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To evaluate the toxicity of chemicals, sometimes the alternative methods instead of prescribed methods are

very useful. As the alternative methods have their own sensitivity to distinguish chemical toxicity, we have to

consider the detection principle and the sensitivity of the methods before use. Many alternative methods are

developing now. It is desirable that the detection sensitivity and the results consistency between the alterna-

tive and the prescribed methods will be increased by the improvement of the methods and/or the ingenious

way of using. In this review, we describe the public situation, trend, and our examination of the alternative
methods to detect genotoxic, skin irritating or skin sensitizing potential of chemicals.
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115 A List of Mutagenicity Tests

Materials Categories of Mutagenicity Tests
Gene Mutation Chromosomal ~ DNA Damage &
Aberration Repair
Bacteria ¢ Ames Test Kok kK *Rec-Assay
*HGPRT Gene ¢ Chromosomal
Mammalian ~ Mutation Test Aberration Test ~ #Unscheduled DNA
Cells eMouse Lymphoma  eSister Chromatid ~ Synthesis Assay
Assay Exchange Assay
 Micronucleus Test
eSpot Test
. ¢ Chromosomal
. ¢ Gene Mutation . e Unscheduled DNA
Animals Assav i Aberration Test Synthesis A
ssay in nthesis Assa;
v L oSister Chromatid v v
Transgenic Mice
Exchange Assay
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DNA damage — activated RecA protein
— cleavage of repressor of umu promoter
— expression of umu operons

mutagens

Amp’
SOS response  transcription umu promoter
umu
Salmonella typhimurium lacZ (B-gal)
TALS35/pSK1002 Plasmid DNA pSK1002

G Principle of umu test
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-7 Comparison between umu test and Ames
test

umu test Ames test
Workload 0.7 persons - day 3 persons - day
Duration 6 ~ 7 hours 3 days
Sample scale 10 mg 100 ~ 200 mg
Cost performance low high
Sensitivity low high
Handling capacity large small
Automation highly suitable possible
Registrability no yes
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1% Relativity of umu test and Ames test

Total 270 samples
(Pesticides : 59 Medicine : 159 Industrial chemicals : 52)

Ames umu Total
positive negative

positive 28 46 74

negative 2 194 196

total 30 240 270

Concordance 82%
Occurrence of false umu positive 1%
Ames positive predictability 38%
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PG Human skin 3D-model (EpiDerm™)
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i 58 Human skin 3D-model (EPISKIN™, Epi-
[ Table 4 | p
Derm™)  Test Methods (ICCVAM sum-

mary report)
EPISKIN™ EpiDerm™ (EPI-200)
Dosing Liquids : 50 uL applied neat Liquids : 50 uL applied neat

procedures  Solids : 20 mg + saline Solids : 25 mg + 50 uL H20

3 minutes, 1 hour

Exposure 3 minutes,1 hour, 4 hours

Endpoint Relative cell viability compared to concurrent negative control
Negative and ~ Negative control : saline

Negative control : water

positive Positive control : glacial acetic .
. Positive control : 8.0 N KOH
controls acid
Relative cell viability :
Positive Relative cell viability : . y
o . <50% after 3 minutes, and/or
criteria < 30% at any exposure duration

< 15% after 60 minute

Non-Corrosive

-----------

S
s
Z
s
=3
© .
© Corrosive
—9

0 . . . I
0 2 4

Time after the apprication (hr)

PBGEEEN  Result of Human skin 3D-model Test
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Induction Phase | Challenge Phase
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Skin a
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Proteins
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BGEEM Mechanism of skin sensitization
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OFig. 50 000000000000 0OOEPADDODO

ElODDODOoOoooGePMTOOOOOOOOOOO

Test property
(D Confirmation of skin reaction (erythema / swelling)
(2) High sensitivity
(3 Long test period (4 weeks)
Induction (2 weeks) Challenge Observation
% % 2 weeks@ 2 days ﬁ
—_— —
Intradermal Dermal Erythema/Swelling
injection application
with FCA

e Reaction Score (0~6) : Score > 1 — positive
o Sensitizing ratio = positive / total number of animals

PBGEEE  Guinea Pig Maximization Test (GPMT)
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200 Local Lymph Node Assay LLNAT
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Test property
(D Detection of lymphocyte cell proliferation
(2) Low sensitivity (compare with GPMT)
(3 Short test period (1 week)

Lymph node cells
Application 5 hours after 3H
W 25ul/ear injection —> [3H]Counting
(3 days) | .
Ratio
3H in treated group

3H in vehicle control
Ratio > 3 (Positive)
=

[3H]Thymidine
BGEEME  Local Lymph Node Assay (LLNA)

Table 50 LLNAO GPMTOOOOOODOOOODO
gobooboooboo

115550 Comparison of LLNA and GPMT

LLNA GPMT
Duration 1 week 4 weeks
Cost performance Low High
Sample scale 1g 20g
Sensitivity Low High
Cross-reaction Test No Yes
Registrability Yes Yes
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Analysis of the formation of conjugates (LC-MS)
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11 ENG  Relativity of iz vitro (peptide-binding as-
say) and iz vivo test

in vivo in vivo
» . total
Positive Negative
in vitro Positive 30 2 32
in vitro Negative 31 19 50
total 61 21 82

Concordance = 60%
in vivo Positive Predictability = 94%
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Proposed structure of conjugate
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B Exact Mass: 473.09
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Mass spectrum
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