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VRN TOHEEEHRE, MiETFoarvFarrosy
WIETWETEN 272500, HEWHIEZEIZR 2 -
Tw/z [12]0 RIWZEFBLNVTENRH 72D %
1) 2 b L7228, AIN-93G = #35- L 72 B6 DN Tl
Allobaculum J& O W FEAEEATEZE 12 W 2 & A
B L 720 Allobaculum J&\ZJ&$ HHIRIZIT & A EEE
ENTBLHY, TOMBEIPBATED X RAHN
AboTWbLONPIRHTH LA, MF 24581
72 B6 DIGNERIE & AIN-93G &5 &7z B6 DZFh
ETIREL B RELZERTFHTEL, bHAAEY
DODAFIE (7)) —5—), fABERESE EBitEELy
BAGERIZE->TOY Y ADOBNMHEZE IZLEH$
LHTHH )N, SGRIOMMENRET T — 7 I KEL
ZEDOIEHEFFLTH D AIN-93G b HRETIE Vv &%
RIELTW5he BRISEE, 7/ 2K I A T
TR R > TETEY, BHNMEZEOENIEEIC
Ao Tnh, BIEEERZ: O 4 R ED5,
(NSO THBEI N TWD, —7, Bk
RITECHBNEREFEET L L W) MA LI T
THY, NMBHEZES EELL Twb, EBICH
PAEE TV~ o A TlE, BEPMITR 2k o R 3 35 B

g2 WHEEBHESWHKILAFNLAEFT VO A F R
0 — A AT

AIN-93G MF
/N B (M5F) KT 7
TV )LEE (137) ET ¥
)T Bk (f5%) & 1
GABA (If1%%) ET ¥
ThAUATOUE(MEE) BT #m
NUNTUB(ER) &ET #m

FEESCER [9] Azl b,
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ORI, FNDHBERITEIO R K I
HAHZEPHSMZENTWS [13],

5. ¥ B6 v XADEAF X L = AREROEEN

FALZVRBEA Y F=NVTIVTIFF TS,
M) TN T 7 TFXF T F—EIZE TN TR
T UL EREN, EH5ICFXL U X)) U,
Yoy VR NAD Z Sl s b 2 oEHRE
BEXLZURBEMIERTBY, )T T 7
RFOPTIIFERETH L [14]. FX L= UK
WIEMEREETHEMEAL L, 5 oW, MEKRRELRE
OREHEEOMTHIHEHLT ST 5 [14],
AIF IR AL A P L AEF VO TF X
l/:yl/f\‘)mfi%tfu\z)’t%"‘%l, Zot

AL, ANARY T OFETHIRITE A2 L Bl
l,t [15]o FT72, "NARY TV UAHAAICLEY) T AN
DHAESMA ML A LTLY )Y MIRBZ
EBER L7 NANRY T UAZ ML RIZLBA
FXLURBOBEHLZIHIL Cwb EEZ 5N
A3, FOFEMIAHTHY, BE, BITHTH5,
ANANRY Y VAN REOEE LR 7K A4 FTH
D, MAEMERE AT 5. EBICHIEKEEROD %
WHEIHESHIILA L AET VO A ML REFE
LA IELBBRLYEROPSTEY, ZOHI
3774 M7 IANDBETNTNS [16] PLIIENE

=3 %%B67710%Wﬁi%Mﬁ

Adlercreutzia 0.78023
Parabacteroides 0.24653
Ruminococcus 1.94690
Dorea 0.11682
Allobaculum 3.78764
Bilophila 0.04314
Desulfovibrio 2.25272

£4 BEEBOYT7AOMEFXIL=ZVBIUO MY
VANWAIR -1

- £3L= F)TRTF
(um) (M)

MF 0.60+0.072 48.2+3.61

AIN-93G 0.36+0.04" 41.41+4.66

AIN-93M  0.31+0.07° 30.7+10.1

RIFEMIEEED D (p<0.05)

MEFEORS L, R, FRICIERRAEICOERL
TWABIENEZONL D, REIINAFXL =
R ASE SR OISR E SN L RET T 5 2
LT L7z, WGAEEE LT, BIECD MF, AIN-93G
’mzf AIN-93M bBML, #EZB6 A A~

212 HMEGSG-L, %, B G, Ml /MK,
wﬁw%)@bU7b77xbi0#xv_/@%
EalE L, €OME, MFHBGHOIMmEE: X L
ZVLRVPMOREL ) b ED DI LT, W
B CIEaIZ AIN-93G G- HE L LI L TIRETH - 72
(F4BLVs5) [17], KdBOMED, MF 245 L7
MBS ILA P L AEFILT Y AL, AIN-
9BG E#HBGL2EFTLI AL AR LAICHL
TLYYZ Y b Tho2Z s [7], MEISHE
DEBEETIMOBELIV I AN LAZEIEFAL =
RO Z DI S WITFEED R IE S L7z,

WERT IR0 E ) ZEHICES L Tw
LI ENHEEEINGD, 774 N7 I ANVIEZEDOE
Wb THAD,

W H R NAE LG L, @Y 2 ez #IRL T
B ER T ERT LH L, BEFERLKEZTHD
FeE I ITER L STV D5, ok arkl 55
TIELTLLZF) TlEh WX ) Thb, Nature,

&L N)Y)

$ﬂm

0.16475 0.00603
0.09267 0.02507
0.92168 0.01386
0.00997 0.02796
43.3899 0.00424
0.00566 0.03321
0.08036 0.03320

x5 BEBOYVADOWBEFIL=VBIUMNY
PANWAIVE 33

FX=v )T o7Y
)] (um)

MF 0.32+0.032 220%22.22
AIN-93G 0.46+0.03" 303%26.0%°
AIN-93M 0.38+0.03% 396+65.8°

B SMICAEREED D (p<0.05)
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Cell, Science 7 & DFEL R MRS NG LT
SZ, BYEBRTHCZHARNOTREI VD 0%
<, EBMOFHMLHRT 59 2 TORBEIZL > T
Wh, THIEEGEFIIBT AHEEOEINTVD
RIEZIMEIIE > T D EER D LR
TR EN -7 — 5 OFBEAIREIC 2> TAL
WA, BIEBTES W T — S SRS SRR
LTWbDIHENZ V. 77— 7 OFE M2 HET
L7212, M5FEROEIRDS L) #EY TR
v, TONETRLFETRAETLLHIIIED
HERETHbD, 72, AR EWIEEICHITT 5 a3
BICHMEDN DL LS 2 5. Bl AL, FEHE) E
M EOBMBRIZHEA TS LIZERT, EF,
I—F—PEMEOFEER: COERES L DI
HHEZAHTERBREA Ny 745, BIE, fE
WG ENDL I B A UIIEF OB CIHME &
PERALTVWELDONH L, —F, HABEE7)—0
TRERCTHELIEXA VO EENLETr— R
WdHbo, 2F D, FL AINFIRCTHILBEAY H ¥
AV EHBE 7)) —DO A A L THREENZ L DN
HHICHTWDE Z Lk b, &5 5O Z RIS
L, FLBHEOFMZEE LT Az EIEL S
Ah, TRTCOMEZEIZESTLEETHAH, L
W OICH AR D N BB e fe i R, RIS

LEFRTILIHLIIWLSSTLRON L, 7¥A
DOREZTTIE R L, AR L) #EY TR E)
WEBEERT L7201, stttz nE bl
IR M E— N2 HIRETHA ) B
TE, AIN-76 B X UF AIN-93 1& 52 58 o0 12 e fid k) &
SNTWVBD, AIN-93 D4 RN, FREEH
ENTWE, ADFERTHLZ) THoz k)1,
AIN-93 #5512 X 2 BN FEORENRE SN TH
D, ZofFHEE RE LIRS EOBEASETY
% (18] &5t%, ~w A, Jv MIL)#ELZERD
AL L BbN 525, ZOBIMICIEFER SN
Wy,

HET

TN L —EOWgEI, MK, EH O
WZHTE L Witk st GRAE, Wk

77

KF) #HLICEBLZLDOTY, $72, R#RF
KEFWe A e R O ok B =6k, BaUR TR K
el AT S BE O 7k R B3R ER e A, e AR B RS A
TEAIAE R B JL NS, IR IR 37 B R A 1
RSO P B, R E R K E R
VY —OEIGREEEA, REREAEIHN R ETT
w72 &F L, ARHEOKREEZE> Tz
72EF L7/ (Y- 7 A7 5 A8k B -
Fe— - I— =) i, EFOMREICHLREK
Sl & LCHEE LT LA, ERESBYoEIZD
WTIEHRRHELZ L CWiz72& F Lo RBFgEIX, X
TR AR CRM R REES 7a Y 27 b)),
WK SIP, BHEWFFe B miBh & % 520 TEML £ L7z,
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" K XBRIMEZZIAHOKREEI

RERIRICS WEMRBRIEREZE L /ET IV T ADENR

FRURR R A A FJE Al

Lo

AR, HMERIES ST ERNER &R
HWAER ) G- CRETAILHRTRALD#HESINT
Who EFERIRICE Y, Y, A, FloM LB EA
WKLo TEH—REFLVWRERLIIELONLZ LD,
HRIIBUT 2 HMEEEEDOREA ML AR & 7%
NI BT EPHEEINTVE, REFELADTV—F
i, REICHT 2R EOREA ML AER L5
RLWmXERET o720 ZONE T Z ORI FEo
— D LA L7,

MERIBIE & 1S

B RIIE, O D, BUBRMERE S, #ia CFE 7%
ENEFEFN D MEAERTEIL, MORETICLDY,
B2 78), BRE2MANCHEBETE AR THRET S8
NIMETFTHIET, FEFENDOLRVITEINRR OGN
LIREETH B0 A RTEIZEFEM 2S5 200 B
FTIBHE LR T L, AOD 1% D50 % % SEHE D
BWIRETH A [1, 2]

KIE, ZREOBEER, BERPERE TSR
fEIK, & L TR - R - £ - HIET MK
T4 BRARBEEEN=SoD KX R EME LTS
nTws [3], £ <i3EN - BREkoOREZZLD,
MEEBRICHEEY & 729720, HEMRHRLEEED
FZEARD LN T 5,

EYES
BEE DS TBIAMERE L L TIRAONTE

7S, AR, BRIREEIN & OB E M IR S NS
L9127z (4o HAWOEHMENT, KA —

78

iRt T
VNS
PG

FATBIESAE T 70 > 7 0 THZEE AR v — 7

VA S ANV VRN ¥ /ANy I B
B E RN (GWAS) I2& D, MAELFEORRE L E
ABNTWBLEET & LT 4 %W (Neuregulin,
Dysbindin, COMT, DISCI, RGS4, GRM3, G72,
22q deletion %) A SN T2 [5], TN b O #ElE
T ® 9B, DISCIB#E D% RIIHARIFERE TS
¥okisshTwns (6], BERT & LT, HiossE
AR, 7 VARG, NS (EERE) &b
BIFOoNTEY, RERFEOA ML v -5 2
ERMAGEINS [7-11]

BHERE &7 IVEMIRRT

FEETNEY EHCHIRICBW TS, JRERL
TN BT B REARIE, MARMED =K
D—DOTHLBHMBERETEZRE ST AR
ST [12]. A b, A FFE R DU MR E
BEICBWT, BRERTRHEERTSHE S Tw
% Glyoxylase-181%T D ~\F T /RIE~< 7 A & Disrupted
In Schizophrenia-1 (DISCI) &fnT OERG/RKIENT 1
YUK L, TOBREMIHHEIZA 70—
AEBIGEZ L WO BREA ML AEREMNINT 5 2 &
T, BRER L RERERBEROMM - MHFERR %
AELEEER L7: [13]0 #fn & RERBEAM S EZ - 72
X TATIE, BABMREEREREETS L)1
b T &%, REEN, AR, MBS 2 &
ARG DS UIEN BT 2179 2 L TR L7,
ZLT, EHL0BMETARYTAIBNTLID
DENDEZ B L REN 5 RE % 2 L7203
REEETH o7, £ C, FBEM LA THW2DISCI
W REANT O~ A% H\7-3RAIkEE IR
DOEEBIZBIT AL, BRI A 70— A %G
LR OERFIZ OV TTIZR T,
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ABAEREHER

 MIBIT A EMERORMERKE L LT,
Wisconsin Card Sorting Test (WCST) <*° Cambridge
Neuropsychological Test Automated Battery (CANTAB)
BHISN TV 508 [14, 15], MR E & fEH A2
S L7 BB EN IR E LM 2T T L
Vo Bt o TIREE X 1 = X L O B3 H O B S 121
ETNEY = TR RERER 1T ) 2 LB,
1998 4F- {2 Ennaceur, A. & Delacour, J.i1Z5 v b & HWw
FEERBICBNT, o0 R R S %,
HEFFWEIZLI5E, Eowk L) bHaaEy
HROFEREM PR 2 A L7 [16]o ZOH 7
Haifd (=Bl ESPYEZOL DEELEL T
V5) k) IO R & R L 728 A AL E AR
A% (Object location test, OLT), K UHT&-MA25%
A% (Novel object recognition test, NORT) i, 7
UNA I, AKIRE, BRSO MEEE T
VEMIZ B W TE T VELEORGERER L L CEH
SNTWAH,

AERIZEH T 2~ OBIL, o oWE~0 A
HR (ML —=27), —ERHOKERZIZOLT D
R TTOWKE HHFMEICEE, NORT DA X
Fi oWk e Frasikic sk L, 2SR iniE
Wik s L OH AW ERANOFEMIERN ¢ 5l 3 2. BUE
F % (X Denninger 5 71 2 —)v [17], KU~
PHIAXE B THWAFERZEILT I v a7 v T
L72HNET, BI5 L= ML —=27=0LT=NORT
DHEfEAR L L T, HLICEOFNE, F725]
FISCHE 13 Ty L 72 OLTAS R ACH » 7V B & 38
L, HIZA ) Vv I3RS L AaREHERT 2 L) A
TeARERAE 2R T o AIZ, OLTIZIEE AT, NORT
WX RBEBEED, TNENOMAOBIETER L )R
BT OBREIMLO—DTH L Z EHHON TS
(18, 191,

ER L EMARBEET LI ADORAE, RURE

RIE

EFILEM
C57BL/6 J& /Ny 7 275 » FIZH ©ODiscl L1 ET

V<7 A (exonl ~ 3/K$8) & Fv 72 [20, 21] Discl
exonl-3 KELE L L ONTOEEEK (+/-) OF R &
WHEMOA A2 L, 55707z~ T o841 Discl
L1 (+/-) & HAR Discl L1 (+/+) O30 H#o+ A
FATEIRERI V72,

79

FHERE

BB, WE23.5 2T, BES0+10%, 12
7 5 MR (B39 8:00-20:00, %11 20:00-8:00) % & t»
WIE 7 T BRBE T CHERE L 720 EFLE (P21) IR~
YANHEEL, FAERXAARSITTCIS—YNIZ2 ~
SPCAINEE L7,

RERIE

T LYy VERE (HAE) 22 bRt S 2 fE %
DHFFEREEL Sucrose diet HSD-70 (#OYC 2405100) &
Corn starch diet HCD-70 (#OYC 2405000) % fi\>7-
(FDo 2N B OfFFHIIEE D T 1) — %0 FAKRIL,
PR, RO7-AEEDEEND, BEFLIER (P21) 12
C DR ARG 2 FA L 72,

BERBEET IV XDOITEIER

SHERFE R UHIADEIR
RERGE L, — IR~ Y AHOY—T T 4 — )

FEEEOFE (50 cm X 50 cm) % 5£& (50 cm X 33 cm)
WLTERAL, FOBICHEIE 22K % 050 AHT 72,
Bk 4 ek & BBR L 7-BGER SR S, ~ 0 AR
SHLWKRE LT, 5em x5 cemBEEOHWIELE L7
TIAFy 7 MOBE R RN 720 2L, Bk
DOMEZEEDNE L, Ry PR PMUVREHICKE ZItE
EHIERLTL ) REMEZEMST 2 2 &R TIMERTH
NollThHb. BELSAZOEFICL DL
EZZohd (REH.

TEHBROBES S LURBRETADRIE
TRV LANLVTHBFTLTWSLT Y A%,

TV — THEE OKETRER30 45 UL LN TR IS

WAL, 10825 18D MIZATENRER % 320 L 72

TEHBR7ONI—-IL (K1)

Handling & Habituation : <7 A % EERECITEEIC
BEn&E, EBREOR ML AL AR LALEZID B
I, TTERBRZ M3 5 1 HATIZ, 50 cm X 50
ecmDBoxx HWTITEIET A M2t —7 >
74 =) FiBr% 30 M5 L 72 (250 lux ). ¥
AR FICFHOBIZIE, GF2oEFITBT 2 8RB
MY N 7 %7572,

Habituation : <7 A ZAKFEHHD 50 cm X 33 ecm DFHD
RLCE X, 1020 M B HICATE) S S 2 208k L 72
TR, =27 —=JIRL, 1~ 28FBKRER, K
DREIHEAT
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Training trial : Z2OYKA L BEHEL, Tt h 54HRE R, IRORERIZHE A 72, Training trial 2> 5
REEPODLBEL72L CAICEBE L, vy A% 13L& TI0 lux FCEBREIT- 72,

DOWEOMICES SHHMBEHICATEISE, €748 OLT (Object location test) : —2DOWEkDH) L—>o%
WM R R AT o 7o i TR, A — a7 — TR L, XPTH O BEMNZ R E) S 720 B L T2 Wik E Bl

=1 BIHXEL I3 TERLI-I—V Ay —F &, Arzo—2AEOHMBE BIHH 13 hoERSE)

%y a—Y A% —F & (gm %) 27 0—2f (gm %)
o — A 4.27 4.27
7N — 2.59 2.59
KT 2.39 2.39
Az a—A (B 0 65.44
R 19.95 19.95
TN a— A 14.32 0
paA—V AT —F 51.12
Z D1 5.36 5.36
&t (g) 100 100
IRFERFICL DA —FS I— Y AY —F £ (keal %) A7 8—AH (keal %)
A ZAVAE - 18.7 19.9
iR 11.7 13.3
AL 69.6 66.8
f— & VTR F— a— A% —FH (keal/100 g) A 70— AH (keal/100 g)
360.2 361.5
Open field test Habituation session R
Rl ERfipr
3rd session OLT
Discrimination index = (B-A) / (B+A)
B: novel location object
s —) e 33cm A: familiar location object
1 day .
4th session NORT
Discrimination index = (C-B) / (C+B)
C: novel object
50cm B: familiar object
10 min

2nd session 3rd session 4th session
(Training trial) (Object location test) (Novel object recognition test)
. — H ——) H

Smin E Bmin E

5 min 5 min 5 min

E1 WEaRHEHRER (OLT) & #rarRiRikstih (NORT) OHERD G
Open filed test |Zf#ifH] L 72Box IZBEZ i A L OLT & NORT I 5%, BWKIZERIE LT, MHI3.5 cm, & &
40cm Db D% Box DR HEEIZHE S0 71 b 2V OFEMIE AL & S,

80
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FoWkaA, BELWhEzHaLEWEB L L7,
YU R EZOOWHROMIZES, SHMBHICATE
S, USRS LWL T AT o 7o M T 1R, K —
L =TI L, SRRER, ROFERIZEAT
NORT (Novel object recognition test) : OLT TEjZ» L
TV WEIZOWIKA ZFHHEWECIE SRR 72,
RYARZODOYEOMIZE X, s4HEHRIZITE)
S, BT EMBGLER R T o 7, # T iR, K-
D —=TIZR L7,

FHAM SR LT A AL, WAL 7ok
MZE2FHI L7z iAo TV — 3 0 7 L2 I
AL 2 h ol ZODWAKRD G O 5
5, FrarfiEWE, Ak e SRR LR OE G %
Discrimination indexfi& L CT/R L7z, BEMREZ O L
7S, BRI OFEEZ - 7128, BRIIZIZZ o)k
A L7z,

&R

RS A M e 2 OLTIZ B W T, B’ (A
rya—Af) L#E(E (DISCIERS/RIBATFO <Y R)
FNENHMERTH->TL, I b= &L T
fEHL/a— Ay —F B2 G2 - HER~T A &
WL CEELEMREOR TSRO SN, =
ODBEEMPELR D EFDORATTERTIZIEN 2D D
o7z (M2), RFLBERENENHMDOA L
AZEROTEL K L 72HATY, ZODHERNFEL -
o (A7 00— ZAR%AE L7 DISCI#5 RIEA~T
O~ Y A) TEAITHERIKT Lz, 40, 51H
THR13 LD b T EE P L, LELEREIC
Tukey-kramer % % i\ 72 2 & C, #fz L BREEEROM
HEDEITL MM - HERROBEA L Y B
RENT,

ER

REFETIE, 7 A0 BEMAH LT 2 HRIZ A
70— ABERRE LRMEREEELZFE L2, 2
OEEDFRBICILA 7 T — Z A8 BRGS0
FAET H0h, LTI L2 EE %
FICRT ZETHET 200D WTIEREHD
FTHY, SHOBETH D,

LS EDL ) @A O —AGEROAE Y
BRIPICEYFITLZ EEBHENIZVWERDR
205, b OREY UNEREFELL 20D

81

FTRII04E) 1T~ ZADF N (H1435-60 HFLE DR
30H) SIS hwEEREWE, K% T
L7z LV PROA 70— 2AGHETHH A D
BitERERE EAR LT AW REMEDS TR SN D,

BHIC

A7 O—AEHERERA LD QWS LfE %2R
L7236 0, BT OVEY ORNE REERE, B~ o
B SNIPIASEEIHFEL T b,

20154FI2FE TR SN CTIE, T ML TR
FNOBEMCHE EE 2 5N HE o HGE
BB IZ DWW TIEREERA R L) &K, ZLT10%
A7 O—ABEWRE G2 CTER LK Wiy
b ZDEBEPFARL NIz [22], TOMER, A7 01—

Object Location Test

kokkk

‘ skokkk

069 — e R R
y “ O A70-ZR
8 0.4+
£
S
T 0.2+
E
s =
2 0.0
§ 1
-0.2 T 1
Y <
& A
&
PU
N?
%0
o
X2 35EMDISCIFRFRIBANT I T AND RS

T — ARG X B SRk B 0 ST

FEOUTH D Ehi 3 AME, TR/ ME, 580 H o
FRIL APl 2 R 9 R B AR & R TR A E
PR E LTI E S BT (two-way ANOVA) %
AT T o720 22O FEERILIZERRA, HIZZKH
TER b RO B7z (fB: F (1, 31) =50.38, p<0.0001; it
fEFEL © F (1,31) =47.65, p<0.0001, f#} x #{nF R :
F (1, 31) =8.246, p=0.0073) o & ® 7% Tukey-kramer %12
LTBRAMNKY 7T ANEITo T2

*p<0.05, **p<0.01, ***p<0.001, ns=not significant.
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AR RATE 729 v MEZF ) TheBED
Ty MIHARTHRIREHEINT 2 2 £ 210 TR <,
FRINPRBERER (Object-in-place memory test) DA I 7
PEBICTRAZ L, ZLClEEEMENKEIZE
F229VTTNT I vk a—0roBb HEIC
BT B2 AL 72 ZHISRERLRAE RS2
RONLE#ME—HLTBY, badRA 70— XE
WCHLERNENREICH S R BEREL RIZL) B L
DI B o
HIEVIEED R 70— A% (5%) % @
Fredich 2T oy hoBREICEENEZE V)
WIFEAERAT2018FICHE SN TV D (FFHKIZOW
FFEEDR L) [23]0 EBROMEIL ERISBA L
bOLIZIZFEERZH, R LT, BEHICHERE
SHAZU—ABEBREGZ6NZT v MIRED
Sy MERELT, KEOMINZZ 2000, Bk
2 BT Forced swim test D A I 7T R A 7 10 —
ANOEBROENNRE SN, ) OHEEOIERET E L
720 251, I OWMPMEROEMEMEET L PO
F=F HRMT 5L HI5% A 70— AEBRT v b
TIEBEIRENC B 2 8E = 2 —u v oz ED
LCW7e7s, PL)2FA I 753 /2> THEL
720 BB, T v FHBEIHNZIA > T B FEkDFHE
BRAaBIA L7 & & AMEIKIKRBO 2 3 7AUE AT
Shens, BERICSY A7 u—ABHE S 2 2546
LD IWETHY, TNLINIS% A2 10— RETE
R eholoa b BB ENRAON o 72,
Lo, YEOA 70— (5~ 10%DA7
O — A7) B CTHOITHIRE 2 & oEBRERICHE
PR ENL 308 EBREBWIIE5 252 L%
AL TS, FRICEFINC Y722 HMIcA 70— 2
FEMSEL EMERICRE R EEL52589T
BHhbo 1272, LR ODOFEBRTIET v FPERATZR
7 U= AEWOH 1) =5 2T B AR
T55 (v ARFEBRAIO) —% —EIZRD LI I
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KRB Y BREDRIK

FowEED ) 2 INERMEARASBEIER T 1 L X (LCMV)

AR ALY — A
MR KB

L

AR —!
RiR—H5 2
R T R

INAFT I =NVt — HHEE
E R AR BB E 5B

1) 2 SEREIRFE BRI 4 ™7 £ )V X (Lymphocytic choriomeningitis virus, LCMV) X, 7L F 27 1)L
AR/ L~ T A% HRETE L3 5 NBILBIEGMED Y A VAT, 1933 £I2HOTT A1) A TH
B, TNFETICHARRHKRZ ETEE L8R PSR SN TS, LCMV 1L, HIED R
EFWMAOERICEL T 5 —HT, BIFAETERLEE 2 Lo MIx L TIREMERBIEE
bHLI NS, EBRFWSHICB TR EINIREFEAELEZEZ SN TS, HREHNOE
BREVIC B 2 B G M 22 b O D, 2005 41 ILE A RIS RELAERE S TV 72 AR O
RAY T ATHRERPMER SN BB H 5. ATlE, WEKGE L~y AEEKIE, REERICH
DPURRIIDSHEEE S NbE 28 HEUIHEZFEBL TH VA NVAZHHRETELW) A7 %) 2 &,
bbb T ANAEZEE TH LI LR LA EET D L, EREMIME I B\ CRY) A R
BIOEHME= YY) v 7 %7\, v 230 —HICHixHIEE AT SR, RS ERnED

EEZI) LEPHHZ L2l %0

1. JA4ILZX

) U SERENR M BEE 45 7 4 )V X (Lymphocytic
choriomeningitis virus, LCMV) (X, 7L 7 4 )V A
Bt (Arenaviridae) (&3 %0 7 L F 7 A VAR,
WO TCT L4 I0VE (drenavirus) O 18 TH - 7>
A, BEREEICL Y 4BICRNS N, WAL E
FTETAHILT LI YA NVAJE (Mammarenavirus),
BENEEOT VT F 7 ANV RIE (Antennavirus),
BIUEE PNCEHON— Y= VREEL T
N7 LF A NV AIE (Hartmanivirus, Reptarenavirus)
s Twd (17, 28] AROAFRILY A VA
R IZEEMEEHEDO ) XY — 208 AFNEN
PWRARICRZ 5 DT, 77 ViEDOWS (Arenouse)
WHR LARMT S, 1)V A X EFE 40 ~ 200 nm
OB FEEIAER T N -T2 ET 5,

RAT LTI NVABIZGE IS LCMV D7/
2%, BER—ARECTAFIRD T ¥k v A RNA T,
34kb 575 S-RNA & 72kb 2257 % L-RNA D 2
SrEID HRER S I, KIPETIZIEE 2 DD ORF 3 F1E
T5, $74bb, SRNAILWRXZ LA ATV Ry~
Ny B LNES V8 E, L-RNA 21 RNA K7 1
RNARY X T —X L zine 74 =% 87BN
I—-—FENhTwb,

&4

(EBRE = = — A 2023 Vol. 72 No. 2, p.84-89.)

2. BESSJURZMEEY

o

RLT LT IALINVAREIE, LCMV R T v AL
AR EQHMRTLFIA VA, BN T= Y
ANWA, ZTT7F )P IANVA FETIAL VA, T 2
RIANVA R EDOFMRT L F T A VAD 2K
FlEh, BERE Y AV AR EE O - s % B RkE
FELTws [29], LCMV OBERETIZNY 71 2 X
I (Mus musculus) T, KWW E L Tlde b,
NKAFT—=RENVEY NEDIToHEH, (X, 7%
oMY VEHL EL L OB SN TV 5,

3. YA E

LCMV %, 1933 4F1Z Armstrong B2 X > T > b
WA AWK LS ENTZBED SRS I,
<A B 1L 1935 £ 12 Traub 12 & D 0 EE S L7z
[2,25], 2D b, b OlEECBEREE, ~—
Tty POIIED L VIEHFEDOARXI R ENL T A
VAGEEE N, ZTE TIZ30 L ED LCMV ¥R
Ha3nTwb 9,16l BHREIWNIZBWTIE, 1937
EWEESIZE ) A VADGEES I [11], 20
L RRED /N 71 A X295 1990 4R (2478 & /e
OQ Mk, 77 Y ADDLHEHA LY T A5 2005 F12



FEEREIY = 2 — A 2023 Vol. 72 No.2

TEEENTMEEZ W LBRCHEDZ SN TV A
[10, 35,36

4, NAMFtE—TF 4L ~NJ (BSL) - 7=<ILINA
FtE—7F 1 L~ (ABSL)

LCMV &, HEAEN®DZ Okl 8> T BSL2
2SN, BEGLEROS A ABSL3 & LTI
FEBA L EHEZE SN S, SKE CDC/NIH @ Biosafety
in Microbiological and Biomedical Laboratories, 6th
Edition |25\ TIE, HURWIRIIZ & o THlE S
Tw5 [30], FHAIE LCTIEBSL2, & bSO EE
HCHICEDH S 2k, =70V VEE) RSN
BWEAREIREMHOSES, B L B ES
BAL o BERR 7 5 NS e NEBI O ERRM R & 3 ET 5
WEIZOWTIE BSL3, 7 ADR TR Iz A
WA E /o~ ARG IR ABSL2, /NA A
& — OREGLFEERIT ABSL3 & FEERNZA I U THEAE
SNTWw5b, 5 C WHO 345K L T\ 5% Laboratory
Biosafety Manual, 4th Edition Tld, ' A 7 §Fflix 2512
FEFE I FEH D D FRHE T RE 22 M5k O RDLNIE U 7%
L EBREDNT VAP END LD, A DIk
R BENEAIZEN L 72 Ak D 51T b [34],
HAEWIZBW TS ZHEMEH 2 W IZEREILZ, Th
SHARITA R 2T Ve BEIIMEY %4
WZHUR D 720 O ftker B L OEAHP#ERZ: &%
ZEL, BUIGEHTAVATLARMETLE L
TH ),

5. BEHE

A H P, PERREREHETREDIE,, ¥
A )V A REFEMAT R Mouse/Hamster Antibody Production
(MAP/HAP) 7 A b33 %, PUAKBRAIC DOV TIL,
HAREWNTIZICLAS E=% ) v 7t v ¥ —H b 0T
DXV TRT MY — - Ty, AT
IDEXX Laboratories 72 EWZRiET 5 T &N TE b,
XV TERT M) = TN HDLnIiT
IDEXX Laboratories (&, & O IR CHMA T RE 7 720,
BT B &/ R OREIIBWT D
GHFE TN EFHEZ DK EMRET 5 2 L 25T
X%, %72, KIE Biotech Trading Partners f£7* 5 I3,
8§ x)VANY v 77 L— h®ELISA & v h2H5E
SN, DWARBOWAL D & R D DR IFE B
THILENTES, HEERNIZBWTIE, NFand
7 AV AHLI 2 LCMV HUE % H v 72 ELISA {3
VENTWEY, HEFT TIIHREF Yy bodIZIE
EoTWiWX)THD [23]. PUREADMIG Y
&, BETHREICHES 528520 THAH, #HE
OWB T - FRET &N/ T I 4 v =% W72 RT-
PCR EDHE SN TV A DS, LCMV B O HE 27

85

OHFEEIZENIZEEL B L, EDOTAIVAKTD
MW RER 2N =TT 4 < — DRI T
WL Zz 51s [10,210

7 AV AREFEMBAL RS MAP/HAP 7 A ML, WM&
MR EERR LW RTIEDH 5 b OO EEE
ErREm L ENT AV AREFEE WD, Thab
5, W, BV U O 10% e FLE % B
(Vero MM, BHK MM F 7213 LANG) (C4BREL v o
WADOFEZFERT D, HLVIETTARNLASY —
OB LAl L RO EEZRET 5, 72,
LCMV {Z H RO RSB GIFRAMERSEO A R
J 4~ (ICH-Q5A (R1)) (2#Eo& v d LB
B AW EREGE L SICBWTRATRE TR
WIANVAD I DL LTEDLNR, ITNIZHETEY
A IWVABERBENER SN TS [31,32,33]0 7 A
WV ABEERAL RS MAP/HAP 7 X M3 w3 b i
LHETIES LD, HHT S RT-PCR D LCMV
M AXRZ MVOWPNDPARTEE LGS, BEED
BWREFEIBDO TROND, TOHT, 714NV
A RNA % B IS TTRE 2 TS SN 2 &
DBHIFEENTWEELWVZR 5,

6. &£ MOERRER

Y hTOLCMV EGFITIE, EREROBGE D %W
W, FE LA ERE, i, BRE, HDHvid
BEERAEY 4 v IV U PREERE R, 7
TR O G T, i E R I A e 0 e R K AE
MRigHaE s, HBHEEZRE T 0D 5, Herk
i FF—o LCMV EBRICERTA LY YL Y F Ok
CHIAEERE SN TWE DS, Bz e b
— b MRFEEORE IR VLD TH D REHIH
REEICHE T LS IEEE ISR LEMICHY, 58
DOETOEREZLINRETHS ) [9,16],

7. ¥Y9RICETHIHMR

1) <=9 ZOBERHER

LCMV D HREBETH B~ 7 A DRI FEERIIZ
TANARBE LA, Whw b Y SERIR
ML ER L, BEEH1IANCTIE HY,
MRS LR LT 5. T2, 7 ADEA
KRG TUEIPEEA % RO % I IERICHERE T
%75, WHEEL OB A IPURDEA ST WipE
TARRAEE 20, FiFEde L CEE R Ry AL
AEHEHET L L vbiTwna,

2) BEEMOH LCMV iE

INFTIZ, TAYAKE I—ov/SKEDL
W EREE 7 SO Hs THURMRE B O F
PHERENTEBY, PLLCMV JUERERIL, TR
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(2019 ~ 2020 4F) T2.25%, /NN FZ (2019 4F)
T3.0%, 207 (2010 ~ 2011 ) T 10.0%,
ZRA V(2003 ~ 2006 4F) T3.8%, 4 U T (2002
~20064E) T83%, 4 F1 A (2004 4E) T42%,
TVE L F 2 (1998 ~ 2003 4E) T 9.4% 7% & O
NHb [5,17,8, 15, 18,20, 26]c HAEHNTYH, 7H
512810 1984 ~ 1987 SEICEINEAFETH 5 7 H 4
A X (Apodemus speciosus) 755 LB & ST FEEL
T—FIF2 (03%BLT07%) EKIAEMTH 2D
DOREREINT WD, T2, FZRHESIZE D 1990 412
B, 1991 FICKRREICAERT 2L~ 2D
HFEI AT DI (7.0 ~259%), 1998 ~ 2001 4F |2
FHENSICE D AEEE (6.1%) RMEE (30.0%)
THITbNTw5 (13, 14], BEIEO B % fERRT
MBI, B EEERROD LIRS N B
XTOMETH Y, F7220FEL ERTICHIEL 228
DT =5 Thbo, TEICBITSEHRENEKD
PUERA A A X I OGARLIZ DOV TIIARBETH
5o

3) EEREMMIMEERIC & 1T B B

FEEREIY 5B IC B D LCMV B D W T,
1986 FEIZEFESIZ L D PEmE fTThI, v X
(SPF % &) RVUT UNAAY —ET2~6%
OYVMBRREETH L Z LRSI TS [19], B
IO BRGERE B, 2005 FIFALETIGERT AT T~
ADINAY — VEFGEAT & D EA L 2B AHROER
FHT T ANBILEETH D [10,35], wEYRE
BTCINHLYTAREALZ OO, TEFEGELL
LCMV Z a0 = =2 LR C& Loz s Tnw
%o IERRBEDO AT BT AETHIZ LCMV 235G L
i, EERIREY v AT ERI T LN
HoNTBY, NAY— VEIRHTD §FEMICHED
HRENL o 7-D PR ELEDPMETTH o770
CHEREND, ThorHTEF2 5L, LCMV AT
Zau=—|2BE LA, MBS 5 2
ERFNIIERES TIE B WITREED H 5, HfE, H
REWN O EE R EEREIMAEEEE BT 5 LCMV R
AIE, MiEHRAEDH 5\ 1d PCR WA 2 4E 4 A1 L T

F1 UARE 4 8%

Wb, 72, ICLASE®E=% Y v 7ty —id, K&
WEZERT B & OMLER A SE 7 & S KTE S - s e s
MR RIIL TS, TNOOKRETEE 10 FHIC
BUFHPLLCMV PUED B \WIET A VAT LR
WEHER SN TV ARWnE ENTEY, HARENDIE
IZ LCMV &G~ 7 ADEAET 5 TR & & 2
bNbd, LPLaDS, HIBWTIEEE~Y T A
R PO LCMV B HRE SN TWE729 [1, 3,8,
24, 26], WIET-HILZ <7 A% SilEhie S % E
AT HIZHTo> T, FHEANTAINVATR IS &
WX ) TR BIERGISLETH L EEZ b,

4) BAERSBAROEE(~ 7 XREME-BSERE)
< AZBITBH LCMV OEFERIL, Egefifnn
HIZHEETLIIANALIY p—FRTFF FEpmE
MHC 7 7 A 1 5T OB % BT 2 MG EE T
MBI Lo CHI &R SN LMBBERGICERT S &
WEEIN TS [4,6,27], £2C, ERNGHED OQ
B LU BRCHE, 7 6 IKRESGHED WE #RIZBT
bR AN T AR R WA T 5 729, DBA/I
(H-29), BALB/c (H-29) 3 X 1" C57BL/6 (H-2°) <
™ A2 10* TCIDso (50% Tissue Culture Infectious Dose)
FIERENFER L2 2 A, OQ kL WE Mk % &g &
H2v T AW FNL TERLERSHEO ON, T
EEOMER SNz~ ARMb H o720 —HTBRC
FRIEGE~ 7 213 W3 IO RAMIZ BT S H#IEIR T,
B2 TEWHILE %2R L7z DBA/I] ¥ 7 A 2B\
TOBRMBERTILEE 2 RE RN o722 &5,
BRC #iZ~ 7 212k L TSR E M 721390
MTHHZ EDRBEENT (E1) [22,36]c E512,
BRC FRB4: C57BL/6 < ™7 A D BN I 2 51T 5 1
W ANVATr ) A&m% ) 7TIVY A A RT-PCR %
FAWTHER L7225, &% 3 A THHIRHE
WA A VAT ) 2 RNA BB L TW5DH Z
EDHEREINS (K1) [22]0 22 &ns, FE
LA NAMOMETICE o TIE, YA NWVADRE
Tl 7 < MR ER R 2 B BBt A I HEE S 40 2 ITREE
EEBTLLEFHLO0H Ltk v,

Bl b~ AELFER

EN DBA/1J BALB/c C57BL/6
T (H-29) (H-29) (H-2%)

0Q 0% (0/6)* 83% (5/6)  100% (5/5)
BRC 100% (6/6) 100% (6/6)  100% (5/5)
WE 0% (0/6) 100% (6/6)  100% (5/5)

3 A O~ 2 3 %% (DBA/1J, BALB/c B X UF C57BL/6) @

5~6LIZ,
BEWENEAAR L 72,

7 A4 VA 3% (0Q, BRC B LU WE) % 10* TCIDso

*RERANE (AR TCH PR L)
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T One step Real Time RT-PCR % W CEE L 72,

B

BRORZE

BT E~YY 205, HLHVIEEES
v AERRRETHEEFE~Y Y AB L TF0OBYEHE
BHEDOLPLLCMV JLEPHER SN T3 [5,7,8, 12,
15,18,20]c F72, LCMV BRI L 2 & DS RERE
BOWREDHE SN TS [3,24]. —F, HAEH
AT~ 20 LCMV BERIEZF I A S
TEHT, EBREWRICB T 5 BTS2 v,
L L7&As5, 2005 I HAREHND~ 7 A4 8
EN-FER, 5% D LCMV Ok EEEI ~ 0
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ENFERKER ) P RLV, FRUZIE, I —HI
LCMV Z xH 2B A F 72\ 720 DL 038 A R
SRR 5 NCEMW T8 ¥ ZRREICA,
BHEICHITE 2 [EHHEE] OBFBERSFELE VR 5,

87

e
L.

Sk

Alburkat H, Jadskeldinen AJ, Barakat AM, Hasony
HJ, Sironen T, Al-Hello H, Smura T, Vapalahti O.
2020. Lymphocytic Choriomeningitis Virus In-
fections and Seroprevalence, Southern Iraq. Emerg
Infect Dis. 26: 3002-3006.

Armstrong C, Lillie R D. 1934. Experimental lym-
phocytic choriomeningitis of encephalitis epidemic.
Public Health Rep. 49: 1019-1027.

Ansari N, Demmler-Harrison G, Coats DK, Paysse
EA. 2021. Severe congenital chorioretinitis caused
by congenital lymphocytic choriomeningitis virus
infection. Am J Ophthalmol Case Rep. 22: 101094.
Barthold, S.W. and Smith, A.L. 2007. Lymphocytic
choriomeningitis virus. pp. 179-213. In: The Mouse
in Biomedical Research, 2nd ed Vol. 2. (Fox, J.G.,
Barthold, S.W., Davisson, M.T., Newcomer, C.E.,
Quimby, F.W. and Smith, A.L., eds.), Academic
Press, New York.

Becker SD, Bennett M, Stewart JP, Hurst JL. 2007.
Serological survey of virus infection among wild
house mice (Mus domesticus) in the UK. Lab Anim.
41: 229-238.



10.

11.

12.

13.

EFEY = 2 — A

Botten, J.W. and Kotturi, M.F. 2007. Adaptive immu-
nity to Lymphocyctic choriomeningitis virus: new
insights into antigenic determinants. Future Virol. 2:
495-508.

Castellar A, Guevara M, Rodas JD, Londono AF,
Arroyave E, Diaz FJ, Levis S, Blanco PJ. 2017. First
evidence of lymphocytic choriomeningitis virus
(Arenavirus) infection in Mus musculus rodents cap-
tured in the urban area of the municipality of Since-
lejo, Sucre, Colombia. Biomedica. 37: 75-85.
Douglas KO, Cayol C, Forbes KM, Samuels TA,
Vapalahti O, Sironen T, Gittens-St Hilaire M. 2021.
Serological Evidence of Multiple Zoonotic Viral
Infections among Wild Rodents in Barbados. Patho-
gens. 10: 663.

Fischer SA, Graham MB, Kuehnert MJ, Kotton CN,
Srinivasan A, Marty FM, Comer JA, Guarner J,
Paddock CD, DeMeo DL, Shiech W], Erickson BR,
Bandy U, DeMaria A Jr, Davis JP, Delmonico FL,
Pavlin B, Likos A, Vincent MJ, Sealy TK, Goldsmi-
th CS, Jernigan DB, Rollin PE, Packard MM, Patel
M, Rowland C, Helfand RF, Nichol ST, Fishman JA,
Ksiazek T, Zaki SR. 2006. Transmission of lym-
phocytic choriomeningitis virus by organ transplan-
tation. N. Engl. J. Med. 354: 2235-2249.

Ike F, Bourgade F, Ohsawa K, Sato H, Morikawa
S, Saijo M, Kurane I, Takimoto K, Yamada YK,
Jaubert J, Berard M, Nakata H, Hiraiwa N, Mekada
K, Takakura A, Itoh T, Obata Y, Yoshiki A, Mon-
tagutelli X. 2007. Lymphocytic choriomeningitis
infection undetected by dirty-bedding sentinel mo-
nitoring and revealed after embryo transfer of an
inbred strain derived from wild mice. Comp. Med.
57: 272-281.

Kasahara S, Hamano R, Yamada R, Tsubaki S. 1937.
Choriomeningitis virus isolated in the course of
experimental studies on endemic encephalitis. Tras.
Soc. Pathol. Jpn. 27: 581-585.

Knust B, Stroher U, Edison L, Albarino CG, Lo-
vejoy J, Armeanu E, House J, Cory D, Horton C,
Fowler KL, Austin J, Poe J, Humbaugh KE, Guer-
rero L, Campbell S, Gibbons A, Reed Z, Cannon D,
Manning C, Petersen B, Metcalf D, Marsh B, Nichol
ST, Rollin PE. 2014. Lymphocytic choriomeningitis
virus in employees and mice at multipremises fe-
eder-rodent operation, United States, 2012. Emerg
Infect Dis. 20: 240-247.

Morita C, Matsuura Y, Fujii H, Joh K, Baba K,
Kato M, Hisada M. 1991. Isolation of lymphocytic
choriomeningitis virus from wild house mice (Mus
musculus) in Osaka port, Japan. J. Vet. Med. Sci. 53:
889-892.

2023

88

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

Vol. 72 No. 2

Morita C, Matsuura Y, Kawashima E, Takahashi
S, Kawaguchi J, lida S, Yamanaka T, Jitsukawa W.
1991. Seroepidemiological survey of lymphocytic
choriomeningitis virus in wild house mouse (Mus
musculus) in Yokohama port, Japan. J. Vet. Med.
Sci. 53: 219-222.

Ledesma J, Fedele CG, Carro F, Lled6 L, Sanc-
hez-Seco MP, Tenorio A, Soriguer RC, Saz JV,
Dominguez G, Rosas MF, Barandika JF, Gegtuindez
MI. 2009. Independent lineage of lymphocytic cho-
riomeningitis virus in wood mice (Apodemus sylva-
ticus), Spain. Emerg. Infect. Dis. 15: 1677-1680.
Paddock C, Ksiazek T, Comer JA, Rollin P, Nichol S,
Shieh WJ, Guarner J, Goldsmith C, Greer P, Sriniva-
san A, Jernigan D, Kehl S, Graham M, Zaki S. 2005.
Pathology of fatal lymphocytic choriomeningitis vi-
rus infection in multiple organ transplant recipients
from a common donor. Mod. Pathol. 18: 263A-264A.
Radoshitzky SR, Buchmeier MJ, Charrel RN, Clegg
JCS, Gonzalez J-PJ, Giinther S, Hepojoki J, Kuhn
JH, Lukashevich IS, Romanowski V, Salvato MS, Si-
roni M, Stenglein MD, de la Torre JC, ICTV Report
Consortium. 2019. ICTV Virus Taxonomy Profile:
Arenaviridae. ] Gen Virol. 100: 1200-1201.

Riera L, Castillo E, Del Carmen Saavedra M, Priotto
J, Sottosanti J, Polop J, Ambrosio AM. 2005. Sero-
logical study of the lymphochoriomeningitis virus
(LCMV) in an inner city of Argentina. J Med Virol.
76: 285-289.

Sato H, Miyata H. 1986. Detection of lymphocytic
choriomeningitis virus antibody in colonies of labo-
ratory animals in Japan. Exp. Anim. 35: 189-192.
Tagliapietra V, Rosa R, Hauffe HC, Laakkonen J,
Voutilainen L, Vapalahti O, Vaheri A, Henttonen H,
Rizzoli A. 2009. Spatial and temporal dynamics of
lymphocytic choriomeningitis virus in wild rodents,
northern Italy. Emerg. Infect. Dis. 15: 1019-1025.
Takagi T, Ohsawa M, Morita C, Sato H, Ohsawa K.
Genomic analysis and pathogenic characteristics of
lymphocytic choriomeningitis virus strains isolated
in Japan. 2012. Comp Med. 62: 185-192.

Takagi T, Ohsawa M, Yamanaka H, Matsuda N, Sato
H, Ohsawa K. 2017. Difference of two new LCMV
strains in lethality and viral genome load in tissues.
Exp Anim. 66: 199-208.

Takimoto K, Taharaguchi M, Morikawa S, Ike F,
Yamada YK. 2008. Detection of the antibody to
lymphocytic choriomeningitis virus in sera of labo-
ratory rodents infected with viruses of laboratory
and newly isolated strains by ELISA using purified
recombinant nucleoprotein. Exp. Anim. 57: 357-365.
Tevaearai F, Moser L, Pomar L. 2022. Prenatal Dia-



25.

26.

27.

28.

29.

30.

EFEY = 2 — A

gnosis of Congenital Lymphocytic Choriomeningitis
Virus Infection: A Case Report. Viruses. 14: 2586.
Traub E. 1935. A filterable virus recovered from
white mice. Science. 81: 298-299.

Ushijima Y, Abe H, Ozeki T, Ondo GN, Mbadinga
MIVM, Bikangui R, Nze-Nkogue C, Akomo-Okoue
EF, Ella GWE, Koumba LBM, Nso BCBB, Mint-
sa-Nguema R, Makouloutou-Nzassi P, Makanga BK,
Nguelet FLM, Zadeh VR, Urata S, Mbouna AVN,
Massinga-Loembe M, Agnandji ST, Lell B, Yasuda
J. 2021. Identification of potential novel hosts and the
risk of infection with lymphocytic choriomeningitis
virus in humans in Gabon, Central Africa. Int J In-
fect Dis. 105: 452—459.

Zinkernagel, R.M. and Doherty, P.C. 1974. Restri-
ction of in vitro T cell-mediated cytotoxicity in
lymphocytic choriomeningitis within a syngeneic or
semiallogeneic system. Nature. 248: 701-702.
https://ictv.global/report/chapter/arenaviridae/arena-
viridae (2023 4F 2 H 28 HA#fERY)
https://ictv.global/report/chapter/arenaviridae/arena-
viridae/mammarenavirus (2023 4F- 2 A 28 H#ER2
https://www.cdc.gov/labs/pdf/SF__ 19 308133-A

2023

&9

31.

32.

33.

34.

35.

36.

Vol. 72 No. 2

BMBL6_00-BOOK-WEB-final-3.pdf (2023 4E 2 H
28 HiERD)
https://www.maff.go.jp/nval/hourei_tuuti/
pdf/100303toriatsukai.pdf (2023 42 A 28 HHERE
https://www.pmda.go.jp/files/000156380.pdf (2023
42 F 28 HER
https://www.pmda.go.jp/files/000212850.pdf (2023
42 H 28 HAfER2
https://www.who.int/publications/i/
item/9789240011311 (2023 4F 2 H 28 HfER2)

it BB, Bourgad F, KIR—%&, EAF—, 1
B BRI OK, EHIE, KEEW, T
B, AtR—HR, WAL, ILHEHIET, JaubertJ,
Berard M, FHW3E, FaEiF, BINHMLZ,
mE W, FESEE DR EHROE
Montaguteli X. 2010. BA~w 212 L T
720 Y OSERVENRAEBEIL S 7 4 v . BREEFE REHT
. 63:205-207.

BARM—, KM, HRETE, M g4, &
BE W, KIR—H. 2009. EINSTHEEY > 7 k%
IRAEBERL 6™ 4 Vv 2 (LCMV) 2 #RI2BIT 5~
7 ARSI, JUMEERBIAERS. 25: 37-42.


https://ictv.global/report/chapter/arenaviridae/arenaviridae
https://ictv.global/report/chapter/arenaviridae/arenaviridae
https://ictv.global/report/chapter/arenaviridae/arenaviridae/mammarenavirus
https://ictv.global/report/chapter/arenaviridae/arenaviridae/mammarenavirus
https://www.cdc.gov/labs/pdf/SF__19_308133-A_BMBL6_00-BOOK-WEB-final-3.pdf
https://www.cdc.gov/labs/pdf/SF__19_308133-A_BMBL6_00-BOOK-WEB-final-3.pdf
https://www.maff.go.jp/nval/hourei_tuuti/pdf/100303toriatsukai.pdf
https://www.maff.go.jp/nval/hourei_tuuti/pdf/100303toriatsukai.pdf
https://www.pmda.go.jp/files/000156380.pdf
https://www.pmda.go.jp/files/000212850.pdf
https://www.who.int/publications/i/item/9789240011311
https://www.who.int/publications/i/item/9789240011311

FEEREIY = 2 — A 2023 Vol. 72 No.2

MEE - BRE!)

EERMAFZEFEERFHE

TEERKEEERBAEHELHL L TB) £
TG (BBGOHR) BHERLET, SREITHA
FEEREI F SO ERTY = 2 — X [FFFeE - fidxfE
DI L T a2 HEE L20T, HE
A EHFRE LT, FIREIZOVTHMSETY
e EEY,

FTRAORIE TS, RERIH T, FRTERERK
SR, RRARAHENAR TS 2T F
L7zo BE, [FEHE CEIGIIEERENL %Y DA
B TH L BEEMEROR R, S RINEET (B
BWHERN) T4 ey =) BEELE L £
DF NV O T EIEFSpink3D ) v 7 T b I A%
R 2 7200, FIRFISEEFEW L v & — 1A
—HIEOWFRZEICRFERAE L L TAFW L E L
ZOB, WIEOEHAS M), FMEHLZ0F F
FIRZFEGERNE - 3L v 5 — DT,
BIZE T, P28 (HEAMEOHE ) ICHED K
EERREEICETR N2 L E L7,

RERIFD S~ 21E3H 0, FRICHES (B, B
) LIRS TBY F L7225, RECRTHS D
WMok A VRS 5 L 2 A PSR (REWE IR
REETIVIIZEY v & — OB IEA IS B G
WKhaoTBYET), vT AN Z2EDTBY) T,
Hi7k D Spink3 KO~ 7 A TR EMIE (Wl 475
WEEI)IIF— 77V — (BEER) ofE)
Ron7ZendZge ey, BlEb Y vy — AFE
5T UB, D, LA — 77V —OEIREEY
p62/SQSTMI, F724— b7 7 V—HfasEe 7 a7
M= R, 70— A% EDRENE LT
DA H = A LT B9 % ~ 7 R % i Tk
HFTd,

RIFRBDRA Y N—=TEH, v 7 A%HLT 2 2
FyIRKEISALGHEAT, HICEEARFEDOMHE

90

PRSI

1T L7z MAREZ HEEIZITEE 10 H £ 0 B BRC
DRI DO FRE ST SN, ~ 7 AFR
Wz, X GmAAEG LRI, Vos52 Ozl
AT AERIA T & L CokEl 2 Il a5
BT CWE T 72, SWBMEIIRERREE SO
FIBFER A, S, IWFABIZEE T~ 7 A O/EH %
BLTIToTHBh, 208, FIERE - AREEHHK
BIZRDOENBRIZEA F 7 & LTH#R, A2
EELTWET,

F 72, REOBENE L NEE S 143D, wE
PO DOBFEILDOSHPEIRBICEE L, &~
TAEZ I G BTEAIN—EoTHEY T,

B ERIS T AHEB LR o050 T
N, REWMERETTIVINEL Y ¥ -2 FENTEH
NDEMBEAEICTHIZTEE 220, 5% GEIE
%) RIAMREHT TOLFETS, £ FEAL
CBEVWHL RIFET,

e O SHNE, AR, RINE (GLEER RS
BEWFEMO AR LA T)



FEEREIY = 2 — A 2023 Vol. 72 No.2

HEF=BEY

SWEFSINDEFEBELT

A&7 F 2 =1, 20234E9 H TAIST 40 FE4E
2z ET. HRAERBIS 2L X Lo, EREY
Wb BT, SO T4 IIB A wEE, 2
CETHEHITITIVLIENTET L. 2D
Biafh ) CROL VLR L RiFET L dic, 4
BEDTHETWREAG D T L BEHEVEL R
e

TR — EEEREMIDO DY)

WetliZ, 19834E9 H 1 HIZAIV. L, HEHRIEXE
JMICHBH AR, FELHOF L7z, 2001 4F12
R R X ISR 2 Bl L, 2021405
W GER S XN ICR Y, BAEICEDY 9,
20224F 9, FFEAML, FHAEME 20 F Lz, i
ZOHRTHPERMAHBLTBY 9,

BRI, M4 - BUEE ISR RO, LR
TOO%BY L, WEHHFEEERORM Y VAT
T LADEEIIEDLZ L), BHEREE, AN
MEEEBEFRITLI IR L Y UERY
7 ADEEHT- DT, FOREORFEFEM O &L
WMETLCIEED T A L DL DEEVDH Y, F
EOWIRIZO LD Y T L7z FEREHY) RS o s
HEICHEDL D LI DY Y RY Y LGE
I E S DIFT U Tz B [EEREN O35l & 5 H )
X EBREN A E EAE RO T X A M E L TE
A BHEON2Z20WTBY T, T/, [HHEHEETS
WoOMEZEOHOMET, S L CidEmEn
BB T, Web¥ A MEMEICHRD L F Lz, MR, &
FEOWHE Web¥ A Mk T b LI E 2D
FOAL, Wt IEE L, ZLTC, ZOM
DAAPBIEDITRHEIIO L > THVET,

ERBMHEEEEOEZE L OORNY T, AERE
BRE) SR oS ICEDL ST TV T Iz
), FNEEEIC, HBEREIOE LD, HAER
BT E S, SRR FEEREN Y MR e s
EOEBRRAT, FMASE, sk OEEEE*
Kbl SHIZORN->TEN 9,

91

WRE&HT7T K2R —

A
T RIX)—DELEFE
Bl L7z &9 i, i, 1) R, 2)

HBERRATEE, 3) A XY MEEFEE 4) ITHE
DA4FFEHMEFEELTBY T,

R L, ERBYEEL I Lo, Eafly, &
W T ROEMEL FLIZ, Ty 7 — OFHERK
AEHBSHAOTF A MR, B, L, BEELR L
MRIL W BFOEEOHIE - BEE LTBY 3. 1f
WEEE N2 C, IFEOEMERHAOTF A MR, H
o, 4L, W&o 2R, SX0RELS
25 BB O ASREL EoMmE - HIED P TV E T,
WA, FIRIYICINZ, ETEEL, 8ot
JRVFC, Bl - BRI L B EMHEED T TBY 95

FHRATER L, SEEH, XL Voo
RFEBREE AR EREHEL LY, FRED
CTHEBEUG LT RTOEBORITE K-> TED £
To —MEN, BIEEN, NPOEANOBITOH R —
FMEDIToTBY T3, AL, 15¥EMEOFBLR
RATEB K-> TBY 95

ARy MEEHETIE, SBFRPS, RR 5 —1E
%% & O AL GG E), Web A M EIE, BB
VAT AOREEE, SETEY, BEREORER L, AN
VINEEIRLIHEE T PV TBFRLEWEET
W2REWTBDET, aurMTaE Lt T4
VEAE, SWEt a4 rEonA T v FERD
FEHELEA LT TwE T,

ITHFETIE, PATFAEREFEO Web ¥ 1A MillE, Al

REDOESE - RV AT LAOMELR Y, FHRE
BRFMAE R L2 MBI ZEIEE TS
T2ODITHM BEFR—F2IELD, eT—=>
TDT Ty bR— LHEEE, zoom X Webex D8 7z &,
LK RITY — A2 TRELTVET,

FRIOFEETMICZNZNOHL % & X5 % %
T4HZ LA, FREROHEMME F - 72H4%
BCHME L CBEMO CELICFERICHIETE S S
EDBAORE T, Bl ZIE, FERREOEE T,
HAT - BHOEEFHIZIAZ T, WebH A hDOHfilfE



FEEREIY = 2 — A 2023 Vol. 72 No.2

LR AT LD B2y —O%IE - HIR, 35ET
Tate oM - BV - F & v o 2B ISR S S 4
Bx b= LV TBHMEWTELM4H 232 T TS,

B EBRETERFEE S AT L D AMO VX T A
By EBRET I PFE H KR, MG FTEL VT
4 v T—{EH T 5 [AMO (Animal Management
Officer) ¥ AT A ZHEEE L F L 72 By ERRMi% D
BMGERICHE T I 2T AT, EETF
fii & R HFHOBEHE, FHREFOAMEIRKEVE
W) FE o722 ENEoNITT, EBRFHYWEHD
LIS —RHEEEY FTCELREREENT S
ERTERTERY, FHEIZET LT Lz, EHRE
L, ALA—XIHRE#EDONDE L) BIEL
TwWiZihEeEFELET.
FEERBFERLHBTOBLIE R EE VAT AICEH
HIEE L, KA - VORER, £FHEOMHICE
DETHRA—IVOREENTLHLILENTEET, 2
M &) B O @A O KIE 2 BRASKNLE T,
F72, VAT AL EHIZL Y, FERROE
Wl s, WHZEWETLZTTHIBRTE, BREM
TOEMERFEZ AL - XTI T ENTEE T, B
REEE, BEEEL —rEHIC LY, MEREENT
&, 72, AHIREEANOXT IS Tl OBHALTZ
%o 72RO MERRE CASICME Z LN TEE T,
WOTOTHHDOEER, ¥ AT AEEICER
TWHRWHTHHEBEWTHENRLT VLS, WG
RLEEEIC DBV - L L7
FHE OB ORTHEIENR, FHERB~ORLICE
W, MO TEImELERT 25T, WEo 74
FIZX D fFHZERTE, LV RCHFE»ED
TV A BBV LT Lz, 72, #BEDOH
EOOMEHET 2 EAR, FIENEO—EBkET %
L7z ECHEBE T840, HEEBENS L
OFFIZT 7 AL, BEOFEEFT,» S HFHBEE
fERT 52 EDTEE T, L) BEWIIE~NDETFIC
O EF LT T,
FHER?T) &THRER, VAT A LETRRIEERY
TNVIALATHETEE T, VAT A T—nEHT
52T, LERFRICHHEIZT 7L ATE, ok
B E D FLOPLHEDOEM Z KIFICE AT X
3, FAKE, BIEER, KRL o HERER
DYATAEDNBIT)ZET, EREBZFOLOD
BN, F72, ZOHBOEBEOEE L HEEH
DREERMIIAT > TV 2T T,

92

B e PR
[
A B P

—BETRREZIE L, W OBHESEZF I EIZD
HHN) F9, MHE @MY E R, WHEEICH
BTA—LEREELTT,

FrHEOLERRAFIHIL, HENBESICEHLET
HAZ <A Rz LEd,

FEMNIE, https://www.adthree.com/amo/system.html (2 T
TRV 2T EFEN T,



EFEY = 2 — A

AMO ¥ A7 A%, ¥EBRFEOE PR T, @ik
BENMEROFERICET 5L, FHEEORKRFEHE
FRICERE L, 7o, #AESRE (FEZE» S O
HIH, axv b, EBRETELOHBNERE) 50
L, BEOBMEMZFHATE S LOMEVLE
L7

VATFAEEALTWEELIIHo TR, £
MO THEEIZE b AT <A R Rz L
T3, BHOETYH, sHEAEE, FTHBREZ &&5%
ORI A DT TREL ST TV E T T,

Wit Web A ML D, FEVAT L, BETHOT
RNEZTBENZTET FOTHEWLE, T
M, TEEE BREICBHFTVALZTEFENTT,

BB HIE, BCfE

INFETHBEEM OHIE, WS AT A DOREEE
EIToTENDE LN, E6RLKELEH->TH
DEd,

B #A 1L, Microsoft Powerpoint % TIERK L 72 A
TART—F e THFAMNT—5 % LICEMMT, 8
B CToOREx KoTBY Ed. THHETOMERL
TXANeb e, YFULAOEELLBFREDL

2023 Vol. 72 No. 2

DFEMOML - fWEEZIT, L) FEEMRES Lo
53Ty IEN EBFLEVWLLET, X—R L
B BRI OHMEICIA T, BEZRMOHEES
WigoHErbF L —Tard a7
Lo TITHI L, THEEIZEDET, KE,LOHWEE
TO—B LY —VCAZTRMELTBY T3,

AL CHMET 2B M o4 L LT, B—DRA T
A4 FHECOMBEDOATIERL, FHORA ¥ M &
%?Ltﬁ%ﬁﬁ AR DM % 7% T 0 3 B IH]

THELHBIZELETHEEL, L)EHnEY
w%#ﬁ%ﬂéivI%%mLTmiio

BE OGRS, BETT v bh—24, FHE)
RETEET B IAT LORBELR EWHMEY A7 4 Dt
EhOHEAFTER-TBV IS HBHELTS
FHAWZ 20T WS EAETIE, FRE OB O H
WROBEHIIMZ, HERIC4ROT X b x2&T, E
fift L2\ ERICHED 2o WIRRE R B 1) JAA7Z, EE -
FUREDOHIBRL TEA Y AT L2 HEVZLE L
SOV Z KDL, #ll, FHEMTaII 2

, FLab o

YA PN Y :

=T a vk e DERHGR O
o=

7 A bR R EESE,
= U S

FEOHRA > b
1) OxO
2) xOx
3) AOA

4) OAO

H =" 2
77

274 F&EH -

BEF

TR T RS 1] & 2

m» WKT,U7W74AREK

babwzL 9,

@ 0=

ra@m®5—E X (ABS) HHET TR (7M)
=2 ANEREIRINE 1 DEU, BRIRSATIVEN ) ATTR
B et IED LI CRITISNTLOSM 7
5 L
ROEVHHIMTERT EAEEND T@)
=E[ 7T T I’*
o ol LI
> = S L0 Mt "I T
(RIS UETDRRLERIAN 105
HRRUEAR RV L]
MLA MR LAS L
S S5
T A b D—1Hl

REE /RS un; EIHON ! WM 00:35:25 MER: 4
nE 000 n‘ss 11] W : 201 L.s amE 0%

(£)(13:29]
@ pr
Q #=x
° rumE B S e Ll
e 2t LT S8 S ]
9 "umEELEE et -
Qo+
e ~L7
Q ooror

L=HF =D A R=TD—H]

93



FEEREIY = 2 — A 2023 Vol. 72 No.2

INFETIZ, BALFEWEET R R E R R A SE T
DHEZIZL®, RFOKEFOF ¥ T4 VIZFHEH,
A, WHE, &% COBREICTHHWAEEVWTE
NEd.

EEREIWZ b BRI I N TRE B
o TBVEFTILERTHLBEL EFET, £
72, KEICTEEZHEASE TR Z W
PEFLAZEEHBLETES,

94

T RA) = IFRRICEESNLAELTHIBLTE
WD FETEBEDTHEIWE(ZSVET L)
BHEVHLETET,

AAREBRBYFESRETRIRE T — A HESE
TWZnTB) T, BEFTSMOBIZIZ, €0
T AIBULEF N W& EESREM, VAT A
DIHE, FR3F 0K HLWITRELRYE, BHFY
W NEEFLET LI BELLTBY £
K



FEEREIY = 2 — A 2023 Vol. 72 No.2

=BfEY

T LIRERAMIC £ SR EMARREY T ADFR

SN

Ry EREMBENE L v ¥ —OEHIE L H
LEd. MHEFRKRS HM AL VEZBMEY DT
fBaxlmh £ L7, SeAd & IMHERREET
WEERTZES &) BREER RS - BHRERES
waEtyy— - PERRFEOMIEE DHEE O DT
FERICTHID AV, SR THEHICED £ L7,
FriErkRaClx, B EBRIGRE OB - &5, Hn T
B AONERMEE-5¥EL L TwE T, KEA
Y T, ZozBEY L CHITEERE I TER
Lo tafhtn L~ 7 A L BIRFEIZE Y — )V Th BN
T =gk ZZONWT IR L F T,

ZNETOY / LiREFIM

THHOMEY, 7 AREHEM L IZ AT DNAY])
WiER T A CEEOEG T % BIEICWE T % Hidlr
T¥o H1TH CRISPR/Cas9 IE, JHEME 7 FE R D4
LBETH o 72 ZFN R TALEN & Hi U CHE T H
DIAANEPDERLRolz2 8T, W HIZHR
HIZIER L E L7z 525 L TH b 222014
FEOBE, TTHTHLEELTERKETHD T
CRISPR/Cas9 % H\> 724"/ LR Ehy (YRR ILRH C.
elegans @ F 2> TWFE L72) 2ER LB, &
FOICHPICEBETPUETE L LIIHELHE R
F L7 LTI, X5 DN TEaiERL
T AREBMYSERTE LIV PERL— T g
VIETRER LI ET, FHOEMELXLVTY
WxBPMEEDFLA L7 bERL -V 3
VIEIGHIICES SV AR S 2, —BINIZTE LR
Mx@ L CERINNICY ) ARERELBAT LT
)

77 LIRE & AV - R BRIl

TL7 haRL—Ta VRIdERR - RRETT
J LRENTRE TS A, REFLEDO L) HREW
AT —=IWTOT /) AREZFREPMELSATEEZEZS

EERBMBEMEL > 5 —

A i fRERERL A2 A A AL A2 B

ISHAEYFE AIBHT— S A Ak s —

95

aHE

NTWE L, 22 THRIE, EBEM 2 REILLT S
Z L THEDOYRBARNGLE EN/ZY Y A% in vitro T
L7 raRLb—YarEEHCCEY HRTZ L2
HFE L7 TORHE, LT @ CRISPR K 3E (Cas9 ¥
V87 E 1200 ng/ul, crRNA/tracrRNA : 100 ng/uL,
ssODN : 100 ng/ul) & FAV72BRIZ, TERDEED 1.5
REV#I7.67 Mb (A F A — Z:1 MblZ 100 J53EH%F)
O Gt BT (Gt R D —EBAS B T & 7 o 7z 4
R EE) o~ AR cEF L2 (K1) 1.
PR BOET IV A RS 2123 EVWE
FYENLETH ), WEHEEIEVIEZE, 1) £
DOEFORBEETVEFRTEE T, 612, HIPL
BASAET, <7 AERNIZS 2 2RI LY
ETEF ) ARET Ainvivo L7 POERL—T 3
> (i-GONAD ) % #H (Cas9 ¥ ¥ 7827 & 1 540
ng/ul, crRNA/tractrRNA : 33uM, ssODN : 495 ng/,uL)
L7k Zh, AHR—AHNOMMFERTET S~
7 AOVERUZ B L ¥ L7z, i-GONAD #:132017 412
FHERFORZFIENeE, Ziligsaded, EkERE
BITgEt & — (4, BIREBRSIHE) OFREIE
FHREICTIRE W25 F L7z [2] FEIZT V AR
EBWIMERTELZ DS, T IHE, IR T
1313 & A EDOBIZTE~ Y A% i-GONAD  THE#
LCWET, HBEMARMOMRICKECEML T
BY, THEBEWZWIEAFTICREHORKL T
Vo X TT U RO RrS L FuKRL -3
YT ASREINI BT L EBEARL NV oRViE
EFHEBOUEFME LTHAERTH L Z AR
nE L7

BIRZHY —IL, NS —FEEYy 2O
7 MHREFHIT CRISPR/Cas9 1%, FDRIEOE &
i, BT OM A FERFICHEES NS 2 L8
iz, HEARICERBIRT 2 BN E Lo#{sT
Wi (v 77y M) v 7 AOEE L IFFICHEETT,



FEEREIY = 2 — A 2023 Vol. 72 No.2

ﬁﬁﬂﬂd)ﬁy

; *, i kY
~.

~.

), (Li‘*, &)

| & CRISPR/Cas9 RNP
oo /N ssODN

-~

377 .

’”/‘\
)

=

TLHkARL—Yay

Adamts20

, A
mHo ok —HH -

=¥ >

s —H - (awen)

] 1

AR VR BT O I I3 EEO E R ST &3
HFINTWLEGETFIDY, IR/ v 7o
<~ AFREORENLE L SN TWES, £2T
B, EEFEY =V THENT =g mk<y
ARMEEL, —ROREED D RO A% allele £
BT ARETLFEORBELRAALE Lz N
AV R NV GBS O A i DA <N S UK VA
ERONLHEEMAET, WO RFEO RN 2 %
T 28EFENY — Ve LTRSS a3y Vg
NILDOBIEFEMETEI S HWONTWET,

9, &7/ LX) C3H/Hel (C3H) i385
XU AD6FHREMHIAALT 5 #957.8 Mb DGR
NI 1) % {mEHEL NV CTRIE L, Z O aEE DA
AEIEF IR IA < Vv 515 C5TBL6N (B6) U058
F Y ANZE &b o 72 B6.C3H-In(6) 1 R4 & L L
F L2 (BaAll, HARZ L T7HO C3HRMITGEAE
WAL @) I ZREAE L TV A DR L, HAZ AT )L
¥ — 1@ CIH AL R OARAAL In(6) 1 % /A L T
T Ao In(6)1J1X 1970 LTI A U720 fe k258
WE)TY o L7z o T, HRTZ AT )VY —%Ld C3H
HAIE 1970 F LT O C3BH R HIRAELZD D& |
HIFE ) B6.C3H-In(6)1J Hfit & B6 AL x T &b
BFIRZH W52 & T, SAEBICHY T 50
R 112d 5 B6 AT BRI B S 2 o 727 ) A
MENTTREL 2 ) T3, & 512, B6.C3H-In(6)1J D
PLAEINICAAAE T 2 BERRERE T Mif 2 B & L
) AREEATH)ZEIZED, PCREFTHLTED
AR CHEE TR AR A & 2TREE LE LT,

96

(7.67 Mb)

L7 vaRl— g riEr i RelkE~ A/

NFG Y —FeEYIRERAWET / LRE
PEBLL 7237 ¥ ¥ — G2t fk B6.C3H-In(6)1J & i \»
TB6RMBERN T stk x LR, HM% (B
) BILFR S % Tprkb {5+ (FR2EH ¥ v o
vxA - BT MEEHOEKNEEFO—2E LTH
HEEINTWD) D/ v 7Ty FREEHEL I LA
OTHIILF L7z (K2) [3], & 512, FffiN T
DEEWHIBZ PRI S W EE2FBE L, Tprkb
BRDPEEMIIANT D EEAE GEL@EFOR o
ADEREFT HMENE) THFFSNS Z & bR L
F L7z oG RIZEE LT b RO ENE 2 HvT
allele FER 1 % /v 7 77 b REEN 2 RAMAEFEDS
HREEEZONTE T BT VANV Z RSN
TWBHNT =3k~ 2 DL International
Mouse Strain Resource (IMSR) (http://www.findmice.
org/) THMEWHRE T T o KNI KREEEF XD FE
T35 =772 AT ¥ —FI)V[G3: Genes,
Genomes, Genetics] B2 SN, ER L7z /N—
T— b FR R £ L7 (M43),

BhH)IC

SR AREICHW L haEL—Ya v
B, fEkFo~xfruaf Y2y a yFEICER
THHL TR ZLE LT, Sk s
LZawie, X0 I mikotiZE < allele JF 21
W2/ v 2T M ZTIENTREE 2D F L7
AKEETIERY EIFEFRATLRZD, X )M
RUREFMICET 2w L e HMmHTH D, E70mEH
REBRBMWF-EHEE (0 W) Tl cEuLe
BwFEd,



FEERB)Y) —

2—A 2023 Vol.72 No.2

Sk (B B BT

B o genome
5.1 o) (TS

FF4R (B6)
B6.C3H-In(6)1) BR:IF-ELLIL]

B6 genome

Tprkb

-
€57BL/6N =} —+—HH

C3H genome

) =%
£7F

i

B
NG

HH >~

|AAGCGTAGTCATTT@:AAAJ ICGGGCGTAAGAGCTTAd_ATCTGGI

B6.C3H-In(6)y <__H_H

L1
il

o

[~~~

| AAGCGTAGTCATTTGCACAAAG.

CGGGCGTAAGAGCTTACATCTGG
Non-PAM PAM

X2

KBFFE T3 L7z /NT v ¥ — 4: 0k B6.C3H-
In(6)1J\ZBALERIZEFT /N A A1) v — AffgEt v 7 —
~NFEE L TBD) (BRC No. RBRCI1511), HERf% L

TEMFOWFREFIHTRET T, 5% b, WIEHIC
Fiwe 7/ AREEORMIER T AiREEY OER
L, KB - EGREEWRORBICEL TV E
TonwEEZTWETS,

#EE

i-GONAD &% 325 E 2128 72 ) i3z ZHRE T
S oz, BMFRFOIZIENE, ZilikEes, |\
SCE ERIIZE > 7 — OERRIE RS E#72
LEd. %7, inviroT L7 bORL—3 3 Vs
UHEFBIH) TREF S o7, Ay RY -y
RASALO T ERRICEH 2 L E T

Iwata, S., Nakadai, H., Fukushi, D., Jose, M., Na-
gahara, M., & Iwamoto, T. (2019). Simple and
large-scale chromosomal engineering of mouse zygo-
tes via in vitro and in vivo electroporation. Scientific
Reports, 9(1), 1-8.

Ohtsuka, M., Sato, M., Miura, H., Takabayashi, S.,
Matsuyama, M., Koyano, T., ... & Gurumurthy, C. B.
(2018). i-GONAD: a robust method for in situ germ-
line genome engineering using CRISPR nucleases.
Genome Biology, 19(1), 1-15.

97

NG v —Refi KB VT BRI T Atk e 3 5 Tk

AUGUST 2021
VOLUME UE 8

l3<Bh8Hv@%ﬁon7/% gtk (o~

) ENT Y AERN H S, B6 AR~ A (fE
@77Z)ﬁﬁ%ﬁﬁ%%5/Aﬁ%L1wéﬁ%
EERLTWD,

Iwata, S., Sasaki, T., Nagahara, M., & Iwamoto, T.
(2021). An efficient i-GONAD method for creating
and maintaining lethal mutant mice using an inver-
sion balancer identified from the C3H/HelJcl
strain. G3, 11(8), jkab194.



FEEREIY = 2 — A 2023 Vol. 72 No.2

=BfEY

A=A N2k B NS

WRORFRE B R AR A ZERE R B O v A 7 ARHEIFEE

1.3 ®IC

WIRFRFEIE B A a2 set L gio s
AT LREMREO/NER LR L E$, ZOE, A
BRI U E R AR SRR O =R AN A O
N ZIFTHESTHLI L% F L. AT, T
ERHERH o THOVWEREIT) ET L EN—FIL
BEWIETHEXR "Turss 307" v ol
DWTHMLE T,

AL 2015 ICRFFERBET L, BEMRIETIFH
6 7212122018 4E 0 b RFUI R o THE%E 217> T\
T3, KETIE—EB L CHHEFA#ESR GRRREKR
Sl B ge R (CTRE R =), 4 b AT
REOAY v 7L LTEWTWE T, KBTI I8
BAF 4 T—4% =" IR 5 EBEE 2 F o R
HSIE BB R ME R G- 2 5 3B R FIgE L THB D
KEWR > T O RER L% HIHT LIRE 2 74
IL—%—DOWf%REIToTWE T, 20720, FITHD
DT &R FFREANY - EHRFOMEEESZ LT
WE T AT, SEIT LRI O WSS (N THRE)
W72 ERE OITEIFT A RO TBY, 0T
BCEMBIMESICBMT A L)% ) F Lz #
Wy E MR 2 BT 52 8T, YT ADD
W&, TV— 3 7TE R BEIRICIEIT Y 5 %
FELCWET [1-3] il TlE, B O~ A%
BFIBIRT 2 Hih a5k L F L7z (4], SR ET
Hd726%E 2N TWAE T LELWTT,

2.EMEEHNTOITII LT EERES
TarsgIryrelE M Ls 0N E gy
Vao—% —ZFETERL7:010, 2V E2—F—|C
T ARRE (Tu T a) BELEE #BLET.
CofeR#EE, FHOSHE (Turs I v rEiELw
WET) TELLEDPSHDE T, T2, THTT IV
PSRRI S C OFELNDH ), FRENEIE
WET, WERD AN FUVDEZ) TT,

98

IR ]

TlE, ZOMLE) RT0r T30 FEERER
ERMMTL LI e mOKRER XY v M, HEMNZ
F—F B EEITE DL ETY o AT TH
WCWBH, 6 HHEDILEMOF NS, LR
HEFENE VD DR A2 ) —= v 7T AN D
DFE L7 384 well 7L — M 160 DT L)V —
=D T OANTITHNT 501, EZ D725 TR
GENWEIZIAPEINDZ) TY, 7urs 4%
FVTBITIE, 2—b—%fATWVWLEICHEIRYIC
WEEDS160 & v MTHNT, ERIMITIENFE T, E
B, BIZZoORICHLIOID S otz Tu s T3
Y EMOTHERL T LA, EWICH2Y L
AT ==V T RATE)ZITORVOT, I
BETLPRIZV 22O TIE? EBbRsFLw
HoL%bhb LNFEFLAD, RNAY — 7 T AfF
M7 R single cell PCR, X ¥ 7/ LEHTEE, L ATH %
WEDT =8 ERENTT AT LIS D REEIEES &
BWCY, 70753 oz HioTwh e, #
DEI BTy 2RI L), 77 71bL7:
NTHZENTEET,

bI)—2D A v ME, BMFAEOFLHEEEAT
XD TE BMFE LI BHIEE
TIEHEELETH, mlEFHA TV TUMAP R SNE
EVo RICHIEEE R 8B D HidLwnrk
HwvE9 (UMAP + tSNE CTH{FRZET 2 &, & 7%
CREZODLT7ITVRHTETY), 2NH0F
FBIIIEFICEETHMR R 7 VT A LI2HESL LD
T, EBRICELIRE IO 7T 38T TYT, %
DIENZD, OV AT 4y 7 ERR 7 T A5 — T,
Za—INWAy bI—JIZEDLFET, IXRTCTus
TARBIEENTTET Y EBOL A, Kt
ATHEWERZEALL) EEIEEIIZTNIIES
W EITRWE 25, RO REEANL A5 T
5 ZEWho TWIZZIFNEE T,



FEEREIY = 2 — A 2023 Vol. 72 No.2

3. 70U S35 EDLS BT B D

T, EDEHICTur I I v I e Wlimy b0
DN, AORBFABFEZ CTHRNTWEF L L9, F
T DD TU T TV TR MR T L0 EH
W23 5 2 & DEETY, JEME RN 2 & )11
L7z, REDT— ¥ QUL % 5I2FFT L7z vs, B
FERESABMLIZ, BEICEMICZY EH) %DT
—EN MR L2 EE WA WA LB H L & BN
T4, P EANTHNIEH HITE, HROEFN—
T a NI EDTHE LWTT,

W2, EoT7ur s Iy I SlEelias 5000
LHUENRHN EFFT R B THNIE
Python 2" E VT L & 9o Python DXL (H FT
MOSFEL QLB TTH) BHWTHEZOTE o
DERTVWTT, MAMLE A 4TI OB EHN TH N
WEREEZFADOL L WTTH, HEE % &1s
HAPEERTIEEERL Y b LOBHRPATEL
T\ 5 Python D S BEID T3 I D C++ % CH,
Ruby, Perl%, %< D7ur 53 v VEBEIHFEL
TheA B THEA SN TWE T, S EI S H o
720, EWEHERICELrTONE L2720 T 57
OHFEVEIOSNFEL A

WIIHHTH2EMTT, FED) 4L, KFTH
G S TV % Python DREJE % TEFE§ 2 DA E T9,
WLHEOBEMICO TADOF AV TEIZEZTNET
L, HMENLBEXEBALIRLTWITIE, BEIC
—EDLNVIZETLHTLE ). T, fEADT 4
BEITNIEINWTL L ) Do —DOBETTHA
TR T 52 DlE, LIEERVWEFN—2 3 VA %Wn
EWATST AR B NDOT, ROTBW I
TS, 7U TSIV TAT = VIZHED LD
bHorEFEVETE A5 —F v P THRHRZE
DTE2L)BEIOFMAEEE L 5720T,
EZRIZANT T A ROBEIOI, ERAFRLEMR
K 5 RF E LT A Python D A PIEEE D &KL %
ffioTRET AL TY [5,6]c SNHLDOERLE T
LHEWCRHBEINRTVBE E LI, BEAHERME
PHBELTCWET, EFEOLEFLT VL LHAI L
LCOEFEIFEEL L) I b L@l 7o
75 IVITERHRLERIIBVWCALRVWEETL L)
W) FHA LVEOMBMELT AW
X, BELGEROI YTV YPRBHENTWEDT,
FNmdHlzo THIUTBEVWTL I [7]le 2TDATF Y
TE ISR, AL T I—OMEAD T
K

4. SWRENGAREMET 57701213
IDHMREILETAGAR, b LMMLA
TR BENVFRAMH, =2 —FNVAhy NT—I 7
CEEW B O T EE M o 2R 24T 2o, B
MEREEEOWM G2 HMTLLELDH Y 95
FIRELEFELL, RFEOFEILYL-YOH D HIX
ENEZHETLONRRTT, 9 Thwhi, %
FEFHATHRT 208 LNVTL & 9o WLEDE
CITESTHIREDZ LRG> TVEDT, A
RATHREENICCL, RALPKRIIFTETES
BT, BELLVOT, WO LTEBEE
9 [8-10]0 7R 7 ORFEFL, RELRLDEEH T
LHEWVLDOPRELTWELD, ZERENET L
WTTDS, AHZZEHL VT, MEMEICHY S
57Ty IEHEY RO TT D, KaggleZe &ED
BWEE a7 A N OAMRESBEID T (111,

5. 8h)IC

Perl b VW9 0 s/ T3 v 7 5iEx % L7 Larry
Wall &L w9 AL, Yur7s~v—oFERFEELT, 1)
Laziness (B8 Bl ez ¥a—F —12HK
IFL72vy), 2) Impatience (JE5( @ MLEDSEWE 1 T
475 %), 3) Hubris (1% : HpO 707 J 4%
KEZERD), O3O0FFEFTVET, AWRO
FEETHIR2ICHELTHHIELVOTIELEWTL &
Ao TOT T I VT o THBI LT — 7 ULH %
EfE - AT e TERIUE, BERREEDN,S
RS M CHREM2SHIR TS 97, $72, M E A
WL ZETRHEELRT -y o FGRARERY I H
T TEET BFRA AT TRETIY, &£
YOWGEEIIBFERL 7O T T I v NIIEFE#RYED
LI NTT (FEEE, RIS THHENETHE
FC) o KGZEFHALZFOTOT S5 I v 72T 5
IN=FLUHTRY, —ATHEL Tur 7 ahp5#ET
LEMEENMZ L eI LElbELYBLZ
LIZLET,

Reference

1. Kobayashi, K. et al. Automated detection of mouse
scratching behaviour using convolutional recurrent
neural network. Sci Rep 11, 658 (2021).

2. Sakamoto, N. et al. Automated Grooming Detection
of Mouse by Three-Dimensional Convolutional Neu-
ral Network. Front Behav Neurosci 16, 1 (2022).

3. Sakamoto, N., Haraguchi, T., Kobayashi, K., Miyaza-
ki, Y. & Murata, T. Automated scratching detection



EFEY = 2 — A

system for black mouse using deep learning. Front
Physiol 13, 1466 (2022).

Sakamoto, N. et al. Marker-less tracking system for
multiple mice using Mask R-CNN. Front Behav Neu-
rosci 16, 524 (2023).

Kyoto University Research Information Repository:
787 Z I v J7i#EE Python 2019. https://reposi-
tory.kulib.kyoto-u.ac.jp/dspace/handle/2433/245698.

Python 71 27 5 I » 7 Af—Python 71 77 3

2023 Vol. 72 No. 2

100

10.

11.

> 7" AP documentation. https://utokyo-ipp.github.
io/.

7V T3, https:/algo-method.com/.

Python Tl U® 2 HM*##. (O’ Reilly Japan) .
RIE T ETH 2 . GEIRAL)

PyTorch EEAM~T 4 — 77— = v 7O
MHFEEN. (XA FEHIR).

Kaggle: Your Machine Learning and Data Science
Community. https://www.kaggle.com/.



FEEREIY = 2 — A 2023 Vol. 72 No.2

=BfEY

KEREMF EMRE EDHZ

O, FEHEEIRY - EGEREATEIT /NI
BRSO THATEEM) # ME STV
72T F L, FHERRERERE - EEE
LI R By FEERBGA% O B B L L F 3, ANIE
AL, MEEOERBYFZOEBHREZTHO TS
WL, AEEIREEESY) VW) ZETHLLSB
AT OREERT L. TOTH,S, ZOEREH
EFTLMEBET I ET L EREWEED L X
IR THhS, PR E2SEEX F LA, A8
MEELSDEETEDTHT, LLOERBS LW
ek, F LU CERBYSEEOREWDH Y T L7z, 1
Pk, RO E o el & EBREYEICBIT S
HEWFREIZOWT, P, BIERIMT R > Tn
BRI OV TH ST T2 & 7,

MO KRERICHESTHLEE, v Ty by
INEBEM ST RRIZ )V DD H o722 AT LT
KD BAIZFHIEA TR 2 B HAMT L IZ EAR LD
A9, BEZO L) LHMHENTE 0SS, B
BTHRoTHR, LBV, TAERFOEAE—
BRI G - BEEARIRY - EGEREZERT) ©
WIEE N T L BRI o NTELRHES -
7oL, IEFICESLNICRE S NS T, A E
Fo7zZ LMY FORLFETOEZITIEDTL L
s, BEOEHAMRL TLESWE L, RS
HWEDEES L, [BhAWI L] 2ETLZ L
EEFHLTLEE T BnEd, AAakEn
Whze=s1cix, g v oA (B - B ORERRS),
WAL (B - FEERP), RFEREL LT, 3k
WFded (B - REINIH) 2 &, BN s s
W o Lo Lz, YL, T oss
A %nolz0TTH, BAEATICWEL, A
57, FERELBIELASWE S BWET,
HMEAELVWELAL, REISHERL TWLHI%EE
bWT, I, FAN—V T A OEEWMNEIEINT
WE TS, UL EATIRERE 72D TId%
wWhtBuwIE g,

101

SRR BRI IS B B
BRI

5 2 S L 7o, EEHHEEOWIRED T
LRI, @R - FER R v Y — 52
EREI IR IE iR O 2SIz L E L. &Rk
FCE, REEEFM PHHFFHREILD, B0T
VA A RO B O H 4, BIETH D dEHIR
DOFREREELE, MLy, BFEED) -5 -2 v 7
T, EBRBIWIMHSEE SN TWLI LAY v T
ELTERZENTEF Lz &BIRKRFETY, A% vy
7, FERIZ, ZLLoTBEFBML TV E Lz, FEER
B I AN L R W IR R S
TBY, BRI bs I e EATELAN
WENHD LKL TBY EFT. LALLM S, U,
% O, AT OTRDNOERTH Y, Fere d T
TBNTRETHAH)LEZTBY T3, T72, HE
HHET, EBREWICOWTMOMEBRL - ho
RS, B DA E DSV X o TEEREY
DY, WIREHRT SN 005K %
HLEFET,

BAEL, A EPREToTWDEY YN0 E )y
77 HEOIRIZOWT, ERTICEEDEL
72DT, FONEIZOWTUTFIZEPETWLEE
3,

dea
AR

- BIEDEi LY, 77ur v A7 AIERLT
BYE L7 77O Yy AT A0, MDA SREEDS &
YSTEGEY AT ATHY), TNETIZHHYO
F—F T Y ERFRINT 5 AID ¥ A T L DSEIEHF O 5%
FTESIZL>THESNLR Y, 77Uy Y AT A
BRI L72KE % 72 4 228 7 B R DS HE T 12 B B3S
N, BRI TORIZEIE K VS ATV
T3, L LAAs, BiEkoNERESs v /87 i
ISH LT, EENTORRE LRI RZD D
HATLZ,

C OEBRBADVEWEMEIIGH T E L, RDLIE]
L DWIZEZ D T 2 FEA AW F R, RIS E



FEEREIY = 2 — A 2023 Vol. 72 No.2

HATEDDOTE LRV EERZ, ITANDFEELT
LHERZ, PD-1OMHEIZ I ADVABRBEOHEEE T
Wr—AL L TEZE L. BADERICET H0F
FALITAERE CHERLTBY, iz, jokAEwicfib
BRIENERARBICHHLTHEAZHRL L) &3
BREREMEE SN TV T T, REEED 7L —
FOREZFOPD-1 % HEST S 2 LT, REMEIC
LB AL OB EEE % ) 5 25 A RER DL,
EWIEBESESEO LN T TH, HOREREE R
RETAENH Y £, 2T, WEMKBLEOPD-1%
VBRI GMTELL) LY AT LB EET
L, COMELRITE 28 L WinEER%SIc o
BRLDOTE I EZ T L, BRSHEEZ
BE, 5T ERROBEIZERINT % HEHNE R
WZRBM SN DO EF L WEEZ T L7
HRELT RERFEDNT VAR —EEN
gt v & — RIS E R, RSB IIZE LR
TSy N7 — A %EULERKRYE EEEE R
bt HIGEEEZERAEDO TR ELY, HEDY Vs Y
ZLEREEZTRET HSMAShT 70 Y VAT A
(GED #HWT, =7 ADOWIELPD-1 D53 EB L O
A AL OBETEEIHNLIh L F L7z

FTIEMIILIC X 2 D AMBOBEE R &0 50 A
TIERGEL, IERREED 7L — F 01%E % $D PD-1
YN BOBREYIHET S L TRWIERSRE
BELETH, PD-1OERETR(HELTECLE
ITENLHURBRBAYSET L0 H ) 3,
Z 2T, IEMILEDPD-1 % H KR 72 R T &

SMAShT I/ AY Y AT AICEBPD- 1RO ULL &

YID B UBEER
YD LER
(ASV/GRV) ikl
FIay
7 (HCV NS4)
SEEL W .
BYINDE SMASh#% ¥
(PD-1)

BE)LPAERETVEEELF Lz, RIFZEIE,
YR EGMOBRTH LT /a Yy 7R ANTH
5952 8T, v AEENIZBWTHTEES
X7 BOEREHENTE S Z L 2R LR OB
THY, HAEWBRRLRAOBRLEOWN R &
WIS T2 2 eI TE T3,
(#1) SMASh7 7 1 ¥ ¥ A7 2 (Small Molecule-Assisted
Shutoff W, “smash” (TIEFET [H 4 12T | & v ) Fik,)
A% v 7+ — KK - Linlit 625 L2y 37 B
MRS AT bo HELIZNY V57 B (REFZETILPD-1) ICF
E3ED, GROIDOHMOI L% [SMAShY 7] LI
ATWVS,

MEFE - KR

XTI ADOPD-1IZY YT EEGRET A7 D HE]
TH5LSMASh Y 7 E2EE S 5720, BIZTHIEZ
i % F\» T SMASh ¥ 7 {n T % ~ 7 A PD-1 #1x
TFOHBAIIHEALE L7z SMAShY 7 Z2RIE L7724
YN BIICEFREDBHRETHLT AT T L ENL
(ASV) 7 57 L ¥ (GRV) D512 X 1) 531
ENFE ¥, PD-1-SMASh / v 7 £ ¥ <7 A DHIEHM
%52 LT, ASVRGRVEZZ A&, HBAREIC
BWTEELR%E % L Tw5 CD8 M T M TPD-1
AL E Le 72, MC38 RGBT AMIEREE &
ML, /v oA = AR HGL-L2 A, B
R ZAREHR G L/ v 74 v TR L
AT, PAMBOBREAIHE S FE Lz, 512,
Iy Ay AOEMMB Y B L T, SiEM

ASV/GRV (-) ASV/GRV (+)
PD-1RHBS NN P15 ENS
-

SVINDE
DREE

X SMASh % 713 % ¥ /8 7 B4R HCV NS3 &, HCV NS3 AR5 7 3 VBES), BXOF7a > (il
Dy X EGHEL AT A ZDF YR ERGHLTLIEZSW] EHHE5HE) HCV NS4 D LR S
Nbs TAFTLEI (ASV) X7 F V7L ) (GRV) IZHCV NS3 D53 fEikRE % FRHE 3 % HHEH],

AKX 0 HCV NS3DFEREAASVRGRVIZ L > THZEZ N, SMAShY Z2SPD- 12068 SN %2 b &,
PD-11ZSMASh ¥ 7" L 12 &N D GRT) o FHID 2 WIFIZIZ, SMASh Y ZHPD-1 05 W EEE LB DT,
PD-113 B E N (FF)o ASVRGRVEZMZ B Z & TPD-1 A —EICEENDL X DI - ThH, HH %
BEETEHOPD-1E T 5,

102



EFEY = 2 — A

/07 AYRIADSDICE SR IZHAET <Y
AT H A AMIL OGBS L7z

e o, KWGED /) v 74 <7 A,
Pl EOEEN 7 5 & —EBOEE TV O R

2023 Vol. 72 No. 2

1 4 fiiy

EHEELTLEIVE L ThUE, SMASh 770>

ERIR, SHEOFE

KWL, VERELZTREEO Y Y37 B x5 R
LTHOITZEDTELT /Uy VAT AIZEST,
< AR OWTELE Y 87 B 2 R ET X 5
CERRLIBRAOBITH Y, #he 2 AEYHRRHA
DIGEEOWZE R EIEHT 2 2 & fEcEx 3,

SERE

BRAREY

PD-1-mCSh (&7 L)

PD-1-mCSh (Z&|H ")) B8

X1 PD-1-mCherry-SMAShRElLA & > 737 B % i 5 S 472
Jurkat & b THIIZMR CO mCherry (PD-1 & 312535 L9 12
L7zt v X7 8) OB, #FI % M Z % & mCherry D
FEHUIMT L7zo 1T OFAIIIER

103

VAT ADER PG 7% L CH PD-1 D EE D HIRE
fRELTHBD,
PD-1DFEHENPETLTCLE-TWELDEEZS
NFE L7 22T, FEREG O % VEIZILFEE 2
LhWIY AT ADORBELZBEED TWE T,

)74 ATIEHAERID

(mm?®)
400
300 -
Y
H
&
= S
o
I
100 o
i
0

3 6 9 12 15
B AR AR D B

X2 v Ay A R R % A2
L 7- B A= A< w7 212 MC-38 K ds AR RE % 7
L7z /v 7 A4 VIR E Fo~ T A28
Flafe55 25 &, SAFG 7 LR B AR i
W % o~ 2N TS AL 00 BaTiE A0
a7z,



FEEREIY = 2 — A 2023 Vol. 72 No.2

MASHHT— - I— - > — EBIL45BFieZeBhRk
MET—~EEEIE

1. ¥RT—~
EEREV A5 IS BT A
(Bl) - EEREV OFBFER - MEEHICET 2%
- EBREIY OG- FEEERICE T 5%
- B BRI B S A FgE

2. B &R R URIRMH 2

1720 120 TT Mo BRARAEUS 3 e BI LB BB~ O T & & L Tfhwz L9
LB, AMEREOM#EIE, IR T —<OHMIZHN ) DO TH LRI KR 2HIRIEH ) T A,

3. EER

(1) EFEOWZET — < IZERMICID A TWS, ARENOERIL - FAILKRFER AR (EST K
OAIRENGE) WHFeh B Rk ICATE 3 A Wi9es (MREB IR T2 HEME L2 EL) THH T L,

(2) BEFBFORNKELIEI AM % IEJEET% 720, ISESZAREHICB T LERE 45U TELFEFT,
2720, FH - RFRFOFEIFEERG LWL EE A,

(3) FrBHFZet D MRS 2 EME L L TR ANDL L 2 KHTEH I E,

(4) ﬁé?)i'ﬂ%{k&of:ﬁﬁ%blowf %O)Jii% W (REEWET) 25%E ) c&r2 Lk,
¥ WO 2 FRE HEBICHIREREES (ES) Oz PELTBY 7,

4. [oBAHE
(1) FrEoRks. (FFEES) ¥R — 24— (https://www.kacnet.cojp) 7°H ¥ u—FK H L
CIETROMAERIHERL, LEFRHEZFTLAO L, TROEELEE THEL T ZE Vv,
B, IBEEFILRAWLEEADT, FOITTHFAVE T,
(2) A4 1 ABLAIZHFEE email IZTZOE TN LE T,
YR, 1EMERTORENZVIEAIZIE, TROEKLEE TBMWADLE LSV,

5. B HHARE
2034E4H1H (1) »56H9H (&) £To BHDOWEER,

6. BEAE
I AERE L ECEZREXIIBVGEE LT . ZHARTEZEBIEIZIOW TRV L8 A
W7o T, IBEE - B & it e © NEELH & O TRIESMHRIZ Y47 Ha & 9 BLRE
b‘f:tij_o

7. k& ﬁ’ﬂ])}zvﬁbﬁkéw 2, BROARICDOWT

REITREREHIZBH S L £ 384132023459 A DURICHTE I E LTI L5,
Eb)ﬁiﬁ%ﬁ%@io%ﬁu, ZHTE, WMIREEFELIMR - AR—VETRNMSETWALZEET,

8. &k
A — - 2= v — RESE=EN PRBREER
T 604-8423  LURST AP ORC XV 5004 H YEHT 40 it
e-mail  jyosei45@kacnet.co.jp / TEL : 075-801-2041 / FAX : 075-801-7688

104


https://www.kacnet.co.jp

FEEREIY = 2 — A 2023 Vol. 72 No.2

F=1FHR

NEEARENBAERRSMIBZZDE S
. SHOTEFE

(1) [HH OEEHE S
T EH - 456 H17H (1)
B i 3 BT 0 HAREREAE Gyt R
W & % EREWEEERICEDLFTHNL, ERZTHESMN 72T 50HEE T,
WHENZE, B OE DO 2 23 RICEE L CTB Y, EEREVE, ShfEtt,
FEEER OWE - HE - B2 EO/RBFEIIINZ T, FEBIZ/NEY % v T
PN EREOEBNLREB LT NE T, BE FTARBOOPENED—3R &
TZHNLE, KRESHTF 2 VBTV ATHMBEETTOT, SO/ Y
I HREPE LS RIEZELBFO TV AZETT L) BHEVVWLET,

(2) [t =%") v 7 s &

FEFEH - 4FISETHTH (&) ~8H (1)

BH i 35 P g 1 NSRBI LB Se T

N B F D mIoMAEwE=4) 7l e 2 HETEERMIZEET,
WHENZ L, EME=5 ") ¥ TREOWLED T 2T TR, T TIZZOE
BIZHED S TWATOAXNT v 7HLWITIERINEICDERIIOWNEE - T
WET BEEBTBZABMALLIH Y FTOT, Fall HEEMHER V-2
EARDHD T LEOROICBH LAANEZEETT L) BEELE T,

FAIZOWTIE, MofTHEFE D &0 THER & — A ~— 2 http://www.nichidokyo.or.jp/ T K FRf
BHILGEWLLEITOTIELZS v,

105


http://www.nichidokyo.or.jp/

B70ME

AAXBRBNESBE D) TR (2

M The 70th Annual Meeting of the Japanese Association for Laboratory Animal Science
70+ JALAS 5;35%%@]% N&“lﬁ( = 5”1§<"'

| o0 J
s 83 20234 HA248 0K ~268 (&)
May 24-26, 2023 i;— ) < [i@l‘%%gii’% (’_) < [jfl_ﬁ)

REF - ILSCHE (FRERAE G AE R~ 5 —)
KExH— L= https://cfmeeting.com/jalas70/

7077 L
YERIEEE 1
SH24H (K) 13:00 ~ 14:00 #1555 QF X A VR —)b)
R E— (BLRT)
O EERERMEOMEADY D) B < B L WA R
HOH D RNEE (RS VT — PR - RER RN RS
YERlEE 2
SH25H OK) 15:30 ~ 16:30 251555 QF X A »Rh—)b)
JE R I (FR)
O ERTUET Y AL BFBARE R T NEE S 2 — 1 v OBRREEY]
woFE B (RS
SURTY L (KELHE)
5H24H (K) 14:10 ~ 16:40 158 QF AL ¥ HR—))
T = EBREYE A WIEEEEANOT 0 —F
D adRIESE GROCERRRFRF)
BIH & (BRERKS)
HE 1 [INEHE BTGB - EEIRR L L TR FEZ 0Pk ]
fEHE— (LR T)
W 2 0 [HREREEEIC X 2 F 2 T Eaafefm]
K P RRGERESERRT)
WE 3 [N A 707N, AT K 5 EERYEANOB
NER CREERBERRT)
WHE 4 TFROARY b () 8=T 1 =)V F) SRS 72 A ]
JTE i (PR R )
SURTY L2 (KREHE)
SH25H (K) 9:00 ~11:30 #1458 QF 2 A ¥ HR—))
T FEHAMFIIBYIHYEBRI AT TEI LS
R s (IR
A (EALENTET)
HE 1 [REOFHER PhEE F—r83 v —]
RAEL RILRS)

=)
wm

106



FEEREIY = 2 — A 2023 Vol. 72 No.2

HE 2 [ A h &V FE & og AW st
FRER (K
W3 [~ A O 7 B RS o i
e A GRS
W4 [FEHAEWFEICB T LEWERO s |
Z K (FH M2 ZE R SRS
PRI LI (EREBYMBREEMNREESLEH)
5H25H (K) 9:00 ~ 11:30 #5245 (2F Ha— )1 200)
T =% IVCY AT ARV EBRTT > O T & &8
Bl % (Yr vy IRIT M) — - Dy Ny)
IWH k(v 2 R)
1 [HERXIC 81T 5 SPRESR 2 AR 3 5 720 O 2 12 DWW T
—IVC ¥ AT & & HuLII—]
IARE F (BN EHFERIZE Y~ & —BEZET)
HE 2 [REMNLBIEDOF 2 72IVC r — VB AOF i & i
BEERRIA (FpahadsE)
WE 3 R — Y Y AT DB AMEWE=5) 7 EORGE
—HES 5 A b PCREE & fE sk Heil—
THEF B (FEBRBYY R F ZERT)
& 4 [~ RIZBIT A Corynebacterium mastitidis 2 U8 Helicobacter mastomyrinus J&44iE |
B ok ORISR T38)
HE S [IVCY AT MBI 2EGHE6] (4 X I BERBEHR - 1 X IKGEER) ~OxE -
JEHZER - ik
AT (ALiEERS)
ORI L 4 (BARBREMEZSEE)
SH25H (k) 9:00 ~11:30 #4585 (3F -k — )L 300)
7= EEEER BRI B O BERE SR O SRR
JE R EBAmA (HARKE)
RIPER (HAR720L T RESE)
1 [ERRESE QLR T 72000 HlA ¢ BTl & [a]5k
H B e (T 38 5 A i A PSR
HE 2 RREFVEMWEIEMEE LY A MO 7 4 —DORNA RS
HAT M (ENZAE - A EHENE L > 5 —)
A3 IR B P B T~ 7 o 2 AR S AR
o P . (RO R A B R K57
PRI I LS5 (EMiESEESLH)
5H26H () 9:00 ~12:00 H1&Y; QF A A ¥ FK—)b)
—~ KRR ORATR & FEERBIY A O B
£ HIksE GRERE ARG WE5ERT)
AN (DS E AR 2R RT)
HWE [ - BB 2 R R & Z OIEEREH
BRFET (BELTFRP)

=

107



FEEREIY = 2 — A 2023 Vol. 72 No.2

HE 2 [THALE IS B 2 BOKIEI A 7 = X 2 o ffH |
TARET FHERY)
B3 [NV A FEERRIC X 2 L o L&t mfse
a0 CREEERY)
H#E 4 [IEBRGSZ A OPNS 12 & 2% i i il 180
REPoE (BEEFREKRY)
WE S5 [FE2ETANHEE LD vivoltd A=Y ¥ 78 XU 7 REIEIRED 5547 |
KH  CRBOK)

PRIy L6 (BAMNEIERSHE)
SH26H (4) 9:00 ~11:30 #5248 (2F ik — )1 200)
T = EBREBWREBICB S, 7HTI7 THRAIE] & EHE [EHEM L |
~MHEHFE» D EFNDEEMEAR LTI AT ANk~
R ER AN (HARBEETERS)
SR WE (AAMIET RS - fx) )
WE 1 [REHEEEN AR BRI OV T
~EHEEOFMED 7T E L S B OBRE~]
P S PR U3 S e e )
2 0 [AIZEICB1T % Data Integrity
KEHET (7 AT 7 AHIE)
W3 [EHE N 288k L ARRIVE - PREPAREZ 4 FF 1 ]
MMk (BALREgET)
W4 [EHEGBAFIITEZ BT 2 E MM e oo 3 FH FE
BIFEME (T AMV - YAY—XAZ 4 T)
WES [ 7THTI TR BT A MM OFF] X 12O T
B3 A2 (HARQANWIZESR)

SORIILT (HIVEDOERR ERIED 1= DTS H1E)
5H26H (£) 9:00 ~ 11:30 #4453 (3FHa—)b300)
T = 1 IVEER Y & RYUE ~FUR &R~
BER o ARG (TRifETS)
e (BESEIEAE - MR - SRARRIZERT)
A — B OfAl K5)
B [VEEILD & EGE —BUR &xb— (am) J
HA e — B ORRA R5)
w2 [ABRMEAEREOMABUIRE Bl LI22owT
N2 AT FT AT R)
W3 [ERREREE B 2 VIO KGR T O ]
FARAFE (LR
W4 [PVEO - v L2 ) vikig B E LR OFEE ]
MO R (F B AT 4%)
WS L RIS =7 4 O 72 VR R OB
RF R GE (BRSEIEAR - flRE - SEAENTSEAT

108



FEEREIY = 2 — A 2023 Vol. 72 No.2

DRI L8 (AAREREMFSLE)
SH26H (£) 13:10 ~ 16:00 #5155 QF X A VR —)b)
T = B EBRREEHOER ESBEOBEIZMTT
R BHEOR (BIRERRRS)

ELFHE T 7)) A T4 TH—ER)

1 (B EE B ORE, MBS LS RO M LIZoWT]

PR BR (RS BRI R B 52 )

W2 0 (RS ORFSREIIC 515 2 WIE 2 BB O FEhiI2 >\ T
YORTALT (CCHBHEATIRIRAUR 7 4 74 4 L0 23)

HE 3 [EEAL - MEREEO T TE RS ]
FmE3EE (REERAT)

HE 4 [EBREYERETSHIER B S OI) HAIZDWT ]
PN IESE (bidEKS)

HES D [ AMERZBSORE LG ]
=iE— GRERT)

W H 6 [ HARFEBREI W F 03 F N3 % B S BRI ALl
AR (EIRR5)

7 B R R S A O S 5% 5 R T—)

AT (E RG> 5 —)

LAS €374 —1
S5H24H (K) 13:30 ~ 15:30 453535 (QF 43y 202/201)
7 — 7 1 3RsZFLRE L 7o SEBRBY AN o e AL & iF g A
BE R FrEER (BLFEZERT)
MRS S (ERHERITE Y~ & —BiRAT)
HHE 1 [3RsIZHLRE L 72 SEERBI A~ D RRIE: - ZEE5EIZ DT
EARNE GEARERKE)
HE 2 [V RMINEEICOWT]
MH J4 (7 A5 5 A%LEK)
a3 [NTAEE (AD % 72 B T BT
ANFREET] (REURS)
WE 4 [AHTEH TOIE v —FLy MREA NS L L7
HETENET 7 — > Y A7 A DR%E ]
AR Rty (FEBREYY S FZ2RT)
LAS€3I7+—2
SH25H (K) 9:00 ~ 11:30 %3 (2F ik 202/201)
T—X I WVEPNLIHRDILTANVANRY & —
R ZHE— RECRY)
BT (5 RAE A3 R bR 5e)
WE 1 TBWERIILYTFIANARS Y —%fioTHhED ]
HEHEE (AR
HE2 L ETORL | BRSO LT 7/ RNy 5 —
~77 7 NREIGIHRZIT 7o ki
TR IHREKS)

109



FEEREIY = 2 — A 2023 Vol. 72 No.2

WE 3 MIBHO RN ¥ =% ATENG VB RTZDSAAV TRHEIZ, v 7 4 VB %
1825 F5ik
K% H (BBERKT)
HE 4 [ATIWVABIRNANY ¥ — DRI L6 |
FRPEAN (& &g )

LASt3+—3
S5H26H (4) 9:00 ~ 11:30 53 5Y; (2F 437345 202/201)
F = Y 72w | EEREY part 2
JEOR o TERG (B RRgeRT)
LB (FEEREY) T
WE 1 [HIE - B OFa AT 27200 T VE [—44M] ]
BJIRH GRRE)
HE2 D [VYEY)ZOUBESE)PIEF 2 [V A5 27 LY EY]]
B B GRLAREgERT)
HE3 (R XITEDYFHATAYZ A
HnEFZ (RILERKE)
HE 4 [RHIORRE AT oA NHEERE W 2y b Ty M
HAT T (AbifgiERSe)
AsERK (BEFRRKRE)
SH24H (K) 9:00 ~11:30 125 QF A4 »A—))

OsExR (—)
5H24H (K) 9:00 ~11:00 %2 ~ 45
(2F AR — L 200 - H4E%= 202/201, 3F 18— )L 300)
14:00 ~ 16:30 %52 - 4585 QF A —)L 200, 3FHF— )1 300)

R 2 —F5k
5H24H (k) ~5H26H (&) KA — - BREY12
(IFZHIA— IV - K& 101/102)
Rk 5H24H (K) 17:00 ~ 18:00
5A25H (K) 16:30 ~ 17:30 {HEFES
TEHEREBREIEESH2SH (OK) ORIEZNIRG
FoFartiF—1 (BELE  MASHEFHREMEEAN)
5H24H (k) 11:45 ~ 12:45 %5254 (QF AR —)1200)
R REE— (R FE T
W [REFE LR R M 2 7R 58T 72 70 2 BUBE RIS € 7L~ 7 ANSY.B6-Tir, 4¥ Fft |
KREFRA (ATHTEKRF)
ZoFartiF-2 (HBEEE KAt r—-1—-- Y -)
5H24H OK) 11:45 ~12:45 53 5%Y; (H&mE£202/201)
B AOER (-2 )
O [FEEBREWFANTHE BT % 3Rs & SDGs
S, REEHT (UE 7r— - 2— - v —),
FEH OV FLy F)

110



FEEREIY = 2 — A 2023 Vol. 72 No.2

FoFartIf—3 BEEE: Dr vV TERT M) = TN HAEH)
5H24H (k) 11:45 ~ 12:45 5453 (3FHA—)V300)
g Bl @ (v IRIT M) — s T Ny)
WOH D [MEYWE=Y) v roELE LI, S ]
BARMGE (Vv vy TRT Y= DxXy)

FoFartIF—4 (BELE: NL)-HKXEH)
5H25H (K) 12:00 ~ 13:00 #5248 (2F H— )1 200)
R ERHIE Ova) —)
O [BERLKE N A & 2 2B & il O FH ~ AR OB 5~
ZEEE (T N4+ v AT LX)
S FaEIF—5 BERE: VvVl TRT M- TN HASH)
SH25H (OR) 12:00 ~ 13:00 #35% (2F 4385 202/201)
JE R EHIEE (Py s vy - GKRT MY — - Uyosy)
& [k MENSG™= 7 2 % IV 72 In Vivo TDHS A SRR O FF |
CNATA Ty BNV TFA(Txy oy - FKRT M) — - TxNy)

JrFartir—6 (BELE: AL
SH25H (R) 12:00 ~ 13:00 #5455 (3F a4 — )V 300)
R TR & (REARRY)
WOE [Ty MRS 4T
Pri2 & R, IWEEE, pEEC, =Mz (PLE, RERKY)
FrFartIif—7 (BELEX ZHIFEzMKKSH)
5H26H (£) 12:00 ~ 13:00 #5258 QF H4— )1 200)
R BaE % (BIREBRY - B ESE S A AENIZERT - 1SO/TC194/WG3)
o O ERIEREIZ B 5Ny FRILE O
@OF v v BERACKFIREG T AW GO T 7)) r— a v Hl]
KHER (ZH1%)
S Fat3IF—8 (BELE: [HF—] BATL7HKSH, (B8] KREHWHRAZFR)
5H26H (£) 12:00 ~ 13:00 45455 (3F 1A —)1300)
B AEARZ D A (FEERE)Y) I SEAT)
(55 —%6)
HWOH L [IE Y=Ly MIBUAMEETF FIEE Y (CG) DEE KBS RDOMEE
— R IRZH O 720 OECERMN A L/ 7~ Mkt EE L T—]
MRS (HAZ L T)

&

{

[55 = £B]
W OF o RPaEy~Y—Fty MEBETF F MO UBES v MK S RS -
N3]
FEARFET (EEREY B FERT)
BMER

5H24H (k) ~5H26H (&) KAY— - BREE12
(IFZ HBY &=V - K& 101/102)

111



FEEREIY = 2 — A 2023 Vol. 72 No.2

RAER) T 4 I— L
S5H24H OK) ~5H26H (%)
[HR-1] FEERE Y h I ZE0T (3F FH 43k = 304)
[HR-2] M &HE B #EFT (4F a7k 401)
[HR-3] HA&Z L 7R &t (4F /43365 402)
[HR-4] N2y —#ksR&tt (4F /=2 403)

[HR-5] FLBhFR &t (4F /NExREEEE 404)
[HR-6) Hiik EERBIIIZES (A4F /NEFHEZE 407)
RRE

5H24H OK) ~5H26H (&)
BERS  FREREX - REEE
SH25H OK) 13:00 ~ 15:20 #1585 QF X 1 ¥R —)L)
ThE
ELIEM (GBI SLERFRF)
ma B (FEREY R AEge )
LR - HIEE
AR % (REOREE)
[ ZIEE A W AD< AMEEO BB 3 X 0~ 2 kR <o
2482 B 5 2 hF5E
$EF
R (R
[tiEIL T — 7 A & > 0 ZAEBERE OB TOVEI DR 5E & AT
RIEFRVE
N B, mE#HZ, Bamit, IHH&EW, mAaE—
[4RMEDIZSRY 7 AN BT 5 57z B I LS T TOEFRO I
BT ) v F Ay P ORE
Comparison of survival rates in four inbred mouse strains under different housing conditions:
effects of environmental enrichment. Exp Anim. 71(2): 150-160. 2022.

X7y 2) 7, WG, PGESE, BUHEHE, AUGThiE, SEEEL, A, v,
FRilgls, WA, R SRR
[CHIL 7 F ¥ 24K Clecl AL, BHKMIIEOPUFIREEZ M 5 & & I RIFEMEY A
MNIAVIL-1T 2758 2 2 812X ), ERIE CRIEMINE R OFEIZEE 2%
#eR72L T2
The C-type lectin receptor Clecl A plays an important role in the development of
experimental autoimmune encephalomyelitis by enhancing antigen presenting ability of
dendritic cells and inducing inflammatory cytokine IL-17. Exp Anim. 71(3): 288-304. 2022.

REPRA:, BB, SR, ARSER, RSO, MIHAsE, JKEFIER], b bigE]
[ELHAFENE L RReny e IUHE 2 7R 9 97 72 7% 2 BUBE IR E 7V < 7 A
A novel model mouse for type 2 diabetes mellitus with early onset and persistent
hyperglycemia. Exp Anim. 71(4): 510-518. 2022.

pil3

112



EEE
5H24H
R
|
a2
3
HH 4

FEEREIY = 2 — A 2023 Vol. 72 No.2

(K) 16:00 ~ 17:00 %53 535 (2F WP 4xif¥; 202/201)
TR & (REARKS)
Dinh Thi Huong Tra (FEALZERFZERT)

. Ms. Xiaoliang Jiang

(Institute of Laboratory Animal Science, Chinese Academy of Medical Sciences / CALAS)

. Dr. Yu-Wen Liu (Academia Sinica and National Defense Medical Center / CSLAS)
* Mr. Jae-Hun Ahn

(Chonnam National University and Seoul National University Hospital / KALAS)

* Dr. Ahmad Kurniawan

(Research Organization of Nuclear Technology, National Research and Innovation Agency / IALAS)

Bx - FFEEEHRS

SH23H (K) 15:00 ~ 17:00 #3434 QFHEH%202)
EE e
5H25H (K) 18:30 ~20:30 K7 )V HAL> <13 (BUfE 1 1)
g
KESINE (BRI
X455 HErEsk U HESH X453 HAESR  MHEBS
5B 10,000 M 13,000 M IE&E - JESBE 8,000 10,000 M
FHELSE 3,000 5,000 FHELSE 6,000 8,000
F&E 13,000 4 17,000 H 1) ()P ARBRESS, AARRSETEGS, FVEOR
: - EREO OB, HkERIES, BAFNE
Bl B Y 11,000/ 14,000 JE2 BERRROMENERS o en N
e 2) B L EEE A ST, S ORI DOAT
S Y —~ ) D A OREALEL 2 ) $ 4.
ERISINE LRI

20224F 12 H1H OR) ~202344 H 14 H (&)

F£ 70 AAAEREMFRMNE FBH
T 305-8575 KIKIES CIFTHREAR 1-1-1 FEKFAEGRFEWERE L > ¥ —H
E-mail: jalas70@md.tsukuba.ac.jp

SINESE - BMEFRY

MALStHarRyyar7y A b

#70H H

REBRBYF AR HY  KILEF]

Email: jalas70@cfmeeting.com

A

OLEBEa Ry Y a Vs
IRIRIEL MICE #%5 Mt h ae &

E3

SRR

BB
SR

SRIESIL N e

113



FEEREIY = 2 — A 2023 Vol. 72 No.2

HAERIMFZEZHLSDHHMS £

S5 FEBERSASINO HHEL

NI ENEN B AR S5
BHE =8

NAAEETEN O AEBRE A2 O 5 5 4FEEE AR R X5 70 [0 H AREREY 7%
BAMHHICTROBRICTHESNE S ZHROKBEOTHK 2 BHVEL 7,

bW

H B SfS54E5H25H (k) 13:00 ~ 15:20

% BT O IREBRESHEE KR -V (BE—2%)
(FHE > XA E 2 T H 20-3)

FRUBKERDS SO EHHHILEERSE TRIITbNE T,

5 18 MIERIMEREEZMESDREE

H B 20234E6 H29H (K) ~30H (%)

& W AGHEE R EEE R
T 060-0818 AuiEEALIEHALIXAL 18 5275 9 T H
727 &2 A  https://www.vetmed.hokudai.ac.jp/access/

ZINHERY 707 T LEIIHREREIY FE A — 2= (http://jalas.jp/) & TELIZS N,

114


https://www.vetmed.hokudai.ac.jp/access/
http://jalas.jp/

FEEREIY = 2 — A 2023 Vol. 72 No.2

2022 % Experimental Animals RIEE /X E

WERES (BIEEREE) 12T 2022 4E Experimental Animals 5t 575 i SCE 4 SC D %
MBI, TROmIAER SN BOMENH ), BEXICTRELKBINE L,
FOCEBHEFLE 70 MEERSROFRERGRNIIBWTEE SN T T, &b, 2022 FL
BEIXIFZE0 I S L ICRE SN, REIMOMILIELINE T,

G
Iny

* Comparison of survival rates in four inbred mouse strains under different housing
conditions: effects of environmental enrichment
[4 ADULZGRY Y AN B B F7e BIRESRM T TOEFROE
BRI ) v F X N ORE

$§#% 5 © Experimental Animals Vol.71(2) 150-160, 2022

Fod R, mEmz, teawtt, DHSW, R

AT g o BRI E R e SR v v — EERE LR,

B KRR & v & — AR - R SEBRERM

i
Iy

* The C-type lectin receptor CleclA plays an important role in the development of
experimental autoimmune encephalomyelitis by enhancing antigen presenting ability of
dendritic cells and inducing inflammatory cytokine IL-17
[CHIL 7 F V%K Clecl A 1E, BERMBOIEIVRIEEZ M0 5 & & b IZ5EN

WA MAALILT FFET 52 LI 8), FEERIYE CRIEERE RO FRIEC
HEREHERIZL TS

$8#% 75 © Experimental Animals Vol.71(3) 288-304, 2022

FEEG Ry )T, WK, PEEZE, USRS, UEThE, SEBRIL
MEEREIRN, POSRZEL, FRER, WA, R, a8

CRUELRE RS A R R ERT B MREE T VIR Y S —,

IN=N— RRFEFRFEBEY T - 7 7 — /N —JEEJET,

B GE T A B RE R 29 2 o & —, RURSEE R R R ST,
rE N RSl o LR 5228 — i BER B BE S E 8T, AL BE R A R 2 BE 2,
TERFERHEZEMNIEL > 5 —

i

g2l

# % ' A novel model mouse for type 2 diabetes mellitus with early onset and persistent
hyperglycemia
[FRHZEAE U ey e A 2 /s 9 8 72 70 2 BRIBE RIS T 7L~ o A |

#8375 © Experimental Animals Vol.71(4) 510-518, 2022

HEG O ORERA, WA, FHEKR DEE, BEZ, #HpKE
KEPIET], il 1]

it & AT ERFRFBEE AR FER SEEREI WL, A R I KA B AR
PR R REERBEAT, SRR AR A R B (R R B,
P RN B R AR B AR Y A T LA IR - BRI,
LKA RN i - AR - HE BRI R

115



FEEREIY = 2 — A 2023 Vol. 72 No.2

AEtEAEANBARRENFS
S 4 FEE 4 BEEERESER

1. FfEBERF
AFSAEIHTH (K) 13:00 ~ 14:20
2. =15
(2541) HAREBREY S XFHH
T 113-0033 FEHR TR X AR 6-26-12
BT RS ¥V 3F
Web B fi
3. BEBEANRUERHE NICHEEEHREZO
K&
HEIEE 204
B 19 %
=hP—AR, (EFEE), AR K (EFEEAT),
FIATESE, MHE % BH 5 SiEERk
VLl WHEg), REHS, SHUIIEA,
i HRAE, MRS, ARz b,

ERE 1%

e REWR, WHANT, @i 2 SEf—
=ifE—, ARIESE, AR, AR E
(D\k, =)

4. EERAEBRVEFESKSR
BEFRBAER 24
THBHG, ER—-A (D, B
5. ZDMEDOHEERS
SRE=, =B Bk, $E5%E)
6. BRNOKH
=B
7. #E
(R

551 kS 2022 4F 5 BT i SO A R L2 D

W
52 Rk ge 2022 EEIE B E 12OV T
53 TERgE M S FEHERTHEICOWT
84T E A S EEICLTFREO VT
55 BHE REHBEOLEIZOWT
86
DIFEHEIZDONT
(5 E)
1. FXEBIEIZOWT
(Z D)
1. %#4%%E Experimental Animals OFFEE/EFEIZDOWT
2. B ERTER T HLRAY —
3. SROTIE

TS W70 I H ASEBREY 5 lERS

116

8. MEZDEFATRURRE

(1) EREDTER
BHE CEGERE MBI E 2T iR L,

REPAREHEOB I EES L2

(2) FEEOFBN ORI RE

R 2022 IR BT R SCE B R SIS

DWW
EIEREE (WEZBE) 2oHmar 112
DWTHHALH ), MERBRICL)EZES
N7z 3D AGR S NIz

B2EEE 2022 FEIBEEMEICOVWT
HARMFE (EBRZREER) »o®RER 2
WZOWTHMP»SH Y, ERZRERERIZLD
BE SN 4 oEE (PE, B8, BE
B v AT T) HKB SN,

B3 miE PR S EEHEEREEFICOWT
EERE B, O FEER 3 12OV T
AH 0, A S AEEESE T AN A0 1) K
ENTz,

B4 iE RS FEEIGCTEEFICOWT
P H B BEEE 7 & SRE KL 4 12D W TR DS
Y, TS FENZFHEEDEFSE D KGR
SNTzo BEE AR XA 4 4 EE I HAF 100
FHE O, 5w IR 150 FHO®MEE
0, BERREE IR 400 THORE & %
o LA L, IuF#icL ) BFiiskv
TBY, TIuFHCTHIER SN/ G2 FH S
BT, TORTEHHET 272D LBEREE
ThiHEHARD o720 T2, REFELEHE
e P A 42 % BHENCHE VR AN T A Z & )5k
B CHKGREI N7z,

S THmE  RERBEOUUEIZDOWT
B HHE B HE R = HE L) TR S 12
DWCHHADH ), e SR EIIE E DR
Zal ) KGR S 7z,

56 ik 5 70 [ H AR FEERE ) 2 W H AR
SDBPEIZONWT
SHBERI) FEEER 6 IR I NZE 70
HAREBRBIMF L@ HEARSO HEE, #FalSH
B O FHIFIZ DWW CHBA S 0 8 1) 7K

AN,



FEEREIY = 2 — A 2023 Vol. 72 No.2

(3) i

L ZHHERLDFRBEORED A S IVIZOW
THWDH ), LZH - HIBEIIIEREB ) #
SR, WEEIEIIFEOX SV ET 5 2 L0
&Nz,

(4) Zofl

L SEEHE (WEZBEE) L) yak
Experimental Animals ™~ O $Zfi 8 A% L &
BoOAMDPEETH SO THEhiflot®s %
BELCBh, ERXTHPESL > BT,
HEXOWIIZ BV LIZWEDEEDRH -
2o

2. MRS (BWEA - wHEEEE) LV,
B R TEH THRAY — 2 EL, &
LTIEHRFEE 2k L CTHERT LI EDHHS
iz, MEHFELILEFITHIN 22072,

117

3. SHEBRE LD M S FEEE 1 RIEFERE
A SHE4H24H () 14:00 ~ 16:00 125
KOKIFGITFAH YT 7LV A—H AR
EEICTHMET 2 2 LG S,

UEZ2L o THEEOFRHEZIRT L2
4B 2070 ICHASZES L, BELL 72

COMPGDPIERETH L L EAET D720, H
J& L7 BR R R OB SR 3 RE AT %,



FEEREIY = 2 — A 2023 Vol. 72 No.2

Experimental Animals

— M X EHN—
Vol. 72, No. 2 April 2023

it

AE>~Y—Fty POERBRNE MREBETIVEEREFNERE 140-150

HEES - AARE" - BHEF? - EEER - E4ekz ) p?
VEEREMIPRIFRFR ¥ — v MNEPEMFMIE,
ARBRBMPRIARR 51 TAxA—Y LTt 8—

aE < —=E+t vy b (Callithrix jacchus, ~—F+x v ’) 1%, BEFEMHE LTk b EDOBEWHD
P2H LD o/ TEIENDEL T4 7 A4 ZVHENEw) EREIY L L TORME2
HLEbETEY, e NERFETVEWO—FE L L TIRIL  BEAYEIZEIZB W TR S
NTW5, TETIE, BETUEHMILSE MEBRET VY-t Y POREIERL T
LW, —HT, MPTPFHE/NN—F Y VIKET IV, HHEGT TV, BEEOBE+A N7 M
VUG B 1 EERIGE TV, T4 TR N7 I FEEFEMEILE T VR &, SEHLE R
W52 X 2 FEBRERBEE T VOSHIERRIFZEICE L T\ 5, $72, ¥~—Ft v ME W7z
FeDMERIE, WY FEE - BRSO 70 b 2V OEERHEMEY OMRE - R Y B
EFHEEOWEMIC L > THZONT WD, KFTIE, IhHbov—Fty M aHWERY
REET VORI E ~—Ft v N OBEZWEII OV CEBRENY I BFFEAT T O %
CATHER T %0

EE

Transmembrane p24 trafficking protein 10 (TMED10) inhibits mitochondrial damage
and protects neurons in ischemic stroke via the c-Jun N-terminal kinase (JNK)
SIgNAliNG PAtWAY ... —————— 151-163

Qiushi LI, Xuying LIU¥, Ruixian XING? and Rubo SUI"?

"Medical College of Soochow University, No. 1, Shizi Street, Suzhou, Jiangsu Province, 215021,
P.R. China, 2)Department of Neurology, The First Affiliated Hospital of Jinzhou Medical University,
No. 2, Section 5, Renmin Street, Jinzhou, Liaoning Province, 121000, P.R. China, 3)Department
of Neurology, The Third Affiliated Hospital of Jinzhou Medical University, No. 2, Section 5, Heping
Road, Linghe District, Jinzhou, Liaoning Province, 121000, P.R. China

Stroke, a type of acute cerebrovascular disease, is a global disease with high mortality. Neuronal
ischemia and hypoxia are closely related to occurrence and development of cognitive impairment.
Transmembrane p24 trafficking protein 10 (TMED10) as a transmembrane protein involves in vesicle
protein transport in the secretory pathways. However, the function and mechanism of TMED10 on
ischemic stroke and cognitive impairments remain unclear. In current study, TMED10 was highly
expressed in cerebral ischemic penumbra of middle cerebral artery occlusion (MCAQO) mouse model.
Downregulation of TMED10 suppressed cell survival and facilitated apoptosis in primary cortical
neurons, which were grown under oxygen glucose deprivation/reoxygenation (OGD/R) condition.
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Upregulation of TMED10 protected neurons form apoptosis induced by OGD/R. Further research
indicated that the decrease of TMED10 resulted in neuronal mitochondrial injury through increasing
reactive oxygen species (ROS) production. Meanwhile, TMED10 reduction induced neuronal
apoptosis and mitochondrial damage through activating the c-Jun N-terminal kinase (JNK) pathway.
Moreover, the knockdown of TMED10 increased cerebral infarction area, aggravated neuronal
injury and promoted neuronal apoptosis through activating the JNK pathway in the cerebral ischemic
penumbra of MCAO mouse model. Additionally, Morris water maze test verified that the severity
of cognitive impairment increased with the decline of TMED10. Collectively, this study reveals that
TMEDI10 inhibits mitochondrial damage, and protects neurons from apoptosis in MCAO-induced
ischemic stroke and cognitive impairment via blocking the INK pathway.

Deficiency of IRG1/ itaconate aggravates endotoxemia-induced acute lung injury
by inhibiting autophagy in MICEe .........c..oiiiiiii e 164-172

Jing-Huan QIUY, Li ZHANG?, Ke-Xin LI¥, Qiu-Hong ZHANG", Ke-Rui FAN?,

Kun CHEN?, Yu JIANG* and Gang LIU"

Department of Emergency and Critical Care Medicine, University-Town Hospital of Chongqing
Medical University, 55 Middle Road, University City, Shapingba District, Chongqing 401331,

P.R. China, ?Department of Pathophysiology, Chongqing Medical University, 1 Yixueyuan Road,
Yuzhong District, Chongqing 400016, P.R. China, ®Medical Sciences Research Center, University-
Town Hospital of Chongging Medical University, 55 Middle Road, University City, Shapingba District,
Chongging 401331, P.R. China, “Department of Respiratory and Critical Care Medicine, University-
Town Hospital of Chongging Medical University, 55 Middle Road, University City, Shapingba District,
Chongging 401331, P.R. China

Itaconate, produced by aconitate decarboxylase 1 (ACOD1), which is encoded by immune-
responsive gene 1 (Irgl), is one of the metabolites derived from the tricarboxylic acid cycle. It
has been reported that exogenous itaconate plays an anti-inflammatory role in the progression of
multiple diseases and pathological processes, including activated macrophage, ischemia-reperfusion
injury, and acute lung injury. However, the role and specific mechanism of endogenous itaconate
in endotoxemia-induced acute lung injury (ALI) remain unclear. The animal model of ALI in wild-
type and Irgl "~ mice was constructed by LPS intraperitoneal injection. Ultrahigh-performance liquid
chromatography-tandem mass spectroscopy (UPLC-MS/MS) analysis was performed to measure
the quantity of endogenous itaconate. The protective effect of itaconate was investigated by the
behavioral assessment and the levels of inflammatory cytokines. Acute lung injury was assessed by
hematoxylin and eosin staining, total protein in BALF, and Evans blue leakage. Western blotting was
used to detect the IRG1 expression and autophagic protein in the lung. We demonstrated that IRG1
was highly expressed in ALI and that endogenous itaconate was produced simultaneously and was
100 times higher. Using Irg/ ™~ mice, we found that endogenous itaconate was likely to exert an anti-
inflammatory effect by activating NRF2 and promoting autophagy. Furthermore, autophagy was
restrained by LPS but enhanced by 4-octyl itaconate (4-OI) pretreatment. Our study illustrated that
a deficiency of IRG1/Itaconate aggravates ALI and that the IRG1/itaconate pathway protects against
ALI The protective mechanisms could be related to the facilitation of autophagy. Such findings may
provide a theoretical foundation for the treatment of endotoxemia-induced ALI.
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Downregulation of High mobility group box 2 relieves spinal cord injury

by inhibiting microglia-mediated neuroinflammation.............c.ccccciiiiiiini e 199-208

Pengzhi YANG'?), Jie HE?, Changlin WANG?, Chi YANG? and Fengzeng JIAN"

"Department of Neurosurgery, Xuanwu Hospital, Capital Medical University, No. 45 Changchun
Street, Beijing 100053, P.R. China, ?Department of Neurosurgery, The Second Affiliated Hospital of
Anhui Medical University, No. 678 Furong Road, Hefei 230601, P.R. China

Spinal cord injury (SCI), characterized by sensory disturbance and motor deficits, is associated with
excessive inflammatory cytokine production of microglial cells. Previous studies have demonstrated
High mobility group box 2 (HMGB?2) as a microglial pro-inflammatory factor in stroke. This present
study aims to evaluate the function of HMGB?2 in a SCI rat model induced by striking the spinal cord
at T9 to T12 using a rod. Our results showed that the levels of HMGB2 were significantly increased
in the spinal cord tissues of SCI rats. Besides, HMGB2 downregulation was achieved by receiving
an injection of lentivirus encoding HMGB2 shRNA in the spinal cord. Knockdown of HMGB2
suppressed SCI-induced microglial activation and neuroinflammation, as well as alleviated neuronal
loss. In addition, we confirmed that HMGB?2 silencing lessened lipopolysaccharide (LPS)-induced
neuroinflammation in BV-2 cells. Furthermore, our findings demonstrated that HMGB2 knockdown
suppressed the canonical nuclear factor of kB (NF-«B) signaling pathway both in vivo and in vitro.
Collectively, this study manifested strong anti-inflammatory roles of HMGB2 knockdown on
microglia-mediated neuroinflammation and suggested that HMGB2 might serve as a potential target
for SCI therapy.
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Comparison of ketamine/xylazine and isoflurane anesthesia on the establishment
of mouse middle cerebral artery occlusion model ............cccccevviiiiiiiiiiiee e, 209-217

Chenyang GU", Jiale LIU", Yajing LI?, Qiankun ZHANG", Chaoqun LIN?,

Jiajun HUANG", Wenjie DUAN", Yushu DENG", Wagas AHMED*, Rong LI",
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"Department of Neurosurgery, Neuroscience Center, Integrated Hospital of Traditional Chinese
Medicine, Southern Medical University, 13 Shiliugang Road, Guangzhou 510310, P.R. China,
Iffiliated Dongguan Hospital, Southern Medical University (Dongguan People’s Hospital), 78
Wandao Road, Guangzhou 510280, P.R. China, ¥Department of Neurosurgery, University of
Chinese Academy of Sciences Shenzhen Hospital, 39 Huaxia Road, Shenzhen 518107, P.R. China
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The middle cerebral artery occlusion model (MCAO) is one of the most common stroke models
in neuroscience research. The establishment of the mouse MCAO model in terms of animal survival
depends on anesthesia, which is an important part of the entire surgical process. The 7-day survival
rate of the MCAO model under isoflurane (ISO) anesthesia (35%) was lower than ketamine/xylazine
(KX) anesthesia (70%), which demonstrated that the success rate of the MCAO model under KX
anesthesia would be significantly higher than that under ISO anesthesia. As confirmed by TTC
staining and MRI, the cerebral infarction area of mice successfully modeled under ISO anesthesia
was significantly smaller than that of KX anesthesia. The diameter of cerebral blood vessels under
ISO anesthesia was significantly larger than that under KX, and the blood perfusion volume was
also significantly increased in the same area. ISO has proven to delay the coagulation time and affect
the activation of coagulation factors. ISO anesthesia may cause bleeding, vasodilation, respiratory
depression, and other phenomena that affect the success rate and death of diseased animal models.
In conclusion, compared with ISO anesthesia, KX anesthesia is a safer and more suitable method for
the establishment of a mouse MCAO model. The data will inform safer and more detailed anesthesia
recommendations forthe establishment of animal models of vascular-related major injury diseases.
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Loss of AKAP12 aggravates rheumatoid arthritis-like symptoms and cardiac damage
in collagen-induced arthritis MICe............oooiiiiii e 242-252

Yanhui NI", Jingjing CAO?, Jing YUAN" and Xiaoran NING?
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Hebei, P.R. China, ?Department of Rheumatology and Immunology, Hebei General Hospital, 348
Heping West Road, Shijiazhuang 050051, Hebei, P.R. China

A-kinase anchoring protein 12 (AKAP12) has been identified as an anti-inflammatory and anti-
fibrotic regulator in chronic inflammation and cardiovascular disease. However, the potential of
AKAPI12 in autoimmune disorders, rheumatoid arthritis (RA) and associated cardiac complications
remains elusive. Here, a murine model of collagen-induced arthritis (CIA) was successfully induced,
followed by adenovirus-mediated AKAP12 short hairpin RNA (shRNA) treatment. AKAP12 silenced
mice displayed elevated clinical arthritis scores and significant ankle joint swelling. AKAP12 loss
in CIA mice increased inflammatory cell infiltration and cartilage erosion, increased the levels of
anti-IIC IgG and inflammatory cytokines IL-1p, IL-6, tumor necrosis factor (TNF)-a in serum, and
upregulated the expression of cartilage-degrading enzymes MMP-1, MMP-3, MMP-13 in synovium,
but reduced IL-10. The number of M1 macrophages and the expression of the markers (CCR7, IL-
6, TNF-a and iNOS) was enhanced in synovial tissues, while M2 polarized macrophages and the
makers (/L-10 and arginase-1) were reduced in response to AKAP12 loss. Moreover, low expression
of AKAP12 was detected in the hearts of CIA mice. Loss of AKAP12 results in increased cardiac
inflammation and fibrosis. This work suggests that AKAP12 loss aggravates joint inflammation likely
through the promotion of M1 macrophage polarization and exacerbates inflammation-caused cardiac
fibrosis.

Construction of a canine model with acute type B aortic dissection using
a self-made pressure-driven flow deviCe ...........ccccuviiiiiiiiii e 253-261

Zongwei LIU, Jiaxue BI, Fang NIU, Hao LIANG, Jibo FAN, Jiajun LI,
Duan WANG and Xiangchen DAI

Department of Vascular Surgery of Tianjin Medical University General Hospital, No. 154 Anshan
Road, Heping District, Tianjin, 300000, P.R. China

A reproducible canine aortic dissection (AD) model would be useful for evaluating the performance
of novel endovascular treatment devices. Therefore, we attempted to create a reproducible canine
model of Stanford type B AD (TBAB) by a surgical method. Computed tomography angiography
was performed 2 h after the procedure to determine if a false lumen was present, and follow-up
imaging was performed 10 d after the procedure using digital subtraction angiography, intravascular
ultrasound (IVUS), and color Doppler flow imaging (CDFI) to confirm stable persistence of the false
lumen. The success rate of model construction was 88.8% (16/18). All surviving dogs had distal re-
entries (16/16). The number of re-entries in the dogs was 1.50 + 0.52, and the mean length of the false
lumen was 175.37 + 16.98 mm. IVUS showed the area of the false lumen at the narrowest part of
the arterial lumen was 84.88 + 1.27%. The CDFI showed that the peak systolic velocity in the false
lumen (10.89 + 0.74 cm/s) was significantly slower than that in the true lumen (25.31 £ 1.72 cm/s;
P<0.001). Moreover, the direction of blood flow in the true lumen was consistent, whereas that in the
false lumen was disordered. We optimized the traditional surgical method to construct a canine model
of TBAD to improve the success rate of model construction, and designed a novel device to lengthen
the false lumen. The proposed model has wide implications in evaluating the performance of novel
endovascular treatment devices and studying the AD-related hemodynamics.

124



FEEREIY = 2 — A 2023 Vol. 72 No.2

Effects of intravenous infusion, vest wearing and repeated intravenous blood collection
on clinical pathology parameters in cynomolgus monkeys (Macaca fascicularis) .....262—273

Qi ZHAO", Caiyun LIV, Yan CHEN?, Yongtao LIU", Shuyan WANG'? and Xijie WANG"?
Shanghai InnoStar Bio-tech Co., Ltd., 199 Guoshoujing Road, Pilot Free Trade Zone, Pudong,
Shanghai 201203, P.R. China, ?’China State Institute of Pharmaceutical Industry, 285 Copernicus
Road, Pilot Free Trade Zone, Pudong, Shanghai 201203, P.R. China, 3lnnoStar Bio-tech Nantong
Co., Ltd., Building A18, 100 Dongtinghu Road, Linjiang Town, Haimen District, Nantong City, Jiangsu
Province, 226133 P.R. China

Nonhuman primates are used extensively in a variety of nonclinical safety evaluation studies of
new drugs. In those studies, intravenous infusion is a common treatment method, a noninvasive
telemetry system is usually used for cardiovascular safety and pharmacology evaluation, and blood
samples are repeatedly collected for various analysis. Intravenous infusion, vest wearing, and repeated
intravenous blood collection can caused a stress response in cynomolgus monkeys, which may lead
to changes in clinical pathology parameters in them. Here, we aimed to test the effects of the above
operations on clinical pathology parameters in cynomolgus monkeys. Twenty monkeys (10 male/10
female) were administered 0.9% sodium chloride injections via intravenous infusions on Days 1 and
10. Each animal wore a vest before each dosing, and the vest was removed at 24 h after each dosing.
Blood samples were collected before the first dose and at 2 min, 24 h, 48 h, 72 h, and 168 h after
each dosing. As compared to values before the first dose (D-1) increases in reticulocytes (percentage
and absolute count) and decreases in erythrocytes (red blood cells, hemoglobin, and hematocrit)
were noted after dosing. The decrease in erythrocytes and increase in reticulocytes were considered
to the related to the repeated intravenous blood collection. Increases in leukocytes (white blood cells
and absolute count and percentage of neutrophils) and platelets (mean platelet volume and platelet
distribution width) were noted at 2 min or 24 h post dose. Increases in aspartate aminotransferase,
direct bilirubin, creatine kinase, C-reactive protein, and human cardiac troponin I and decreases in
inorganic phosphate were noted at 2 min to 72 h post dose.

Evaluation of different rat models intrauterine adhesion models and improvement
of the technique for their establishment...............cccco e, 274-284

Jin XI"?, Yan PAN??, Chunchun JIN*#, Jingyu LIU?, Jie CHENG? and Bin XU?

College of Acupuncture and Massage, Shaanxi University of Chinese Medicine, Middle Section

of Century Avenue, Xianyang 712046, P.R. China, ?College of Acupuncture and Massage, Nanjing
University of Chinese Medicine, No.138 Xianlin Avenue, Nanjing 210023, P.R. China, 3The Affiliated
Wuxi People’s Hospital of Nanjing Medical University, No.299 Qing Yang Road, Wuxi 214023, P.R.
China, “The People’s Hospital of Jiawang District of Xuzhou, No.118 Coal Source Road, Xuzhou
221004, P.R. China

Intrauterine adhesion (IUA), a leading cause of uterine infertility, is characterized by endometrial
fibrosis. Implementing an appropriate animal model is essential for the research on the mechanisms
of IUA. In the present study, we established and evaluated different intrauterine adhesion modeling
procedures in rats to provide a reference for researchers. Rat IUA models were established by
mechanical injury, 95% ethanol injection, and dual (mechanical injury with infection) injury. After
two estrus cycles, the female rats were mated with sexually mature male rats, and uterine tissues were
obtained on the 5th day of pregnancy. Hematoxylin and eosin staining and immunohistochemical
detection of cytokeratin 19 and vimentin were performed to assess the morphology of the endometrium.
Masson’s trichrome staining and the expression of transforming growth factor-pf1 and collagen I were
used to assess the endometrium fibrosis. The expression of integrin avp33, leukemia inhibitory factor,
and homeobox gene A10 in the rat endometrium was used to evaluate the endometrial receptivity.
In addition, the efficiency of embryo implantation was examined in the uterus on the 8th day of
pregnancy. Our study found that mechanical injury caused by a curette can be completely repaired after
two estrus cycles. However, dual injury and 95% ethanol injection can be used to establish an IUA rat
model, and the dual injury is closer to the clinicpathological characteristics of IUA.
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