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IR HE 2
— el [ A LA BRI F 7 R

iEC®IC

B ERR L, EEICH ) ILEWE 0% &M F F
MdA7200FFELENTEY, BELLRBELD
B IE 2 TN A 720 OEHETFE L L TITER
BIZFHEN TS, LA L, BiEHE~DEE K
UCHRBRONEE, b M~ osFt, RERoR#ER
JIAMIETLIHEL EOBRENETLHT, Ih
FCTLZORENHERE I N T E BT EHEA
BT HREBEL DS, X0 ey 2 FRE A o8 A
MWROLNDL LI > TETCNL, 9 LHR
Db L, BEFEHEINTVEON [HH7 7o —F
#: (New Approach Methodologies : NAMs) | & XiZh
LA MEEMNETH B LLATIE Methods DB b H
WS NTW2AS, JT4EIE Methodologies 25 & ) Jis <
WHENTED, NAMs 1338 L Wil &0 Bk
EMEILY, TOFEoMEL LTh b
D452 dH%, NAMs OE A (I F 72 8 &
o THBY, FRICEIN R OKETIZEHEB OZEE 12
IVERbEZED L) ETHEETTOH DL, 2D
&9 EBZBIMO P T, BHATH NAMs OF]H
WEEHENDL L) R->TETBY, ZZTlRE
MEEIIBIT S A7 FHOFEIZBIT 5 NAMs O

B3 - WALIRYE, FREE R OSSR ORI O W T
A Do
NAMs DFEsE

NAMs OFEROEL L, B mitom b, FlaEs
MOMES, K OB EAEOZEE & BRICEBL T
bo FRIZ, BHEEMOMERIZEY, LAV
ST ENERTREE o2 2 ENKELERNTH
Bo BN NAMs O I >+ 7 M, 2000 FHEI12 A
AHi2 5 (Q) SAR E TV DRSS K O in vitro FER:
ORFELLTHLT>RELTETEY, 2000 FE1
DIBE (T B 2= E AT O AR 12 X 1 in vitro 3RS (4F
(2, AR EEERER L Y BRT v b A BB HOD)
LEMEFERBE L TEASINL LI - T
W7zs, K 1IZRT & 9 12 2007 F LRI B FEER D
HIRAZ TN 72 BRI 2 B S ANEFE & e > TE TV 5o
9, REFET 773 — (NRC, 2007) %% [ Toxicity
testing in the 21st century: a vision and a strategy | % %&
FL, EROBYEBRIAKTET, NIBET SH
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EFSA (external scientific report):
Development of a Roadmap for Action
on New Approach Methodologies in
Risk Assessment

US-EPA: 20355 £ TICTSCAIC SIS
SIMEREREERE

US-EPA: Strategic Plan to Promote the Development and
Implementation of Alternative Test Methods Within the

TSCA ProgramD/AZ% 0
ICCVAM: A Strategic Roadmap for Establishing New
Approaches to Evaluate the Safety of Chemicals and 2020
Medical Products in the United States433& ‘
2018
US-EPA: “Next Generation Risk Assessment: ‘

Incorporation Of Recent Advances In
Molecular, Computational, And Systems
Biology (Final Report)" M 436 ®

2014

®
2013 EU:{LIERICH (I SEMICE T<HBRDEEMA L

(LU A EEIB1E)

®
2010 US-EPA: Next Generation Risk Assessment (NexGen) programfiis
ER : RIZA BD 2 CERT NS EMOREICET 58T

2007
NRC: "Toxicity testing in the 21st century: a vision and a strategy” (DHHAR
US-EPA: ToxCast 0145 LBfitA

B1 NAMs D&

PEERM 2 e T 2 MG 2 3R L 72, 4R IRER
BT (US-EPA) 13 Toxicity Forecaster (ToxCast)
7075 A% L, in vitro & in silico D FFE 5
Gl HEFM T ERTE A2 HIET B2 IO,
C ORAUZERIZ O B x5 2, NAMs ~D B0
PEEICEE 072, —77, WINTIZE 2010 4F IR~
ZHMOZDIHH S N A OREICE T 554
A, DRI FEERENY O B AEH G O ZHIZ
FTRA, 2013 4E1213 EU 2L S B I2 BT 5
BYREELEEILL, ThEZITTELLOEZ
ERDPEBEOBICENEH L TWw5, 2D, BRI
T (ECHA) & RINA M Z 2% (EFSA) 131k
W E T B ORI BT 5 NAMs FIF 12
THU— RNy TEEHERLTVDE, 35122

WAL T D, 2025 4E 4 123K E D FDA, EPA L O
NIH %% NAMs D0 FIC & 2 B B D BE L 781

MY 5 AR FEWHE MK TAELLY,
NAMs DTEF B ER

NAMs i3, bW EE M, ERMFE, Amie
FEAl 7 &I 72 B LB OB M EIIC B

LEMEROAE - B - B EEHME LFNEE
MiFHORTH Y, RO HEIKTET,
R SN R T B T e S T R S = E = B
T, NAMs O EFRITKEE R OHBEIZ L > TR L
%73, US-EPA, ECHA, KEIOREBEOMEEIZH T
LHEBENHEBEEREES (ICCVAM) 7 &, Bt
% [\l L2 ofLEW - OB % 5T 5 720 O Wh
W77 7a—F& L TNAMs ZEF L TWwWb, US-
EPA I3 NAMs & [ RERENY % & 31 L¥ W E O
B EM:E S A 720G C & B H U3 B
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2I2 3

ECHA: NAMsICREd % D—o2ay JHifE
“New Approach Methodologies Workshop:

Towards an Animal Free Regulatory System

2021 for Industrial Chemicals”.

BRI : & DR C IR S B EACEDIRE ZHERL DD,
BhEER T ERIEENICBRIE T D72 00IC , ST SEERBRO)
Fﬁ%t%ﬁﬁ%@ﬁiéﬂ%ﬁ&%ﬁ;ﬁ?ﬁﬁeﬁ

EFSA: EFSA strategy 2027 science safe food sustainability D2

2022

2016 ECHA: NAMsICRET % D—223 v JHifE
“Topical Scientific Workshop - New Approach
Methedologies in Regulatary Science”

FKICH 1T DNAMSFIRIC IS
FEERNEENHD

FEAE, [NAMsIBIY 2ERBMH) #RANL Y, [ARRLZARFNFMIR
BAve ROy L REETE (NAMs) &35 L/cRENFE (ATA) o
BLBATORE~PRIGBE, FEmESELPIc~] (2024512858) &Y

ELTRESITTEY, ECHA b EREIC B RER
OREE L L 2 BUERBTEIIELE T 25T
el ELTHEL TS, T/, OECD (RiFh
TIBASERERE) <ix, BB & EERA 7 52

FANZIRET B 72012, NAMs ZiEHT 285461
HEF 7 70 —F (IATA) ORZE2HEO TV 5,
LA L, NAMs DERZIZITH— S 7z ERIELREILF
T, BEOHBIPR AL o TEOMBARL

HILFRE E 2> T\ D, B2 NAMSs Hfff i LIF
DIODOHTFIVIIHTHND,
®invitro 3 GHAL - MkkZ H 2 3BT
@ in chemico . ({L&2A9 BUG % F VW 72 3BRT-12)

@ insilico 3 (GHEEF IV % v 2 86 1)

BHMOFERIIE LT, THROZERLT RN
il DAL #EALEE % B g L 72 500 S BR i O e 37 ATHE A
DOBHLN, FEHFEIFEINT VL, ThEhD
REM 2 RBEOEZ DT 2R T,

@ Invitro 1%, MIfEEEEEUIA VI 4 FEAT %
HWT, & hoAEMEEE HIT 2 MESD 5,
FRBEE LT, MlEmallE 5
IV 7 4 FiB&E MPS (Microphysiological System (4
B 25 0)) E03H b, BT LHMBE LT
MO E o T D 7280, B ERER X
DHHEBEN L PAORELFU LR T WA ESDH
A3, in vitro RO — 09 % ETH D BN 2
BLIFMT 2 0DEELRETNVORENLETDH
%o

@ In chemico i, AR Tl Z 2L RS % 5
ik, FUEZWET I2HBETFETHL, ¥ 0808
MEAER, BREMRE 7T FRICHEE (b
WEORIGHEZ AR, 7T LLF—FREEE ) %
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EWHSNTWD, 2 O ERIT R D X
WEROBVEFHEATTRETH V), AT CIEEICA
S B O F R O FHIC T S T b,

@ lInsilicoiEld, av¥a—¥%—%FFY V7%
MLHETFNENCcH L, 2L, (Q SARET
ViE, WRRT— 52+ 4Z L CHEMETHEET
LHET, BIERICHES I A 7RIS
MM TH b, ZOMf, PBK (AEHENE)E
physiologically-based kinetics) <E7°)l, IVIVE (in vi-
tro to in vivo extrapolation) : in vitro SERRE % VT,
EEOEREFHEET 5T ELH S, Insilico
HIERKED invitro BEET— ¥ Xig A I 7 A7~ %%
EERAETHEICOEHATHY, HESITAIZFHL
7RV IER SNTw b,

L22L, NAMs DERZIZIZWL O ORELH 5,
ABROMGE, BEHEAL N ORREIZE L CiE, NAMs &
FT I3 2 4% CHTBUC & 2 %D 720 Offi— 1) 7 574
DEZHONMETHLZ L, I THLrZ LIk
LERT =Y ONE, FHICAEREEYHIZOWTO
NAMs O FHIIEBI OAJE DM, FEm oS e %
DFERO NI H M 22 NE K W& RO
WRBLHIHECR DS LI L 7 B e EOFEDN D 5 o

BRREEESNDHI L AEIIETS

NAMs DB V) A A IR
BMEEREETY, BWHBROK LI EHEFH

T & WA R % H OIS BRI o —H

FEMEMMEOFMEFEOT A 5 AITBWVT,

NAMs % #H L 72 F6123 % o

- BRI oM LEBF O - 1 ERIB LT
TTC 12250 < BB IEEMASHEH ST b 2,

- BN O BESE O FH - WAL & B
% |gE #& &G D in chemico 3Er, 7 L V¥ —1%
Sl 7z 7 3 BRES O R % Fv 7z
insilico FEANET SN TS Y,

- BN OF R OFH © (Q) SAR b & /- ER
FEWHETH E TTC 7 70 —FI2 X B — ko B
HIEFEAS A S Twb Y,

- BB RO RN - EIEIIRAE L TTC 23
DL BB RIS ST b Y,
AMZERESTE, AMBEEDEOFMFHEC

B0 A2 CERT R % Bl & L 72 S 2 5 Ml

W EEBLTBY, EBRLAAA T ADLD

THhb [ERHIERER - FHEED) A 7 G Y

45X, KRFREEOKENTY ANsNT

Wh, ZOFETIX, E57% 5 NAMs OE [T

LRl LD SN TE T WD, Bl 213,

2016 4F2° 5 2023 FI2AF T L7z [In silico Fi:

DA & B i B AL B O 7l o K #L

LB 2 EBIRESE] O, TEIBSEhIANC S L 72 g

R#YOFT-7) A7 FETFHEICET 205 7 &

0TI S B B O B 38 12 B A T ge—a ¥
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WIS 727 — 7 N=2ADER T EOHE—] ¢ T
i, in silico FHI X 1% PBK E )0V &2 I&H L 72 IF314:
FHIWFZE, QSAR & TTC %M L 7z 38 & 2 ot
W DOFHMA F — LS, ALFEEEICIED ) - T
70 Z\|Zinvitro 77— Z 2728 — K770 A
FHEORFELR &) X 7 % BE 2 7250 F 0 B
BB EREINTETNDS, 72771, INSED
DEMREIZTREDN T L RXIVOBKETH D
FRAIIHIETE 2 DIFZRFEETHO (Q) SAR X
WETTC 7 7u—FDOFEHICIRE SN TWS, PBK X
iinvitro 7 — % % &% — b L TATEGEI T E %
NAMs & L CHEV.$ 5 F CTIIEFRENFEL TV 5,
—F/T, EmBAEDAOSE TS EAE T LS
ORI CESE IS E HAY & L7z NAMs %8 7' 1
Vs PPEBINTWE, Bl 21X, ERSENE
HEEOFM S A5 4 & LT invivo KUY in vitro 7 — ¥
ZEITEMFEB R L AISHIP 723 2 7 8 9,
A EHR AT FH M B M NEERET VO
FEEENE L CEHWERY BT 5 720 O A4 R
VAT ATHDH MPS & EHEMBERIZERILT 5720
O AMED-MPS 7u ¥ =7 b (M2) VW 2k, 4%
HFHEOTFHE % B L 7258 O NAMs B SEHFZE DS HE o
S5NTW5h, LAL, b0 & 4TI HH
THOIZE, EAHE #EATE LAY FRA Y
N OHIBR K Y MPS % D ##E 7 in vitro & A7 A O
REFHT 2E 2 e BEE#AT 2 EITHKKRN—TF
WOBEWIREDTE > TWAIRILTH b, 2D L)%
T AT L DOAND NAMs D217 AIUZE§ 5 FRE
B LTI, WCKko#HIRERIIC BT b FERDIRTE
TlEdH b b DD, 2024 412 Interagency Coordinating
Committee on the Validation of Alternative Methods (ICC-
VAM) 7% NAMs O IREE & fTESZ T ANICBE§ 5 X
#TW AHLTWE, T2, BEFCTHKkZRLEL
72 NAMs BFZEBASE I IE RBIBL 2 F9E ) v — AD A
ENTETBY, BN ToBEHoRE 70y
7 MZBWTHEL DT — AR T4 ERHL T
5LV IRIEEDPENZ R THh R D EA TV S,

NAMs DITECERICFH T -RBERE

il 4 @ NAMs Fefli 721 T, in vivo SERIZ BT 5
HEROBMELR T FKRA U b %30T 21234+
THoTh, BAFHHR N OHEE D NAMs 5T 55 5 -
FMEHEAGDLEL IATAIC L DV EMR T Y FRA
v b Ol & TTEE & § A ME AT TV 5, OECD
TIZ, IATA DR THERIZ, HEoRBEROTF—%
AR TNE THERL S 5 Defined Approach (DA) 12 &\
9 AN T 2 B R RS & IR S = R A~
MIZDOWT, OECD OFREBREH A FF 4 v & LT
ELTWS, 2F 10, NAMs & A AY AT ECEEAT 12
YA EDUEEE o TETWD, HEETIE
EVER 2 FEMICBRE L2 Tk d 208, HEo
NAMs Z H{v: 5 2 & TITBGERH 2179 T &5 T& 5
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Head Quarter (PS, PO, Senior Managers from Pharma)

Report

Direction/Advice

| AMED Executive Office

Direction/Adviceg#® "
Report

Repor‘tTDirection/Advice

Direction/Advice

Report

fi

¥

Device
Manufacturing

« Fabrication Team

* Processing Team

« Detector Team

» Cell evaluation
Team

Device Supplier

Model Development

Liver Team

Gut Team

i

Kidney Team
BBB Team

H

Standardization

4| =zaisT

o - Device assay Team
+ Analysis Team

+ Standardization Team
+ Material Evaluation

Team

Researcher from
Pharma

_JSCA Central Research Center / Open Laboratory

Ishida S, Research and Development of Microphysiological Systems in Japan
Supported by the AMED-MPS Project. Front Toxicol. 2021; 3: 657765.

K2 AMED-MPS 7T =7 + (2017-2022) OHfZefkiil

BBl & LT, 5% < DNAMs DA EZERT B2 &
OFEHRUITRENEE L 5N D,

— 5T, EMEEREESOBEEZFMLEO&EE
1200, FEENEELRETHLEVI I RAI DD 5L,
BHEOEZA, ZOHWOZOIIZEF R
UAEsEABERBRO ETZEE (NOAEL), ZEATA
PR 3T — 5 555115 NOAEL, 1= v
M)A ZEFEOERN 2 BEREEILEE NS,
D F D, NAMs ORI AT AUz, Bt
it v o 2 TEN R HE BT 57210 Th
, EueHtiEEsRIETE 2 L), BEL
NAMs ORSEDSLETH 5o IR L TRICKTIE,
T 7 52T AU TS 72 2 P 2 BB S & LT,
IVIVE X i3 % = ) AOP (Adverse Outcome Pathway)
EEHWEEHE Y 7 a —F 2R IZRIE L Tw
%o IVIVE Tl in vitro 3% T & 7z AR PEIC
PBK EF V%M LT, invivo TOHEKGEE T
HIrEwH)arv 7 FTHEEINS (X3), PBK
TR T A= bHRAETLINEETIH LD
O, JFEHAYIZIZ invitro 7 — ¥ 22 5 invivo D2 E T
WD ANl b, L2L, 855 EE
LT, CORTIRHEAEOTY FRAL Y MHDWITR
HZZXAL LT TELRNWD, BWEBRO L SR
A2 FHT 272120 in vivo TERT 2T REED S
HIRTCOTY FRA Y MR LTZOREMHT
LUENH Y, BEMIZI invivo 2B L X,
LA L, #8ER % Ea TR, & v B

86

T ORHIRNT 72 & G0 F I 7 AT — 7 FHlA
Hbt, 52 Al ERE o KRR 7 — 7 TS
AR R UE, REBEHOWTREIIE T 2 ETFHT
Xb, BRIZBWT L F— ¥ ORELEMITH L TR
TRENE % Z 58 L 72 R0 2 TR 2 47 218, %
EFHTOHEICIZEHTE 5T 5038 3 TI
HEINTWABE, F72, invitro 12 W Ao fEE
D L= ) — HBURTIZ in vivo 1213 IX 7% WS,
MPS R4 VA ) A REMTOFEIZ L ) LR in
Vitro ¥ A7 A EB WS Z & TR Z DR S % i
RO H Y 2 Do

NAMs OITBRIICBE L CiE, Dk & b EHliT
LB E LR E Z ORI LELEbN D, I
WD DANZF D) THo7zX 912, EBEHY % FFAf 5 e
ELTZITANSNS 7201213 OECD 7% & 0 [F Bk
BB AEFMTEDOT A FF 4 ALHS, RIS
EREE LT —AbHHrEEDODND, L2L,
MPS @ X 9 72 & B 7 invitro BEERITBIS%E () o
FA KT 2 @A 8 <, B 247209
%, WEROGBEMERY GFHR 8K L v
BHMEIROONE LD %, HREOTA KT 4~
ANDOEHEACZEIROFAN TN LR RETH B & &
AoNTWE, EEMIZIE, NFEFTOHA R4
VEDRR P REERELLETH Y, BEREMT
DORVEEFAMFNCIE D W25 72 R FREE B L Cod—
B 7% 2 H % B3 HEE O B ICHE S TT L LE
BHbEEbLNL, 512, (QSARZ AW A A
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In vitro concentration-

PB(P)K modeling-based

Predicted in vivo

response . reverse dosimetry . dose-response
Inhalation

= 100 - * 1 Lung | = 100

£ . ] v~ £

s 80 - s 80 &

5 g0 A ar T e

O (=)

: & 2+ oy perused | —— 5 E W

= o

e 5 idney |——% g

g 2 s g a 20

o {2 2 2

4 C CLRenal T 4

0 < > 0 ,
' ACyp A‘:snI . ) EDyo El:)s.,T i
In vitro concentration (UM) Qgut iy CHepatic In vivo dose (mg/kg bw)
L /
Oral T
The process of IVIVE of dosimetry, figure adapted from “Louisse et al., Use of Physiologically Based Kinetic Modeling-Based
Reverse Dosimetry to Predict in Vivo Toxicity from in Vitro Data. Chem. Res. Toxicol. 2017, 30, 114-125. “

3 IVIVE (invitro to in vivo extrapolation) M2

R4 Y, HHVIEHRED Al Z HHO72REROMBHRIZ AMED-MPS 70 ¥ = 7 Mi#) %z .l & L T OECD

i, BN (BEMER) X 2HEPEETH
5 EENTVD, (EROFERERIC BV TEBEMIC
BHALENT A FIA 2D HBERTH o
THRBBITEMRPZORREEZHET S L )12,
NAMs 1220 B R A HET 5720 DEMR D
BERIILETH D, TOBICEELRZ LIX, T0E
FA%21%, in vitro & OFin silico 720 2R L 72 HnEk 72
VFCT7% <, invivo 1B L COHIGE L RERDSLETH
D, B ER E AR T & S PR 2 nEk K OV
BUBETH b, &% in vivo KEEDSHEA LT &
IR E SN LT, invivo REEOKED &0
T NAMs HAiT OFE R 2 BHERI BN T E 2 A
MrBERL TV Z &L, SBOEELFETH A
EEZBND,

BhWIZ
COEHICEMEED) A7 EMEED THEA
T ORI E T 5 22012 Bk & s
%< O NAMs BIFESOIZE 70 Y = 7 ASEFTL T
Wb, UL, BURD NAMs Hifffid, F 228121
2RI 2 AR ICIE— L E T A IR Tk
<, B LI - BEEE FIREom L 4
BT, AT EAFICIZT AL 0ENED S
DOLEZOND, 5|2, AREEREEIZBW
TYAZFBOEER BN TH 5FAEBREOZRE
WAL TUE, ERER ) XA 7 RIS 57200
NAMs D BHFEAS BT, X 0 5B 7% Huit o HE @ A5
BrENnb, i, &) A7 BEESEICE
A AN - BBISEEORIK O BEELRRETH DL D
LN, LaL, BRSBTS NAMs OB ZENT7E
WD MR oRIIHEEICHEZ TBY, BEEOES
WD o THEFEICHEA TS LI, RPETD
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NDFA Y INEBE~OE & ST b ED TV B,
SO LKL EET L, EBENRERILE R
HHEDTRILIZ L 1) NAMs DITEZ T AN B E I
ATWELDEEDLNS, —, BHEIZBNRIT
OB O K E B RAFHERI I X 2 By O FIRIZ W 725
B L T, SREF S 8 o i % B,
U, KRBT AEAZ SR LoD b BFHEICR L
TERBMBETHERTL LML, et My 572
DIZIIPEROEYE T IV & insilico, in vitro, fUEE)
WET NG ED NAMs & & Tlk 4 R FEBBELE SN
LHEVIFEHLHELTWS B, NAMs BT lZ & 54
ROWRER OFREZAT ) HMEROBERISMZ T, 5
Bl oMb G- m ek 2 BEc X 2 HM
ROBFROBBETL TV RETH L EIE LT 5,

SRR

1) Thomas Hartung, Comment: The Turning Point:
April 2025 Marks Historic Shift in US Animal Te-
sting Policy. ALTEX, accepted manuscript published
April 30, 2025. doi:10.14573/altex.2504301
BEMEERTEE, WINPT 5 SR
SEMMIE ST (2021 4 9 A iE), (https://www.fsc.
go.jp/hyouka/index.data/tenkabutu-hyouka-shishin.
pdf)
AmEERES, Wi (BER) B3 25 &m
TR R BT TR 81 (2021 45 9 HEkiF), (https://
www.fsc.go.jp/senmon/tenkabutu/index.data/kou-
so-hyouka-shishin.pdf)
EmEeTES, FECET 2 &R AR
fili $& £ (2021 4 9 A L 1E ), (https://www.fsc.
go.jp/senmon/tenkabutu/index.data/hatsul-2_guideli-
nes_for flavoring_revised.pdf)

2)

3)

4)
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HBmZeERES, AaHEE R OERDEICH
5 5 Fan R AR MR & (40F0 6 45 4 HEE),
(https:/iwww.fsc.go.jp/senmon/kiguyouki/index.data/
kiguyouki_syokuhinkenkoueikyouhyoukashishin_
kaisei_202404.pdf)

A SR BANTTZE, In silico THEDEA
(2 & % fr s B AL Y o F R I O AE B L
B8 B HBIFSE (2022 4E),  (https://www.fsc.
go.jp/fsciis/technicalResearch/show/
¢h099920212006)

i HES B R MBI 72, RSB () (2528 L
7TeRFERHY O 70) A 7 FHHFEICET 5
f7e (2023 4), (https:/iwww.fsc.go.jp/fsciis/tech-
nicalResearch/show/ch099920221906)

Ao R BRI BAT 58, B BRI SR
DOFZEIZE Y B sE—H TR 727 — 8
N—ZADEHFEOMEF— (2020 4E), (https:/
www.fsc.go.jp/fsciis/technicalResearch/show/
¢ch099920191801)

Al-based Substance Hazard Integrated Prediction
System (AI-SHIPS), http://www-dsc.naist.jp/ai-
ships/)
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12)

13)

Ishida S., Research and Development of Microphy-
siological Systems in Japan Supported by the
AMED-MPS Project. Front Toxicol. 2021; 3: 657765.
Interagency Coordinating Committee on the Valida-
tion of Alternative Methods (ICCVAM), Validation,
Qualification, and Regulatory Acceptance of New
Approach Methodologies, 2024. (https://ntp.niehs.
nih.gov/sites/default/files/2024-03/VWG_Repor-
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Organisation for Economic Co-operation and De-
velopment (OECD), Guidance Document on the
Reporting of Defined Approaches to be Used Within
Integrated Approaches to Testing and Assessment,
OECD Series on Testing and Assessment, No.
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Society of Toxicology (SOT), SOT Statement on
the Use of Animals in Research and New Approach
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BTN EEFRERBMESKR VROV L [ERBVEEAL LPAREOR L]

<) 2ET IV E AR DR

Hf R

BHEOFE?T

FEmET 12

VNG BIE AN ASES HSANFZERT MR ALIFZERS
INEXT-Ganken 7’1 7 F & HSAMBEHSEEBEH 70 2 7 b

#

A b L ARZFCHIEZ IR L2 BB, SAOIHNCIEZ S —T, REBWEZ 5w 5
Senescence-associated secretory phenotype (SASP) % fi L CHIE IR B DOFEA R MIT L RAET 5 Z LATR S
NTE7z, 22T, B EENE T2 2 LT, MEEREOTHRWEHE HAY L L7z Senotherapy @
FEMERZEDO TN D, £0O—HT, BLMOER L EA TR, 0T 2HM0E 33z sn
T, ald, RTFy—EEEEZFAHL2E867Te—T7D A7) —= 71251, Dipeptidyl
peptidase 4 (DPP4) %5 & L2806 7 0 — 7 A LM CIBIRIM A S ISR 2 2 L 2 RN L
720 E512, DPP4 #HEE L7270 — 7 2 HWT~ ZAEENTOELMBOTHALICEI L2 Zh
LORRIE, AFICB W TIHRENISEMIEZ B 3 2 Bl OFER <>, DPP4 DT F & — Eif1k % F)

AL727a RSy 72k %, #Hi7:7 Senotherapy DFIFICHES$ 5 Z L i s s,
¥ —"7— K ! DPP4, Senotherapy, # 7 0—7, 4 x—T 7, flila#it

1. FU®IC

FNEBACITAST W Al B o4 1k 2 ke 2 L7z
KETHY, DNAHG L LD S FSEL AL AD
FlEet o THA 7)) MR F—EOHER
T T A pIWATCIPL 5 n16NKR DTN LA 95 2 &
THEIND [1, 2] WHFLEY O I 2 M in
vitro DR ERICBWT—ERBDOHREZ MR L,
RATHIE L % { % 5 T & 75, 1956 412 Haff & (2
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Transferrin receptor knockdown attenuates atrial fibrillation
by inhibiting cardiomyocyte ferroptosis and atrial fibrosis............ccccccceeeiiiiiiiniinns 348-361

Yufei Zhan®, Yang Zhou®, Chi Zhang?®, Zongwang Zhai®, Yi Yang® and Xingpeng Liu"
YDepartment of Cardiology, Beijing Chao-Yang Hospital, Capital Medical University, No. 8 Gongti
South Road, Beijing 100020, P.R. China, ?Department of Internal Medicine, Jinzhou Center for
Disease Control and Prevention, No. 8-35 Jiefang Road, Guta District, Jinzhou, Liaoning 21001, P.R.
China, ®Department of Cardiology, Peking University Shougang Hospital, No. 9, Jinyuanzhuang
Road, Shijingshan District, Beijing 100144, P.R. China, “Department of Cardiology, Beijing Tongren
Hospital, Capital Medical University, No. 8, Chongwenmen Inner Street, Dongcheng District, Beijing
100005, P.R. China

Atrial fibrillation (AF) is a common arrhythmia in clinical. Its most important pathophysiological
factor is atrial fibrosis. Transferrin receptor (TFRC) promotes ferroptosis by facilitating iron
uptake. Its role in AF is unknown. TFRC expression in Angiotensin Il (Ang Il)-induced AF mice
was significantly upregulated. TFRC knockdown significantly reduced AF occurrence. TFRC
silence ameliorated myocardial fibrosis by inhibiting transforming growth factor-p1 (TGF-B1)/
Smad2 pathway in vivo. TFRC interference reduced ferroptosis by inhibiting lipid oxidation product
generation in vivo. Ang ll-induced HL-1 cardiomyocyte model was employed to simulate an in vivo
situation. The in vitro results were consistent with the in vivo results. Forkhead box O3 (FOX03)
was reported to protect atrium against fibrosis and participate in ferroptosis. FOXO3 exerted
transcriptional repressive activity by binding to TFRC promoter. FOXO3 overexpression protected
HL-1 cells against ferroptosis, which was reversed by TFRC overexpression. In summary, TFRC
knockdown reduces AF occurrence by ameliorating atrial fibrosis through inhibiting cardiomyocyte
ferroptosis under FOXO3 regulation.

A novel early onset spinocerebellar ataxia 13 BAC mouse model
with cerebellar atrophy, tremor, and ataxic gait ............ccccovriiiieiiiii e, 362-374

Junxiang Yin*?, Jerelyn A. Nick®, Swati Khare®*, Heidi E. Kloefkorn®, Ming Gao®,
Michael Wu®, Jennifer White?, James L. Resnick®, Kyle D. Allen”, Harry S. Nick?
and Michael F. Waters™?
YDepartment of Neurology, Icahn School of Medicine at Mount Sinai, 1468 Madison Ave,
Annernberg 14-94 (Box 1137), New York, 10029, USA, ?Departments of Neurology, Barrow
Neurological Institute, St. Joseph’s Hospital and Medical Center, Dignity Health, 350 W Thomas
Rd, Phoenix, Arizona 85013, USA, 3)Department of Neuroscience, University of Florida, 1149
Newell Dr.Gainesville, Florida 32610,USA, ?Oxford PharmaGenesis Inc, 103 Foulk Rd STE
202,Wilmington, Delaware 19803 USA, ®School of Chemical, Biological and Environmental
Engineering, Oregon State University, 105 SW 26th St #116, Corvallis, Oregon, 97331, USA,
®Department of Molecular Genetics and Microbiology, University of Florida, 1200 Newell Drive,
Florida 32610, USA, 7)Department of Biomedical Engineering, University of Florida, PO Box 116131,
Gainesville, Florida 32611, USA

Spinocerebellar ataxia 13 (SCA13) is an autosomal dominant neurological disorder caused by
mutations in KCNC3. Our previous studies revealed that KCNC3 (Potassium Voltage-Gated Channel
Subfamily C Member 3) mutation R423H results in an early-onset form of SCA13. Previous
biological models of SCA13 include zebrafish and Drosophila but no mammalian systems. More
recently, mouse models with Kcnc3 mutations presented behavioral abnormalities but without obvious
pathological changes in the cerebellum, a hallmark of patients with SCA13. Here, we present a novel
transgenic mouse model by bacterial artificial chromosome (BAC) recombineering to express the full-
length mouse Kcne3 expressing the R424H mutation. This BAC-R424H mice exhibited behavioral
and pathological changes mimicking the clinical phenotype of the disease. The BAC-R424H mice
(homologous to R423H in human) developed early onset clinical symptoms with aberrant gait, tremor,
and cerebellar atrophy. Histopathological analysis of the cerebellum in BAC-R424H mice showed
progressive Purkinje cell loss and thinning of the molecular cell layer. Additionally, Purkinje cells of
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BAC-R424H mice showed significantly lower spontaneous firing frequency with a corresponding
increase in inter-spike interval compared to that of wild-type mice. Our SCA13 transgenic mice
recapitulate both neuropathological and behavioral changes manifested in human SCA13 R423H
patients and provide an advantageous approach to understanding the role of voltage-gated potassium
channel in cerebellar morphogenesis and function. This mammalian in vivo model will lead to further
understanding of the R423H allelic form of SCA13 from the molecular to the behavioral level and
serve as a platform for testing potential therapeutic compounds.

Reference intervals for hematologic and biochemical values in Cynomolgus
monkeys from different breeding populations in China.............ccccoeveeeiiiiiiinns 375-383

Shuyan Wang*?, Yongtao Liu?, Caiyun Li?, Lei Shi*?, Qi Zhao'?, Jiang Lv?,
Yuwen Zhang?, Xijie Wang"? and Yan Chang“?
DChina State Institute of Pharmaceutical Industry, 285 Copernicus Road, Pilot Free Trade Zone,

Pudong, Shanghai 201203, P.R. China, 2Shanghai InnoStar Bio-tech Co., Ltd., 199 Guoshoujing
Road, Pilot Free Trade Zone, Pudong, Shanghai 201203, P.R. China

The Cynomolgus monkey is the most widely used models in non-clinical studies. As factors like
age, gender, and breeding province may affect hematologic and serum biochemical parameters, it
is important to establish base values of these parameters by these three factors and to determine the
effects of these factors on the parameters. In total, 1794 Cynomolgus monkeys (Male: 901, Female:
893) were selected. A total of 24 hematologic and 21 serum biochemical parameters were measured,
and the effects of age, gender, and breeding province were analyzed. Base values for hematologic and
serum biochemical parameters were established by age, gender, and breeding province. A significant
neutrophil percent, alkaline phosphatase, and creatinine differences were observed between different
ages; a significant alkaline phosphatase, gamma glutamyl transpeptidase, and creatinine differences
were observed between males and females; a significant lymphocyte percent, neutrophil percent,
reticulocyte count, alkaline phosphatase, gamma glutamyl transpeptidase, and creatinine differences
were observed between different breeding provinces. The results emphasize the importance of
improving base values by age, gender, and breeding provinces. There was no statistically significant
difference in most of the above parameters, and Cynomolgus monkeys from different breeding
provinces can be used in the same study.
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