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Hazard vs riskHazard vs risk
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J.E. Sturrock and J.F. Nunn (1978): Chromosomal damage and mutations after exposure of 
Chinese hamster cells to high concentrations of oxygen, Mutat. Res., 57, 27-33.
J.E. Sturrock and J.F. Nunn (1978): Chromosomal damage and mutations after exposure of 
Chinese hamster cells to high concentrations of oxygen, Mutat. Res., 57, 27-33.
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Chemicals showing low D20Chemicals showing low D20

1,8-Dinitropyrene  0.000018 mg/mL
Actinomycin D  0.000020
Colcemid  0.00021

(polyploidy)
vincristine sulfate  0.000025

(polyploidy)
Mitomycin C  0.000032

...

1,8-Dinitropyrene  0.000018 mg/mL
Actinomycin D  0.000020
Colcemid  0.00021

(polyploidy)
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(polyploidy)
Mitomycin C  0.000032
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Chemicals showing high D20Chemicals showing high D20

Sucrose 41 mg/mL
Ethyl acetate 33
Urethane  13
Urea 10
Sodium chloride 7.8

...

Sucrose 41 mg/mL
Ethyl acetate 33
Urethane  13
Urea 10
Sodium chloride 7.8

...
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遺伝毒性の特徴と限界遺伝毒性の特徴と限界遺伝毒性の特徴と限界遺伝毒性の特徴と限界

DNADNAは皆同じは皆同じDNADNAは皆同じは皆同じ

ヒトへの影響をバクテリアで評価？ヒトへの影響をバクテリアで評価？

原核生物と真核生物原核生物と真核生物
裸の裸のDNADNAと染色体と染色体裸の裸のDNADNAと染色体と染色体

In vitro と in vivoIn vitro と in vivo
単細胞と多細胞単細胞と多細胞単細胞と多細胞単細胞と多細胞
ハザードとリスクハザードとリスクハザードとリスクハザードとリスク

閾値を設定できない閾値を設定できない閾値を設定できない閾値を設定できない



Makoto HAYASHI / 2010Makoto HAYASHI / 2010
1313

閾値がない閾値がない閾値がない閾値がない

ある一定の線量以下では，注目している生物反応が起ある一定の線量以下では，注目している生物反応が起
こらないとき，その値を”しきい値”という．個体の致死でこらないとき，その値を”しきい値”という．個体の致死で
は明らかにそのような値が存在する．．．．．しかし，突は明らかにそのような値が存在する．．．．．しかし，突
然変異のように，生きている個体に確率的に発生する然変異のように，生きている個体に確率的に発生する
障害では，線量を下げてもその頻度が下がるだけで，障害では，線量を下げてもその頻度が下がるだけで，
同種の傷害が依然として起こる．．．．同種の傷害が依然として起こる．．．．

近藤宗平著「分子放射線生物学」近藤宗平著「分子放射線生物学」
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DefinitionsDefinitions

 Absolute threshold
Real (or biological) threshold
Apparent threshold
Statistical threshold
NOEL (no effect level)
 Number of hits

 Absolute threshold
Real (or biological) threshold
Apparent threshold
Statistical threshold
NOEL (no effect level)
 Number of hits

M. Kirsch-Volders et al. Mutat Res., 464, 3-11, 2000M. Kirsch-Volders et al. Mutat Res., 464, 3-11, 2000
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Simple definitionsSimple definitions

 Real threshold: 
a concentration/dose below which the 
measured effect dose NOT occur

Alleged threshold:
a concentration/dose below which the 
measured effect does occur, but cannot be 
detected, because the system is not 
sufficiently sensitive to discriminate it 
from spontaneous events
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measured effect does occur, but cannot be 
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M. Kirsch-Volders et al. Mutat Res., 464, 3-11, 2000M. Kirsch-Volders et al. Mutat Res., 464, 3-11, 2000
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Threshold in genotoxicityThreshold in genotoxicity

 One of the biggest characteristics of 
genotoxicity is the lack of threshold as a 
rule.

 Theoretically, the event is based on 
provability of collision between DNA and 
chemical substance. This cannot lead to 
“0” provability.

 But, organisms have many defense 
mechanisms against these events, e.g., 
DNA repair, ADME.
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Threshold in genotoxicityThreshold in genotoxicity

DNA direct acting mutagen does not have 
threshold but non-acting ones have 
threshold. 

Examples: spindle poisons, 
topoisomerase inhibitors, unbalance of 
DNA precursors
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H17 (Rec+)

Bacillus subtilisBacillus subtilis

Rec assayRec assay
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NO-MTMC: Nitro-m-tolyl-methylcarbamate
NO-MPMC: Nitro-3,4-xylyl-methylcarbamate
NO-Carbaryl: Nitro-1-naphtyl-N-methylcarbamate
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Risk of liver cancer
Response of each carcinogenic marker at low dose level of MeIQx
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Definitions of threshold (proposal)Definitions of threshold (proposal)Definitions of threshold (proposal)Definitions of threshold (proposal)

 Real threshold: Real threshold: 
a concentration/dose below which the a concentration/dose below which the 
measured effect DOES NOT measured effect DOES NOT OCCUROCCUR

Practical threshold:Practical threshold:
a concentration/dose below which the a concentration/dose below which the 
measured effect DOES NOT measured effect DOES NOT OBSERVEDOBSERVED
(not occur or cannot be detected by (not occur or cannot be detected by 
ordinal assay systems)ordinal assay systems)
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HumanHuman
Risk assessmentRisk assessment

HumanHuman
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Exposure analysisExposure analysisExposure analysisExposure analysisDoseDose--responseresponseDoseDose--responseresponse

In silicoIn silico
evaluationevaluation

In silicoIn silico
evaluationevaluation

In vivoIn vivo
assayassay
In vivoIn vivo
assayassay

In vitroIn vitro
assayassay
In vitroIn vitro
assayassay

OmicsOmicsOmicsOmics

Any useful informationAny useful informationAny useful informationAny useful information

Etc.Etc.Etc.Etc.
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染色体
構造異常

染色体
数的異常

遺伝子
突然変異


