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EEE IR N — & — I, ERESVMEM, WRER, g/ BIAEMZRO RS E 2 ENESRTH 5,
FRELALRR AL, WL £ OB E 2T 2 EN LRI BT 5, KRR OIFEEMEEAE A
ROTERIHER TD 5o MEEIRRPN— 57—, IREIHER T, LR BRI & £ - 72 iR
MOERB L OWNELBE NS, FICETRIIEE A ORGEHEICEESNAERICHY, 15 H
ORI THIEBMNEEOWENVFE AR SN S, /2, EELWRIHEREZ 2T 24T
X, EEOMEEMANEZD SNDL, EHE s ERMEomTh, F TR RatPyV2 ISk T %
BN L) BOT DS 1, RatPyV2 BEENSEL LB, B VIR % & e IR+ H
W R RIRAE R PCR EDNUHTH D L EZ SN b, RESTIE, RatPyV2 EYEDOK#, 2
Wi, FAERMIZOWT, EFLOINE TOMEBE L KEOWMES V— 7OHMENS, &

DHIRE T L7z

1. RUA—TIAINRER) F =<1 I ZBEEIE
(C2WnWT

RY)F =<4 IVA PY) &, K)F—<74
JVAElL (Polyomaviridae) 124735, T N\O—
TERA &\ EHR) 5,000 bp DBEIK 2 A8 DNA 7 A
WA THbD, EEIANASERESDY A T,
202042 HEAE, R A -~ A4 NVAFE LT, 4
O (TNVT 7, X=%, Hr=, TINFR)F—
~ 7 ANVAIE) & 102 OfEZ 5 N 9 O RAFE D
LEHEINTWABIL 2o & FUSMIESS 5 PyV
DEL, 8 E D412 polyomavirus B L BT %
A THERENS (v MIRESTAEAIL EIL
I human % J\ %), PyV iZ, 1953 4E HIM%E % H
IRFETET A~ 7 AN - Bl - ) > Sk s o
WEEM E i AT S &, MERRR S
Sl EESER END, LW ERPLIR &
N7 (=7 AR F—=<7 A )A, Mus musculus
polyomavirus 1:MPyV) [3, 4], PyV I, “ % (poly-)
JEBE (-oma) " LWV FEEART LI, BEOME
BB G4 %0 £ PyV HLIFLE - B3 - A
A B EAREEE TS, WILE TR
PGS B, 15 EARIEAR L F 71 HHIR AR 1B
B ERIET Ao

FLIZTY b, YT ABLUL b FRK) 0F) F—
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YUANVAFEEFNGE LT, B MR)F =< T A VA
(777, X"=%, FLNIR)F =<7 4 )VAEI
WS NT WD) TlE, EHEER HIV B
L34 ASERE, B 3 CREmE I
TAHRBENGHEEFOREREIIBWVT, Bk
(HPyV1 & %\ i3 BKPYV) fsiE (HPYV2 & 2\ it
JCPyV), flide (HPYyV4 & %\ ik WUPYV), X )L7r
VHESE (HPYV5 & 5\ iE MCPyV) &\ o7z, &
PyV ffi | R 3 2 Bl HRE SN TB Y, HARLK
ek L CTEZLOMEE > T\ 5 [3,5].
EBRFMICE LTI, ~ 7 ATIE 3D PyV (Mus
musculus polyomavirus 1 ~ 3) 23 & LTV 5 75,
EEBH~Y 220 = —Tl&, PyV EIEDHHERILM
DTV E ENTW 5 [6]e BAREITIZIIERTH
M5, X— = 2% F7: MPyV OERBYTI,
il ek, e ERE A 2RSS BT B S R AR
%, FBER COEBERETERT 5 2 L5
NTW5 [5-7, 7 v T, 1984 4, HIEEMEEE
RL72X—FF v+ (NIH-Foxnl™) 28\, MER
fRgs, S - AEX - MREXE MEOFEKE L
T PyV 73400 Tty & 7z [8-101, AFI T, #it
SV40 (Simian virus 40) $HifkIZ & o T A )V AHEAS
MBS, RV =T AINVATHEI EHIRES
N72A5[8], BEHIY AN ADF ) ARFIIHRE S I
TWiol, 200545121, ¥AEF 38 EmRka
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0= — @ Norway 7 v b+ » 5B & 417, Rattus
norvegicus polyomavirus 1 (RnorPyV1) 7S X L7228,
Ry ANAEGL72T v ML, HO 2R EREITR
ERES Motz ENTWS [11], & 512, 2016 4
I21%, Rigatti 525, KEO X BHEHEER A TIEAS
JEXSCID) T v haa=—I2BWVWT, Tv MR F—
< % 4 ) A 2 (Rattus norvegicus polyomavirus 2:
RatPyV2, RnovPyV2,) &4 & iy L7z [12]0 & A
VAT 7 BIREEIE & 7RSS E AT & D,
RatPyV2 (3 RnorPyV1 (7 V7 7 R =<7 f VA
&) L3RI ANVATHY, R—=FKR)F—~
TANABIZHEENSLZ L, B O WUPYV &t
BTHDH DR ENT[12)0 2017 4£|21F, Wistar
Han 7 v & ToOREIHIH 2 H v 722l
BT, WEENHEAED S PYV Y )SHE T 5 & #
2 5N BRI E DR D HE S DS, HKEo PCR
BMAETIEPYWBEEFORBIZEE> T idr oz
[13].

®1 Ty XTVABLTEFORY A=< T A NVA

2. Ty MRUA =TI A IV 2 BEFEDFH

S ZTIE, HEE S 21 ~85 0 H o XSCID-
TALEN 5 v b %A% (FF2518) %3t RICEHR L 72
RatPyV2 J&YLiE DR HNT O KGR [14] &, KEIOHF
Ze 7N — T O [12, 15] 12H &£ DWW T, RatPyV2 &
PIE DRI DWW TR D,

(1) EEARBR

T4 DRRZBRY, RatPyV2 IZRBIEH T v MR
MR ICE RS L, BRMICHERL D 2%
fEw & CICFRO v, — 7T, RatPyV2 |ZEH L 72
XSCID-TALEN 5 v b 2#1%, #§95 L OHIE, If
WK, MED BIEEEEALRALRE /AR R £ L,
6 2> A G DI CTIEIC R B RS 2 2 HICH 5 (F
2) [14], FEFRBBEOREX, v o Mg
LoTheATHY, Friczl T EwmMEAL T,
RatPyV2 |2 L TW T H B S 22 IR B A R &

TaE1%% WEFR

R - BIFR &

Z v b

Rattus norvegicus polyomavirus 1 RnorPyV1 5 v FRY F—< 7 f VA1
Rattus norvegicus polyomavirus 2 RatPyV2  F v FRYF—<7 A )V A2, RnorPyV2, RPyV2

2 ARY F =< A VAL MmusPyV1
R TARYF =<7 A )VA2 MmusPyV2

Alpha polyomavirus
Beta polyomavirus

Alpha polyomavirus
Beta polyomavirus

Mouse pneumotroic virus (= 7 A[AfilitE™ £ L 2)
Kilham ™~ £ VA, K A )V A

<A
Mus musculus polyomavirus 1 MPyV
Mus musculus polyomavirus 2 MptV
Mus musculus polyomavirus 3 MPoV3

E b (4214765 & Hke)
Human polyomavirus 1 1BKPYV  HPyV1
Human polyomavirus 2 JCPYyV HPyV2,
Human polyomavirus 4 WUPYV  HPyV4,
Human polyomavirus 5 MCPyV  HPyV5,

X TARY) A=< A )VA3, MmusPyV3

BKEY +—< A LA
IR F =T A )VA
WURY F—<7 1)V A
Merkel cell K1) F+—~<7 4 )V A

Beta polyomavirus

Beta polyomavirus
Beta polyomavirus
Beta polyomavirus
Alpha polyomavirus

[EIFE ™ A )V AGHZEE S (ICTV) O A4 MIRRBENTWAT A VA ZFIFE L7,

https://talk.ictvonline.org/ictv-reports/ictv_online_report/dsdna-viruses/w/polyomaviridae/628/genus-alphapolyomavirus
https://talk.ictvonline.org/ictv-reports/ictv_online_report/dsdna-viruses/w/polyomaviridae/629/genus-betapolyomavirus

]2 RatPyV2 |24 72 XSCID-TALEN 7 v b ORGSR (SCHk 14 200%)

A
17 A 2-3 A s 4-5 7> s > 6 70 H i
Megs g5 3(8:2, 2:1) 9(3:7, 9:2) 6 (3:4, 9:2) 7(8:3, 2:4)
-1, ] — — — HSERE ~F
AL — 3~4 7 Bl &7 Q CEIHEALS AN
5y - — — _ Al R
LR | B FRRE — — — B~

) SCHR 14 128\ T, Hkd X OYR BRSO 2 940 L 72 B L

- CREARL

18
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X 1

XSCID-TALEN

MR OWIR G B & O FIROEEROFERIE (2.5 2> Hiln). RatPyV2 (24 LT

WRWIREIER S v b OERR (A) LT 5L, RatPyV2 (2)&4e L 72 XSCID-TALEN
7 v N OWEER (B) 3FEMEAEL, TOREIFHFICHE TR (FHHECHAZHE) <l
ETHLH. MBEFCL, BTROEE 22564, BEREE L OB 2Bl s s (C:
HE %t Scale bar: 100 um). C O AL, [ TOEH 48 FIROMEIE % R

e KREORFIE SV — 7O Tld, RatPyv2 &
Pneumosystis carinii (P. carinii) D& KRy 4k T
R 232 SN TS [12], LA L, &5,
P. carinii f&1E® RatPyV2 J&SlAETH > TDH, 6
H# L EoEEIz B CEERIFHRIHERE 2T 5
FEG] 2 AR B L T\ B0 BIHBGE O EALIZ O W TS,
XSCID-TALEN T v M RO MEE 1 H Tld BIFIC
BT AN, 3~4A0AMEMIL LB Lk
NS 2EEHUBETRETZHEII VI ER,
6 0 HIGLL EOMES v IR M TE LRV &
DGR SN TWw 5 [12, 14].

(2) JRELZH T R,
BRI, MR (1) =5 — %, HRE
THEBRORE 4 R BB OERPBIE I N L, FFICHT
PrEN—F—BETIE, 1~ 35 HE RS cHssps
DEFMPED LN DL, T/, WHRIFIEREZET 56
P HEU EOBETIE, M3kt itk T Zo %
AR, A RREEORREOMAL - FEELR
EOBRE N5,

HEARL I, EICERR (K1C B X U0
2A), N—F—l (M2B), REIERE, Wz (2

19

2C BLU'D), AgmeR/ @A (75, AR
B BE) CBWTSERESRBOOND D,
WA OB, #MBIIIRIRIC L ) £ D,
RatPyV2 |ZJ&%%¢ |72 XSCID-TALEN S v b Z#HE T,
BB 2RI AT R AR 3 ICF LDk
[14]o RatPyV2 &Y 1 81T 5 i  FFRIAY 70 SR BRI
FRPT R, T A NVANEG L LB 5,
KIS OGFIRIEE ~ W PN E AEDOTER TH %
BAFEAKICE, ZORBIC NTO—-%2F7T550
(Cowdry A 1 : [ 2 L6 2050) & A S 20\ b o (full HL:
2HMATH) L BRSNS, RatPyV2 28k L
72 Bz M T, @I (Ba4) B X ORI (dysplasia:
Milas L UOEOKRE SREE BEHIoORE*E2ET2
M OMIEMIRZ) #2352 & 3BT RO 1
DTHbo S5, MEFEILN— 7 — I, IREIHRE
BrCid, AR beHREER () v o8Bk - IR %)
B R AR O FZM L, BB LU D
OB NDL, B TIE, MR THhLrETREL
LT, HEREoORMEEE T H2E TR EFHTRIC
BOTHRERLIVEECTH S, HTRIRED D IHE
EZTHhY, 1L 20HRORETHBEOILHERICB T
BEORENHERTE L (K2A), HETHTIIET
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RatPyV2 |ZJ&Ze | 72 XSCID-TALEN J v + OFREE#MESE (HE Jef). BEEEIROME B L ONEE Fi7

MR (A), N—F =Rk Bl (B), S SCRMIE SR LRzl (C), Hifie ERziife (D)
2BV, IR TR OBNE AR 5 s (ALK B & ORI . NEAKIZE,

Na—%2HEIL50 (BERE) LAHS20L0 (HERE) PBEINL.
(C) i, 17~Aikw, (D) M, 77 Hiks

fiv, (B) N——J, 252

JRED BB S, LIREME~ R ETIL # B
WA SN S (E3). TTHRTIE, 3~4H»
HED HRREOREN IR L 728 I S
NBEMIZH Y, RO EEOTMHRWERIIAS
Nz, N—=F—TIE 2~3HEMOK LT,
R~ th S DR b R MR 0 IR TSR, B
MoZFEmhRo o, 65 Bl CIEMBkegs
AL ZR > TEEOZEWICE S, IREIHER T,
JR AR 0 ZE i e O BRI BN 2. ¢, Mk L 12 2
7 H D S Pt B M O D BEE 2 KB (B1)
FRXT) =) BRDSENL, iTIE, [EZHSHM
R, SO EEANEIREDES o TV E, 6
M HEU EOEECIIEEOMEMM DG 2
bo MEIESE I FIAEARZE L 6 2 AR 20 580
b, FNE Y EWEE T BRI E A
RIS N v, B E FE TR, LEO@EE
R B A HI S, BRI EEOERKICED,
W LR FRRE T, ERMBIC I U F AH Y —
BHROEND, 7B, RatPyV2 EgEACIE, BB
WEDOFEIINT TICHEI N TV ARV, kil L
72 L) BREOREEREE, #ilEEZEE TS L,
RatPyV2 o #Z iy Lz sk oo ¢ b, B TR
RatPyV2 |2 9 5 &S & ) B Fetk s % o

20

(A) HTH, 120H
(Scale bar: 100 pm)

RatPyV2 &7 A4 )V ZHuEiE, KUY F =<7 1 VA
< — 5 — Td A ¥ SV40 large T antigen JT /& (clone
PAb416) THIHTIRETH O [12, 14], REMlikbr g
T, RatPyV2 28 L7z LM OZIZB W T
BT R ARSI TEDL (M), 71
VAPLE OIS SN Tw AR E LTiE,
W, ~N—y— R, IREAMER, BRI L, K
B A SO R B & OBl R (B, DEEEE
B L ORI LR, FE B, LR, iR, M
B ERRER, BE BROBRME LRSI 5 N,
P51 NS EERDS RatPyV2 DR THh 5 &
ZZTwb, EAEETHMERZE T, Y1 VA
RGO BT, #9540 ~ 50 nm D IFE 1
ko 4 VAR TFHEHBIESNS (M4),

(3) gk
TANVAMENRE SN L EEr EET 5 &,
RatPyV2 (3K F &G & BMEKLEDOWT I L 5T
R LC, BEDILAY 9D EEZBND, EITWE,
B AR OMEE R B, SESWY, R Lol
R, R ARRER & /i L CB A R AL 5 [12,
15), F 7z, FINESRRHI & B, FELENL
R TEGELRIN D B[12,15, F D720,
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# 3 RatPyV2 [ZJ&Y: L 72 XSCID-TALEN 7 v s OFFHHAMZEMET R Uk 14 2 20%)

17 Hii 2-3 20 A i 4-5 7 H i >6 2 H i
3(d 2 %P 9(d 7, % 2% 6(3 4 %)W 7(d 3 %P
H T BASE=PNIN/ A By * Hh* by * Hy *
LR OERE & ORI O F A, R O F A, WEE~FE CFE AN, HE AN, HE
BRAR O ZE B X O, BT O F A, R OF Atk s~ OF AN, EE O F AN, HE
HUEERIR OF A, PEE~EE AN PEE~EE AN HEE~EE OTAM PEE~EE
HHEAL R O AME, hEEE O A, WEE~FE CFE AN, HE
SR T BASE=PNN /A — B Hh* Hy *
R OMIEMB X ORI — Lk, WEEE LI~ RPTIAEER, SR~ RFTA I,
R R
AR D F B & Ok, T — SR, TR SIRHME~RTATR, 2 S~ R TR G,
k3 e
BRI — Ltk B LN~ RITIREERE, SR~ SR IA #R,
rhEEpE rhEERE
AL — — gy gy
MR LNE AT — Hh* BHh > B>
R OB X ORI — BREE, B PRBME~ZmatE, 8% BURME~ 2R, 8%
PRARR O 2 B & Ok — - — -
BBk — — PR~ 2, B RRME~2mite, B
AT A S ACES PNLS 2 — By * By * By *
R OBIEN S X OB — SIREE, TS O F Atk hEpE~EREE O AME FEEE
PrALRk O ZiE b KON, BE — EZ 0L SEEEE o O F AN, hEFE~EE O AN, HE
HUZERIZH — LI, W OF A, PSmEE~EE AN HEE~EE
e — R O F A, R CF AN, HE
HRES MR AN AR —* By * by * By *
HREERIRE PRI, W~ s PRI~ S, Lk, R SIREE, R~
AL D Z B L O R — PRI~ 2 ek, LRk, AR OF AME, SR ~ERE
R~ SR
O KEAL (karyomegaly) — Hh * Hh * Hh*
i GARESPNIS RS AL K 5 B * By * H* B *
ASEEPNCS/ AT ) — — — by *
S SOHNRE O BT R FRRE~ SR e e e
kA 22 R~ SR R~ SR Gk 3 W
[EORA BASEZPNS /A — — Hh* Hy *
LR OMBIERS X ORI — — 3 I
BA MO i B £ OA M — — PR~ A W
Wi GARESPNIS/AY — — — By *
e N AGES NS 52 — — — By *
KoK ()4 24 —) — — — BHh*
FE ARE=PNS/A7 — — — by *
R OBIER B & ORIER — — TR~ S PR~ T
Bz DL — — — TPERE

— WA ST, < RTOMEBWICBVT, BEMBIL S T SV4A0 BT R )

i) ICHK 14 128 T, B & OYRERALR S B & S L 2B B

RatPyV2 & B 0 7 ) — =~ Z ORI, 1R -
HEMMF OTEEREI T HIEET L2LELD S
LEZbND, B, BEBEIERKFONEDSIL
WEFHEEIZ & B XSCID-TALEN 5 v F Z#EI2HBIT 5
RatPyV2 @ 7 1) — = ¥ 7L & 4TV, BEHHE Ot
B X U RatPyV2 & 14 @ XSCID-TALEN 5 » b a1
Z—OMEFERE LTV D (546 mEBG A S H
R - B - HBREERNS 20194F),
Besch-Williford 51, X — K5 v b % H\» 7z &g
FEEEEEmL, ANV RABERKICL SENES D

21

E DT AN A RIRETE AR D E NI D W T
LT3 [15], BEMHICOWTIE, CH1s 28R C

(RVAYE-FAlRN

3. Ty bhRUA—TI1ILR 2 BEREDSM AL

RatPyV2 [E4uiE 1x, ERIREE D A TOMEEZRTIE
L\, BIEARET v PR TIE PCRIEES L O%E

BROPFHELARIRAEA, TEIEFE F v bR TIRINLE
FHIRA L PCRIREDVH M TH 5o
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£
& b Py -- L] ‘.
- ’ - X A 1Y - » £l
,,‘\::.«?;‘-é:e,;.., /s i:-t?;f P~ Aent \ s,
- e 3 s 9 = »n fe ' i g : -
. ) ,: ;('-i" ; ",'-‘, ‘if‘.%‘w “ ‘,-;", pLA ..‘,‘.-. 45
K ] -, 9 B v = <
¥ _e" - / ‘f;’,‘:a-"‘. t"‘v LA A b » .“‘ s
BiTags £ = o0 | L ey &Y Ry v L1 il glety T
@;{'.'.', ! "": - r- "‘Q "’!}"i" 4 "\‘- !“' = "‘ b ‘. efce. &
L} - gt v . o b - 8
- "‘,” 2’ t," r'a.";‘-"' i‘\ﬁt.’;“%ﬁ:“h“; .U $eg ‘.- :’ \‘5"... ! “%2
) .0, i #
N, SN e s N A N
\ I PRar o P R N Ty
A &% TS emisy: B R 5 g RS 8
o WL WY '8 T iEdvoR T

3 SRIEMRRILEEIC X 5 RatPyV2 O A )V AU O (XSCID-TALEN 5 v ). (A) ETH (12
At BLU (B) n—F =} 2520 OMEEGEE/RT. RatPyV2 (2% L 72155 Rz iE o
W E ARIZPT SV40 large T antigen JT1E  (clone: PAb416) Thfif14 124 F % (Scale bar: 50 um).

4 RatPyV2 |ZJgHs | 72 XSCID-TALEN J v h O ik o> % i 7 B S
S TORIE LR IR OREPNCFRD Sy A )V AR T O % 7R Y. # 40~50
nm OIEZFTHAERD 7 A )V Ak T2 585 S5 (Scale bar: 100 nm).

A B XSCID-TALEN

F344 IM 25M 45M B85M

~
=
AENARD 7, £
2
éf? E_
D :
[- =%
"-FK.- (M : month)
ISR T o R R
l N Ty 7 LD C 2 3 45 6 T
T4 A2 (EFLS mm)
LTS
PCR

Ampdirect” Plusfi#
£y b (BB
ZHM

B-actin Rul|\’2

5 [N AT 7% 72 FTA-Amp 12 & % RatPyV2 #{ZF o, (A) Ml F o « 254
ZCHk 14 2B Z L. (B, C) XSCID-TALEN 5 v + (B) BXUHIEIER T v M2 (C)
I2B1T % RatPyV2 VPL #{x T (431 bp) O, XSCID-TALEN J v hCTliE, 12 H#E (1 M)
DO E 2 5 RatPyV2 VPL IR TS & sz, (C) T, fEMK 1~4 % RatPyV2 Btk (ASgEM:
&G, kS & 613 RatPyV2 etk L HlsE S s (> b1 —)Vif{5T- © b-actin, 199 bp).

22



ERRE =2 — A Wol.70 No. 1

(agno)

Late

VP2

\
PyV (s ) |

PCRIZ I RRLEE

PCRiZRIFRLEL
(FTA-AmpiE TERE) [14]

6 Polyomavirus O AR 72 7 7 L ErE (SCHK 16
® X 1% % ). TCR: Transcritional control
region, TAgQ: Laege T antigen, tAg: small T
antigen.

(1) PCR %

RatPyV2 7 A1, MoRE Y +—~< 4 LA & JH
FRIZ, VP17 EOREEAT & T antigen #{n 75
¥ 5, 45k 5,000 bp BRREEE % > (K 6) [16],
RatPyV2 o # Hi¥: & L T, Rigatti & (& RatPyV2 o
VP1 & {z7-%° Large T antigen $HIS 2035 75 4 < —
% v 7z PCR % #iils L 72 [12]o RatPyV2 o fE i i
2 (R ICHE RN — 7 — ) ORI, SR
/8T 7 4 AR, FEMSSHIEL 2
77 L DNA 3Hefk & L TR CE %, BRIERRCHE
[T ANSREE R 9 B [17]e FEHDPHRTZRY,
EIN T, FEBRBIW P RIZERT ICLAS €E=5 ) ¥ 7
by —RHARF ¥ — VA - ) IN—FE12T, RatPyV2
@ PCR G FERHEL 72> T\ Do

HEEMR % BV 72 RatPyV2 @ PCR #iFE |12 1%, FEE
B rOfHEE V) A v " 3HLH—FT, BIEIE
H R T O RatPyV2 Bttt Ees, MR IR % H
V72 PCRRAS & ol L O < [12], %58 L 7z 38IE DS
BoNLWREDTA) Yy N H b, T TEEHS
&, BHTIERE, ffE, RE 7 PCR A E LT,
B (DN AT 7)) & FTA-Amp 235 H L7
[14], FTA-Amp 1%, PCR [HEW)'E % P HI$ % PCR
#RAE i Ampdirect Plus (S SAERT) & FTA A — F
Hiffi 2 s G b/ PCRETH Y, 7/ 2 DNAH
MELEE LR [18], OFERN R T 7% 7 PCR
Kz (FTA-Amp i) 12 X % RatPyV2 VP1 #{ZF O
HFNEOBEEE 1%, SBAICRT EBY T, BAKWZ
FHEICOWTIETH 12 2 T8V & v, KT
HILREARET v N R TO RatPyV2 [EHLdiE O
HELTHEHTHS (WBB) 72T, REBIEE
T v FREIZB VT, RatPyV2 % A S |2 H 0 %
Bl TWAEKREZREL THRET S Z EXTRETH

23

%5 (HM5C)e T—=FIIRERVY, FTAA— FIZ&
L7 REARET v bOMEEATd, RatPyv2 o
VPL EIE A RETH 5 Z & LFERL T 5,

(2) JRPRER AL

§8 5D RatPyV2 |G L 72 REARE T v bR
(XSCID-TALEN 5 » b) TiRO7-RBE AT Hid 2
(2) TRz, WHEAMHBEIZBWTIE, YA IVAD
g s L CHEL-ET, vra - 37 0LAR
VTR SN D MEOKIA (i) RS,
IEREMRAR D F R et OBARIC L » TR 2Tk
MDHLEEEBLTCBLL IEDPEETHL (£3).
% 72, BRI AH & 7> T 2 W EEAR T UL, WEER,
== X OHRE MR IR O #8 B\ B 7 /0
HEZBOLERDZEERL TWDH20, EHS T8
FTHREOMME TR L, &b 5 & L ImEMREMN %
FtiZEHET A LI L TWw5,

FREALAR A2, A O ERHIILIC B S
R e R B AR R R, MR RPN — & — i,
IR OEMWE X RIE$T 25 2 £ TENI,
HEALARE B W B I Mo 7 4V A BEGE & O
FNILMES TH A EEZbND, 72720, Ml
HAHEOMET v P OREIMERTIE, BREMROED
KA () F AT —) NGB ALK
(pseudoinclusions) DA —HRIIIZH S, NG &
EDICHERRLHIMMENEEENEH LI &
DBH SN TV B2 [19-21], #N 5% 7 A )V AME
AEE ABGEZ WL ) EESVLETH DL, A< b
¥y v x24Ty (HE) GfEROFHE O A Tid
AR OHFIAE: L A1, 5T SVA4O large T
antigen PLik & v 7 B L 2 g S H I Ch %o
B, TANVAEEAREEE L S B Mo EIE &
&, HAROERRA GlofEEs L g <T
DIFTE) R, EHRL SIHBEMARFEN TS
EWTE D, Tz, WEEBREREIANVA (T b
a4 NVA) EGE T D AR AMER & % B D8,
FRRB M Dy (MBI IEIR 2 ™7 A )V A ERYSE T,
T RO NENE R I IEIR I X B IRERZEH 2500 5
%) R, a0 F 7 A ) ASEYSE TIZE AMBTEE AR
DOENLBWERENPCENT A ENTETH S,
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The NTP Roadmap are consistent with the recent NAS Report

sl

TOXICITY TESTING IN THE 21ST
CENTURY: A VISION AND STRATEGY

©® 2007 NRC Report:
— Calls for transforming toxicology: “from a

system based on whole-animal testing to
one founded primarily on in vitro
methods that evaluate changes in
biologic processes using cells, cell lines,
or cellular components, preferably of
human origin.”

Envisions pathway-based toxicology,

where pathway perturbations are used
to predict adverse effects

ANIIEAS] — 2009 NRC report: “the realization of the
e promise [of the 2007 report] is at least a
decade away”

National Research Council. 2007, Toxicity Testing in the Twenty-first Century: A Vision and a Strategy.
‘Washington, DC: National Academy of Sciences. Available:

http://books.nap.edu/catalog. php?record_id=11970
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The current DNT testing strategy
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Up to four Global Awards (North America,

THE
Europe, Pacific Rim, and the Rest of World) G LO BA'— 3 RS

will be presented in 2020 in the amount of

$5,000 (USD) each.

AWARDS PROGRAM

- EUROPE

Microfluidic Multitissue Platform for Advanced
Embryotoxicity Testing In Vitro, Advanced Science, 2019

*+ NORTH AMERICA

Implementing the Bruker MALDI Biotyper in the Public
Health Laboratory for C. botulinum Neurotoxin Detection,

Toxins, 2019 9(3), 94

« PACIFIC RIM

Self-Aligning Tetris-Like (TILE) Modular Microfluidic
Platform for Mimicking Multi-Organ Interactions,

Lab on a Chip, 2019

2019 SPONSORS:
abbvie

nnnnnnnnn

Mercl_( KGaA

The Allergan Foundation
Bohringer Ingelheim

Flizer Inc.
Sancfi

https://www.aaalac.org/awards/global-3rs-winners/

X3 NPO FIEIZ & % Prize (JESEFIZIAD L v RI D LHEHEER %2 —H0%E)
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B 5 AHENEHGEBE) 06l & LT 2019 4 10 A2
RH LW EBRBERE RS RO VKRI T AT
HHENTEARADIT ¥ T4 774 L7 5 —T
& % Kirk Leech 4¢ 4= @ “Animal Research in Japan:
Time to Talk!” & fH S N 7-@HHNE 2 B8 iz,

|jwh%$ﬁﬁﬁﬁmﬁvwniEARAﬁwﬂﬁLtr:
2= a Ny F7 vz IZipy, e
DIAT AU b - fﬁ%ﬁ#t@lv V2 )i R &
EZNTREWD, EOXHIZTITRAEEE NS
YADENTBRELRIEEDRED 5N DL DN EN
2o TOBMBERIUTOEBY THo7 (M5),

Social Efforts to Promote Biosciences with Animal Studies.

* 1. Evaluation and assessment of animal studies to assure
compliance with laws, regulations and guidelines on laboratory

animals.

« 2. Declaration of position statement and information
disclosure on animal studies to promote social collaboration on

animal studies.
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Evidence-based communication
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National Transparency Agreements
EARA and its ﬁartners have put in place agreements in a number

of countries, t

ey outline a set of principles by which institutions

agree to provide more information to the public on the research

they carry out.
>M¥YR UK

» AN A~ Spain
>R b FH IV Portugal
»AJLF— Belgium
PRA R
PARZYUT ltaly

2014 Concordat on Openness on Animal Research
2016 Transparency Agreement
2018 Transparency Agreement
2019 Transparency Agreement
Switzerland 2019 Transparency Agreement
2020 Transparency Agreement

B0 ARECRABRISLORNA
1. EEWFTRLII—(E, A8, EOLSIC, 18, BEFRFICESOMC

DVWTBAEREAE,

2. HEBUVAERIARICOVTAT( 7SO E{RE.
3. B EFVAREEI T ENAERLT 2R BNV THEMICARALE

Cli Pl

4. BFEIOITLVALR-MRITL. B SEHA.

X6 EARA &RKMNZEROBMMERICE T 52 EHOEHEICET 5
5 RERELEDY v RY Y LRGSR % —IBZ)
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Infrared thermal imaging associated with pain in laboratory animals ............cccccceee.... 1-12

Daniel MOTA-ROJASY, Adriana OLMOS-HERNANDEZ?,

Antonio VERDUZCO-MENDOZA?, Hugo LECONA-BUTRON?,

Julio MARTINEZ-BURNES?, Patricia MORA-MEDINA?,

Jocelyn GOMEZ-PRADO? and Agustin ORIHUELA®

YNeurophysiology, Behaviour and Animal Welfare Assessment, DPAA, Universidad Auténoma
Metropolitana, Xochimilco, Mexico City, C.P. 04960 Mexico, ?Division of Biotechnology, Department
Bioterio and Experimental Surgery, Instituto Nacional de Rehabilitacion-Luis Guillermo Ibarra Ibarra
(INR-LGII), Mexico City, C.P. 14389, Mexico, ®Graduate and Research Department, Facultad

de Medicina Veterinaria y Zootecnia, Universidad Auténoma de Tamaulipas, C.P. Victoria City,
Tamaulipas, C.P. 87000, Mexico, “Livestock Science Department, Facultad de Estudios Superiores
Cuautitlan, Universidad Nacional Autbnoma de México (UNAM), State of Mexico, C.P. 54740,
Mexico, ®Facultad de Ciencias Agropecuarias, Universidad Auténoma del Estado de Morelos,
Cuernavaca, Morelos, C.P. 62209, México

The science of animal welfare has evolved over the years, and recent scientific advances have
enhanced our comprehension of the neurological, physiological, and ethological mechanisms of
diverse animal species. Currently, the study of the affective states (emotions) of nonhuman animals
is attracting great scientific interest focused primarily on negative experiences such as pain, fear, and
suffering, which animals experience in different stages of their lives or during scientific research.
Studies underway today seek to establish methods of evaluation that can accurately measure pain and
then develop effective treatments for it, because the techniques available up to now are not sufficiently
precise. One innovative technology that has recently been incorporated into veterinary medicine for
the specific purpose of studying pain in animals is called infrared thermography (IRT), a technique
that works by detecting and measuring levels of thermal radiation at different points on the body’s
surface with high sensitivity. Changes in IRT images are associated mainly with blood perfusion,
which is modulated by the mechanisms of vasodilatation and vasoconstriction. IRT is an efficient,
noninvasive method for evaluating and controlling pain, two critical aspects of animal welfare in
biomedical research. The aim of the present review is to compile and analyze studies of infrared
thermographic changes associated with pain in laboratory research involving animals.
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Ethem Serdar YALVACY and Zuleyha DOGANYIGIT?

YYozgat Bozok University, Faculty of Medicine, Department of Obstetrics and Gynecology, Adnan
Menderes Boulevard No:44, 66100, Yozgat, Turkey, 2Yozgat Bozok University, Faculty of Medicine,
Department of Histology and Embryology, Adnan Menderes Boulevard No:44, 66100, Yozgat,
Turkey, ®Ahi Evran University Training and Research Hospital, Department of Obstetrics and
Gynecology, Bagbasi District Sahir Kurutluoglu Street No: 100, 40100, Kirsehir, Turkey

Ovarian ischemia is a gynecological emergency case that occurs as a result of ovarian torsion.
Oxidative stress plays a central role in the development of ischemia/reperfusion (IR) injuries.
Lycopene (LYC) is a lipophilic, natural carotenoid well known for its antioxidant properties.
This study provides information on the potential applications of lycopene. The Wistar Albino rats
were distributed into six groups: Sham group (only a laparotomy was performed), Control group
[laparotomy and intraperitoneal dissolvent (olive oil)], IR group, IR+olive oil group, IR+LYC
2.5 mg/kg/dose, intraperitoneal group, IR+LYC 5 mg/kg/dose intraperitoneal group. Evaluated in
terms of histopathological changes, tissue malondialdehyde levels (MDA), ovarian expressions
of phosphorylated nuclear factor-kappa B (p-NF-«xB) and the TUNEL method was utilized to
show apoptosis of ovarian tissue. There was a significant decrease in MDA, p-NF-kB values and
the proportion of apoptotic cells assessed by TUNEL compared to the group that did not receive
intraperitoneal LYC in rat injury with IR damage (P<0.05). In histopathological damage scoring,
it was observed that the cell damage was significantly reduced in LY C-administered groups. LYC
showed significant ameliorative effects on ovary injury caused by IR through acting as an antioxidant,
antiinflammatory, and antiapoptotic agent.
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Effects of chitosan oligosaccharides on intestinal oxidative stress and
inflammation response in heat StresSsed ratS..........cccvveeeeiiiiiiiciiiiiieee e 45-53

Linlin WEI*, Yaxuan LI*, Qingging CHANG, Guangzhen GUO and Ruixia LAN
College of Coastal Agriculture Science, Guangdong Ocean University, No. 1 Haida Road, Mazhang
District, Zhanjiang 524-088, Guangdong, P.R. China

This study was to verify the effects of chitosan oligosaccharides (COS) on intestinal integrity,
oxidative status, and inflammatory response in a heat-stressed rat model. A total of 24 male Sprague
Dawley rats were randomly divided into 3 treatment: CON, the control group; HS, the heat stress
group; HSC, the heat stress group with 200 mg/kg COS. Rats in the HS and HSC group exposed to a
cyclical heat stress for 7 consecutive days. The CON and HS group provided basal diet, and the HSC
group provided the same diet with 200 mg/kg COS. Compared with the HS group, rats in the HSC
group had lower serum diamine oxidase and D-lactate acid level, higher villus height of jejunum and
ileum, lower malondialdehyde (MDA) content in duodenum, jejunum, and ileum mucosa, higher
glutathione peroxidase (GSH-Px), catalase (CAT) and total antioxidant capacity (T-AOC) activity in
duodenum mucosa, higher T-AOC activity in jejunum mucosa, and higher glutathione (GSH) level
in ileum mucosa. Compared with the HS group, rats in the HSC group had higher interleukin-10 (IL-
10) level, but lower tumor necrosis factor-a (TNF-a) level in duodenum, jejunum, and ileum mucosa.
These results indicated that COS may alleviate intestinal damage under heat stress condition, probably
by modulating intestinal inflammatory response and oxidative status.

The potential protective role of folic acid against acetaminophen-induced
hepatotoxicity and nephrotoXiCity N FALS..........c.ooiiiiiieiiiiee e 54-62

Emrah AKGUN®Y, Murat BOYACIOGLU" and Sadiye KUM?

YDepartment of Pharmacology and Toxicology, Faculty of Veterinary Medicine, Aydin Adnan
Menderes University, Isikli, 09016, Aydin, Turkey, ?Department of Histology and Embryology,
Faculty of Veterinary Medicine, Aydin Adnan Menderes University, Isikli, 09016, Aydin, Turkey

Folic acid (FA), is a group B vitamin, has high reactive oxygen radicals quenching ability,
resulting in protection against oxidative damage in aerobic cell. Acetaminophen (N-acetyl-p-
aminophenol, APAP) is a nonsteroidal anti-inflammatory drug, and can promote oxidative damage
in liver and kidney tissues. The aim of this study was to investigate whether folic acid has protective
effects on oxidative liver and kidney injury caused by experimental APAP toxication. Forty female
Sprague dawley rats were divided into 5 groups; control, APAP, FA, APAP+FA, and APAP+N-
acetylcysteine (NAC) groups. APAP toxication was induced by oral gavage (3 g/kg bodyweight).
FA (20 mg/kg bodyweight) and NAC (150 mg/kg bodyweight) were given by oral gavage to the
specified groups. Oxidant and antioxidant parameter were determined in liver and kidney tissues. In
addition, the liver and kidney tissues were histological evaluated. When compared with APAP group,
superoxide dismutase (SOD) and catalase activities and glutathione levels were statistically higher,
malondialdehyde (MDA) level and myeloperoxidase activity (except liver tissue) were statistically
lower in both APAP+FA and APAP+NAC. Liver and kidney MDA level and kidney SOD activity
were significantly lower in APAP+NAC group compared with APAP+FA group. Co-administration
of NAC with APAP was found to provide protection, but hepatic cords were defective in some places
and some glomerular tubules also had dilatation. Necrotic areas was reduced in the liver and the
glomerular structure was in good condition in the APAP+FA group. As a result, FA might have a
protective effect against APAP-induced hepato-nephrotoxicity and oxidative stress in rat.
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A high-fat diet and high-fat and high-cholesterol diet may affect glucose and

lipid metabolism differentially through gut microbiota in mice............cccccceviiiiieennnn 73-83

Huijing LIANG, Fengling JIANG, Ruyue CHENG, Yating LUO, Jiani WANG, Zihao LUO,
Ming LI, Xi SHEN and Fang HE
Department of Nutrition, Food Hygiene and Toxicology, West China School of Public Health and

West China Fourth Hospital, Sichuan University, No.16, 3rd section, South Renmin Road, 610041
Chengdu, Sichuan, China

This study was conducted to investigate the effects of a high-fat diet (HFD) and high-fat and high-
cholesterol diet (HFHCD) on glucose and lipid metabolism and on the intestinal microbiota of the
host animal. A total of 30 four-week-old female C57BL/6 mice were randomly divided into three
groups (n=10) and fed with a normal diet (ND), HFD, or HFHCD for 12 weeks, respectively. The
HFD significantly increased body weight and visceral adipose accumulation and partly lowered oral
glucose tolerance compared with the ND and HFHCD. The HFHCD increased liver weight, liver fat
infiltration, liver triglycerides, and liver total cholesterol compared with the ND and HFD. Moreover,
it increased serum high-density lipoprotein cholesterol, low-density lipoprotein cholesterol, and total
cholesterol compared with the ND and HFD and upregulated alanine aminotransferase, aspartate
aminotransferase, and alkaline phosphatase significantly. The HFHCD also significantly decreased
the a-diversity of the fecal bacteria of the mice, to a greater extent than the HFD. The composition
of fecal bacteria among the three groups was apparently different. Compared with the HFHCD-fed
mice, the HFD-fed mice had more Oscillospira, Odoribacter, Bacteroides, and [Prevotella], but less
[Ruminococcus] and Akkermansia. Cecal short-chain fatty acids were significantly decreased after
the mice were fed the HFD or HFHCD for 12 weeks. Our findings indicate that an HFD and HFHCD
can alter the glucose and lipid metabolism of the host animal differentially; modifications of intestinal
microbiota and their metabolites may be an important underlying mechanism.
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HETH o720 MK 2 BRIEFR D O B RS, MIRZLEETLAACELT, FHEE
Z5N5,

Comparison of the anatomical morphology of cervical vertebrae between humans
and macaques: related to a spinal cord injury model.............coooiiiiiiiiii, 108-118

Junhao LIU, Zhou YANG, Xiuhua WU, Zucheng HUANG, Zhiping HUANG,
Xushi CHEN, Qi LIU, Hui JIANG and Qingan ZHU
Division of Spinal Surgery, Department of Orthopaedics, Nanfang Hospital, Southern Medical
University, 1838 North Guangzhou Avenue, Guangzhou, China

Non-human primates are most suitable for generating cervical experimental models, and it is
necessary to study the anatomy of the cervical spine in non-human primates when generating the
models. The purpose of this study was to provide the anatomical parameters of the cervical spine
and spinal cord in long-tailed macaques (Macaca fascicularis) as a basis for cervical spine-related
experimental studies. Cervical spine specimens from 8 male adult subjects were scanned by micro-
computed tomography, and an additional 10 live male subjects were scanned by magnetic resonance
imaging. The measurements and parameters from them were compared to those of 12 male adult
human subjects. Additionally, 10 live male subjects were scanned by magnetic resonance imaging, and
the width and depth of the spinal cord and spinal canal and the thickness of the anterior and posterior
cerebrospinal fluid were measured and compared to the relevant parameters of 10 male adult human
subjects. The tendency of cervical parameters to change with segmental changes was similar between
species. The vertebral body, spinal canal, and spinal cord were significantly flatter in the human
subjects than in the long-tailed macaques. The cerebrospinal fluid space in the long-tailed macaques
was smaller than that in the human subjects. The anatomical features of the cervical vertebrae of long-
tailed macaques provide a reference for establishing a preclinical model of cervical spinal cord injury.
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miR-374 improves cerebral ischemia reperfusion injury by targeting Wnt5a.......... 126-136

Fangyuan XINGY, Yongrong LIU?, Ruifang DONG® and Ye CHENG?

YDepartment of Neurology, Cangzhou Central Hospital, No. 16 Xinhua West Road, Cangzhou, Hebei
061000, People’s Republic of China, ?Department of Ultrasound, Cangzhou Central Hospital, No. 16
Xinhua West Road, Cangzhou, Hebei 061000, People’s Republic of China

To date, studies have demonstrated the potential functions of microRNAs in cerebral ischemia
reperfusion (IR) injury. Herein, we established a middle cerebral artery occlusion (MCAQ) model
in rats and then subjected them to reperfusion to explore the role of microRNA-374 (miR-374) in
cerebral IR injury. After reperfusion, the endogenous miR-374 level decreased, and the expression
of its target gene, Wnt5a, increased in brain tissues. Intracerebral pretreatment of miR-374 agomir
attenuated cerebral damage induced by IR, including neurobehavioral deficits, infarction, cerebral
edema and blood-brain barrier disruption. Moreover, rats pretreated with miR-374 agomir showed a
remarkable decrease in apoptotic neurons, which was further confirmed by reduced BAX expression
as well as increased BCL-2 and BCL-XL expression. A dual-luciferase reporter assay substantiated
that Wnt5a was the target gene of miR-374. miR-374 might protect against brain injury by
downregulating Wnt5a in rats after IR. Thus, our study provided a novel mechanism of cerebral IR
injury from the perspective of miRNA regulation.
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