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[ Skin Sensitization Tests ] Alternative test methods (I) using mammalian cells developed in Japan

S1-1
13110~

S$1-2
13:35~

S1-3

14:00~

S1-4

14:25~

FERAEMES KURBEMD adverse outcome pathway (AOP)

OECD adverse outcome pathway (AOP) for skin sensitization and development of AOP for
immunotoxicity of chemicals

O Hith
BIbAXFE KEht BRERMRR HERIEEEE
OSetsuya Aiba

Department of Dermatology, Tohoku University Graduate School of Medicine

IL-8 Luc assay /\UF—> 3 ViR
Validation tests of IL-8 Luc assay

ORK #
BRItRE KFER EFRIARE RERFHEE
(OYutaka Kimura

Department of Dermatology, Tohoku University Graduate School of Medicine

h-CLAT N\UF—2 a3 ViBRE i1 RS04t
Validation study and the draft guideline of h-CLAT
OMEF) AT B

BEEUY—FEVI—
(OTakao Ashikaga

Shiseido Research Center

KB RN E FHIPT8EIERAR in vitro RRERMEIEBREDRF

~3 Xk MEERBEET ILZRALERERE (EpiSensA) DERAM~
Development of a novel skin sensitization test applicable to lipophilic chemicals
—The utility of the EpiSensA with a three-dimensional human skin model—

OF e A%
TEEMIAYT RRURFHRR

(OKazutoshi Saito
Kao Corporation, R & D Safety Science Research
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Current Problems and Perspectives of the Alternate Test Methods from the Viewpoint of in vivo

Toxicology

OE%

EVEERRREEENSN ZEMEYRRMA T 5 — SUE

(OJun Kanno

Division of Cellular & Molecular Toxicology, Biological Safety Research Center, National Institute of Health Sciences

HEMWFEO T FEIIIME L b DA, Hlgl 75 DHS,
& % WE A BHCL 72 BROFER D 73T 12 X 2 B0
THbo ADKREOEE, DH ) RT VOB, FHEED
BXEWLRIZHNT B0 S OWE 2 & B hiEE OB
Thb, BRT—ZITIZA BT LGE 25T
OB OREE: 7— 7 EE S, BEREDTREES
., EERADTO I, R E OB OHEE -
e, WL, AEERBROHEE. 2 Th
N5, ZOFNEEZFEERENIFFHIAATZON, TEkH
SO CTH Do NPT % BiaE 2 FERE Y |2
R LB L CHEET A0 DTH L, NEFEE
B OMAEOHEIL, HRT7T— 7 OERICL L
TET5, METOBMFIEEZEZEZ L L. BT
bEFERER G BT, BB n=11IxF LT, BEEDHE
DOHDOT—F X—=Z, HIL n= oD BEZ DT RIZED
CIRREFSBINME (22 &t ) OIRRIAE & 3BT

MRS ICRNORERE M 72 D, 2RHT 253
LD FEHEINT N5,

FEABR T O MBI 2 b0 B D HD—
Oy RREE - TR LMLoY & BLES 5
WICHHERIER 2 ATEY . BRI W T b s
bW E Db b LM ALELRDD, B
X EOMRFEERH L2 DT 5,

ST, RBFEE FERBROBY M5 220 [
DLD| ICEEWERZHZETHAH, B E—PL—
PEBHT LTI TV A IERONE 2 M LT, K28l
FICEN T LY LBOMEN LT 208D 5,
e LN F—2 a YA BLELH D, &
ZTCld. OECD 7 A M i A4 I 4 MEROREER: &
e, TORRE R D ORBHEBRLORES &4
BROFANEIZDOWTEET ZE 2 5T Zhudst
Thbo

Hazard identification is usually based on the toxico-
logical findings of an organism dosed with the test sub-
stance. In case of humans, easiest to explain is the pro-
cess of diagnosis of intoxicated person brought into the
emergency outpatient by an ambulance. Clinical data
and, from mortal cases, autopsy data are compiled to
establish text books and epidemiology to estimate and
identify the mechanisms of toxicity, and to estimate the
dose-response characteristics of a causative agent.

All of those diagnostic techniques are incorporated to
the animal toxicity testing for more precise and ana-
lytical assessment of the toxicity of a substance. The
problems of species differences are traditionally dealt
with the accumulation of historical data. The diagnostic
process taken at the hospital is based on a comparison
of a patient (n=1) with a huge database generated from
the experiences on infinite numbers of patients in the
past (n=o0) with additional personal experience of the
doctor(s) -in-charge. There is no negative control nor

28 HBHABYEBRREEFR F280AR - #E(2015.12.10-12)

positive control in the clinic.

Basically, in toxicology animal studies, diagnosis of
each animal is the starting point. One large difference
and often a source of complicated discussion is the num-
ber of animals per treatment group; it relates to the
issue of “statistics”, whether it is needed or not, or what
method should be used.

The alternative methods are to replace such experi-
mental animals with other non-animal system. In such
process, the developers might imagine the information
generated by the diagnosis of each experimental ani-
mals, and clarify the limitations and advancements of
the new system. This process seems to be essential for
the success of validation of the system. The experienc-
es related to the development of OECD test guideline
might be useful for the discussion on the current issues
and future perspectives of the development of the alter-
native methods.
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International Trend in Animal Welfare

Of# %
ERBAT

OTsutomu Miki Kurosawa
Kagoshima University

B EEORMIES < ORI TEE ST E72A5
FEIR FECH PR O LG 7. FREIOFENIE)
W SEERBO R B R 0SB 5 ) 72 L RR L CEEh &
L7722 &b, EBRBWEAICET 2832175 T
BOTEREN 2 KEDSTEHEL T b,

RIS ] 2 Hho s | 2 45 L 0 FEBRBh W phk i 4 i 0 7
BN, FNEIATT S &) ICERERE, AR, feétas
BAEAL % BT 5 & O ICCRET ST, TR B e
#E9 (OIE) o E@sbfsa, 1SO ERSfE#E, £ 728t
5 Cld CIOMS (M FER 14y ) 258 BRI &
ZWETL720 & 512 OECD (3 EW sk ERE: 054t
UUE L. BIWERBREOEIRTEE RO TE TV 5,
F 7o BRIN GRS 13 2010 4 |2 FEBRBY PRAE L & e L 72
A SAUIBNEER OB & % D D TR 2 b DT
b5 HEEIOEE D FEEREIWIRELZ T L. FHN
W GEHF &SN T b, KETIX ILAR OF5E252011 4F
\ZELET S, HE E ASKIEI S L 72

Z 2T, FKETY 3Rs O FHIELE, B:w%E T
<y IR LTEERIITE Z20nIZEDORE
EFTRETH D, ZOHTH Refinement (757 D
) Ml HZHE S THETRE T, BEFT 7 27
FEHE, WP T A EEHEICTRETH S,
FKEOFEERE AL FEFE, EEE . RMEmZE7Z T
T L TDEBUFDHEAES 5 AR, FA R
mnEF OB, B 1SO EIREHE 0BT & L CRlEE
b6 L, L O%HENMZE, IRz HTET.
AAALAC OFEFENED D5 TW L DTH Lo S
EOEBRERO/ZO, BHEAR, TBUF. 7257
BT b EBRAY 7 EERENRAL ORI &2 T (PR L
DEDEGE S S 113 % EEREEAL LI T
KELFEERTSRIER S50,

Japanese regulation in animal welfare is losing its con-
formity with international standard. Advanced countries
prepared their stringent regulation to protect laboratory
animals. This trend reflect to the international standard
such as OIE animal Welfare Code, ISO Animal Welfare
Requirement and CIOMS Guiding Principle. OECD re-
vised many Testing Guides to replace animal testing
to alternatives. EU parliament amended laboratory an-
imal protection directives and US revised ILAR Guide.
We Japanese should revise our regulation in laboratory
animal welfare accord with the international standards
and guides. In particular, veterinary care as Refinement
should be well defined to minimize pain and distress.
The improvement of laboratory animal welfare enhanc-
es international recognition of our effort in animal wel-
fare and then advances medical device and regenerated
medical product development through ISO standard and
AAALAC accreditation in Japan. Academia, regulators

30 BHABYEBRRELEFR F280AR - #E(2015.12.10-12)

and legislative bodies should understand the internation-
al trend in laboratory animal welfare and turn the rud-
der to prepare more stringent regulation.
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R EREM B KU RS D adverse outcome pathway (AOP)
OECD adverse outcome pathway (AOP) for skin sensitization and development of AOP for

immunotoxicity of chemicals

OAidy Hith
ST A EERWRR AR

(OSetsuya Aiba

Department of Dermatology, Tohoku University Graduate School of Medicine

BREEHITHAE T 24005 & W) ALFIE D %% 22121
RIER TN E U CRERE 2 RITT b OPLEATE
$ho L7cdio T, NI ES . EERITL &
L) AREAEITBUC L > CHEELRFEE 2> T b,
Be, St 3B ER 2 HTfirbhTn b
B BT E D Wb ALFYE & #RER R, B
I\ ZITEW & O T WEHIE TR O B FE A EREL D R
THhbo ZD/2OIITRIEHNE AOP DIERAMIET
BHbo G HBRIEERBICB\TIE, direct pep-
tide reactive assay (DPRA) & KeratinoSens 73FH7K
WTOECD DT A M A FIA VIR SNz £
AU ORI G s e O s O (4 oWl
CETAMHA RTA VRO ENT WD S DIIFEAE
L%\, ZOBHO—>o & LT, HlEmEainkicix
AR ERIED & 9 IHESL L 72 AOP BMFIEL e\ 2
EMBEITONG,

AOP L 3L WE DXL T S EMRICHEDL D 5

L ETO—EOEHWEN YO L2 ERL, B
PRI\ Fz il Bz 18 95 (KR8 M) @ AOP Tl b=
ok CREFEWE) 2»516F 0 BRI
molecular initiating events & FEIZIL S MG TOL
FWE &R £ OBUE (p38 MAPK, NF-kB i
PAb) . Z125] &6 < key events & HEAL 5 FREL
MR, BRI (DC) 7 ML L~V o SO (BHIRAH
faDEMAL) . 2o OMIBBROLA A L 72K F =)
VONHI e R L NIV TO G, Z L T adverse
outcome T&H 5 FZMMPZFE % & ) A L X)L TO R
JENE VT2 —HOULEINL, ZZTIDY ~
R ATIE, TTIZOECD O REEN TV LI
JERBAEED AOP IZB8 LT L. SesEd ko AOP
BHFSOFEIZ O W THET %,

Immune system consists of a variety of cell types, their
interactions via direct cell-cell contact or soluble factors
such as cytokines or chemokines, and their unique ef-
fector functions. There are several thousands papers
reporting immunotoxic effects of chemicals. Some of
them focused on molecular events, while others exam-
ined their effects on organs or organisms. To organize
these puzzle pieces, it is required to develop the AOP
of immunotoxicity. AOP is a conceptual construct that
portrays existing knowledge concerning the linkage be-
tween a direct molecular initiating event and an adverse
outcome at a biological level of organization relevant to
risk assessment. In 2012, the Organization for Econom-
ic Co-operation and Development (OECD) published the
adverse outcome pathway (AOP) for skin sensitization
(OECD, 2012) in which the key steps in the sensitization
process are defined, ie. protein-binding/haptenization,
dendritic cell or keratinocyte activation, protection of

34 BABYEBRRELEFR F280AR - #E(2015.12.10-12)

keratinocytes, antigen presentation and T cell activa-
tion, skin inflammation. Based on this AOP, direct pep-
tide reactive assay (DPRA) and KeratinoSens have been
accepted as test guidelines by OECD. In contrast, there
is no established AOP for immunotoxicity other than
skin sensitization. The lack of AOP for immunotoxicity
results in a delay in development of screening methods
to detect immunotoxicity of chemicals. In this talk, I am
going to discuss about AOP in general, the OECD AOP
for skin sensitization, and putative AOP for immunotox-
icity.
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Assessing the risk of chemical compounds mediating CSC generation employing an iPS model

T R A WA BT R, B . 3 7. Anna Sanchez Calle, Arun Vaidyanath.

T =8, Ok B
MILAS RERERRSHRR

Tomonari Kasai, Saki Sasada, Kenta Hoshikawa, Takuma Matsumoto, Junko Masuda, Anna Sanchez Calle,

Arun Vaidyanath, Takayuki Kudoh, OMasaharu Seno

Laboratory of Nano-Biotechnology, Department of Medical Bioengineering, Graduate School of Natural Science and Technology,

Okayama University

{EEWEDFED AN A 7 FEMIE, 28 BB B
RGBSR Rl &1 Xk o TTh
NWCEDS, BRBEEN LA FET L) A7 %5
liC& 2 HETENE SR 50 DIAK DD AMBRILEF
EDBIET AR L 23— MO EAKTITE
 AH—BMBBOEFTH 0 . [ DSAFEEOR/N
BREE] ICE o T [3ARMIE] A CHED 2 &3
Sk hoTE T,

DI AEEHINEIERERR 22 Gl 2 4 0 SR L 4 b % ke
L CH AN Z AR, ZOWGEM b2 et 5
TF NS 200 NS (= F) TH Do 2D
SALERBRIEFENICIZHH S N T nds, A7z B i
iPS Mg & Fv T S AHBRMITaRE DR EEIC 25 AR
Ml x 8T 2 =y F " WAET AL 2R L TET,

Z 2T, AWFZETlE~ ™ A iPS (miPS) MifE % F v
LT ET, PAFERO =y FIEH LT, ZREM

DHEMIZEED 53, IEHF 2R bl % 25 Aestilifia~
FHET LLFEWE % in vitro TEIARNCEHIGT 5 T
DT ENE T 5,

FBRIZ1E Nanog AT O 7 U E— ¥ —D Tt
GFP#EF Ml ARA TN TWE <7 ZAIPSHllE
(miPSC) % vy, KL IRTED DY A ML AT
SND LHETE B REBMERAA TN L, —ERHT
GFP OFEHAS—# 23] S L2 B i (A3 AMIERD
g2 b & miPSC HEs#h 2 (R & L7255 ) 2 H v,
96-well 7L — M IZHEHE L 72 miPSC ~, 75 OB
MYIE %ML C. GFP HRECOBIE 2 1To /- &
Z A 10FEEHO WA E AHY IPSC O GFP Btk % HEFE
L. PABMIEZFEST 2 LE 2 b7, BT,
FACSIZ X BT 2479 & & b2, fiff% GFP Bk
HEEIZDOWTHRET 217> T\ b,

Chemical compounds mediated carcinogenesis had been
extensively studied by various assays like mutagenicity
test, toxicity studies, and by statistical analysis. Here we
propose the necessity to asses the inducibility of cancer
stem cells by chemical compounds. The cancer stem cells
are considered to be significantly responsible for growth,
metastasis, invasion and recurrence of all cancer. Can-
cer stem cells are typically characterized by continuous
proliferation, self-renewal and differentiation potential,
while stem cells are considered to differentiate into tissue
specific phenotype of mature cells under the influence of
microenvironment. Cancer stem cells can be also treated
as stem cells under the influence of microenvironment,
‘cancerous niche’, which induces malignant tumors. The
mechanism by which the differentiation into the cancer
stem cells are not yet clear. On the other hand, we es-
tablished cancer stem cells derived from miPS cells using
conditioned medium collected from cancer cells. In this
study, we aim to develop a novel method to evaluate the
inducibility of cancer stem cells from iPS cells by chemi-
cal compounds 7z vitro within short period.

40 BARF}YERBEFR F28EKE - #E(2015.12.10-12)

Nanog miPS cells were provided by RIKEN, under the
contract with Kyoto University. The miPS cells contains
GFP gene cloned under the control of Nanog promoter
and GFP expression is stable in undifferentiated state.
The miPS cells were suspended in the conditioned me-
dium, seeded at a density of 1000 cells/well in 96-well
plates, and incubated for 24 hrs. The medium was re-
plenished with chemical compounds containing media to
be tested. The fluorescence intensity of GFP and colony
formation was observed daily for 8 days. We selected
10 compounds as prospective candidates for enhancing
the conversion of miPS to CSC from the 75 tested com-
pounds. Moreover, we are now trying to study the dis-
tribution of the GFP positive cells that were exposed the
test compounds with FACS analysis, and to develop an
easy-to-use evaluation methods for assessing the risks
of chemical compounds. Our study will lead to the de-
velopment of a screening method to evaluate the risks
of chemical compounds avoiding dependence on animal
experiments.
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Development of Scaffold-free 3D Tissue & Organ Fabrication by Bio-3D Printer

Oy Zy—
{EBEAL EPH MEsAEE

(OKoichi Nakayama

Department of Regenerative Medicine and Biomedical Engineering, Faculty of Medicine, Saga University
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MR SR A ER T BE & 72 o 72

Z& A ETRTOEEROMILTIZ, TSI HAE
Ul 2 o 85 2 & T, Mo Rahs: &
AAFER ol By FRCHIfES~ M) v 2 A (ECM) D
HAENE SN DL ZD720, I OMIBEREI Z fE A
LTS &) IERICHMAR T CH B HME S s
RIFIEFIZ L= =7 BB EZ R L TWb, 72& 2,

HLH SRR O M AR % TR S 7oA s
2 HAIZ 2 ORI 2T OMER e BH RS S &
TN ENOEHEHOMIEY—EDOBAINEZ b - THE
ERNEZ BB L, B8 L o TIIEFERERICEEL L
72 2 ML ECH B S T Do

K VRITLTIE, ADBE LN, 43D 7
) 27 OBIREFREE LIS, BHERESTTATY
B BRI OIH O REE 2 im0,

Inspired from bone fracture treatments in orthopedic
surgery, we have established a simple method to fabri-
cate 3D scaffold-free cell construct. This method use
spheroids and temporal fixator which enable placement
of various types of three-dimensional cells into desired
xyz positions without need of hydrogels or biochemical
reactive materials. We also developed a robotic system
for scaffold-free cell construction, named “Bio 3D Print-
er”.

With this system, we already successfully fabricated
living cell only construct such as cartilage, liver, cardio
myocyte, blood vessel, and so on.

Although we just three-dimensionally placed multicel-
lular spheroid roughly to fabricate pre-designed shape,
the cells in the construct immediately moved to re-orga-
nize, as normal its original histological alignment. Some
projects are now engaging in vivo study, like “Bio-3D
printed blood vessel” shows good animal experimental
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results in mini-pig A-V shunt model.

Near future, with combination of the robotic technolo-
gy and the bio technology, we may be able to build living
organs for autologous transplantation. And this multi-
cell construct may be useful research tools for drug de-
velopment.
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Outline of a plan for Japanese Project “ARCH-Tox” for the Future Chemicals Management Policy:
Research and Development of in vitro and in vivo Assays for Internationally Leading Hazard

Assessment and Test Methods
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Div. of Risk Assessment, Biological Safety Research Center (BSRC),National Institute of Health Sciences (NIHS), Tokyo, Japan
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In 2011, Japan' Ministry of Economy, Trade and In-
dustry (METI) launched a new 5 years research project,
entitled as “ARCH-Tox”, with the goal of promoting the
3Rs in 28-day repeated dose oral toxicity studies, which
are used to screen for compliance with Japan's Chem-
ical Substances Control Law. This project includes the
following two sub-projects.

1. Tox-Omics Project: Development of methods to de-
tect multiple-toxic effects using gene expression anal-
ysis
Tox-Omics project will attempt to analyze changes in
gene expression in animals tested in 28-day repeat-
ed dose studies. This result contributes to establish
methods for prediction or detection of carcinogenic-
ity, neurotoxicity, or other effects of chemical sub-
stances in major organs.
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2. Tox-In vitro Project: Development of in vitro assays
to detect toxicities, including target organ toxicity
and metabolic function
This sub-project will attempt to establish in vitro test
methods simulated in vivo toxic effects for the speedy
and efficient assessment of hepatotoxicity, nephrotox-
icity, and other endpoints in repeated dose studies.

We believe that the successful completion of these
projects will help further worldwide application of the
3Rs to safety evaluation of chemicals in systemic toxici-
ty testing.
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