&‘% The 31st Annual Meeting of

the Japanese Society for Alternatives to Animal Experiments

JSAAE

HEIMRBREEFS
B3I1EXE

DEERREEE0 |
L NAERE '

Systematization of alternativesto 4 a
animal experiments and |
human resource development i

‘>

20184
.,J11a235~255

November 23 (Fri) — 25(Sun), 2018

Sojo University, SoLA hall

T B swxeass

Taku Matsushita, Ph.D., Sojo University




A
L850,

EB B

" JSAAE

HEABMIEREREREEFS
310X

JOJ3L - EmEEES

Program and Abstracts

The 31st Annual Meeting of
the Japanese Society for Alternatives to Animal Experiments

S
BYRRE AL OB AT

Systematization of alternatives to animal experiments
and human resource development

™ 2018FE 118238 ~258H

@ November 23 (Fri) — 25(Sun), 2018

215 mﬁk? SoLA

& Sojo University, SoLA hall
TR T B shxzazs
&Y Taku Matsushita, Ph.D., Sojo University

BESMRBRABEEZZEZRIAXREFER

SRAZ DRAENHZER EREHRTIFREE
T860-0082 REAEREAMFAEX HHA-22-1

E-mail: jsaae-31 @life.sojo-u.ac.jp

http: //jsaae31.umin.jp/

Secretariat

Department of Applied Life Science,Sojo University
4-22-1 lkeda, Nishi-ku, Kumamoto 860-0082, Japan

E-mail: jsaae-31 @life.sojo-u.ac.jp

http: //jsaae31.umin.jp/



BARSPEBENEEZZSAEE

(=T = H FESA XK
1 19884E2H 13H SRL & 3 F—% (H5) *

2 198941 H 28 H S SRR (B0) *

3 1989410 19,20 H BT SR (FhZR)1) i I
4 1990410 411, 12H TR ERETRA -V (HE) NLEPISN
5 1991411 H13,14H RE L E () INEF R

6  19924£12 17,18 H 3750 228 (R ek T
7 19934E12 A 16,17 H RIS 3S £ > 8 — (KRB o
8 1994411128 29H ZFIFTIF - CGER) TR R
9  19954E11H29,30H TR AE () B &
10 19964E12 5,6 H ZFIET ISR () REF ZHE
11 1997411 H 26, 27 H HEFIX S A& bt > 8 — () B —if
12 19984F11 H 18,19 H iaT R (ER) W) ARR
13 19994F11H 13,14 H NER 3 K54 IRL il i () $Ery
14 20004£ 11 H 15~ 17 H T s b (F5) &F B
15 200148 H30H~9H1H O ATEIBR Y (KR NEPISN
16 20024:12H7~9H HRPaEE (D) A T
17 2003411 H7 8H WRAT R (=)0 YR
18 20044E11H30H~12H2H FIE7) v 7 &= (Fl) R EC
19 20054E12H1,2H 7 4 —F b 246 (FZ)N) M A
20 20064121 8,9H PR KBS T v 78 A (L) I AT

F 6 MERIYERBRIEESS
20074:8 §21~25H

RTFNVA —Z b 21 HE (FH)

KB #HH. Spielmann

21 20084£11H 13,14 H mESE (BE) R BRIR
22 2009411 A 13~15H RIRAEF ¥ v > 782 (KPR BE %

23 20104£12H4,5H JLEARFAEF v 28R () il kK=
24 20114 11H10~12H BRI R SR (BT Y Hid
25 20124:12H37~9H BEHE A Z LT F v 28R () I HE—
26 20134E12A19~21H AR T VA (TR I Bh—
27 20144E12H5~7H B E RS () [ETY/N

28 20154 12H10~12H 7= ¥ TR () s HEk

Asian Congress 2016
2016411 H 15,16 H

T R (R IR)

N BRI N

29 2016411 H16~18 H FUNK G (RaR) =R LI
30 2017411 H23~25H KHERXESE T ZH (PIO) () NS B
31 20184F11H23~25H 24K SoLA (FEAR) BT B

(%) BB AM TR E UTORIME



HABYRRIE LSS $31OKR
IS E21 3

HASYREBREEFR R31EA=
a2 BT B 25K% 8%

HARB W EBRR R LSS, B ERO#EY) 2 1T o EEEH]TH 5 3Rs
(Replacement : Ej¥1 % F v 72 W B E~ O EHE, Reduction : B 5 @ Hl k.

Refinement : B0 5 % ¥ i) OHfEE L E L2 B E L, WFoE. BI%E. #H.

PASELAT ) PR T Z QAN FEOFEEREIWEA I BILR T 5 K E o ikd
RIRE 721 T (L EBRFER ERREHRRA ST D . EU IZB W T 20134F
SHIZERN L7 BHNC X 0. fLHEmBSSIC B ERRZ VW5 2 &gk shTB D,
COFZEIMFIWH R Lo2H D) T3, (LFWHEIZBNTH, MINOILFWE OB
Fx. APAf. FRWT K OVHIRRIZBY 3 % BLHI (Registration, Evaluation, Authorization
and Restriction of Chemicals : REACH) X K [E @ S 1E A 24 & # il 22 ( Toxic
Substances Control Act : TSCA) IZBEBRREEOFHRHGE SN L 2 &, i
FHAOIZ b FEBREI & W WAL 2 FHE S 250 WIRLE 2> TEB D £ 7,
51T, I, EEERRLEEICE L Ch. BRI B WV T3Rs 2R
EL7CHEBEORE LPHEATEY) AWM 59 $XTOEGMRFESE I
3Rs & ZE L7258 - FEISKOOLNLEERE D F L7

DL BIRUT T, RFERIIFE3LEAREZ, BATHR A LR T L7,
KRETIE A 7=~ % [BYWEBRRBEZORREE ABER] 122D,
BT MR IS T2 THE 035 F25 L L C OB Itz 2B L7
Kkx 22578 - ARk A L. REHE) AMOBERIZOR T EXRT L L BT,
C DG ORIEHmOWMFEBERIZOWT, EEFOMEEOERKE & b2, [HFICH
L CHSEEE L2 EEZTBD 3, 2512, 3Rs 32 A ENFEO B
HLBHELTBYETI L, —BHEOEEREERICT L7720, RAY —5#E
LB, Ya—bTLEY S LTHIERASZERT . ATFOBEFEEL BHRICKRE
LTHE., FieetoRZR L TnELwEEZTB) 7,

RRIZ D EL72A RERORBICE L, EROBYERREEYS, TX
WS E T AR, IR, E2HRRIERE. O ORY Y AoME, R, 4
FAF =D, SHIZTEN, TBECLELERTOZH I L. KakE
LCOrBEHHRL EITET,

3

HAEMRBABEZR $310K%(2018.11.23-25)

1



RRBINE - BHRRE

AESNE
HFrdy)— ERISINESR LHSINESR
2 B (k) 8,000 1 12,000 1
= H (—%) 13,000 11 16,000 11
FPUITIliNAY S 8,000 1 12,000 [
% & & B 2,000 3,000 9
FERE (74) 3,000 4,000 4
* [FROEFEDREDHTY . (IERE)
BB LSRR, BASHES. AMEREELS. OARESS
BB
HFd)— ERISINE SR LHSINESR
& B(—k) 6,000 9 8,000 9
FEH (—%) 8,000 1 10,000 11
FPUITilINAY 6,000 1 8,000 1
%k & B 3,000 1 4,000 F9
IERE (74) 4,000 4 5,000
* [FROEFEDREDHTY . (IBRE)
BRAELEY RS, BASHYA. ANERIEESS. BAREYA

2 BFEFYERBRABEFR $£31EAR (2018.11.23-25)



SMENDCEA

. BN

SR L SRR SoOLA 1Ry

H B:11H23H (%) 12:30~17:00
11H24H (+) 8:30~17:30
11H25H(H) 8:00~14:00

. FHISEREDRZ

R A=V X )HFICBINESEBEITEOH4I121E. o Lo7Tar s L WiEgE LS
IEEZEETHEE) LTBY 9, BHIEBENLOEN L ) THS L2 S0,

. BIEERBEINE

TZMOERKIZIL, KHNB LB EOA XY FSIMOBICIE, FRESIEEO % %
B\ LET, L) TICBMEEE AN AL — A2 ML THB Y ETOT, £H
BT ot ERECET,

B ZIGEECEENEPHLTE ) 3. RSN ETEH/REITPTEILVEELTE
WETHT, TEETBHEVZLET,

. oO0—o

SR SRS SoLA 1R

H BF:11H23H (4) 12:00~18:00
11A24H (+) 8:30~18:30
11A25H (H) 8:00~15:30

X TFHOBIIZIVLTHRE L D FFHLEBITID L 728w,
XHIZCBEF W TOBEPHIZTEX TR A,

SEE, PR, WA, B4 A FEL PCHERLTIHSTEEL TS,
Fh—0. #5%, BROBIEIHEE BV R E T 0T IR S0,

. BERT

SER L SRR SoLA 2Ry

H BF:11H23H (%) 13:00~18:00
11H24H (+) 9:00~18:30
11H25H(H) 8:30~12:30

HAEMRBABEZR $310K%(2018.11.23-25)



6. BEEEDRE
KPR —HEON NS, SINEOHFEIZ LY 5mNT OEIHIEFRHE I L 5 BEFHEE
2EZE L, RWHILA2ZH (H) &R TEREWLZLIT. —A—RORFEHETTOT,
LI PE e BEOEL £

7. BEHEE - BEEE (FHM)
11H24H (1) L 11 H25H (H) IZBHUM E OHEHH - BREFHHELFHBEV-LET. HF
W BEHEEHICISMNMOFICEB AL E THELTBY 2305, FUIRY 2T ETOT,
FOITTHRLIZEZV, B, BEOAIITRETT,

[#FE#FESS - HEE)
SR B GHfE 5B (512) C &Y
B B:11H24H (+) 12:00~12:50

(RE#HE - AR
SHBE W Gl 51 (512) C &
B BF:11H250 (H) 11:40~12:30

[11B248 ()5 $HRYF47 v MEHISFR - AlE)
ECfigrn © 23 K52 SoOLAL S 2T
H BF: 11 H24H (1) 8:30~M:< 72 W IREEKT

(11B258(R) % $HFUFT v MNEHIEA - BRE]
Bt imr @ SRS SoOLALRE seffdr
H B:11H25H(H) 8:00~M< 2 ) REHT
XF7 v MIBOEDIZOE IMOAEA 2L E T,
MEUWIBRD DTS NE$OT, BEMICTHRA L, ML ADREBHR T L SETWEEET,
Ty MIEESORGRI0GZEE L E L6 E 2D £,

8. SUFavE=F—
11H24H (+) L 11H25H (H) oBERICT v FarkIF -2 LET, FF 3
YEIFIIITEMOFIEBALETHELTBY 925 BRI BTSNV ETOT,
FHOTTHELZE N,
LB, TrFarFry YOV THRE#EOAINEETT,

(MB24B ()% S>FarF4y NEHhiBr - B
FRa Al @ SR SoLA 1FY 23T
H BF:11H24H (£) 8:30~M< 2 D IREHT

4 BAREFYRBABEEFR $31 @K% (2018.11.23-25)



(MB258 (A) % F>Fa>F4oy NEhiGH - B
BCRImFT © SRR SoLA 1R sk
H BF:11H25H(H) 8:00~ME< % ) REH T
Ty MIBOENIRIZOE IO ABANZ L £,
MEUCIRY TS WETOT, BBEMCTEA L, EMLADRER T LSETWLZEET,
XTF Ty MIFryFareI b —HBRI0OGEEELE LOENEZRD 3,

N A
pay

©
&

T

Hp

SIEZ L 2R SoLA 3% SoLA &R— L
B B:11H24H(+) 13:00~14:30
X HARBWEBRRBFELZRERBEOASINTE Y,

0.E2H=
SHG | SO B (PR RE)
B 112410 (£) 18:40~20:40
KBBERGIFME 2o TB) 9,

s HRIEHINSA
FOA—LT VL= 2ENLTBYETOT, LT TR E 0,
F—=LT VL= a2 EPLRITTIAL L2 E 0,

 HASNERINDEA

11H24H (£)12:00 F TICAEZMITTESRL TL 23w, FHl, BEHASY TOSAE
HYFAo

« TKE - BFEDA
FOR—LT L= R LTBYETOT, LT TEHSL 2S00,
A=A T L= b EEPORITTIAL L2 E 0,

1. RUVIY—ER
HREAERL Y TRAEWAZETLAN) V2%, KO —F—ICTTHEIZBILY W72
TET, BURD) BT ENTTOT, FOITTHRLIZE W,

HAEMRBABEZR $310K%(2018.11.23-25)



12. Ag80—F+—
% P SRS SoLA 1%
H B:11H23H (%) 12:30~18:00
11H24H (+) 9:00~18:30
11H25H(H) 8:30~15:00

KR BT SWEFTOT, TTEALEE N,

13. #E4R LAN
sk SoLA 1~ 3
SRR G B 1R, SR
SRR AT BRI b < 8,

14. BR2nEig
HENTOBMUCH LigHk»RT 4, BDEISCYTTASA R, T3 f 74— a v
R— FANOIRG ETTWHIE ST W2 & T,

15. RIBRTOEEEIE
B ORI 2 LIZ, BEMRE - Slid TEE 72w,
KGN TRIETEFOERZ A 712550, ¥ F—F—FIZL T2 ET &) THh
BN ZLET,
SN B X OEEAVADIZZEE T4 BB ORIE T AL IR EBYEATN I CHBBV W2 L 55
H 5T, AR S AR i
KA TIR L 9

6 BFEFYERBRABEFE $31EAR (2018.11.23-25)



B - BENDCHEN

niSRIEEE - WERE - REFEE - YVURIYDL EEOSRN

RREFE | HARGE L 721335,

A4 FOSEERAC 1 HAGE L 7213385k

¢ BRI TZ % PC X, Windows DA T, EETHMHTE %7 — 7L, Windows
WX Microsoft Office PowerPoint 2007/2010/2013/2016 ® #& T¥, Powerpoint 7t 7' L ¥
Yr—arv7 b, BIUERDAYLD Version @ Powerpoint (2 IZRTETE FH A 4B,
Powerpoint DZFEH Y —VIZHEHTE T A,

* 56381342 C Windows Wt Microsoft Office PowerPoint I2 &2 7L YT —3 3 v (A7 1) —
Y1) TITo TL & A7 4 FX OHP TOZERIITE T A

e XV AYDLOEFEININTHIETEELADT, PO TELZ S,

cFEERBRIHELIIHLF—F—F, YT ZAEHNWT, BRETHETATA FEH#EITLT
P ARIRN

« Ly ¥ a VEIIG307HT L TIC SoOLA 1R R - BERISeAH IS TR 2 BH TS v,

[HADERT—25]
c BERT—F 7 7 ANOZAHE, FEERER O 904011 £ T (BERMAF»H O F TR H FT)
\2 PC 5241 (G5 3RE) £ TITRZBEE W,
B, PCEFZT 56120, FANIARSFHR L CTEMAH N E T,
e UV F—FT—=FIZUSB 75 v a2 A€ £/213 CD-ROETBE NN LET, A
TATDTANVAT 2y ZIFHEFIILT THSTT FE TSIV, 2T THEIEMER %,
T — Y R ZORTBEPD W LET, B, 77 ANVEE Ly a4 ilie
Al el M2EFETZ TR 723 v,
B) RERIRRIE % sk % sk, 2RI A%k ok k (kI3 2AVINRLT)
Windows PI# o OS. #1 21X Mac OS @ PowerPoint i 7L ¥ 57— a Y HY 7 b
v = 7 CYER L 72 7 — # 13 Windows ki PowerPoint (Zxf6 L 727 7 4 VRIS & L CF
S BV, BRI, LAT T MRATANDPHATELRVWITEEL DD TTOT,
FHANC CHERRTHE . R CPDF BATRIEL 727 7 A Vb SRS 728 v,
¢ RGO PCICHET =4 # —RRAFVI LE T BELY W LE LT — 2 ITRKAE’
T FHERPELE R THEVLET.

[/— FPCHBLAARODFIESE]

*PCOERT ¥ T HIETHDTLT THE 23,

o SECHET DY r =7 Vva s s Zid, @EIFEALEOPCICHEHINTBY ¥
F#ED Mini D-Subl5 X T —#HBD Mac 7= & CIEEEH I A 7 ¥ DS L R DGENRT
SWET, LT THFTIFRHE S v,

A = =N RBREHER CEFMICHEHIRR SN VL) ISREEEE BEW
HLEd. /o, B2MARESNTCWDEEE% L, MHEIZAZ ) — VEHIIZFIR SR
BEbd) FTOT, FRIREL THERBEVWZLET,

B, [PCZM ] OHLFIEINS ORELRTIITHIEN /2 L ETADTIEE LSS,

HAEMRBABEZR $310K%(2018.11.23-25)



s H—DH AR TULI Ny 7Ty T 7 —=8% USB AE) —H 5L CD-R TBHFL 7
SRR

s BIEIX[E LB 7 7 A VAP A>T TEL, T4 L7 M EREVPRELZ LA, T a—
K7 7 A4 VEOFEERE UL, 2850 PC T ZHZED@ ) B)fE L 2 WEREIMHRS W - L
T3, B 7 7 A NVOTHEHIZIES NG THEE LS,

m EERDERR
sty ¥ a YRIE3050HT £ TICSoLALRE R -G T2 B2 23w,
o ZAEHE O 105 ANITERF I ZH 7230,
o EATIHHRIZ L 9. #TREIIETL TSV,
o EIFMIE Ly v a YICK o TERLZ Y 325 JFANL FERER T 30ENIIE 180, FE R R
THERZ 285, BEEIOEK TERIZ3HEZHES LET,

» —fiEE (KRR 5 —HKE) DEFRN

RREFE | AR L 2133GE

KRR 2 —DRECSFE 1 HAE L 721358

e RAY —SANIRAY —FEEHD) R LMY L 28 L TWE T, HEELY RL,
FEROBERZ HAEIZEIT TS,
FERAY =EZE, UTOAT YV a— V2> TRAY —8R - 3w - flZia47-TKL
723\,
R 2 —15 11 H23H (4) 12:30~13:00

[RAY =&Y/ Gt 1IF 05 W AlLEL v 5 —]

Ya—pbTLEVTF—-a >
P-01~P-44 11H24H (%) 9:00~10:30 [A &5 /SoLA 3F SoLA F—)V]
P-45~P-84 11 H24H (%) 9:00~10:30 [B &Y /G 5fH 5F 502]
R 2 —515m 11H24H (+) 17:10~18:10
[RAY =&Y/ G 1IF 0oL WALEL v ¥ —]

R 52—k 11H25H (H) 12:30~13:00
va— LB rTF— 3 i, BERMIZLIST, FRICEBVWEEZVTWDLIATA FE
MERZR L £ 9
BEEMPEN O, Ya— b LE¥YT—2a VEBRTE TIZ, TORZY —0FF)E
WZEHNTZ720T, HRFEEL T AT A VTITWE S,
CORIZOWTHATHHZI TV E TOT, LHEFITFEUH D 8:45 £ TICE YR IZES
LTL7ZE Y,
s TOMDRAY —HEICHT LA DLEDD LEEI1IE, GHELIF - RAY—%fHE T
BlEL {723y,

8 BFFYERBRABEFR F31EAR (2018.11.23-25)



o KMHIRA Y —BEOFN S, BMEOFEIZ LY BT OSEHEFEFRE T L D EHH
Eﬁ?ﬁ:iﬁ%‘l/ REHILA25H (H) &R :@%ﬁ;w”: LEd,
ZAE 25 HEA E CICHEBEEEILIC A — LV TIHKT 5 L & L I2, 2T ORNIIIER
Li#@f FHIHERO L ERIcBRRL 728w,

s FRIREOHWFMIZB VT, LT THHORAY —HiICRE L. HEIGE 27> T2
LA

AR ZBETOIRSINTVLRAY — I ZFRFEFERICTLT L ET,

[FX 5 —DfERkFHE]

(1) &2t BE210em XTEO0em DR AT — 841 )V EFHEW- LT T, RAY — DR ~FE
1, BHE190em X ME90em T o

(2) 734V B3R (& 20em X W@ 70cm) (2. (LY - KA (BFEHEIZO) - TEOF R £H T
A < 728,

(3) AT (20cm X 20em) & ¥ 1. T/ CEMN LT,

P 90cm R
J 20cm | 70cm R
20cm %E BT - BRESF
. =

RAY—BRR
210cm

HAEMRBABEZR $310K%(2018.11.23-25)

9



REBIGANDT IR

;
= (), #BRIC
I
g

SRAF
ol EXIIV Y €)
. $/

%

=

4+-nm

M
| A< EDHEEE
I : )
BE: REEIY— : B
¥ (R 25—=F): | &
o / SRR g
(@ s
e THEEAZZEIC
soefloceepresgonsesennnennigucligeniigenincnnenen,
3 28 BRI ERT f‘g‘
.............. prosae 5% % /ﬁ\%% NIERER - NEER ;:
< g ? §
5% = T8 158k F 50 %
R EMERES (]
RX
: E?E " ﬁﬁﬁ\;ﬁﬁ? JEs
ooooooooooooooooooooooooooo TL

@)

B AR—— (%51%) = 9 B E
W 85R—— (#335) 2 % ESR ;
B ERERRER - (143%) Z &
5 R o miE
B HATRER —— (03850 =R EATe
BRI — AT 21 0F (H38) S 5—
EAEASR AR 160/ () B/ 25 g =)

REATEEFIA -
EEH : ’I‘ 5
R 170M (K 1&) ER i x
R 2
: % = == :
ﬁfﬁ-%*“ﬁﬁ ........................................................
W PRZEE —— (9187/409) — | (094659) 7300 (Hi8) [ersmt5—
W RERERETEE — (401 B5R254) ZK ULV ZRE) USRI =SFI) | [rmnE=flpl =R
W FRzEE—— (1 5E5%) — F| (9539)800B(HE) — e —
B OEEE (1Bmasy) | UAYYIER) e s ERR ISR
70—FIH oo
=
15
R (#115%) §
#1800H Fi

10 BHAIMRBABEZR $31EK=(2018.11.23-25)



—————————

J
B
15 L a VIRR=IL
2 g - il | B BRI (2
& of|
=
7
A
%
1]
5R

\AECEE

PSS

HAEMRBABEZR $31EK&(2018.11.23-25) 11



(] [ ]
. . . ]
 —
6EE
[~ | [
10 10
[]78 = [
e
[~ | [
[ |
[~ | m | 0
s h Iy
v A F
. | [ o 5
|
1088
= - a = 2
110 iﬁ =
(|5 n N
] 6
- L | =
|
I4 R |
° ° q |z
® am
il

]
=
| -
=,
i
>
H
‘_\,_
N
|
a

-
[
I

Efo0- o

| ——

12 BAIMRBABEZR $31EK=(2018.11.23-25)




Jon G%EE fHHon
T —] P T —
k A m o k | | C|
G502
| | | [ - f—-
BaAn”
E | | | ] f |
t
k n sos | [ f |
BRE
| | n | L E— 17 I f - -
C‘:?:i%ll:lﬁ
| L B o REE . | | f H = ]
t
I a8 | — - r G512 [
= P ¥
t
| ] L = ./-/% | J —= ]
feeea B oo
b S TTRT [fl i
ae] ] | el
1ty “%%
d :
K GBEE4F~5F~D
SoLA t BEISRERDOHE

----- W i DT,
> . RO T [EV A

i it

%
a

Canalnnannannnnnninnn
NN
g

%
%
a
3

HAEMRBABEZR $31EK=(2018.11.23-25) 13



%
© SENE]

~
AN
&N
N
P
?
L]

JIIIIIIIIIII

©Q HXatEARE LI WEER
O HXatrVFISI

@ BEstEktat

O sEIR TR AT

O —BREEEA (LR E TS
(6 Ry Saw=Taacd NIEAVEIN

@ T LVIvMRAT

(8 ot )

O /A XTF o hIVR AR
O sty —1—v—

@ HXHRCILERER

@ DICHKaH

O #HRAH =Y —LUY—F
O “Xattvorvy

O BENrU—UREH

14 HBAIMRBABEZR $31EK=(2018.11.23-25)

O BRAteyaLTIwIY

O 7L TFRYRY A TUT 4 Tov IR EH
O =7 Lo RGNS

O namtait

Q) U7+ LMRET

A HRAHEILVR

D EmTEMAH

A HRAEH I TavYV1- ITVIZFUIY
@ V22X 2K A

D HRAAHELBAMNIYZTLX

D yHSIN1 AR A

@ BRAtrIhIVELC

D R SERUER

@ ExRMAat



8:00

9:00

10:00

11:00

12:00

13:00

14:00

15:00

16:00

17:00

18:00

19:00

20:00

1HE

A=i5

SoLA ik—=J)b 3F

1152382

B=iS Cxiz TA9-54 | Bmais
G S8 5F (502) G S8 5F(512) )| G SfE 1F J|_SolLA 2F

14:00~14:30 ISR
ARRS-EE

'114:30~15:20

FhlGEE 1

Wei-Shou Hu (Prof. Dept. of
Chem. Eng. & Mater. Sci., Univ.

of Minnesota)

T15:30~17:30

1T15:30~17:30

S2

YURIDL

B I BRAU Ik
DERILE NI R

10:00
__________________________________________________________ g
13:00
5]
__________________________________________________________ E S
B
T'I__\ | |
1200~ FRREAEN i#
firg
12:30~14:00 12:30
~13:00
KAT—BR
= O
FRSS 13:00 13:00
{ {
18:00 18:00
iR i
--------------------------------------- A -3
4 B
I -
mn
_______________________________________ B
ALy

HAEMRBABEZR $531EK%(2018.11.23-25)

15



8:00

9:00

10:00

11:00

12:00

13:00

14:00

15:00

16:00

17:00

18:00

19:00

20:00

1152481

O o

A=E B &5 CEi5 WA9-55 | BBz
SoLA it—JL 3F G =fE 5F (502) G =fE 5F (512) GSfE 1F )| SolLA 2F
830~ =ffpmpa | e
9:00~10:30 9:00~10:30
_ﬂgiﬁia‘g _ﬂgiiiEEE """"""""""""""""""""""" 9:00
(Ya—hILEYT=vaY) ||| (Ya—hILEYT—YaY) 18_330
1 P-01~P-44 [ P-45~P-84 '
'T10:30~11:00 || [T .
<5 LERBRAEE Ui
EE RS S 2
11:00~11:50
15RIEEE 2 =4
TR 3RkiG (ARSI Xeghigpty 77777777777 7T s |
U | EERERERELHES 25)
B
12:00~12:50 12:00~12:50 _
LS1 BEEE (FU) &
"""""""""""""""""""""" N T1SEH T Gaieash Fade) |
SUFavEIF— BRETEE ) A4 ATV 05-)
13:00~14:30
e -RER
430~1500 ||
FPRETERER
15:10~17:10 15:10~17:10 15:10~17:10
S3 S4 S5
| IVRIDI L | IIURID L IURIDI L 1
AIEEMZRICBIT 5 FEER YY) D AL E 3D K:#Hh o
b iPS il Fe i FZRRUIE R ¥5¢ Tl
DI WEZe D7 B
17:10
______________________________________________________________________________________________________________________ ~18:10 |
KRS~
BE]
|| 18:40~20:40
B B 2(RERE-BERE)

9:00

18:30

Al

16 HBAIMRBABEZR $31EK=(2018.11.23-25)




8:00

9:00

10:00 H

11:00

12:00

13:00

14:00

15:00

16:00

17:00

18:00

19:00

20:00

SoLA jk—=JL 3F

115 258E
A2i5

#A5-58
G SEE 5F (502) G SfE 5F (512) G SfE 1F J| SoLA 2F

8:00~ SZ{IRAMA
[8:30~10:30 1Te30~1030 || ~~~~—UTUTTT
I S6 ] S7 | |
SURIYL SURIIL o0 B0
BEERORAEVEM |1 EWBE - O all [ 1230 12:30
BB in-one ¥ 35 i
DI i R E PR |~ - SR AR | |
HPBHETFI/7&IVI ¢ -
L—arv¥Ec~ n
--------------------------------------- A E-3
10:40~11:30 -4 B
1 EREES Co '
FRH AR (sekmEEe IN
BRlAREATESAAAR) [| B
11:40~12:30 11:40~12:30 BR
LS2 il BEEE (R [T i 1
SUFIVE=F— I BR S (EHAS EEaTE)
"""""""""""""""""""""""" 12330 1930
— ~13:00
| 12:40~14:40 P : 7
S8 g
DURIOL i e B
MPS %
Ll (Microphysiological = |
System ) ~OHFF
14:40~1500 B & =t

HAEMRBABEZR $531EK%(2018.11.23-25)

17



702435 L/ Program
11 H23 H (&) / November 23, Friday
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Welcome Address (Chair of the Annual Meeting)

14:30~15:20  45RlIEE%E 1/ Special Lecture 212 (SoLA i—J 3F)
[ Replacement 28 ] BRE AT B (SEAE)
Chair : Taku Matsushita (Sojo University)

SL-1 Systems design of iz vitro models for liver metabolism and gut
microenvironment

Wei-Shou Hu Department of Chemical Engineering and Materials Science,
University of Minnesota, Minneapolis, Minnesota, USA

15:30~17:30 Y IRI D L1/ Symposium 1 £18 (SoLA i—J 3F)
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Chairs : Hajime Kojima (National Institute of Health Sciences, Division of Risk Assessment)

Takashi Sozu (Tokyo University of Science, Factuly of Engineering)

[ B EBAR R FRERRREARI TR YR I T 4 ]

[ Session by the international exchange committee of JSAAE ]

S1-1 A vision for alternative to animal testing in Europe
(OJos Kleinjans

Faculty of Health, Medicine and Life Sciences, Department of Toxicogenomics, Maastricht University

S1-2 Alternative developmental toxicity test
OEui-Bae Jeung

Laboratory of Veterinary Biochemistry and Molecular Biology, College of Veterinary Medicine,
Chungbuk National University, Cheongju, Chungbuk 28644, Republic of Korea

S1-3 Application of LLNA : BrdU-FCM or h-CLAT to assess skin sensitization
potency of mixture compounds

Su Jeong Yang", Ravi Gautam", Jae Hee Lee', Hyeon Ji Kim'’, Manju Acharya®’,
Chang Yul Kim", Hyoung Ah Kim?, OYong Heo"

1) Dept. Occupational Health, College of Bio-medical Sciences, Daegu Catholic University, Gyeongbuk, Korea,
2) Dept. Preventive Medicine, College of Medicine, The Catholic University of Korea, Seoul, Korea

18 HAFMRBABEZR $31EK=(2018.11.23-25)



RAS—

11 524 H (%) / November 24, Saturday

17:10~18:10  RAY—515f
P-01  Vitrigel-EIT (Eye Irritancy Test) ;AMDiE FHEE

P-02

P-03

P-04

Applicability domain of Vitrigel-EIT (Eye Irritancy Test) method
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(OHiroyuki Yamaguchilm, Hajime KojimaS), Toshiaki Takezawa®

1) National Agriculture and Food Research Organization, Institute of Agrobiological Sciences, Tsukuba, Japan, 2) Kanto
Chemical Co., Inc., Isehara Research Laboratory, Isehara, Japan, 3) National Institute of Health Sciences, Biological
Safety Research Center, Kawasaki, Japan

ARSI C B[ D SkinEthic™ HCE EIT s{ERDE AL
Applicability domain of the SkinEthic™ HCE Test for Serious Eye Damage/Eye lrritation
Evaluation
OA #A Y, Virginie Leblanc”. Marie Elene Grandidier”. Laurent Nardelli®’,
Nathalie Alepee2>
D EAOV7IUERat R&IEYS— . 2)OU7)L R&l
(OHirohisa Taniguchi”, Virginie Leblanc?”, Marie Elene Grandidier”, Laurent Nardelli®’,

Nathalie Alepee?
1) R &I Center, Nihon L'Oreal, Kanagawa, Japan, 2) L'Oreal R & |

AR 7 3D MlifaZE AL e, KB DR

Atmospheric particles exposure studies using reconstructed cultured human corneal
epithelial model

OHIh Y, 287 7", B K
1) ISR R AU PEEE FIRMRS. 2) BEAY EXI BREHE

OMiho Tanaka, Hiroko Yano', Ryota Ko?
1) Kobayashi Pharmaceutical Co., LTd., Osaka-shi, Japan, 2) Ophthalmology, Fukuoka University, Fukuoka-shi, Japan

BIYETERRIVERERIC B (7 D IRMELEAER U A Short Time Exposure (STE) JADER

Application for the exception of deleterious substances in control law using Short Time
Exposure (STE) test method in assessing eye irritation potential

O%PR #3547 BH. & & & B WA
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OTakayuki Abo, Takuo Yuki, Rui Xu, Yutaka Takahashi, Hitoshi Sakaguchi
Kao Corporation, Safety Science Research
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Department of Chemical Engineering and Materials Science,
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EREEET1 Special Lecture1 [ Replacement 4% ]

SL-1 Systems design of iz vitro models for liver metabolism and gut
microenvironment

Wei-Shou Hu

Department of Chemical Engineering and Materials Science,
University of Minnesota, Minneapolis, Minnesota, USA

Curriculum Vitae

Wei-Shou Hu received a B.S. from National Taiwan University in Agricultural Chemistry, a
S.M and a Ph.D. in Biochemical Engineering from Massachusetts Institute of Technology.
He joined the Department of Chemical Engineering and Materials Science at the University
of Minnesota upon receiving his Ph.D. where he is now a Distinguished McKnight
University Professor.

Prof. Hu's research has encompassed cell culture bioprocess for protein biologics and
cells for therapeutic applications, as well as microbial natural products. His current
research efforts emphasize exploiting systems analysis and design in advancing
bioprocess technology. He co-authored the textbook Bioseparations and co-edited Cel/
Culture Technology for Pharmaceutical and Cell-Based Therapies. His educational effort
includes a widely known training course Cellular Bioprocess Engineering. Over the past
three decades this annual course has been offered in five continents and helped trained
thousands of scientists and engineers for pharmaceutical and biotech industry around the
world. He initiated the Engineering Foundation Conference on Cell Culture Engineering 30
years ago that is still one of the most important forums for the bioprocess technology.
Prof. Hu also authored Cell Culture Bioprocess Engineering as a culmination of his long-
standing cell technology research. His recent new textbook Engineering Principles in
Biotechnology is another hallmark of his contribution to biochemical engineering.

For his contribution to cell culture engineering he received the inaugural Merck Award on
cell culture engineering and the Lifetime Achievement award from the Society of In Vitro
Biology. He was also recognized for his contribution in biochemical engineering by the
Marvin Johnson Award from the Biochemical Technology Division of the American
Chemical Society, the distinguished service award of Society of Biological Engineers, a
special award from Asia Pacific Biochemical Engineering Conference, the Amgen Award
for Biochemical Engineering, as well as both the distinguished service award and the
Division award from Division of Food, Pharmaceuticals and Bioengineering of the
American Institute of Chemical Engineers.

Cell lines derived from tissues and differentiated from stem cells often harbour
biological activities associated with various organs and are exploited for use as iz vitro
models of alternatives to animal testing. In many applications, structural organization
of these cell lines induced by culture conditions plays a key role in recapitulating
the biological properties of the target tissue. One such example is the In vitro gut
model wherein the structural organization is critical to the reproduction of the
microenvironment of host-pathogen interactions. Currently animals are needed to
recreate the microbial community in the digestive track. In order to recreate the
polarized anaerobic/aerobic conditions on the opposite side of the epithelial cell layer,
we employed a microfluidic device for the co-culture of intestinal epithelial cells and
for microorganisms. The system allows for direct interactions of epithelial cells and
the microorganism. Another example is the liver cell spheroid as a liver model for
metabolic studies and drug testing. It has long been shown that primary hepatocytes
cultivated as three-dimensional tissue-like spheroids exhibit enhanced liver specific
functions and prolonged viability. Similar spheroids have also been formed using
hepatocyte-like cells (HLCs) derived from pluripotent stem cells. The ability to derive
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Y5RI58E 2 Special Lecture2

[ Reduction A% ]

SL-2  #RWRWHEAPEFE & Reduction Z HIEL 7=
PR ERIEA LS T A% W25 R DR

Establishment of novel mice model aiming efficient drug development
and animal use

W - B iR
AR TA XFWR LY 5—
B RF A RS HEE

Seiji Okada
Division of Hematopoiesis, Center for AIDS Research, Kumamoto University
Department of AIDS IIl, Graduate School of Medical Sciences, Kumamoto University

[
1985 BEBERMAZEFREZR &K
1985~ 1996 5F RINEBHLRBERSREAMES (FEAT) & UT 1 FRRAR CHERICRES
(FDEADME 248, iRl 4 5. RHBHME 26, BEMiE2 BT 36F)
19924 B (ER) S

BEXDEHFRIETE

1996 £ TEXRFEZRMES Rz 5 — BF

2000 TERERZREAMARALEELBESEHIET BIEIR

2002 BEAKRZE T A AEMR I —RAZREZHER 2R

2006 £F ERARZEGERIAT - SBECV YT AV h—THalRER RE
REICED

Curriculum Vitae

1985 Degree received M.D.

1985-1996 Medical Officer, Ibaraki Prefecture

1992 Degree received Ph.D. (Medical Sciences)

1996-1998 Assistant Professor, Division of Developmental Genetics, Center for
Biomedical Science, Chiba University School of Medicine

1998-2000 Assistant Professor, Department of Developmental Genetics, Chiba
University Graduate School of Medicine

2000-2002 Associate Professor, Department of Developmental Genetics, Chiba

2002-present

2013-present
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University Graduate School of Medicine

Professor, Division of Hematopoiesis, Center for AIDS Research and
Graduate School of Medical Sciences, Kumamoto University

Director, Radioisotope Center, Institute of Resource Development and
Analysis, Kumamoto University
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SL-3  chasoimEiE

The Future of the Animal Protection Movement

Y SERER

ERESEM
REATEMERERHRS IRk
REAMEEAIR TRk

Kotarou Matsuda

Veterinarian
Ex-Chairman of Kumamoto City Council for Animal Protection Promotion
Former Chairman of Kumamoto City Veterinary Association
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There seems to be differences in both context and content of activities between
our animal protection movement and your 3Rs initiative promoted by The Japanese
Society for Alternatives to Animal Experiments.

The goal of Kumamoto City Council for Animal Protection Promotion, where I was
affiliated with until last March, was “no kill”.

Currently, many organizations that promote animal cruelty prevention and local
governments use the “no kill” slogan. However, over the course of these past few
years, I have come to believe that “no shelter intake” is a more meaningful aim than
“no Kkill”. “No shelter intake” means reducing the number of animals brought to animal
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Fifty Years with Electron Microscope

OFH BT

RRAFAT R FHREANAEMAR BREGHEER (T A A-—I Ty F—

OAiko Hirata

Bioimaging Center, Graduate School of Frontier Sciences, The University of Tokyo, Kashiwa, Kashiwa, Chiba, Japan
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“Seeing is believing.” As this old proverb says, seeing
things gives you an enormous amount of information.
The aspiration to see miniscule objects more clearly
encouraged the invention of the microscope, and the
aspiration to look further at minute details led to the
invention of electron microscope. Today’'s microscopes
have a high resolving power and are capable of imaging
particles as small as atoms. However, it does not auto-
matically enable us to capture an image of molecules or
atoms that constitute a biological cell or tissue. Observing
organisms via electron microscope requires cells to be
cut into extremely thin slices (60-70 nm) in order for
beams of electrons to pass through them; and hence,
requires a specimen preparation technique adequate for
this purpose. Moreover, a fixation technique must be se-
lected, depending on which sites of organisms of various
kinds you want to observe, and a technique for obtaining
thin sections as well as a special technique for preparing
serial sections is required. I believe I have long been

60 BAFYERBRABEFR $310K%(2018.11.23-25)

engaged in research as I have acquired these techniques
necessary for electron microscopy. The biochemical
cell fractionation method reveals associations between
the cell architecture and the biological response. For
immunoelectron microscopy, this significantly improves
our understanding, as it directly appeals to the eye. With
all these experiences, I was able to study in collabora-
tion with many molecular geneticists and biochemists,
and be a part of the study groups that have produced
fascinating research findings. Today, I would like to
introduce some of these findings.
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BEEs%;8E  Review Lecture
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Integrating cellular and animal experiments

O #is
SRS LTy

OKouji Yamada
Faculty of Biotechnology and Life Science, Sojo University
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“Foods for specified health uses” (FOSHU) are typical
health foods, ie., food products meant to support human
health. Human clinical studies and animal experiments
are crucial for obtaining FOSHU certification, but
clinical studies are no longer required for conditional
FOSHU certification. However, animal experiments
are still mandatory to obtain the certification, and they
are extremely important. Animal experiments have
been heavily regulated in recent years. However, in
the newly established system for classifying foods with
functional claims, animal experiments are no longer
mandatory, because the scientific basis for the health
benefits of a food product can be shown by citing a list of
studies performed at the cellular level. Various cellular
experimental systems are now used for the detection
of the functional components in food products and the
verification of their biological regulatory functions. The
distinctive features of test systems that use established
cell lines are that they have high reproducibility, and hu-
man-derived cell lines can be used. However, since they
do not necessarily replicate the iz vivo response, often,
the results of cellular experiments are not reproducible

62 BAFYRBRABEFS $310K%(2018.11.23-25)

in animal experiments. On the other hand, primary cell
cultures isolated from laboratory animals retain their i
vivo regulatory function, thus leading to high reproduc-
ibility when used in animal experiments. Additionally,
since they are a mixture of different cells, multiple func-
tions can be tested at the same time. Animal feeding
experiments necessitate the use of multiple animals and
must show statistical significance; additionally, they are
associated with low reproducibility and low precision.
Thus, the disadvantages of animal feeding experiments
are that the number of experimental groups that can
be studied at the same time is limited, and the exper-
iments take a long time. Conversely, they can be used
to study multiple functions at the same time, which is
an advantage. Additionally, by isolating and culturing
primary culture cells from animals that have ingested
a food product, feeding memory can be investigated. In
animal experiments, there is a need to obtain a greater
volume of results with fewer trials; integrating them
with cellular experiments is thought to be effective in
increasing their efficiency.
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S1-1

A vision for alternative to animal testing in Europe

OJos Kleinjans

Faculty of Health, Medicine and Life Sciences
Department of Toxicogenomics
Maastricht University

Over the past decades, chemical safety evaluation has
been strongly based on animal testing. However, it is
currently questioned to what extent animal toxicity
models are really useful since by now, it is well known
that their accuracy for predicting adverse effects in
humans is quite limited. For instance, many drug candi-
dates, haven proven to be safe in the preclinical phase
based on animal testing, appear to induce unforeseen
toxicity once admitted to clinical trials. Furthermore,
animal tests are time consuming and costly. In Europe,
within the EU, legislation has been put in place in 2007
requiring that safety dossiers for numerous existing in-
dustrial chemicals be completed (REACH: Registration,
Evaluation, Authorization and restriction of Chemicals).
This would ask for a huge amount of animal tests, which
simply is not feasible. On top of this, there are ethical
constraints. Within the EU, this has led in 2013 to a
complete ban on animal testing for developing cosmetic
ingredients which also inhibits using animal-based
models for safety evaluations. All of this has inspired
the European Commission to call for projects aiming at
developing and validating alternative non-animal-based
models for toxicity testing. This has initiated a wide

64 BAFYRBRABEFZS $310K%(2018.11.23-25)

range of projects all considering human cells-based mod-
els, predominantly for assessing repeated dose organ
injury.

The EU FP7 diXa project (Data Infrastructure for
Chemical Safety) has been set up to capture the data
generated by these projects, into a common data infra-
structure. Currently, the diXa data warehouse contains
95 studies. Most data have been generated on transcrip-
tomics through applying microarray technology. The
diXa data infrastructure thus allows for cross-study,
cross-platform meta analyses. A use case on predicting
genotoxicity iz vivo based on data generated from i
vitro liver cell models from rat, mouse and human will
be presented. This covered 125 compounds with known
genotoxicity information at different time points and
dosages from 822 experiments. For analyzing these
data sets machine learning methods have been applied
thereby using 80% of the data for training and 20% for
testing. Both a high accuracy and robustness of tran-
scriptomic profiling for predicting genotoxicity 7z vivo
were demonstrated. The resulting genotoxicity assays
can thus potentially be used for regulatory purposes.
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Academic Systems Necessary for Studies on Animal Testing Alternatives
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(OTaku Matsushita

Department of Applied Life Science, Faculty of Biotechnology and Life Science, Sojo University
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Animal testing alternatives (the 3Rs: Reduction,
Replacement, and Refinement) is a practical science
that involves a variety of academic disciplines. For
example, part of the basis for the 3Rs is believed to
be an “ethos of animal protection,” but is not a senti-
mental case of simply “taking pity.” Animal welfare is
required to follow a scientific basis (ethology, physiology,
ecology) or “bioethics.” Furthermore, “laboratory animal
science” and “cell culture studies” that employ practical
techniques are important, and “the study of statistics” is
also needed for validating the usefulness of alternative
methods. Currently, we also cannot exclude the “prac-
tical informatics” approach, the practice of which will
soon make it possible to run computer simulations of
intracellular metabolisms and biokinetics of chemical
compounds. Although there is no need to train experts
well-versed in all these fields, it is the professional duty
of the academia to provide systematic instructions on
the fundamental parts of such fields in order to train
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human resources involved in future “animal testing
alternatives.” Leading the way on this is thought to be
the role of the academic society. Creating the textbooks
that are essential for constructing such educational
programs is thought to be an urgent matter.

In recent years, the scope of the application of animal
testing alternatives has been expanding from safety
evaluations for “cosmetics” to safety and functionality
evaluations for “pharmaceuticals,” and there is a demand
for the rigorous practice of the 3Rs and human resource
development. The year 2018, in which there has been a
decrease in the population of 18-year-olds, is also coming
to a close. This will lead to inevitable reductions in
the number of universities (academia) in the future. It
may also be difficult to conduct academic conferences
if young people do not continue to join. Now is the time
when it is essential to develop human resources in this
field by planning with a clear focus set on 10-20 years
into the future.
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The Convenient Establishing Method of Disease Specific iPS Cells from Peripheral Blood Cells
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1) Department of Fundamental Cell Technology, Center for iPS Cell Research and Application, Kyoto University, Kyoto, Japan,
2) Department of Clinical Application, Center for iPS Cell Research and Application, Kyoto University, Kyoto, Japan
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iPS cells (induced Pluripotent Stem Cells) are stem
cells which have acquired pluripotency such as ES cells
by introducing transcription factors and the like which
induce the initialization to already differentiated somatic
cells. More than ten years have passed since the report
of establishment of human iPS cells. By establishing iPS
cells from somatic cells such as skin biopsy and blood
cells which were isolated from patients, it became possi-
ble to obtain pluripotent cells having genetic background
involved in intractable disease which had been difficult
in ES cells. The iPS cells derived from intractable dis-
ease patients can reproduce and then anlyze the onset
or progressive mechanism by differentiating into cells or
tissues damaged by each disease. By differentiating into
tissues such as the brain, liver and the heart, organ-spe-
cific toxicity assays also become possible, thus disease
specific iPS cells are becoming powerful tools for drug
discovery research.

Initially, for the establishing method of iPS cells, four
types of genes, Oct3/4, Sox2, Klf4 and c-Myc had ever
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been introduced by retroviral vectors. However, thereaf-
ter, an episomal vector method without genome integra-
tion had been developed, and currently efficient vectors
for establishing from peripheral blood cells have also
been developed and commercially available. Moreover,
the artificial matrix which can replace to the feeder cell
ever used in the culture, and a complete culture medium
which does not contain any animal-derived components
were developed, thus the efficiency of establishing of dis-
ease specific iPS cells has been greatly improved. From
2012 to 2016, with the mentioned integrated establishing
system, Center for iPS Cell Research and Application
(CiRA) has constructed a disease specific iPS cell library
targeting intractable diseases, and has sequentially
deposited iPS cells established from about 240 diseases
(more than 400 cases) to RIKEN BioResource Center.

In the presentation, I would like to explain the outline
of the rapidly and efficiently establishing system of
disease specific iPS cells from peripheral blood cells of
patients.
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Identification of thrombopoietin, a primary factor for platelet production, and new animal models in

subsequent development
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Hematopoietic stem cells give rise to all peripheral
blood cells. In the process, hematopoietic progenitor
cells proliferate, differentiate and maturate under the
action of hematopoietic factors. Platelet progenitors are
megakaryocytes. A physiological factor for the produc-
tion of platelets from megakaryocytes was predicted by
Dr. Etsuzo Komiya of Kumamoto Medical University,
and he named “Thrombopoietin (TPO)” in the 1930s,
but identification of TPO molecule was challenging. In
1994, TPO proteins of rats, sheep, dogs, pigs, and mice
were identified simultaneously in the world. Then, the
complete gene and protein structure of the human TPO
molecule was revealed utilizing the homology of TPO
of each animal. Such a study can be said to be a typical
case of an era when an animal model was indispensable
for exploring new biological factors. Technology that
supports the development of experimental science con-
tinues to make remarkable progress in the 21st century.
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As a result, in modern biology, the options of research
tools for scientists are changing. One of the typical
examples is the use of whole genome information. For
example, genome-wide association study (GWAS) en-
abled an entirely new search method for genes related
to the individual's phenotype of interest. The analysis
of molecular interactions also become sophisticated by
omics-based studies. To reflect human diseases and
conditions, animal models of mice and rats were almost
the first choice in the past. However, the animal species
whose whole genome information is elucidated and filed,
are rapidly increasing, and the selection of animal models
and experimental procedures is becoming diversified.
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3D culture method for design of multicellular spheroids
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Multicellular spheroids mimicking liver or testis are
useful to replace animal experiments. In order to form
such spheroids, however, it is not enough to simply
aggregate hepatocytes or testicular cells with conven-
tional methods. In this lecture, we will show a method
to design the inner structures of the spheroids.

For reconstitution of liver-like tissue, we used Hep
G2 and HuH-7 cells. With methylcellulose medium, we
developed a new method to aggregate/concentrate
cells and extracellular materials (ECM). This method
enabled us to fill ECM as thin layers into the spheroids.
These spheroids with thin layered-ECM displayed
acquisition of cell polarity and localization of MRP2, a
drug excretion transporter. In addition, the activity of
OATRP, a transporter for organic anions uptake, was also
regulated by ECM.

For testislike tissue formation, we used testicular
cells isolated from neonatal mice. We used PDMS-plate
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to culture the spheroids of testicular cells because it was
thought to be better than the conventional gas-liquid
interface culture in terms of gas-exchange. PDMS-plate
enhanced seminiferous-like tubule formation, but the
tubules did not have obvious lumens. Thin layered-ECM
loading into the spheroids with methylcellulose medium
method improved the forming lumens and the seminifer-
ous tubule-like structures detected reproductive toxicity
of phthalic esters.

The idea of designing the internal structures of the
spheroids was thought to lead to the development of
various organs-like spheroids which can substitute for
animal experiments.
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Utilization for pharmaceutical safety assessment
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In the drug development in pharmaceuticals, develop-
ment of drug may be discontinued due to the toxicity
and clinical side effects, safety assessment is one of the
important factors in drug development. Preclinical stud-
les are screening for compounds using animals so that
toxicity and/or clinical side effects is not detected during
the development period. Preclinical toxicity studies are
usually used to animals for compound screening. In
recent years, the needs of the in vitro screening system
has been increasing instead of animal examination, and
evaluation systems using human iPS cell-derived cells,
which are expected to predictively of human clinical,
have also progressed at the human iPS Cell Applied
Safety Assessment Consortium (CSAHi). Hepatotoxicity,
cardiotoxicity, and neurotoxicity are mostly attributed
to the causes of discontinuation of drug development,
CSAHI focuses on hepatotoxicity, cardiotoxicity, and
neurotoxicity as important toxicity findings. Regarding
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cardiotoxicity, the change of the beating state of human
1PS derived cardiomyocytes is measured in real time
with the extracellular potential and impedance as in-
dices for proarrhythmia as well as inotropic influence.
In addition, cytotoxicity and hERG trafficking inhibition
after long time exposure are revealed, and we are trying
to evaluate various types of cardio toxicity. Regarding
neurotoxicity, seizure is an important finding because
of high frequency expression in nonclinical and clinical
studies, we are focusing on the evaluation system of
seizure risk. Synchronized bursts in which a large num-
ber of neuronal cells forming a neural network fire at
the same time are measured by a microelectrode array
using hiPS neuronal cellls. Evaluation of seizure risk not
only evaluates numerical evaluation of synchronized
bursts but also calculates characteristic parameters of
synchronized burst and attempts on an analysis method
by those parameters.
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Electronic-Structure Informatics for Molecular Search and Function Prediction
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Electronic-structure informatics which we suggest for
molecular search and function prediction is discussed
in detail. As is well known, molecular recognition and
chemical reactions in biological systems are determined
by electronic structures of molecules. Therefore, it is
reasonable to expect that information on electronic
structures would be useful to search for functional
molecules and to predict their functions.

In this presentation, the fundamental concept of elec-
tronic-structure informatics will be discussed in detail
on the basis of theories of physics and physical chemis-
try. As applications, our electronic-structure informatics
studies on chemicals controlling eating behavior of
silkworm and on prediction of scent of molecules will be
introduced in order to show applicability of our in-silico
approach.
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What is MPS and what is its real role ?
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MPS is an abbreviation of Micro-Physiological System.
It is a series of new cell culture systems where cells are
exposed to fluid flows using microfluidic technologies or
they are organized into in vivo-like microstructures with
the help of various microtechnologies, as opposed to
conventional 2D culture systems using dishes or plates.
There are two types of MPS; first one is a single organ
version and called as Organ on-a-chip, and second one
is a multi-organs version and called as Body on-a-chip
(sometimes other words such as Human on-a-chip, Body
on-a-chip or Animal on-a-chip are used). Instead of these
exaggerated terms, MPS, which was named by NIH,
1s now more widely used because it better represents
the scientific significance of such cell culture systems.
2D monolayer cultures were often used in MPS when
only the perfusion of culture medium was pursued, but
nowadays multicellular spheroids, coculture of organ pa-
renchymal cells with its non-parenchymal cells or even
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organoid culture have been employed. As another trend,
MPSs of larger-scale culture or pumpless perfusion are
being developed as simpler and more practical systems,
because perfusion of culture medium in microscales is
inherently difficult. We would like to discuss about the
real roles expected to MPSs when we aim at animal-free
and mechanism-based ultimate prediction of human
body responses in the future.
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Development of Local Irritation Test Method Using Reconstructed Epithelial Tissues and

Their Inclusion to OECD Test Guidelines
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Prediction of local irritation is very important for the
safety evaluation of chemical substances, cosmetics
and consumer products. Various local irritation test
methods using reconstructed human epithelial tissues
as alternative animal test methods with high predic-
tivity have been developed. So far, skin irritation test
method (SIT), skin corrosion test method (SCT) and
eye irritation test method (EIT) have been adopted as
OECD test guideline (OECD TG) 439, OECD TG431
and OECD TG492, respectively. We have successively
developed SIT and SCT using reconstructed human
epidermal model, LabCyte EPI-MODELZ24, and EIT
using reconstructed human corneal epithelial model,
LabCyte CORNEA-MODEL24. For each test method,
we have conducted joint research for the confirmation
of technical proficiency and protocols improvement, and
validation studies to evaluate the performance of each
test method. As results, LabCyte EPI-MODEL24 SIT
and LabCyte CORNEA-MODEL have been included
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in the OECD TG439 and OECD TG492 as validated
methods. Furthermore, we are currently working on the
inclusion of LabCyte EPI-MODEL24 SCT to the OECD
TG431. From these achievements, we have contributed
to the expansion of alternative local irritation tests and
also to the development of research for alternative
methods in Japan. We sincerely appreciate the support
from our advisors and collaborators, and look forward to
the future development of alternative animal methods in
Japan.
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Application for cancer research using the silicate fiber scaffold Cellbed in a novel

three-dimensional cell culture system

(OKen-ichi Mukaisho

Division of Molecular and Diagnostic Pathology, Department of Pathology, Shiga University of Medical Science

Three-dimensional (3D) cultures closely mimic prop-
erties of tumor tissues, and many tools are currently
available for an iz vitro 3D culture system. It has been
recently reported that a 3D system using a novel silicate
fiber scaffold Cellbed (Japan Vilene Company, Ltd.) can
mimic features of cancer cells and can help in more pre-
cisely understanding the tumor cellular morphological
evolution. We recently noticed that the shape of Cellbed
resembles loose connective tissues of the living body. To
determine the advantages of the novel 3D culture sys-
tem, we used Cellbed to examine the cellular features
of various cancer cells. I will introduce some published
data using Cellbed in this time. A 3D culture system
was Initiated using Cellbed. We used various cancer
cells such as tongue squamous cell carcinoma, esopha-
geal adenocarcinoma, gastric adenocarcinoma, and colon
adenocarcinoma. The cells were maintained at general
condition similar to the 2D culture system. We cultured
the cancer cells for up to 4 weeks, after which sections
were obtained to perform various staining procedures
and Western blot analyses. After culturing, Cellbed was
directly fixed with the cells. We visualized the cancer
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cells growing on Cellbed by hematoxylin-eosin staining,
immunofluorescence, and other immunohistochemical
staining using various primary antibodies. Furthermore,
to visualize cancer cells growing on Cellbed, we coor-
dinated the refractive index of the encapsulant with
glass. The morphology of cancer cells growing in the 3D
system was relatively different from that of cancer cells
growing in the general 2D system. We detected gland
formation in adenocarcinoma cells, layered structure in
squamous cell carcinoma cells in the vertical section of
Cellbed. The novel 3D system using the silicate fiber
scaffold Cellbed is useful for examining the morphology
of cancer cells iz vitro. Because Cellbed resembles the
structure of loose connective tissues of the living body, it
can replicate the iz vivo state. The advantages of using
this 3D culture system are as follows: 1) we can use it
in various cell strains, both floating and attached cells;
2) we can grow pure-culture cells for various experi-
ments in a one-culture system because a gel form is not
required; and 3) we can easily obtain sections after cell
culture.
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SkinEthic™ HCE EIT SERDE B

O#M #AY, Virginie Leblanc®
Marie Elene Grandidier”’. Laurent Nardelli”,
Nathalie AlepeeZ)
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