFEICEN

(<0.00001mgNi/A) C&%. 4 DOETIVICDOWTIEREU. $TLL BMD H449>X (EFSA
Scientific Committee, 2017) (& EF I OMEE/AAR/INSA=H%FIFIT DL ZHELZL TLRL,
Uleho T AZERIGEIFROAZAN BMR AOT—5BAICLHTHRICHIFIENTURWMES (B2
BRI ROCE, AZERIRMENCE. BERBEHNIRANTVSIL) | #&RELT BMD SREXHE
HRERZ AT REMN BB,

CDFHCEDE, CONTAM KRIUE. 1 DOIAFTDH T BMD ZEH TR ELEE) TRV R
313 BR2MIROT -7y MHHFEDEZRIREMZIRET U, 2 DORFRNIERRISOFREZRE
H|ELTHD. MIAFTRIIN-TMESUEREREE (Fiip. M5, E<EOELE. mbitigott
BICEDIK) Tholecens, CONTAM /IRILIE. BMD OB, 2 DDIRATFTOT -T2y bzl
HFENEBEEREUR. [p.49-50]

(2) Scientific Opinion on the risks to public health related to the presence of nickel
in food and drinking water (2015, EE&#! No.33)

CONTAM JXRIUIE. Ni ([CREZMDHDBE(CHBVT, EE AR E R Z5| S I B EEEDD
% Ni FE0BMEZHEE I BIeshCE SNz, Ni (FKEFAACEHIITZIAITFHIZ R (Ni ADFROIRL
T IIAERICEMRZAITIDHC 17 OAFRZEE) Z. Ni OREFLEC ITIRRZE
(CED<IEEHE (Health-based guidance value) ZEHI3IETORELTRIFANBIEDR
#ezisHEUL. COXIT7 TG, IASHRAERIGEFRZRIAFTZIRIN . HERICEFRZET
ETERVATE (1 DOEFKELNILOHFNRAVSNTVSIHE) 2EH TV, BIEORERIGEGF
ZRUIARFZBRINUIZER (L, POCEVVHETHEERNROSNIE(CLD, CONTAM J{X
WE AERIGOICEINYII 50> RRISZ ST ZSHIENRR THRIENS, TNICEERH
IRRRZEDDENBE THDIEE R, EHIC, IFB(CHREOZT VA, RAZIENPIZE DR,
RZEORVEECHS I AR EROXAI T TS A IR BRI THD ., RIFREMR(CIOTEM AN
MofzeLTW%. [p.89-90]

CONTAM /\)UE. EEROAITHIAE. RERICE D> B E T 2DIEL TLRLEH
#rUTzo CHUCED. CONTAM J{XRILIE, EERAFTT7FISIATRUVSNIIAFTDI5, 3 DOMFRZAE
RIGEFHIEICEL TVWSERTEL. INBOiAFTZAWNT BMD ZBHUTWS. [p.101]

(3) TECHNICAL REPORT OF EFSA Meta-analysis of Dose-Effect Relationship of
Cadmium for Benchmark Dose Evaluation (2009, EE&#} No.39)
A E (L. BMDEDOBEADRD. FRADHRIVALB2-MG DT —AN-2 %S ZH 4%
FRIBRHIC. LLTFDLSC, LKW DESRDF IV IE I ZITOTND, [p.14]
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10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37

o [RAARIVLAKRY/X(E B2-MG OEFNREUTHS 2 FIZHEFIvIL TR U, CNIZLD,
RRDimX CTT —AMEREINIZRIREN B 2B A2 IR AT REL BoTc. ZDLIRMIGE . RHEA
OEREIREI B, FIZE SDZVBERXITAEY T -TERIRUE.

o EEE-ENME(impossible values)zZ9 I FIviLlc, BEMBEL TR, BEIMIOETO
BED 10 B850 10 50 1 THAZE., ZEMRENMBOD 10 FREVXI(E 10 5D 1 TH
B2l AN 10 ZRBRBIENEEFND.

MBI, 1 REOKAFIIME. FrEEHE[&/IME. RAME]IOFE, RERE - F15

1B - gEFE DAE A B (incompatible values)H'E£EN 2. cNSOBFIVIE. T —FUREDRO KU
(BRERERDDCIRESNAREERZE . RUTRAITEIIORDOOEMFEIEIDLSR) BIENRER
fBoEEZBIRR(CUIZ,

5.1.3 BMD

ARABTINELERDSS, EFET—4(C BMD EEBERAUCERZFRIC, IR hean
PHEENSVERRZ (PUMNL) ZEIBUL. 2OFER. BMD E2ERURIY RRA> hUTIE.
R DMERRUBRADEESE RN,

AFIVIKIRDIGZE(E, MR FEIECLIMBEEERICRI T2 E 2 T FIRM1 2 MU TUVRIHENZ, iR
FECRIIBZTAN CEENEE. RIGHEF. ZEfER#. S586eH. BHIRRIRE) 0XTJ7v0. BE
BXERSFREAINTY RIRA > RO TS,

HRIVLADBE L. BHEEFEEZZI > MR > MU TUVBIEENZL. IR DIEI>INIE, FRPR2
007U, BRFB-D-N 7EFIINIYZZF - (NAG) | BREPTVIVIZVENTY RS> e
T3, TDMDI> RRA Y ML TIE, ME. BHULSEFN DD,

HMOBEE. MRFRIELDMERE. BN, BHEEEREZSZEIY MAYMNUTVWRIHENEL,
BRRECRAIZTAMCME. BHEERES(CRITR/ M AY—I—FH T RR1> R TS,

EXRDIGBEE. BEBENA. FREED A BHEEEREE. fih'A. RIBREN LY FRA> B TWRIE
HZ 0\,

IUAVOBER. BRTEFENRIY R MZL, IQ TAMBEFORHATANENTY R
A RRBDTWVS,

N=INADTIFIUEENDOBE R, BRESHEI RSO MNUTVWRIENSL STFUTOMH
B >IN ITRHFUAMEEN T R > heiroTWV%, PFOA (CDWTIE. IEFOFHEIL
ZFO-I OB, MEROF7SZ>FZ/ NS0 AT15—€ (ALT) EBEOEIN. HAEFREOET
ENTORRA Y MR TWS, PFOS (CDWTIE, MEROFBILZATO—-)LOEINY, HAREDK
T DOFABERFOMARICOE T NI RRA> Mg TS,

“YTIDIGE. REREZIY RIRA > MU TVIHENZL BT ERIEZEN T RRA
MR TS,

IBIEREIE TE. AVREVAHBEE, MEFD T3, T4, TSHIEEZIY RRA> LTS,

IVEHDTE. BEDIYTRAEZ LY RRA > ML TLVS,
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5.2 BMR
5.2.1 BMR

¥ T —45IC BMD EZEA T R0 EX S EZEIELLEM T BMR OFREDEZXT3(COVT
MUTOLHENEENTVS (BHETS SECHENDOIED) ©

5.2.1.1 WHO
(1) Environmental Health Criteria 239 Principles for modelling dose-response for
the risk assessment of chemicals (2009. E£&#! No.8)

BMR DFER(C(EFAMTHIAIEE BERMIAIEOm S h'43 . #BAiHIEIEE BMR NEDQLSCFRIRE
NBZMCBIMRL. —MBOI> RRA > MEFHBED IS K1 > hE, I RRA > hOFERR(C LD TERD.
e, HEENETUSI(CALSBNTVSISBIEMRIAITIE. BMD (& BMR RMZECLOTIE
HZEDECIOTRET D BERFENEET2D(E. BMR NAERIGHIR ETEDIEEFI(X
(HERLDDIRNENENDTETH D, [p.73]

o “BOIZRRA : BMR (JEE/ W59 RICOWTHIES 3 /57A TRREN S,

o EHMBEOIYRRAU b 1 FHRISLANINOZELEZE>TEENIC, X(3HIERFAEZBRS

(XIFFEB) HEREMIDEISZRHO THEHENICRI LN TES, [p.74-75]

(2) EHC240: Principles and Methods for the Risk Assessment of Chemicals in Food
CHAPTER 5. Dose—Response Assessment and Derivation of Health-Based
Guidance Values Second edition (2020) (2020. EE&#} No.9)

1) Z{E57-%4

— BT -A0iZE . BMR [FEBRRICOSAEFERNTHD ., COSED T RIGAMETHINEN

0D, HIZIE. RHDIESTIIRIGH 0%IBNL 2 BIHDIRST 7%1ENNI3%S. BMR (& 2 [O]

HOISIOGEWEFEEN S, EIREN BMR (&, BMD tMELANLOEEECRAT 23 RELEHET

5&%251’1‘&\50 BMD hilBRENM)T—45 (RBEBRORERE) (CEIUGE. iBREMW)Z VA

FOBBPRY S TINHAXCEDE. 10%D@FIVRINT T4 MEEL TERINTOWRIENZ L,
212U, 207 IAI MBENSiRAR I 2IBANSDDIEZE(C(E. 20D BMR EMNMEMENEE)RRIF

FIARIVEZ RUT £ T H(ERINBIZENDD. £ 2 BIAFENS. NOAEL TO@ERIVAID LRIE

OFRAEFE 10%(SAVEHETESINTHED, 10%DEFIURY (BMDLyo) (=BT —ADE)RTI

AL METHDETREMEN' D

2) BEHHET -4

BHHET —IDIEEE £EMFNICEROHS BMR I RRA> bOBRRICHKIFL TEILT D,
HEH(C(F. BMR Mt MORRICFEZ R FUInHHMEZRIRIDLSICFHET D, ID5. BMR %
BXIRIGEEMORRICEETHIERBEIND KEERSHTIOISL (NTP) ([CL2HGRIR
AFRNSEENT —9ZFVZEB DT BMDLos H'EUT -5ty M55 NT NOAEL (S
Bz RU. EELEDEZ DF -5y TIE BMDLos & NOAEL OZEE(S 1 HIAATH .
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EHMET —50 BMR 25 E I 31%a . U T OFIETHEENR Y TO—-FIROIHENDD.

o 551 BSRE  BRFETI DI RS MM FRICEEET D BMR WBRCHDNEINERERR.

o 55 2 ExfE : AEM)FHICRSET D BMR HMFELRVESIBEZEIEOERTREI SILH0E
FIZROHIEZ T I TENTETINEIN 2SR

o 25 3 BB : BMD WS O770—-FOFIA [p.5-23]

EYFNCEEET2EEN3 BMR MEELRWEES . BEMEOERLEEE . S=0Z %,
2E(CEAETS MOA (Mode of Action) ZZREUL. BFIZR (VRAVFHEE. MstEE. 84F
& BKRECLZHHEED) (CEDREZTL. BEMECHU TEENRERETREITDENT
EDMERETT2MNENDD. BMR (FEMFREEZZERL. XENSFIRABIRERMER DS E%ZE
FAU. EEIDIENTED, EDEENS BMR OEYIRESE (. BBFRIMR (critical effect) .
HEIHMRE. EERE. R M\ 1TUyRiE (point or hybrid approaches) ) hSRESIN
2. NV RT—ANSOELERTHDIHBE. COFH LR CAEEIIREDERZHEALT
BMR ZE&EHI 3. L FNORBREADBHZEDOKRET2ZNY MRV MNTRIHE. COF5ERRE BMR O
point X(3/\1JUyRi% (point or hybrid approaches) %ZfHEULT BMD 2E#&9 3. [p.5-
23]

ENYDERBRICH T DT ERBF DR TE L LLERL T E MOERRIATTDES DENKREZVCL(E. EIIFRKBRT
$SEFE(CEASNS BMR i I UEEARIEETRUV\CEEELR T %, L MOIAZE TEASINS BMR (3.
BRARNESANSIEREXEREEEZISNDIOD. HAIVEARBFEDEHANSHFE TETIEDOXIIEF
BTERVEDICEDINETH D, [p.5-38]

5.2.1.2 EPA
(1) Benchmark Dose Technical Guidance (2012, EE&#} No.6)
1) —fB7—%

IV RRA> NEDLE B Z BE T 2I5E(E BIAICBETIAREBD DN APvEA RUIERNAIC
B33 —EBD/\A A7vEAICHEFARERREDRFZEOT. 10%DERIVAI%H#EEZ TSN, POD D
REEZBNETRIHECDMEIIT IAIRTERV, EET—-FICDVTIE. 10%DEINYRIDRIE
P _EHFNODIMNEZ IS EIBEOLAILZANDCENEELL 1%DEIMUVATIN BMR £LT
AuLsns.

2) BEHHET -4

IR NEBIFBTNANILOZEAED, —fEHCEMFENCERRFELRRINDHEE.
ZOZ{LE%Z BMR ELTHRETD7IO-FHLHELL, BRIOT—IHFIHEIRETHD, SIEMICH
ELRBENBRICINIERETERIHE(E Y MIUBICEDE/\( Ty BEOBEAX (B
{£Z170\ BMR ZZfBT —HLRERIGGRTE T DENTIRETHD. [BIRDIBEZHEDRVAIENLDE
FLL BEELENZRIGLNIIARBBDIZE(E BMR ELTHERED 1SD (LDEEOFEDHZS
(3 0.5SD AF) ([CHEUVWEIHENSOZELANILZRVWINRETH D, [p.19-24]
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5.2.1.3 EFSA
(1) Update: use of the benchmark dose approach in risk assessment (2017. E&
&#l No.5)
(BMD JE(EEMIEHER CEsNIcT — AL RRKICEF T —YDRERISEHE(CEFI FARTREE LIz £ T,
ZFT—HND BMD SED@EAICREU TRAXEZLEBIOH A5 AN EEL TN, )

ENERBRTIEONIE BT —4 | k4 BHAZET NOAEL (CHIF2BEIVZID_EROFRIEN
10%ImBEHETENTVBIEZEDT. BMR 07 JAIMBELT 10%%Z12EUL TS,

EERER TIEANIGERET -4 : (BMR (JMkABFETER CERELIZLT)  ZEOEN
HERDT—H% AT NOAEL LDLEERUIIER 260 T FHERICE(CHITD 5%DE{b%T IAI N
BEUTRERT D, Fo, TIAVMER. SMFHREHRETZHNREBRCEDIVTEEFE THD.
EHUET — 3B BBEATOEHBDTH D,

o BEMFNREBLRICEDIWN | MBEPOMEEREREEZIY FMRIVMNULIGES. EEF
#J(C Rerference Point (POD ¢[A%) OEHICE. 20% DL TEHDTINEVWE{LEET
a5,

o METFMREBRICEDIWI : A—RAZEFANTORIGEDEFSDOESMEMHICKEV. IIZXT/X
(&, EIHCRARISENKEVIS RRA>RTIE, 5%%i#8X% BMR #&IRIDIBEH.
[p.18-19]

5.2.1.4

BF R CIESNIGERET —4(C)\( Ty REZERIHBED BMR & EFSA N/ T
IRZRUIZ BMR ZEEBRUESZ R, IRIBREF A TEA5NIcT—4IC BMD A%ZEAT2IHE50 BMR
([COWTHERATESCFRICOWT UFICEIB Uz, &z, FERICERCHITZ. ARG (M) LB A
DIEERE (s) OBMRZFRITIMNROAZTEE BMR (CDWTRATESTERICDOWTE LT CEEIBL
2o

(1) Application of the benchmark dose approach to epidemiological endpoints with
clinical standards (Murata, Katsuyuki et al. 2011, EE2&%} No.3)

B F IR CTESNILESHET —4(0) \A Ty REZBE AU BOMFRERCBVT. AZRIGE
TSI CEDIZENBIF I EREORIGEDDTIC, BEZEK Po=5%2FH\3ETERIND/ ATV
yREEDOHY MATEN, ERARIIELECFE T DMEZEDELZEO T, Hxhy MBI, BRPRRY
HEEGEVEKREZRS. /Ty REG, ZORKRNEEEZEBZ2 (EI&0) BINZE% BMR TR
F, TNUISHULT. EFSA N 2009 FEDHAFVATIREURL (EFUSJICEDIESNIEAERIGEIR
(BT 50> RRIAENSDIERIEZ L) BMR OFRES AL, B2 ADORISEN BMR
DB I BRI EEMZETIVCHTEH THEETL TV BDOTHD, ZOEMFNEE[TINERTHS.
[p.72]
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(2) Dilemma of Environmental Health Research (Murata, Katsuyuki et al. 2018, &
EEH No.13)
HE A L2 REEL THEI ZIRIBEFATCHITS. BMD 7ED BMR OfE (305, 1%.
5%. 10%DOW\WINZALDN) ([OVTE. EATZ7IMAEBEDT-5EE (RUEMZENE
£) ZREIIVNENDD. MREHBHZUNS 1%EFESEVDIE X (CRIFRIBRUIZR. [p.153]

(3) A general theory of effect size, and its consequences for defining the
benchmark response (BMR) for continuous endpoints (Slob, Wout 2017, EE&
# No.22)

AERIGERICHEITD. /RARIG (M) LBFNDRERZ (s) OBFRZFRAITIZNROAREE
(CB89% ES 125% (effect size theory) %FHBALTUL\3. SIRDAREZTEZEDISICLLEUAEIRT S
OMNME. VATFHMICHITD BMR OEHRVNCEIZERI D, ES Him Tl 2 DNEFRS BMR 1512 T
H% BMRsp ([BRZEN I ZZE(CAND) & CES (critical effect size) ([BRZEE =R
9%) ZAFEES. BMRsp 1 ES Ham(IC L THFFINDD(E. AZERIEDTHINT ERZ 118 (L=
SNBIZEDHTHD. (EMFENT—FIIEHICHEERMCEIEERD M THIENHIFTE
B) R ) TOREM(CLDFIR(E. BFERDEINI —(CRBEMNHDIETHD. LIEhDT, s (&
MERBFC I TR RAERICT -2y M SHETETES,

ES I25%(3. BMRsp D& (CHDIRmAVRMINEL) TH AL ZBASINCL TLBH, ZNId. RIST
— NN ERZ AN, SD OfE (EB L. 985 s) NMRAANICZOI> R > hOEEEME%Z
RIGZEICRSND. BMR ([T RIFEUVAER M & s (CRITRIEIRZERTDIECIOTH
TEDI>RRA > hDIFRIRS J(CFAZEENTZ CES DIEZERIZETHD, CIT s (F—EDERDHHA
FICHITDHBMETHD.

5.2.2 BMR

5.2.1 TEIBUfEBD, EEER No.9 (WHO 2020) Tl(d. BT —HZWREVIFRD BMR

FRECOVT, BMD WitheET—45 (IBBORERSTE) (CBEIUEE. MEREZHEVAR

ﬁﬁ!ﬂ’]ﬂb‘/?’)lﬁj{ Zlggjﬁ 10%DBEFIUZRINT IAI MBEUTERAZINTVWRIENZLEL
TW3, MFFR TR, FEFET B IIGEDORENRE RT3 (FER (CEEEBEENTORL,

=11 (:EE%T*SIODDBE%T—’JL BMD i£%#EFU BMD E2BHULERICBWVT, —fE7—
Al BMD &z BEAUBRICERESNTZ BMR OIEHRZ UL,

BMR EDEERIUDOVT, EEEFR! No.31 (EFSA 2020) (&. EFSA 0A(5>2Z (EFSA
2017 EEEHM No.5) ((ED&, EEEHN No.33 (EFSA 2012) RUEEERN No.36

(EFSA 2010) (F. EFSA M#i449>A (Use of the benchmark dose approach in risk
assessment 2009 % EEE No.5 (EFSA 2017) ORION->3>) (CEDE, LWINH BMR
B%Z 10%(FREL TV, EEER No.37 (EFSA 2009) (& NRC DOiHiiE (Arsenic in
Drinking Water, 2001) (CEDZ%. BMR 8% 1%(GFEELTVS. EEER No.56 (Nogawa,
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Kazuhiro et al. 2007) (& I RRA>NEIRDA LA IMTRDFAEZRMMELVesd. BMR fB% 1~
2%(FRTEL TV,

BMR % 10%I(EREL TLDEHIE. BMR BE%Z 5% FICGGREL TV EMZLLE T 5L, BMR
fB% 10%(ERELTVWREHITIE. EEERINo.4 (Bailer, Aletal. 1997) ¢EEEFIN0.36

(EFSA 2010) ZBRE. FAFTWREEND 200 AL T THolc. EEEH No.4 (Bailer, A J et
al. 1997) (. IVRRA> & FEV; &L FRFTXISREEL 8,146 A EEER No.36 (EFSA
2010) TIEIVRRA> MEEBIREL. FHFTIIREE 14,778 ATHol. BEIERECHF
% BMR fE(3. EEEH No.37 (EFSA 2009) T3 1%. EE&E#H No.47 (JECFA 2012) T
(& 0.5%. 5%¢EEESNTULD,
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xR 11 —(BET-A2RRELITIZED BMR DF%FE

BE2R) sowmms nos 510 J— Ioktsh | PPN | pupm | BMRAE |

4 No. E s TEARHL

4 Bailer, A J et al.|1997 |Estimating benchmark coal mine |forced expiratory 8,146 WB\FEIYRT. [0.1%. |-
concentrations and other dust volume in one second BHYRY 1%.
noncancer endpoints in (FEVy) 2%.
epidemiology studies 10%

25 ATSDR 2012 |TOXICOLOGICAL PROFILE FOR [cadmium |Low molecular weight (15,743 B\RIVRT  [10% —

CADMIUM proteinuriatt-Effect
biomarker: human
complex forming
glycoprotein:pHC, p2-
microglobulin: f2M

26 ATSDR 2012 |TOXICOLOGICAL PROFILE FOR|manganese |score in the eye-hand (193 W@RIVZY 5%, -
MANGANESE coordination test 10%

31 EFSA 2020 |Update of the risk assessment |nickel systemic contact 86 WB\RIUVRT  [10% EFSA QA4 >R
of nickel in food and drinking dermatitis (SCD, (EFSA 2017. &
water eczematous flame-up & No.5) [CEDK

reactions in the skin)
/clinically cutaneous
reactions
32 EFSA 2018 |SCIENTIFIC OPINION Risk to |PFOA increased prevalence of |47,092 SEERL 3% -

human health related to the
presence of perfluorooctane
sulfonic acid and perfl
uorooctanoic acid in food

abnormal serum levels
of ALT
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33 EFSA 2015 |Scientific Opinion on the risks |nickel Systemic contact 94 WBEUZT  |10% EFSA D152
to public health related to the dermatitis elicited in Ni- (Use of the
presence of nickel in food and sensitive humans after benchmark dose
drinking water oral exposure seen as approach in risk
flare-up reactions, assessment
worsening of allergic 2009) (&K
reactions (e.g. hand
eczema, body
erythema)
36 EFSA 2010 |[Scientific Opinion on Lead in  |lead CKD (defined as a GFR |14,778 WBEIUZT |10% EFSA D152
Food below 60mL/1.73 m? (Use of the
body surface/min) benchmark dose
approach in risk
assessment
2009) (CEDX
37 EFSA 2009 |Scientific Opinion on Arsenic in |arsenic bladder cancer 8,102 BREIVRT 1% NRC OFfiiE
Food (Arsenic in
Drinking Water.
2001) (&K
37 EFSA 2009 |Scientific Opinion on Arsenic in |arsenic arsenic-induced skin 12,334 SCERL 1% CONTAMI JCRIV(E.
Food lesions 5% (3 10% D@
DADEWETE T DLD
AJEETHAN. 1%D
BRIV (FEREREN

T —HDEEEANTH
BLigEmL. 1%0i1E
RIRVZRERIGE
FIVCAWSILELSE
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#1 No. 5 S TEARHL
37 EFSA 2009 |Scientific Opinion on Arsenic in |arsenic lung cancer 570 SCEARL 1% NRC O iiE
Food (Arsenic in
Drinking Water.
2001) (B
40 EPA 2010 |Fluoride: Dose-Response fluoride severe dental fluorosis |5,854 B\FEIVRT  10.5%. |-
Analysis For Non-cancer (severe enamel 1%. 5%
Effects. Health and Ecological fluorosis)
Criteria Division Office of
Water
47 JECFA 2011 |Safety evaluation of certain arsenic urinary cancer 6,888 EBHURY  |0.50% |-

contaminants in food Prepared
by the Seventy-second
meeting of the Joint FAO/WHO
Expert Committee on Food
Additives (JECFA) ARSENIC
(addendum) (pages 153 -
316) WHO Food Additives
Series: 63. FAO JECFA
Monographs 8.
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#1 No.

FITHR/EE

FITH

HALNL

U

IVRRA>b

AFRMRE

#

BMR &4

BMR {E

BMR fED
SRR

47

JECFA

2011

Safety evaluation of certain
contaminants in food Prepared
by the Seventy-second
meeting of the Joint FAO/WHO
Expert Committee on Food
Additives (JECFA) ARSENIC
(addendum) (pages 153 -
316) WHO Food Additives
Series: 63. FAO JECFA
Monographs 8.

arsenic

lung cancer

6,888

IBIYRY

0.50%

47

JECFA

2011

Safety evaluation of certain
contaminants in food Prepared
by the Seventy-second
meeting of the Joint FAO/WHO
Expert Committee on Food
Additives (JECFA) ARSENIC
(addendum) (pages 153 -
316) WHO Food Additives
Series: 63. FAO JECFA
Monographs 8.

arsenic

skin lesions

14,080

IBIYRY

0.5%.
5%

55

Chen, Chu-Chih
et al.

2019

A benchmark dose study of
prenatal exposure to di(2-
ethylhexyl) phthalate and
behavioral problems in
children

di (2-
ethylhexyl)
phthalate
(DEHP)

child behavior checklist
(CBCL) and IQ scores

122

SCERL

5%.
10%
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56 Nogawa, 2017 |Threshold limit values of the |cadmium |incidence of itai-itai 405 BIURYT (1%, 2% |11 71 TRDFAE
Kazuhiro et al. cadmium concentration in rice disease and/or KMELVeH. BMR
in the development of itai-itai suspected disease Z 1%. 2%IE%TE
disease using benchmark dose
analysis
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5.2.3 BMR

5.2.1 TEEUEED, EEER No.9 (WHO 2020) T, EHHET —FZXHREVIERD
BMR DFRTE(ICOWVT, EMFEHICELRDHD BMR (FI> RRA> MOTERRAKIFL T TBELT
W%, EHAER(C(E BMR Nt bORRICFEZEZREUIBHDIEEZRIRT BLIICRET D, TRD5,
BMR Z#BA3RIL(EE FORRICEZE THHLRBINDEL TS,

5231
x 12 [(EEBROIBEFT—4IC BMD i#2EAU BMD E2EHURERICHVT. EftE
(fBAN) 7—4(C BMD EZBEAULMRICGGETESNT BMR OIE#HRzEIZUL,

BMR {EDFEERHLUOVT, EEEHR No.27 (ATSDR 2012) T(d. 0.255D OfEN. #ist
FHCBERBIT B0 MERERINRREEEOF I EELANILELDBEVH BMR
fE%Z 0.25SD (GFRELTWVD. EEER No.29 (NRC 2000) Tl AFREEZLDVIRET D6
([C BMR % 5% E&ELTLVS. EEER No.30 (EFSA 2020) Tld. RISOZEEIHKEZCE
%#ZEEL. BMR EZT JA)L MDD 5% T3 10%I(EEELTVWS, EEER No.36 (EFSA 2010)
Tl MEZI> RSO MUEEE RMRERCHIIZIBZROETT 1%0 EFNMER O
ERBENIZSH. BMR 8% 1%(GEELTVS. Few TIWAT =D 1Q AA7% I RikA> b U5
Al 1I1Q RAY ML THD, 11Q M1 hOIER T HH SR BEIVIRRBECOEE M (CRHEEZS X
BZENB. BMR 5% 1%ICGERTEL TV, EEER No.43 (EPA 2001) RUEEER No.49

(JECFA 2007) Tl&. NRC O:FfiE (EZE&E#H No.29 NRC 2000) (CEDE. BMR fE%
5%IFREL TS, EEER No.58 (Budtz-Jgrgensen, Esben et al. 2018) T(& EFSA ®
HMiE (BEERN No.32 EFSA 2018) #Z&%E¢U BMR {B% 5%(GGRTEL T,
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x 12 EHHET -4 (BEAN) ZHRRELIIZED BMR OF%E
P! = 7o 1y RS
iﬁf %;fa SiTeE 541 -k | kR |7 ;fé BMRFSE | BMRIE ?;%fﬁ ! ;;{ﬁi;ﬁ
27 ATSDR (2007 |TOXICOLOGICAL benzene Benzene- 250 SEEBL 0.25SD 0.25SD OfEN'. #ratE |BU
PROFILE FOR induced HICERRF B fHfa
BENZENE decreased B cell BOBIIERRENR
count RF<ERBFOFIIEL
NILEDERWVD
28 CDC/NI |2016 |Criteria for a Diacetyl FEV1 and 719 SCERL 0.10% - N
OSH Recommended and 2,3- FEV1/FVC
Standard: Occupational|Pentanedio
Exposure to Diacetyl |ne
and 2,3-Pentanedione
29 NRC 2000 |Toxicological effects of |methylmerc|Neurodevelopme|1,022  iBHIUVRY 5% DNREFERLIDFREIT DI (D
methylmercury ury ntal effects ®Ic BMR % 5%¢UTE
30 EFSA 2020 |Risk to human health |perfluoroalk |reduction in 101 oL 10% RIGOZEENIKREVNCEE |RU
related to the presence |yl antibody titres ZEL. BMR 25 AL
of perfluoroalkyl substances | (against D 5%T(ER< 10%ICE
substances in food diphtheria ,tetan 3]
us , influence
type b (Hib))
34 EFSA 2012 |Scientific Opinion on methylmerc |neurological 2,524  |\BHIURS 5%. 10% |— U
the risk for public ury functions

health related to the
presence of mercury
and methylmercury in
food
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;Eﬁf igfa T 541 -k | okkeor |7 ;gzg@ BMRFSE | BMRIE ?;%fﬁ ! ;;%;f
35 EFSA 2010 |SCIENTIFIC / lead Full Scale 1Q 1,333 SoEVRL 11Q point |- U
TECHNICAL REPORT score
submitted to EFSA
An international pooled
analysis for obtaining a
benchmark dose for
environmental lead
exposure in children
36 EFSA 2010 |Scientific Opinion on |lead blood pressure, |519 EFIVRY 1% FREVEEFICHITZ  |RU
Lead in Food SBP SBP OFEF19 1%0D LR
(cardiovascular MER Lo EERBEN
effects) ferzsh (SBP OEFS
1%0_ER (&, SIELE
TEEEZITER O
A% 3.1%1BH0EE, K
FRFA X (FIERIEZE(C LD
FRFETRZENTN
2.6%. 2.4%EMEE3
EHETE)
36 EFSA 2010 |Scientific Opinion on |lead Full Scale 1IQ 1,333  |@FIUVRY 1% BMR=1 %3 1I1Q R1> |RUL
Lead in Food score NTIISELTHD. 11Q RA
(neurotoxicity in AN e s e=s £ 5=1: o)
young children) JREEC 2 DA FEMEICRIE
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;Eﬁf igfa T 541 U ey VTS L ;f BMRTES | BMRIE ?;;fﬁ ! ;;%;’E
42 EPA 2001 |Integrated Risk methylmerc|Developmental 1,916  |E&E&BUL 5% - &ao
Information System ury neuropsychologi
(IRIS) Chemical cal impairment
Assessment Summary
Methylmercury
(MeHg); CASRN
22967-92-6
43 EPA 2001 |Water Quality Criterion |methylmerc|nervous system |1,099  |E2&iRUL 5% NRC OF¥iiE &nh
for the Protection of  |ury (NRC2000. EE&}
Human Health: No.29) (CEDK
Methylmercury Chapter
4: Risk Assessment for
Methylmercury
44 Budtz- [1999 |Benchmark modeling |methylmerc |Deficits in 1,022  [BHIURY 2%. 5%. |BMD & BMR OB&%E |HD
Jorgens of the Faroese ury several domains 10% NRBIzHIC, 10%DABIC.,
en, E et methylmercury data: of brain function 2%. 5%I(CDWL\TH BMR
al. Final report to U.S. W)
EPA
46 JECFA [2011 |WHO Food Additives |perchlorate |50% inhibition of |37 AVERECAHD |50% BRI ANSESN  |1RU
Series: 63. FAO JECFA iodide uptake 50%[EE% IBIESREEADIEEA R U
Monographs 8. BMR EUTEETE REJFEROL MOERER

Perchlorate

F=ANS, AVEREVAHD
50%PBREN TSH X (&
RRIRRILES DLAILD
Z L FEELRVCEN
RSN
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49 JECFA (2007 |WHO Food Additives |methylmerc |neurodevelopme [878 SCERL 5% NRC OFFifiE (NRC  |&D
Series: 58 Food ury nt (brainstem 2000, EE&N
contaminants, auditory evoked No.29) (CEDX
Methylmercury potentials)
50 JECFA |2004 |WHO Food Additives |methylmerc |fetal 1,628 |EEELL 2%. 5%. - Hh
Series: 52 ury neurotoxicity 10%
Methyl Mercury
53 Kubo, (2017 |Estimation of cadmium  |[renal 3,178  |iBhURY 5% MERDIAFLD BMR fE%Z |HD
Keiko et Benchmark Dose of dysfunction FIA
al. Lifetime Cadmium (Glucose,
Intake for Adverse protein,
Renal Effects Using aminonitrogen,
Hybrid Approach in metallothionein,
Inhabitants of an and B2-
Environmentally microglobulin in
Exposed River Basin in urine)
Japan
58 Budtz- |2018 |Application of perfluoroalk immunotoxicity |853 EEAL 5% EFSA OiifiEE (EFSA |R2UL
Jorgens benchmark analysis for |ylate 2018, EEER
en, mixed contaminant substances No.32) (CEDIK
Esben et exposures: Mutual
al. adjustment of

perfluoroalkylate
substances associated
with immunotoxicity
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xR 13 (EEENODSEEFT—H(C BMD EZEMAL BMD 28 HUERICSVT, &EiifE (YYU-) 7—4(C BMD Fa@EAULRCGEESNE

BMR &Rz EIBUL.

BMR MEDEFERMUIDOVT, EEEFR No.41 (EPA 2002) Tld. EPA DHA145>X (Benchmark Dose Technical Guidance Document, 2000)
2ESZEL WRBROIFEIINSD 1SD OZE{b%Z BMR ELTWVS. EEEHR No.52 (Kullar, Savroop S et al. 2019) Tl&. NRC OsFfiZ (NRC 2000. &
&#¥l No.29) F#ZEZEL. BMREZ 1%. 2%. 5%IFREL TS, EEER No.57 (Weterings, Peter J M et al. 2016) Tl&, HAFRTHA

> T3, HH3#IA: radioactive iodine (RAIU) T—4T 20% KGO EERTER\z6. BMR fB%Z 20%(EREL TV,

& 13 EHfET -4 (YYU-) ZRRELIIZED BMR OF%TE

5| __

P Fo El
gy | IR o S4ML M-k | TRk TP e | BMR M8 G
| s 25 SaEiRYL

I\ Ty RiEiEF
BE

32 EFSA 2018 |[SCIENTIFIC OPINION |PFOA increased serum |46,294 SEHBL (5% -
Risk to human health cholesterol
related to the presence
of perfluorooctane
sulfonic acid and perfl
uorooctanoic acid in
food

U

32 EFSA 2018 |SCIENTIFIC OPINION |PFOA decreased birth (1,400 SEEBL (5% -
Risk to human health weight
related to the presence
of perfluorooctane
sulfonic acid and perfl
uorooctanoic acid in

food

U

88



B

gny | TR e 54IL Ik | IRk |TPOORE gy | BMR (8 JTPBEER
=& 5 B
No.

32 EFSA 2018 |SCIENTIFIC OPINION |PFOS increased serum (46,294 SEEBL (5% U
Risk to human health cholesterol
related to the presence
of perfluorooctane
sulfonic acid and perfl
uorooctanoic acid in
food

32 EFSA 2018 |SCIENTIFIC OPINION |PFOS decreased birth [901 CERL 5% )
Risk to human health weight
related to the presence
of perfluorooctane
sulfonic acid and perfl
uorooctanoic acid in
food

32 EFSA 2018 |SCIENTIFIC OPINION |PFOS decreased 431 SEEBL (5% U
Risk to human health antibody
related to the presence response after
of perfluorooctane vaccination
sulfonic acid and perfl
uorooctanoic acid in
food

38 EFSA 2009 |SCIENTIFIC OPINION |cadmium  |Tubular damage |30,000 BRIYRYT 5% &»h

Cadmium in food -
Scientific opinion of the
Panel on Contaminants
in the Food Chain

(urinary B-2-
microglobulin (B
2M))
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gpy | TR | 541 (k| IvkRaoh |TPOORE By s BR (@ BMR fEL0 IV RRER
No. =8 8 SR TEARHL =i

39 EFSA 2009 |TECHNICAL REPORT |cadmium B2- 30,000 WRIUR  |5%. - oo
OF EFSA microglobulinuria 7800 |10%
Meta-analysis of Dose- (B2-MG) for A
Effect Relationship of renal effects
Cadmium for
Benchmark Dose
Evaluation

41 EPA 2002 |TOXICOLOGICAL benzene Reduction in ALC |88 one one EPA DHA9>R )
REVIEW OF BENZENE (absolute standard |standard | (Benchmark Dose
(NONCANCER lymphocyte deviation |deviation|Technical Guidance
EFFECTS) (CAS No. count) change [change |Document. 2000) (&
71-43-2) In Support of from the |from the |J&. SEBOFENSD 1
Summary Information control |control |SD ®Z{t% BMR &UTz
on the Integrated Risk mean mean
Information System
(IRIS)

52  |Kullar, 2019 |A benchmark manganese |performance IQ |630 BIUVAY (1%, MERDOHAZTD BMR fEZF [RL

Savroop S concentration analysis scores 2%. 5% | (NRC2000. EEB&EHR
et al. for manganese in No.29 fit1)

drinking water and IQ
deficits in children
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No. =8 8 SR TEARHL =i
54  |Lachenme|2011 |Epidemiology-based |ethanol liver cirrhosis 1,477,887 {@FIVRY (1.5% - U
ier, Dirk W risk assessment using morbidity and
et al. the benchmark mortality
dose/margin of
exposure approach:
the example of ethanol
and liver cirrhosis
57 |Weterings |2016 |Derivation of the radioactive |the inhibition of |100 SCEAL  [20% AT THA>TIE ABXEY | R2U
, Peter 1M critical effect iodine thyroidal iodine 72 RAIU 7—4T 20%KiH
et al. size/benchmark (RAIU) uptake DEALZBIER TERZE,
response for the dose- BMR {E%Z 20%¢UT
response analysis of
the uptake of
radioactive iodine in
the human thyroid
4 Bailer, A J|1997 |Estimating benchmark |coal mine |forced expiratory |8,146 \RYZ 10.1%. |- )
Bi§ |etal. concentrations and dust volume in one 7800 |1%.
other noncancer second (FEV1) A 2%.
endpoints in 10%

epidemiology studies
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25 ATSDR 2012 [TOXICOLOGICAL cadmium Low molecular |15,743 BRIV 10% U
Bi5 PROFILE FOR weight
CADMIUM proteinuriatt-

Effect biomarker:
human complex
forming
glycoprotein:pHC
, B2-
microglobulin: B
2M
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5.2.3.3

x 12 (CRIEBD. )\ ATV REZBERUIZEHIG 9 BHlEHoIz. )\ 1Ty REZERUIZSEFIO
BMR fB(&. EEER No.29 (NRC 2000) . EE&EHR No.38 (EFSA 2009) . EEZE&RM
No.42 (EPA 2001) . EEER No.43 (EPA 2001) . EEEH No.49 (JECFA 2007) &
UZEEEHR No.53 (Kubo, Keiko et al. 2017) Tl 5%. EE&E#} No.39 (EFSA 2009)
Tl&. 5%. 10%. EEEH No.44 (Budtz-Jgrgensen, E et al. 1999) RUEEER} No.50

(JECFA 2004) Tl 2%. 5%. 10%&R2TULVB,

DY RATMER. FEFCEBOD DT I 5%LLTVWBEDHNHS (EEEHR No.43 EPA
2001) . Z0EFH. EEER No.38 (EFSA 2009) MUEEEHR No.39 (EFSA 2009) Tld.
BMD KU BMDL %#1830(C. EYEHISECE I 20hyhATME (300 BU 1000ugp
2M/g ILTFZY) RUKRETENRBROYNATME (w739 ROFRFHRIDLEEICSITZB2M
PDIROD 95 K= AMIUABH T ZME) D 3 D0HY ATBCOVWTIRETL TS, EEER No.53

(Kubo, Keiko et al. 2017) Tl&. FRHPB2-MG Dhy MATEZ B <45 7%, BE245 7% KX
MHEERTENEN 365ug/g9 JLT7FZ>. 2,500ug/g L T7FZ>. 500ug/g ILT7FZ2ELTL
%, Fle. EEERN No.42 (EPA 2001) Tl(E. AybATENED IQ DEx/IMiE 5% (5 /(-t>
A1) ([CRELTVS,
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