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Topics

Regulatory Science
Science for risk characterization for RISK MANAGEMENT
AND RISK COMMUNICATION

Threshold for Genotoxicity

Definition of threshold; no existence of threshold for
genotoxicity?; DNA targeted and no-DNA targeted
mutagens?; threshold and power of the assays

Future

Some evidences to reveal practical threshold in DNA
targeted genotoxicity; revised strategy for safety
evaluation on chemicals.
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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.
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Chemicals showing low D,,

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

(polyploidy)
vincristine sulfate 0.000025

(polyploidy)
Mitomycin C 0.000032
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Chemicals showing high D,,

Sucrose 41 mg/mL
Ethyl acetate 33
Urethane 13
Urea 10

Sodium chloride 7.8
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Definitions

Absolute threshold

Real (or biological) threshold
Apparent threshold
Statistical threshold

NOEL (no effect level)
Number of hits

M. Kirsch-Volders ef al. Mutat Res., 464, 3-11, 2000
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Simple 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

M. Kirsch-Volders et al. Mutat Res., 464, 3-11, 2000
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Threshold 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 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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Rec assay

H17 (Rec?)

Bacillus subtilis
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Ames assay
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SCE & CA assay

NO-MTMC: Nitro-m-tolyl-methylcarbamate

No. SCE per
biggest 4 chromosomes
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Risk of liver cancer

Response of each carcinogenic marker at low dose level of MelQx

Response

Control
level

MelQx-DNA
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By Dr. Fukushima
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Definitions of threshold (proposal)

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

Practical threshold:

a concentration/dose below which the
measured effect DOES NOT

(not occur or cannot be detected by
ordinal assay systems)
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Human
Risk assessment

" 11C

Dose-response Exposure analysis

»~
Any useful information

In silico In vitro
evaluation assay

. In vivo
Omics assay

Etc.
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