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プレゼンターのノート
プレゼンテーションのノート
資料編纂委員会では、ICATM、OECDからの提案をもとに、日本での概要と論点を評価書としてまとめる。評価会議では、評価書をもとに試験法の社会的な受け入れ、行政試験としての有用性を確認する。
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Adverse

Molecular

Key Events @ =» @ =» €©

Outcome

Initiating Event

+ Disease
= Impaired development
= Impaired reproduction

- Gene activation - Altered tissue
- Protein production development
= Altered signaling

- Cell-cell interactions

- Receptor/ligand
interaction

- DNA binding
= Protein oxidation

+ Altered tissue
function

Chemical Structure MOHC“‘H‘ \
& Properties Initiating Event

Key Event3 Che-CLAT
Dendritic cells (DCs) /
T Induction of '
P Q\Ds?‘i,) inflammatory cytokines Key Event 4
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Section 4
Health effects

Guideline No. 497
Guideline on Defined Approaches for Skin
Sensitisation

14 June 2021

©QECD Guidelines for the
Testing of Chemicals

@) OECD

BETTER POUICIES FOR BETTER LIVES

Conduct any two of the assays addressing the
three KE of the 203 DA

Elﬁ DA conclusive; use DIP: I‘-'

ensitiser or non-sensitiser|

nduct third assay addressing the remaining
KE of the 203 DA

03 DA conclusive; use DIF:| "
itiser or non-sensitis er,

Further data / information needed

“ 203 DA inconclusive;

above the dedsion threshold of the prediction model, might be considered positive. In this case,

Depending upon the intended use, including regulatory context, results in the borderline mnge
two positive outcomes can lead to sensitiser prediction.

Tahble 3.1. Schematic of the ITS defined approach. The DA iz a zimple zeore-based syztem
depending on assayz from OECD TG 442F and 441C, and an io wiling structore-based

prediction, az shown.+
Bopre B-CLAT + DPRA + DPR& + i silico - =
MIT pgimLs | mean Cysteine and Lysina% depletion | Cystsine % depletion*| (IT3vw1: DEREK;.
ITSv2: DECD TE)
34 =10 24247+ 2952447 =
2w >10, =150+ 22262, 4T AT =223.09, 295,24+ Fr]
1< | =150, <5000+ 2638, <22.627 213.89, <23.08+ Pogitives” |
0+ | potcalculateds 45,35+ <1389+ Megathe 1l
FE|
Patency Total Sattery Scare re
UN GHS 1A+ BT+ =
UN GHS 18+ 25+ £
Mot classifed -1+ ol 17
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JaCVAMDYRRIL - HEICH S L7TcBARFEDOECD TGX7z12GD

~ Skin sensitization assay, LLNA : DA, TG 442A (2010)
~ Skin sensitization assay, LLNA : BrdU-ELISA, TG 442B (2010)
v In vivo comet assay TG 489 (2014)
v' Skin irritation assay with LabCyte EPI-MODEL 24, TG 439 (2013)
v Performance-based Test Guideline for stably transfected
transactivation in vitro assays to detect estrogen receptor agonists
and antagonist, Revised TG 455 (2015)
v Bhas 42 cell transformation assay (2016) Guidance document
v" h-CLAT assay for skin sensitization testing, TG442E (2016)
v IL-8 Luc assay for skin sensitization testing, TG442E (2017)
v' Eye irritation assay with LabCyte CORNEA-MODEL, TG492 (2018)
v LabCyte EPI-MODEL for skin corrosivity testing, OECD TG431
(2019)
v ROS assay for photosafety testing, TG495 (2019)
v Short time exposure (STE) assay for eye irritation testing, TG491
(2020)
v’ Stable transfected transcriptional activation (STTA) assay for
androgen disruptor screening (AR-Ecoscreen), TG458 (2020)
v" Vitrigel-EIT for eye irritation testing, TG494 (2021) S —
v" ADRA for skin senstisation testing, TG442C (2021) T 2020 TR
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HABERREERMEEZ— (JaCVAM) 1 2 EE#RES
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o 2(2020) fF, B & ESRBETE ¥ — (Japanese Center for the Validation of
Alternative Methods: JaCVAM) {32 OFHESRAGENIZLUT O 3 >ORBEA TR IR R
1) Bhas 42 #ifaf El#5 8354 i (Bhas 42 Cell Transformation Assay: CTA)

2) = A | v 4 2 F i (Estrogen Receptor: ER) # @G L EMROBHOZHO, b MAHE
AxA MRS ZFR(WER) in vivo RBECHTOEEERRRES A FT7 1~
(Performance-Based Test Guideline: PBTG493)

3) FERGEEMERE{ TS Interleukin-8 Reporter Gene Assay (IL-8 Luc assay)

- 77, JaCVAMILFEH 1% 77 B F#4) (Organisation for Economic Co-operation and Development:

OECD) DBk iEA A 512 (Test Guideline: TG) LT, LUF O3B OM#IZHF 5Lz,

1) Stably Transfected Human Androgen Receptor Transcriptional Activation Assay for Detection of
Androgenic Agonist and Antagonist Activity of Chemicals: TG458

2) Short Time Exposure fn Fitro Test Method for Identifying i) Chemicals Inducing Serious Eye
Damage and ii) Chemicals Not Requiring Classification for Eye Irritation or Serious Eye Damage:
TG491

3) In Chemico Skin Sensitisation: Assays addressing the Adverse Outcome Pathway Key Event on
Covalent Binding to Proteins, the Amino Acid Derivative Reactivity Assay (ADRA) : TG442C

Zoflh, OECD OIEEHEIZIL, BARMSRBSAALUTO 7 #BAEETEY, W 3
(2021) B LUEORE ST 12T, JaCVAM & OECD (233115 TG B4 X OB E B LN review
BRI B LTV,

1) F R A8 34 8% TGA39 ULE: Layer by Layer (LbL)3D-Skin Skin Irritation Test (SIT) 4T i
2) ERHBIEAER TG437 OUE: S AKORE S LUFEl 4% B (Bovine Comeal

Opacity and Permeability (BCOP) test method) 0045 FL 2 A RF {0 3 A
3) BRI AER TG94 OULE: Vitrigel-Eye Irritation Test (EIT) i i 4
4) B R B TG442C OME: ADRA MEE
5) #-#2 2145488 Integrated Approaches to Testing and Assessment (IATA) T B %

6) Invitro %% 135 Detailed Review Paper (DRP) 758 %
7) EREtEERHER & F\ T in vitro ERER L EMEFHEO DRP ORE

E51Z, JaCVAM TIREREMAEL T, #EORBEO T -3 PH EF R HEED T
WA, Lo, SEHEEAYY—=1% Multi-lnmunoTox assay (MITA) IL-2 Luc 7wk,
MITA IL-2 Leukocyte Toxicity Test (LTT) 7wt 35108 MITA IL-1p Luc 7 »-t-f, FZRHJEHER
5k LbL 3D-Skin SIT, FZR{EE{EREE: EpiSensA 5 L0 ADRA 2VE £5.
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Impact Objectives

« Contribute to efficient drug de.

experimental animal welfare

lopment and improved

« Explore opportunities where non-animal test methods
can quickly evaluate whether new chemical substances
are harmful to human health and all life on earth

Alternatives to animal testing

Director of the Center for Biolagical Safety and Research (CBSR), National Institute of Health Sciences (NIFIS), Dr Yoko
Hirabayashi envisions @ world in which the use of non-animal methods can replace animal testing. She talks about her

interrelated roles and important research

Could you first
introduce the
important work of
the Japanese Center
for the Validation of
Altemative Methods
- {JaCVAM) to replace,
reduce o refine (the ‘3Rs’) animal testing?

Working hand.in-hand with related
international organisations, JaCVAM has
contributed to the development of new
ahternative methods to animal testing,
promoted the adoption of these new
methods by regulatory agencies and also
worked to further the development by
Japanese researchers of the novel test
methods. It has also contributed to the
international standardisation of validation
studies and the adoption of more than 15 test
methods for the Organisation for Econamic
Co-operation and Development (OECD)

Test Guidelines and International Council for
Harmonisation of Technical Reguirements
for Pharmaceuticals for Human Use (ICH)
guidelines.

How are your roles linked to the 3fs of
animal welfare?

1 am the Director of the CBS, which was
established in 1978 as a research facility to.
investigate the safety of chemical substances
and their effects on living organisms,
particularly from a neutral standpoint. Its
mission s to research and test the safety

of substances which are subject to our
studies, such as chemical substances, food
and medicinal products using biological
resources (such as experimental animals
and cells) and conduct comprehensive safety

methods based on scientific grounds

The JaCVAM was organised within the CESR
by the National Institute of Health Sciences
(NIHS) to promote the use of altematives

to animal testing for regulatory studies. | am
the Chair of the JaCVAM Steering Committee.
This Committee determines which novel ar
revised test methods areto be selected and
assessed by JaCVAM. It also allocates both
the financial and human resources necessary
to undertake the scientific validation and
assessment of such test methods based on
the spirit of the 3Rs of animal welfare, as well
as ta respond to international trends on how
o experiments

The ultimate goal of our research is to realise
a society in which Anificial Intelligence (A1)
can quickly evaluate whether numerous new
chemical substances that will be developed
in the future may harm people's hesith and
all life on earth_

You are also the representative of the
Japanese research group working on ICH-
related issues funded by the japan Agency for
Medical Research and Development (AMED)
What is the purpese of this work?

The aims are to provide scientific evidence
1o develop or on safety

We act as a contact point for intemational
organisations supported by the Ministry of
Health, Labor and Welfare (MHLW). Ve are
proud of the Japanese researchers who have
done these things and would like to take this
‘opportunity to thank the japanese developers
and callaborators who have contributed.

NIHS

evaluation andjor quality contral of new
drug registration in the ICH, and to achieve
worldwide harmonisation of processes
based on the scientific consensus amang
academy, regulatory and industry experts
The outcomes in this study are also expected
1o cantribute ta prompt and efficient drug
development and to experimental animal
welfare; the so-called 3Rs. b

cl Div. Cellular and Molecular .
CBSR i

» Div. Pathology

Dhe Pharmecsiog] O, Genetics snd
ey e, e e
NIID PMDA

Innovations to
eliminate animal testing

1 The JaCVAM is leading the way to develop non-animal testing methods in immunotoxicity and reproductive toxicity

Animals have been used for centuries

in scientific research and in predicting
safety to humans. For example, they have
been used to test the safety of candidate
drugs before they are tested in peaple.
However, there is now a keen focus by
scientists ta develop new and innovative
methods that da nat rely on animal testing,
Takao Ashikaga, Hajime Kojima and Yoka
Hirabayashi are exploring altemative
methods to animal testing in JaCVAM.
‘Its important to develop a new method
that does not use test animals for the
evaluation of the safety of chemical and
other substances, Hirabayashi highlights.
They are all part of JaCVAM which warks to
promote the use of alternatives to animal
testing. Ashikaga and Kojima share the
role of secretary and Hirabayashi is the
chair of the steering committee. JaCVAM
contributes to replacing, reducing, o
refining (3Rs) the use of animals wherever
possible, Hirabayashi explains.

MPACTFUL RESEARCH
Hirabayashi is the representative of a
research group that is funded by the
AMED and the groug's current work wil
contribute to drug development and
experimental animal welfare She is also
the representative of a research group
funded by the MHLW, and the group's
current work will contribute to ensuring the
safety of varicus chemicals, i
ones that will be develeped
and to the welfare of experimental animals.
The study is focused on the development
of non-animal testing methods in the
areas of immunataxicity and reproductive
toicity, and will proceed in collaboration
with the OECD and the ICH.

Through their study, the researchers have
identified the key challenges facing the
conversion of animal testing into the use of
non-animal methods. One such limitation
is the lack of biomarkers to more accurately

testing, more costly and complex non-
animal methads are required. "Non-animal
test methods have been developed with the
intention of detecting specific biomarkers
based on adverse endpoints in humans.
Therefore, to understand toricity at the
individual level, it is currently necessary

to combine the results of several non-
animal test methods, even if the focus

is on biomarkers that can cause serious
damage,' Hirabayashi darifies. ‘The
combinations are complicated and diverse,
costly and the information is limited. This
means there is a need to develop an easy
way to obtain a lot of information. Without
it, we believe that true nen-animal testing
will net take root in society, she says.

Al NOT ANIMALS

One element of the research of Hirabayashi
and the team involves the development
of Al that can be used to evaluate the
safety of new compounds, thereby
eliminating the need for animal models.
Towards realisation of the uimate goal,
the researchers are also developing a
number of ather non-animal methads. ‘The
methods we are developing include: in vitra
assays such as ordinary z-dimensional
culture, 3-dimensional culture including
organeids er spheroids, reporter gene
assay and organ-on-a chip; and in slico
assays such as computer toxicology using
QSAR and Read Across, Hirabayashi
reveals. ‘The organ-an-a chip construct
that the team is developing is an original
microphysialogical system (MPS) that

will allow the researchers te model

human tissues and loak at how different
compounds affect the tissues, she
explains.

This innouative werk has the potential
1o revolutionise approaches ta scientific
experiments and contribute to the 3Rs by
helping to replace, reduce or refine the
use of animals, profoundly benefiting

innovations emerging and advancing all
the time, it makes sense to make use of
these in the lab, where possible, to reduce
animal testing observes Hirabayashi. ®
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