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KRB Y BREDRIK

IO0FBO~Y XAFRYT A IV IHE
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WRORSFREE B R ar B A 7E Rt R R0 ebiztt > & —

L

< AR T A NVA (MHV) 13~ 7 ADRFER R A VAR ERTH 5. MHV X 2019 4E DIk
FATL TV LHEI auF 7 A )V ABEFED KK 7 £ VA (SARS-CoV-2) LR g aut w4V AR
BT %0 S au Mz, A )V ALNEIROBNT, SR, AIEILSE O T
7 AV AR EE OMES, PL7 A4 )V AEOFIFEEICB VT, MHV X SARS-CoV-2 DET IV A VA
ELTHHEN, EADOEICHVWSNZ, TRODOIEZHE 2T, 5%D MHV IFFEDREIIC

DWTELEL Th,

1. EC®IC

<7 AP 4 )V A (Mouse hepatitis virus, MHV)
I~ 2020 F A NVATHD, 2 CEEREIY
Mgt T~ 7 ARG REEZRIT 7 AIVA
ELTENRSNT W28, FAESHENTE M2
RO TIE MHV Bz AERONT, K&
BEBEIEA R o7 L L, MHV 235ERE)
WG D BB SN2 TIE Vv w7 AR E
JREMEY A VA & LTOMHY OfFFIE, #®FEICH
RETHEREINTVEDT, LEFPHIIIEHL T
W2 Ew [1,2],

—hHT, FTAIZ2019FERPLREFOL F OHE
a1 J 7 4 )b A (Severe acute respiratory syndrome
coronavirus 2, SARS-CoV-2) DX 73 v 7 &Rk L
oo BRARHS, SEOITTFHIIBVT, FHHfla
O I 7 A4 v A K Y fiE (Coronavirus disease 2019,
COVID-19) & %\ 1% SARS-CoV-2 (ZFI# 9~ A TfF3EH
% mENT, Lo L&A S, SARS-Cov-2 BF%eic
WAFDOTANVATHS MHY BED L H IZIHH S
TE7hr T LRIV, AfTid, Iu
WEVIRMIZBWT, DX ) RHFFRIC MHV A%
Aoty s e &b, ORI E
2, 51RO MHV IO R IZDOWTERE L TAhI,

2. SARS-CoV-2 & MHV
TANVAGHEITIEBYAVASEEZAES
(International Committee on Taxonomy of Viruses, ICTV)
W&o TITbNa [3]e I, T A INVAGHEHF DM
RITFE L, RAEFHBHOTANVADER SN, 4
BHERDP—H N, FLAMORBELMTHOLTW
Bo FEVIZHIZIFMFVTITL DBKRETH 5,

(FEEREY) = 2. — A 2024 Vol. 73 No. 1, p. 1-8.)

ICTV @ 2022 [ 7— % [3] % H&IZ, FE e b
OF A NVABLOEWIOF 7/ NV AERLIZE
L, a0 FIANAF Ty ROU—-TEHET 5
RNA 7 £ VA (FEH, L AT I ALV R) Thbo
b MCEERMRFRELTIERI T T ()L
A &L CHEEEMFW MR Y 1 )V X (SARS-
CoV) & WHIFIZRAEMEEE ~ 1 v A (MERS-CoV)
WHIG N Tz, FERENT THEI o725
COVID-19 D JE K ™ £ )V A T&H 5 SARS-CoV-2 1I45
42, SARS-CoV 1L, X"—=%FIauaF+ 7 1)L A
B Nay AV ATE ST D EAREAVEET 225
BEEEEIANVADLIDTHD, TNEDT LIV A
T MR LCEELRZEEEZREIL, ZOWNDR
WHE N F L —TF 1 LN)L3 (BSL3) TITH T &
EENTWE [8]le T baaF T A )ILA
(Human Coronavirus, HCoV) & L T, HCoV 229E,
HCoV 0C43, HCoV NL63 B & UF HCoV HKU1 2341
LNTWh, INbid, —BREROER 7 1 v
ATHY, L FORAID 1~ 2EIT NS DREYEI
XBrlEZ 5N TWwWh, HCoV 229E & HCoV NL63
X7V 77 aa+ 4L AEIZ, HCoV OC43 &
HCoV HKUl iz X—% auF v A VAT NIy
ANWVATBIZET A, B, MHVIIXR—% o
ANWVABLyNay 4 )VATEIZE L, COVID-19
DIFEHRY £ VA THAH SARS-CoV-2 LRI UIETH %
7, WEIZRL D, MHV DN, k2 —7 514 L)L
X BSL2 TH 5,
TANAMEEIZBWT, REPEED &2 TH
COMIEETH L, #E, 74 INVRIEFEOHMAE
((fEEMIE] &v)) ORFEDHFICHEE, &M
JANICEC Y /7 2%, @ EMEoMBN NE
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£1 a0FrvANVAFaOF YA VAHEROFEELZ baaF A VA EEY IO ST LIV R

fi

J& R
TNVT7raaF I I)VA  FaEFarAf IR
R A7 A IVA

trFaTA VA

v hanaJ ALV A 229E (HCoV 229E)
75 RATVETH 4 )V A (PEDV)
v haoJ 4 LA NL63 (HCoV NL63)

raauF A )VA (FCoV)

FHIATA A

TNT7auaF oA IVA 1L

[T ¥ {Eqe B9 4 VA (TGEV) V]

N—FaadF 74 )IVA I RIATA VA

N—¥Yaua+ 74 )IVA1

[ hamJw 1)L A OC43 (HCoV OC43) 2]
v haas w4 LA HKUL (HCoV HKU1)
YT AIATFTA VA [T AFLETA VA (MHV) Y]

ANRAY A VA
FILRTT A A

PRI SRS LR 7 4 )V A (MERS-CoV)
AL SEMY 25 RS Y £ )L A

(SARS-CoV, SARS-CoV-2%)

Hr<waarAIVA AL H AT A INVA

F)auF oA VAR MY auF 7 1)V X 9203

Eqet &2 4 VA (IBV) 9]

TNy aaF; 7 AI)VA TNVTaAT A )NV A

Ju AV A HKU15

[7%FNvyaaFrv4)VA (PDCoV) 9]

V 7y E M ER Y A VA (TGEV) W7 V7 7 30F A VA LDERIAVAD LD [4]

2 v b A ILAOCA3 (HCOV OCA3) 1EN—FauF o4 VALDERERT A VAD 1D [5]

D ICTV IC B8 S N TV A HiZ 1L [murine coronavirus (¥ A0 F 7 AV R) | ThHA, KETIIIEEL )RS TW
L [ AFRIANVA] HDHVIEZFOMHRTHL [MHV] %2 w7z,

4 SARS-COV-2 137 1 )V A 534 L I3 A REIPI 2 RE Ry A L A D 1 D Th B,

5 (LY % 3 4813 avian coronavirus (b 2@ F 7 4 )V A) K UFavian coronavirus9203 (k') I @ F 7 A )L X 9203) D 2

DDOTA VAL S TRZI L EHEZ BN T [6]

O 7y )y aaFyAIVA (PDCoOV) (I TF 7 A )V Z HKUIS DEREY LV AD 1D [7]

HREEFHAL, HCOBEEZIT). 74 VAFEE
FTAEEMBOBEDST2IA VAL Ty — (5%
BR) v, ZEREEY AV AREIZR R B,
SARS-CoV2 i 7 v V7 v v v EMEEER?2
(Angiotensin-converting enzyme 2, ACE2) & \»9) 41
M E LTHAL [9], MHV OSERIED AN
BHHTED 15T A CEACAML TH A LML I
T\ 5 [10],COVID-19 @ 2 B 70 2 (Y fige B | L R 25 T,
FHARER T THAED L EMBICET 5,
COVID-19 @ EFERIT1%, T ELAT RS O =12 X
¥ —T7 o5 NOHEE, REICLLEBEOMIE
A~oB T (BiKEE), KOS T R oBEIC &
DRG0 A A SR DR T2 X 0 BRI 55 58 5E 2
# (Acute respiratory distress syndrome, ARDS) % 38
L, Bl2w7zb2sddHb [11], B MIZBWT
ACE2 IZ £ICTHALE, Bk, & K OV HE oo AR Gl 2
THRBELTBY, M, BRECTLIRHAL 2D [12],
MHV ORER R EHELE - FFiRB & R Th
%o, CEACAML IZM5%, M, <&, MBE, ok
MRMIE 2 E T BB L TV B A, FofofiEs: -
MR (B AL MEHNE, 13&AEOEIMER, A
TOLRBENAON D, ZHROFEHIEI T A IV A DK

YeDSMIL Y B L THEL 5T ThBHH, SARS-CoV-2
& MHV 2B LTI EAL & 225K 0 FE BLER A7 [
TO LR 1L ONEIEA ST, ZHEBDII S IHE
WA ZRET AHRTIELETHEH) LEZ LN,
% B, MHV & RZEETH 5 CEACAML DI EAE
RO WTIZEEMZ HAFEOBHAFELRIN TV S
DT, BRD B D HIFTRIET G772 & 72w [13],

a0 F ANV ADERRIITES 57 A4 )V AfEE
24D OENTH 5D, RN L EEBEE IOy
ANVADLRETH D, 2F ), BEMIEATY L
A ) KNERBERIC ANV AT ) A EREE, &AW
FNENENYTS 2y 7 RNADPEE S, Fh
SRR SN, NEEDS TV IERICE D NN
(ER-Golgi Intermediate Compartment: ERGIC) T&A
L, VANVART ) L&D IAALT, T4 NVAKAD
B ENL EEZLNTWD, ST %S
B [14],

3. JAFHD MHV %L

DHAENZ BT, COVID-19 1F [JEGHAE D F B K
O BRYSED BZ T DRI % 8] (RGE
#) Otk (2022 4E2 A) 12X D) 2 FAHY & i)
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IFHNTWiz28, 20234E5 H 8 HA 5 5 FHEGHE
BHINTz, WHTIE, BHLEYMY A7 2EHLT
WIZARE o7, THEP ST A7 2 ERL
TWVWHEWADRKEEZ HEO D X )k o7z FDHE,
HIZ2 T COVID-19 &g« F 3L, A3 7a >
MOZEEMKEGS (1) A) % XBB.1.16 2 X D IEA
B RRBR R B RICL > T TEL LB SN AAER
7 ANV ZADHBHE X7 [15] DHBEIZB VT
i, AT EREL T s F oo F AL
AEPNEGFIZFICADL I IR L2 L,
SARS-CoV-2 137/ L OERLMIB Z 2582 ), Z
TUZE o TIANVAEIRBEDLLDT, T2 F 0%
Lo+ AV AEOREIIRETT AT REMELSH 1
COVID-19 i FBi R A D L S 13 EA % K GHE T
H5bo

ZNFE T, SARS-CoV-2 &£ MHV ® 2 DD au vy
A NVADEBIZOWTHRRTELD, 022507
ANVAFERICaaF YA VARRN—F aaF T ()L
AR L, TANVAGEEAZTH L7, HElE
B LIBT3 H84nEs ) kiffEshs, a0
T > T, FEEHEEHED MHV % V72 COVID-19
(B A &R S B BRER - BFZE & AN S KTE
ENFZTERHo7-DT [16], 2L MHV & Hw
72 COVID-19 B#IFZEAN 2 SN T W 5725 9 L%
L7ze 2OX) RS, au ML MHV
TED L) BN HRE ST b2, PubMed T
murine coronavirus mouse hepatitis] ##Z&E7 — K&

LT, MmN ZEERIZOWTHAL 72,
LI, FNSACOVID-19 ICEE L2 DTH A

PE) BT Ao HET 86 ADF LAY L7
(2023 45 8 HRHAE) . FROMFUL 2021 425 30 #Ht,
2022 4EAS 37 R, 2023 FES 19K TH B, B, 4
DORETTETIIBH S 7\ MHV B E G C b A4
BhHbrIEDPBRIHASHE R o220, SEY E
7 OB BEREICEZ TV E v,

3.1 EHINAETAIVIFRIZDONT

INFETITHROEZLR 5% O MHV 235 L
TANVARE LTHEEINRTWS, $9, £EHWXLT
b7y ANV ARIZOWTHANTAL E (2%
W), b L ENZ Y AV AT MHV-A59
R [17] T, @K of 23128725, KAV Ak
HEL LN IZHEBHITV L O2hd b, (1) LEirS
I fHbNTEEIYANABRTHY, EREIN-T—
ZH %\, (2) DBT I, 17CL-1 M7 & ksl
Judk T L CHIET %, (3) v AIEET AL, I
KW RF IR ETR I L, WEBETIVOME
BUCHHTE %, (4) 2R (ATCC) 25058
V—A (VR-764) L LCEMEINTBY, AFENL
BNESTH 5o

2HEHIZE o 72DD, MHV-3 %k [18] TH %,
MHV 1Zix [MHV] %A IZEFEFfF Wiz £V A

¥eA32H BHo MHV-1, MHV-2, MHV-3 T & 5,
MHV-3 IZF £ ZE Z §imEke LTHmoN T
WS, T O Levy 51E, MHV-3 ZiFlEO~ 27 07 7 —
VB X OMAE MR ARG U, R R
bL, MEmERRETEEERL, FAEE2FET L
EERFER L7 [19], COVID-19 T & MLk &EFH B A
FRELEBELTWE LT 2HENH Y [20], IMiE
BEAHE S B A H = XL 2 E5EH DD
PEREE Y,

3FBICEZ L HW LTV S HIZ, MHV-JHM
¥ [21] TH Do Ky A VAL ATCC 5 AT
RETH D (VR-765), FEH LI DT A VAL
9 i 2 B3 B TF3E 2 1T - T\ 7228 [22], #EH
DL ROFRIE IR IZIILALEBLT
Wk Tl b o IS sEE 0T T IVERIZEKRY £V
AAMER SN T &7 [23]. Bl BTz 0B
B EE SN L MEREAT RENLZbDOE LT
t D& EEMEREALAE (Multiple sclerosis, MS) 23415 11
T\b, MSIZFINCIZHINIET, FREOBREEY
KT 22 EOIERDS A S, TS 5 & RATREE
R RRRE E 2 EASEE Y, FERARL 25
oD ELS o) (HBRHES) $§562LbHb, MS
DIIEICHAGTLRT & LT, iz, HORE, K
e EHBEIFOENTWBED, FERIZRZHEH IR T
WV, BORTIRAEDENE L (FERITHA
D10 ), NREELOREE > Tw5b [24],
ZD &) AT SRR T & D HEZIZ MHV-JHM
WE W~y ZOBREREETIVHSIZE S N Tn»
LEEICGE>TWAHEEZ NS,

MHV-JHM ¥ % ~ 7 A IMICEETE 9 % & i hsE
U%, L2L, FEICAEBIEEMERSL BET
L7280, EBRETILVE L TERRHEOI50H DT
o7 Fleming 513 S % v X7 HRyE ) 70—+
WHIR 1.2.2 % FIV TS MHV-JHM Bk (2.2-v-1) %
BRL, vV AICHIEEM A E R 32 & B
EFES LT LIIRY L7 [23]0 [MHV] 287 %
727 4 VABROZBIRIE 3 D72 L qialk L7225,
MHV-JHM #RiE MHV-4 & Xidh b 2 &b H 5 [23],

T2 KX THE S MHV B%

YAV AR F SCH
MHV-A59 57
MHV-3 8
MHV-JHM 7
MHV-1 6
LAV 5
Z Dtk 3
& & 86

2021 4ELAR% 2023 4 8 AR F TIZEE SN2 MHV
I TCCM S e AV AR & RSO (R CRIR)
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MHV-1 BRI, 1] &) ETFBHTFsTnwb
EDDIRDL L ITHRY (19514F) I3
MHV T®» 5% [25]c BEHOEH WY £ VAT H 5 95,
KA NWVAMEFER L -mizeniz e £ iz
Polze RMEHFLERY AN AKERICHW-Z L
W7\, LA LEAE, MHV-1#kiZ COVID-19 DJRkE
EFMEEOY — Ve LTHWSR, F2IRLE
6 O T T RTCFOHBETHHIN TV S,
ZDFEEKT & 72 o 7R A De Albuguerque 5@ [ A/)
< A D MHV-1 BREGe i SARS DIFREE TV & LT
EHTHB] LOmLTHAH [26]0 %< D MHV
DHALEIRZE ZFHAET L DR L, MHV-1 #R TR
BRCTHEZEDLLEENE, Thbb, AT A
MHV-1 Bk & iR Bt 8 % &, SARS OfifZs 124
PL7H8 (v27u077—VRE, BEME, v7y
VIR A ST EITERESEMN ) 2R L, MCP-1, 1
Y —7xzu -y, INFaZzEDH A M A UL
AL, $RTOBYWAIEE L [26]c 2T FHICHE
WL, A< A2 SARS-CoV-2 & S L 72~
A DE G OFHMEMENREICE T 5 [27]
R MHV-1 388 AN < 7 A % W 7228 8 = T D ik
BEEME LG [28] DRI NTwAE,
%B, N IR N R B BE T s AR
(VEGFR-1, VEGFR-2 % OF VEGFR-3), I/ H 3k
WA 254 (PDGFR- a X U PDGFR- §), N
ISR TZB5 K (e-Kit) 0 YL ERET 2
PUEMELG R TH 5 [29] RBWE TNV ORI,
7 AV AFEIZ R B AT COVID-19 DIFEEE < 7 A |C
BWTELCHEBLTWAZ L, SARS-CoV-2 &l
TEE TV E R ), BSL2 THEENHEER S &4
ENRBETFHENTWS [30]e LA L, B¥E H 7z
Pe ' 72 B\ TIE SARS-CoV-2 & MHV D&\ |2
M2 T, TNENDEETHLL PRI RAED
MHEMEHOBEWDOHEESNLDT, HEIZOWVWTIE
HEICFEMT 2 LERH S ). BB, KA VA%
b ATCC 225 AFTHETH S (VR-261),

Pk, Hweshzw A VAENS &R A TE
72, B OHIIE MHY BFge I C R & o e
bWVWBEEAH) FDO LI BHFITIE, Leibowitz 5 A5
FLAZMHVICETAER 7O a— VENERID
b Lz [31]

3.2 MESFIZOWT

e e LT, (1) Wi - wWHEssERE (V1
WAL ZADRR, HH0ERELRED
HEARBOSMZET 2098, (2) 4T 74 VAE (A4
WABIZTRIANAY V87 BOMERIZET 50
32), (3) A NWARFEALE:, (4) 74 VAR, (5)
FEERE A, (6) VAN AED 6 DEEEL
86 AN LA WIFE7E Z &1l L CTA (K3,

—FFL Do - DITRE - WEEAERT T, 2o
FHGITIOMTH o7 BIVLFELLATARL L,

JUFHEV) RN ZFHTH L 000, YT AD
MHV &2 & COVID-19 & DAHEME: % & ik L CTHiZE %
B L TWAIIEN 22 &R ) v, TR
4D SHW$ % & SARS-CoV-2 & fl\7-Hff3e72 &
ML TLE) L) M BERINTV D, HH
12, ¥ 2O MHV 31 COVID-19 DIREEE T
VEEFEVEEWLDL Lk, — 5T, SHloan
FHED X R IERFEREIZ B VT, COVID-19 |2 B
HOFE MHV e 5Bl R ffas a5 2 & 2
PHHET S EEFNT LOERW LIS TIE RV
LbEZ D,

AR - RES AT O T, RIS ER SN
TWRBREETIVE LT MHY ER2EL T
WDELD 105k E S\, TFRE/GEBL LTS
Fgehi 2 id o720 ZoME LT, SEFICEHTS
XN EHMBHY, INOLDOWLTIEMHV IZEL S
NEFZRERTIERL, REXLOBROZOD
V= WE L THERSNZDDOTH S,

WIS, BT AINVAENIE, 2F ) MHV O U A
WABIZFRTANVAY 37 BOVMERIZE$ 5 HF
Fb 18 L h otz BROZ LS, ZOW%R
FEPIZ B VT D SARS-CoV-2 ~NDHMFiAER ik &
NTEY, BEFFENIZB VT SARS-CoV-2 & Lk
ENTWLEELH D [32-35], B2 1L, Pan 5 i
SARS-CoV-2 & MHV-AB59 FRIZB W T 7 A1 v A JEfk ik
5237 (nsp)14 4 L7277 A WVARNADGE F v v
TONT AF AL N BIA V& —7 20 VAR
B ANAEBEE <Y ZIBIT A HEEEOEEIC
HFHEHLTWBEI %2R, N7- A F VALEEEZ D HEA
R FURBOEM Y =y Mk AWREN:E
R L 72 [35],

7 AN ADAFEALER RIS 25mLd £ <
BRINTVD (BEF2#). TNHOWEDITE
A ETIE, SARS-CoV-2 DXE: £ VA & LT MHV
PR EN TS, Bk L7z X 9 12 SARS-CoV-2 1%
BSL3 D EERZE T ) b iyl 59, BSL2 T
FEERBEZ MHV IZEBRSIT VR 30 & v ) Fll F28

£ 3 K LOW5E %

WhoE 555 A SCE
JRRE - TRESSLERR T 39
G A VA 18
AV A DAIEALE 13
Y A4V A ORI

FEREI 4
P AV A

& & 86

2021 fEDIRE 2023 4F 8 H K F TIZHE S N7z MHV B
HERSLOWRGE 58 L s (RXER)
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Hbo TDIEH, EYHOEMAFIZH SARS-CoV-2
PP SN L2 EZFHLT, a0 FWTIETARD
®D SARS-CoV-2 %l L, TO#iE ST H O
COVID-19 OFATIRIL & HEW T 5 3 A b FEh S T
W3 [36], MR ERBILT Z72DI1Z, MHV A
SARS-CoV-2 DR A VA& LTHHEN, FHE
b—# 1 L7 [37,38]

EEREN I SN A B o 7o,
We=%1) 7oL hEYWEL L TCRLNU-
Foxnl™* < 2 % AW FIH 3 2058 [39], TEROE
% B 38 O MHV R o AR FH oA E % (Basic
reproduction number, Ro) (2B 9 253C [40], BL DY
B oORDLYICT—TVRICANTZT 4 VY — =
N—=%H 7k LTPCRE GFRMAEWIZL - T
X RT-PCR %) THETL I EIZEY, BEHYEW
EHCIMEDRE L FFEO/REH/ALZ LN TE
BHETHEHI[41), ) TIVE A AR 2 ¥ —
R A5 —PHIEICX S MHV OBBIZET 55
X [42] THB. 2 2B D MHV OERFA ERITE
HODOMBETH Y, RFEFEEREWFWTREOFED
IO FENCEERIEL LT o T MdbDTH
%o MHV OARIEINIABOFRIE A W12 el L CIEH
WZHR <, FD T & PEBRBIW I TR S LB FHK
Lo Twiz, LAL, BN BETRLZOE
FBEOSDHRIVRANTHS ) o T FMICBVT, [
1THA % (Effective reproductive number, R) | & \»
IREERE A LI hoz05, EBREY MR
WBWTHMAEMOEIEN 2 BETFHiT 5 2 & i
BEZEER D,

AV AEIZpEI N 2m G#H) 121
COVID-19 DfEMiFE L L TAAIVE D o7 L AT Y
Pursuuxy, ARXVAZFUEICHT LI
g2 [43] RIEMT DT A IV AR R EWRE L7123
HEDH o7z [44],

4. SHD MHV R

2009 FEE MO T, #1100 ERIO A VT
WLy Ry FIv sy (Wbs [RA VR
PR OHERBEDIEGIEIZ L A KM TH > 720 D
ML RIS 572D DN L % 5 DIFEM YK
THY, MHV DIFFEIZBWT L ZOEBIZHS T
Hbo MEDERLMD KL T 5 SARS-CoV-2 T
HHD, BEETHHL b THEMGIENED L EREL
FAHAERITIA L, VWi SARS-CoV-2 i3 & b DJAE
HBOFEETANVAD LD o TV DESLDH, %
I UL, MHV OFFZEIZBWT S 20 FH LRI DR
MICRELOTIE e FHEINS,

MHV ZHFFEIC BT AR5 S % OB 6, 3
OF A NVZAOTa My AL TELTHWSENTE 7,
MHV-AS9 B DB TR L 72 L 9 12, EE 2R
T — 5 OFERE, MWENREAEAMEE T OIE, fEEE
ETNANDIEH, VYV —AAFORZ SR EDND,

LS MAVIZZ O+ A VAT A%, H 5
Wit aaF 7 4 )V ADREY £ VA L LTS
WL TWL ZEZA ), ELICEDH~H
TS &, FKATHET# (Porcine endemic diarrhea,
PED), = 7 b U 1z g M & & £ % (Infectious
bronchitis, IB), * Z{ngeIEE % (Feline infectious
peritonitis, FIP) 72 & ORZMEE > TWwWhHaoF
ANV RBIIEIXSL L, ENOHORBET A VAL L
TMHV 2SI ENAZ EH L E-BbILL,
HBETOEPRELTIANVAZFHT S Y14V
ANy 7 — [45] REBOHRBICTIANVZAZHNE
PR R A v AR [46] (&7 A )V A OIS W
FELLTENPATHL, NLWIZaaF 74 VA%
RS LY N=Z - VAT 14 v 7 AFRHRESIN
TWABD [47], oy A VALY LfifETH S L1
ST, WEOLZA auF oA JVAEM[H X v
FALRL, TANVANRZ F—E LTOFHEIZRE
Mz lBbhsd, —h, TBITLTVDEIALRZY A
WA ST b L ESAERETAVAL L TO
aaF A NVAOHRIZEB A, LA L,
TR CIIRR O RAANITE A L h o 2k %
LR ORI, EIR  RE T REGIDSHE SN TE
h [48), MEEEMEYAVAE L TOITF T A )L
ARG S oM R 2 ]EE L 72w,
FEERENFEBTIIE D) 7259 b 120 HEZEIX
MHV T E~ 7 A RFE OB L7259, 22D T,
Hemmila 51X MHY O &K% /v 777 b L7z~
T AERER L, MHV-ABQ #RIZIKG: L o7zl & %
WELTWD [49]. LA L, ZoOBZICBES 5 kiR
BRERRINTBLT, 20HBIOY T AR V—
Aty —|IBGFEEINY), RSN LizEn
HELH DT\ T LR ANGBIIHET L EEH
LTHERDY T ZADBEEAEEIC D BEN R Z
) THDHH, MHV P E V) HIASER TE UL
FESLWEEZ D, LIRS E MHV
DFEFGRTUIE BN L 72, HYeH i s A
BREOYTAZMEKLZTNE R W) AT %
AL, MHV I~ 7 ARFEOBLIIHMAICE
WCHNIRAZEEE R D) D259,

5. 2WZIZ

PubMed "C [murine coronavirus mouse hepatitis | %
T — P& L T2021 205 2023 48 AR E Tl
BRENZMER IOV THANTHAZ, FHEED
aJu OB Rz, MHV %W/ COVID-19 |2
BT L2 ENL L RSN EPHRETE L,
COVID-19 # DOBIFIZE  OWFRENFZ L b/
ZEMS L, ZHIRBROEEILD LNE V. b
Bh, NESEEB LS hvwaa e v i
WMARELBS72DTHENS, ZNIZHIBT HDIE
HWIZ ETE R, 7272, BEBEONYEPOARDL E
I HIEOWMIEZ I TIE2EF 62 nwE B,



EFEY = 2 — A

AT MHV BFZEICBE - 72 2 & Tid 2228, 100 4F56
EEDLLHEWITTYH, BT I0F, 20 E5812%7
DL LM BIEIC L TEDOD LI5S T

ELHRLWESLD 7,

LHOHYASHZDETH S,

5| Ak

1.

10.

AH . T ADT T AR T A VA K
JUNEERE Y MERE. 1999; 15: 3-9

IWHET. 7 AFRT A VA, EBRBY = 2
— A. 2011; 60: 17-19.

Current ICTV Taxonomy Release https://ictv.global/
taxonomy (£ 2023-11-27)

Olarte-Castillo XA, Dos Remédios JF, Heeger F,
Hofer H, Karl S, Greenwood AD, East ML. The vi-
rus-host interface: Molecular interactions of Alpha-
coronavirus-1 variants from wild and domestic hosts
with mammalian aminopeptidase N. Mol Ecol. 2021;
30: 2607-2625.

Hulswit RJG, Lang Y, Bakkers MJG, Li W, Li Z,
Schouten A, Ophorst B, van Kuppeveld FIM, Boons
GJ, Bosch BJ, Huizinga EG, de Groot RJ. Human
coronaviruses OC43 and HKUL1 bind to 9-O-acetyla-
ted sialic acids via a conserved receptor-binding site
in spike protein domain A. Proc Natl Acad Sci USA.
2019; 116: 2681-2690.

Domariska-Blicharz K, Mitek-Krupa J, Pikuta A.
Diversity of coronaviruses in wild representatives of
the Aves class in Poland. Viruses. 2021 13: 1497.
Liang QZ, Wang B, Ji CM, Hu F, Qin P, Feng Y,
Tang YD, Huang YW. Chicken or porcine amino-
peptidase N mediates cellular entry of pseudoviruses
carrying spike glycoprotein from the avian deltaco-
ronaviruses HKU11, HKU13, and HKU17. J Virol.
2023; 97: 0194722.

] 7R G E T e SR AR S A PR A
248 4 ] [ESLIEGEENTAT 2020

Hou YJ, Okuda K, Edwards CE, Martinez DR, Asa-
kura T, Dinnon KH 3rd, Kato T, Lee RE, Yount BL,
Mascenik TM, Chen G, Olivier KN, Ghio A, Tse LV,
Leist SR, Gralinski LE, Schéfer A, Dang H, Gilmore
R, Nakano S, Sun L, Fulcher ML, Livraghi-Butrico
A, Nicely NI, Cameron M, Cameron C, Kelvin DJ,
de Silva A, Margolis DM, Markmann A, Bartelt L,
Zumwalt R, Martinez FJ, Salvatore SP, Borczuk A,
Tata PR, Sontake V, Kimple A, Jaspers I, O'Neal
WK, Randell SH, Boucher RC, Baric RS. SARS-
CoV-2 reverse genetics reveals a variable infection
gradient in the respiratory tract. Cell. 2020; 182:
429-446.

Bridges JP, Vladar EK, Huang H, Mason RJ. Re-
spiratory epithelial cell response to SARS-CoV-2 in
COVID-19. Thorax. 2022; 77: 203-209.

2024

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

Vol. 73 No. 1

Williams RK, Jiang GS, Snyder SW, Frana MF, Hol-
mes KV. Purification of the 110-kilodalton glycopro-
tein receptor for mouse hepatitis virus (MHV)-A59
from mouse liver and identification of a nonfunctio-
nal, homologous protein in MHV-resistant SJL/J
mice. J Virol. 1990; 64: 3817-3823.

THE HUMAN PROTEIN ATLAS. https://www.pro-
teinatlas.org/ENSG00000130234-ACE2/tissue
(B8 2023-8-26)

HEOXIR v 7 AF£EY A VA (MHY) &
MHV Lt 7% —OMEMEM. 74V A, 2001,
51: 177-183.

Mg H1 auad AV AOEEE
2020; 70: 29-36.

Patel N, Trost JF, Guebre-Xabier M, Zhou H, Norton
J, Jiang D, Cai Z, Zhu M, Marchese AM, Greene
AM, Mallory RM, Kalkeri R, Dubovsky F, Smith G.
XBB.1.5 spike protein COVID-19 vaccine induces
broadly neutralizing and cellular immune responses
against EG.5.1 and emerging XBB variants. Sci Rep.
2023; 13: 19176.

Morikawa S, Watanabe S, Fujii H, Tanaka T, Arai
J, Kyuwa S. Plasma irradiation efficiently inacti-
vates the coronaviruses mouse hepatitis virus and
SARS-CoV-2. bioRxiv preprint doi: https://doi.
0rg/10.1101/2020.11.13.381319; posted November 13,
2020.

Manaker RA, Piczak CV, Miller AA, Stanton MF.
A hepatitis virus complicating studies with mouse
leukemia. J Natl Cancer Inst. 1961; 27: 29-51.

Dick GW, Niven JS, Gledhill AW. A virus related to
that causing hepatitis in mice (MHV). Br J Exp Pa-
thol. 1956; 37: 90-98.

Ning Q, Lakatoo S, Liu M, Yang W, Wang Z, Phil-
lips MJ, Levy GA. Induction of prothrombinase
fgl2 by the nucleocapsid protein of virulent mouse
hepatitis virus is dependent on host hepatic nuclear
factor-4 alpha. J Biol Chem. 2003; 278: 15541-15549.
SHEO, A Bk COVID-19 (2 31) % & fH
FUE L URAE. H AR AR ML REE. 2020; 31
600-603.

Cheever FS, Daniels JB, Pappenheimer AM, Bailey
OT. A murine virus (JHM) causing disseminated en-
cephalomyelitis with extensive destruction of mye-
lin. J Exp Med. 1949; 90: 181-210.

Kyuwa S, Shibata S, Tagawa Y, lwakura Y, Machii
K, Urano T. Acute hepatic failure in IFN-gamma-de-
ficient BALB/c mice after murine coronavirus in-
fection. Virus Res. 2002; 83: 169-177.

Fleming JO, Trousdale MD, Bradbury J, Stohlman
SA, Weiner LP. Experimental demyelination induced
by coronavirus JHM (MHV-4): molecular identi-

7 AINVA



24.

25.

26.

27.

28.

29.

30.

3L

32.

33.

34.

EFEY = 2 — A

fication of a viral determinant of paralytic disease.
Microb Pathog. 1987; 3: 9-20.
PR T, ZFMEREALAE. HNAES.
1555-1559.

Gledhill AW, Andrewes CH. A hepatitis virus of
mice. Br J Exp Pathol. 1951; 32: 559-568.

De Albuquerque N, Baig E, Ma X, Zhang J, He W,
Rowe A, Habal M, Liu M, Shalev |, Downey GP,
Gorczynski R, Butany J, Leibowitz J, Weiss SR, Mc-
Gilvray ID, Phillips MJ, Fish EN, Levy GA. Murine
hepatitis virus strain 1 produces a clinically relevant
model of severe acute respiratory syndrome in A/J
mice. J Virol. 2006; 80: 10382-10394.

Paidas MJ, Mohamed AB, Norenberg MD, Saad A,
Barry AF, Colon C, Kenyon NS, Jayakumar AR.
Multi-organ histopathological changes in a mouse
hepatitis virus model of COVID-19. Viruses. 2021;
13: 1703.

Luan Y, Yuan Q, Wang Q, Compton S, Wu D, Tang
W. Pazopanib is a potential treatment for corona-
virus-induced lung injuries. J Immunol. 2022; 209:
723-730.

7 bV X2 ME 200 mg.  https://www.info.pmda.
g0.jp/go/pack/4291028F1023_2_06/ (% R 2023-12-
11)

Caldera-Crespo LA, Paidas MJ, Roy S, Schulman
Cl, Kenyon NS, Daunert S, Jayakumar AR. Experi-
mental models of COVID-19. Front Cell Infect Mi-
crobiol. 2022; 11: 792584.

Leibowitz J, Kaufman G, Liu P. 2011. Coronaviru-
ses: propagation, quantification, storage, and con-
struction of recombinant mouse hepatitis virus. Curr
Protoc Microbiol 15E.1.1-15E.1.46.

Bohan D, Van Ert H, Ruggio N, Rogers KJ, Badred-
dine M, Aguilar Brisefio JA, Elliff JM, Rojas Chavez
RA, Gao B, Stokowy T, Christakou E, Kursula P,
Micklem D, Gausdal Gro, Haim H, Minna J, Lorens
JB, Maury W. Phosphatidylserine receptors enhan-
ce SARS-CoV-2 infection. PLoS Pathog. 2021; 17:
€1009743.

Echavarria-Consuegra L, Cook GM, Busnadiego I,
Lefévre C, Keep S, Brown K, Doyle N, Dowgier G,
Franaszek K, Moore NA, Siddell SG, Bickerton E,
Hale BG, Firth AE, Brierley I, Irigoyen N. Manipu-
lation of the unfolded protein response: A pharmaco-
logical strategy against coronavirus infection. PLoS
Pathog. 2021; 17: €1009644.

Grimes SL, Choi YJ, Banerjee A, Small G, Ander-
son-Daniels J, Gribble J, Pruijssers AJ, Agostini ML,
Abu-Shmais A, Lu X, Darst SA, Campbell E, Deni-
son MR. A mutation in the coronavirus nsp13-heli-
case impairs enzymatic activity and confers partial

2022; 111:

2024

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45,

Vol. 73 No. 1

remdesivir resistance. mBio. 2023; 14: e0106023.
Pan R, Kindler E, Cao L, Zhou Y, Zhang Z, Liu Q,
Ebert N, Zust R, Sun Y, Gorbalenya AE, Perlman S,
Thiel V, Chen Y, Guo D. N7-Methylation of the co-
ronavirus RNA cap is required for maximal virulen-
ce by preventing innate immune recognition. mBio.
2022; 13: e03662-21.

Bl aa Y AV ABPERF K TR — XA
g v A PIBKF https://icorona.go.jp/surveillance/
(Z:H4 2023-8-26)

Canh VD, Torii S, Yasui M, Kyuwa S, Katayama H.
Capsid integrity RT-gPCR for the selective detection
of intact SARS-CoV-2 in wastewater. Sci Total Envi-
ron. 2021; 791: 148342.

Torii S, Oishi W, Zhu Y, Thakali O, Malla B, Yu
Z, Zhao B, Arakawa C, Kitajima M, Hata A, Ihara
M, Kyuwa S, Sano D, Haramoto E, Katayama H.
Comparison of five polyethylene glycol precipitation
procedures for the RT-gPCR based recovery of mu-
rine hepatitis virus, bacteriophage phi6, and pepper
mild mottle virus as a surrogate for SARS-CoV-2
from wastewater. Sci Total Environ. 2022; 807(Pt 2):
150722.

Clark SE, Davis LA, Booth JL, Atkins HM, Whi-
tcomb TL. Antibody titers and seroconversion
kinetics of outbred Swiss and heterozygous nude
soiled-bedding sentinels for murine norovirus and
mouse hepatitis virus. J Am Assoc Lab Anim Sci.
2021; 60: 152-159.

Nakayama M, Kyuwa S. Basic reproduction numbers
of three strains of mouse hepatitis viruses in mice.
Microbiol Immunol. 2022; 66: 166-172.

O’Connell KA, Tigyi GJ, Livingston RS, Johnson
DL, Hamilton DJ. Evaluation of in-cage filter paper
as a replacement for sentinel mice in the detection of
murine pathogens. J Am Assoc Lab Anim Sci. 2021,
60: 160-167.

Wang X, Sui X, Ma'Y, Li M, Zhang X, Fei D, Ma M.
Real-time reverse transcription recombinase poly-
merase amplification for rapid detection of murine
hepatitis virus. Front Microbiol. 2022; 13: 1067694.
Tan YL, Tan KSW, Chu JJH, Chow VT. Combi-
nation treatment with remdesivir and ivermectin
exerts highly synergistic and potent antiviral activity
against murine coronavirus infection. Front Cell In-
fect Microbiol. 2021. 11:700502.

Tu EC, Hsu WL, Tzen JTC. Strictinin, a major in-
gredient in Yunnan Kucha tea possessing inhibitory
activity on the infection of mouse hepatitis virus to
mouse L cells. Molecules. 2023; 28: 1080.

Ghosh S, Brown AM, Jenkins C, Campbell K. Viral
vector systems for gene therapy: a comprehensive li-



46.

47.

EFEY = 2 — A

terature review of progress and biosafety challenges.
Appl Biosaf. 2020; 25: 7-18.

DePeaux K, Delgoffe GM. Integrating innate and
adaptive immunity in oncolytic virus therapy. Trends
Cancer. 2023. S2405-8033(23)00196-6. (in press)
Xie X, Lokugamage KG, Zhang X, Vu MN, Murua-
to AE, Menachery VD, Shi PY. Engineering SARS-
CoV-2 using a reverse genetic system. Nat Protoc.
2021; 16: 1761-1784.

2024

48.

49,

Vol. 73 No. 1

Bounassar-Filho JP, Boeckler-Troncoso L, Caji-
gas-Gonzalez J, Zavala-Cerna MG. SARS-CoV-2 as
an oncolytic virus following reactivation of the immu-
ne system: a review. Int J Mol Sci. 2023; 24: 2326.
Hemmila E, Turbide C, Olson M, Jothy S, Holmes
KV, Beauchemin N. Ceacamla-/- mice are comple-
tely resistant to infection by murine coronavirus
mouse hepatitis virus A59. J Virol. 2004; 78: 10156—
10165.



FEEREIY = 2 — A 2024 Vol.73 No. 1

WIS BB SRERS
JALAS MR R R &

2023 FEFEEDOMERFSIRGA AL, 11 H 17 H (&MEH) 12, FEFEIZF] & v IR LR - RN
v & — (LiSE) IZCTHHhE Web DA 7Y v FTHME Lo RIEEDOT—<I [30 T3 v 7 BEA
Dz, EFEWOMDY ORGE] LE L, HEAORIGENIEE ) — N304 K2 BB E L, ERE)
MR EDOMbY FEEZ, S IRKIEREL,

SIMEREE, EEREFELL, YHSMEzE0 T4 (664, 77 79%) C ERK
MRHBR2HELHDOTTMETHE, REGBERETHIENTE,

MEREBERREO My TNy ¥ =& LT [EEBROBEEEAG OHE] LELZHHEENS
OB EfA-7 (BE 1),

FERIEEE L, ENEGHEM T ORSNFREAE T BREL, [LX)EWwCOVID-19 7 7 F » HED
B2 ] EHELT, SARS-CoV-2 It ARNA T 7 F >, DNATZF o, MMz Ny 58— 0 F vl
DIIFET)T A=, TIFrOEME, REMEOWREIZHFSG LTS ACE2 F 7 Y ATV 2=y
IRYANZIAFI, T by M EOBYE TN E AV REFERICE T 5 BEEE THC 72 (5H2),

e < FESRAECIE, FRERMNE 4 ADBEEBE L, WHERRY:  OHE kAL, [RREET
WERGTZT 7 F AR EEL, b bASSEE S NREAA E N EFEBROERERT I L%
WL+ 2 EEHET IV E V7 ABSL3 O FEBRE AR 2 ) HATE 72 (FHE3),




FEEREIY = 2 — A 2024 Vol.73 No. 1

N NEERB Y rh SRR BN FARAE I, [IRGHENT IR\ A H 2/ N SEBREN ) O B 5 & it
#1 SHEL T, AMED - SCARDAIZL B [T 27 F VBEDZOOWE v 7 L USRI DT
BFEE | OfifrE, FR= MEBE L TOFEEIZOWTITHATEV: (5HE4),

BALERIZEAT N A 4 ) Y — ARRgE X v & —  NEEMREAIIE, [BRGHEMRICE T 5 T — T U
DAY = FOEBRBME L TORE®ICOWT] EBEL T, SARS-CoV-2 DIEFETFT NV E LTERH SN
T2NA R Y — OFEBRE YR & IR VERR, RICINEN T AR I-GONAD 12 & % i fn T
INDAY — ORFIEIRD BRE & THW 2 (FHES5),

N —RASH MAFIESOEAIE, [RGB EER O SEO B & AR L E LT, P3 %
Qe tisx O &, Mightiax & A L 72 &R E EBRo B3 24 2 TH 72 (BHE6).

WFEEATIE, REEDIMAOHFS E 4% [GEMPHARMATECH CO. LTD., T-H#EkA S, 7—
7o) V= ARG, TAN—T A VAT 4 Fa— MERASH] A, 7= - ) v —A%RK
ok NERREE, 7A=Y AT 4 72— MRASH ATIMELCRR LD 5 MO EFER N Z THN
725

MRS HBOBERREII BV TIL, 4§71 N A AEREYWEERAERESEOERBMSLEL Y,
202445 H 29 H (k) ~31H (&) O3HM, [ARZHot] & [O0—LT 7% —5i#] THMES
NDEREOE IR ER D 2N TER (BET),

10



FEEREIY = 2 — A 2024 Vol.73 No. 1

MRE - fEakfEY)

N
BREEBRFERHZMEHEL > 2 - EaREEYEREI= v b
SMERE - MM RHEESFT (BMEEREER) OB
W LA
J

B =

Al B ERFEmE AR v ¥ — Ay
g ERL= Y NEWER - NEITFRIEAES
M (LT, BIERZR) 122WT, AT 5. B
EERIEHITEFT, RERAD LT EF v V%R
ICEREINTWS (BELD), Ui, EEVEOR
JE MR ) B O D 2B E O VB ERE
1197200k E LT, BHAIS044 HIC&ETIZ4%F
Ho KRB £ L TR S, Dk, F
1443 H31H £ T, EFHATEOLFF M &
L CHERBREOWT - HEICKE CHEBL TE 7,
PR 14EARLH LY, FEREREA MR GRS
Wigtt > & — EEREWIIF 55, FRITE4F 1HIC
T0 T4 T ATy AR v v — B R
W%, “FH 24 4F-4 H I\ BB FHEM gL v 5 —
BYY EBRAG R, PR 29 4 4 H ISR O KR AR 1k
W SRR I 72 X 5E & v & — B SEBRHGR & 2L
BRL, SHI44FE4 B3R IR B RS im Bl 2T 7edE A
sy —AGREEMERLI =y P EAHRPEES
Nizo o, AmPFEWERL= v ML, BIZEHE
PRI FesciR L v & — B FERRGE EEH I =7 %
Yy —w A LRSS, BWEE - NEIIFsE
HeEAEER M & KBV FEIEEIR M D2 > TRERL ST
Wi, B, KEWITZEEHEETFNIIERMTH D
By EBHERL IS B 2 MBEE &R, Hl S RE
DEIRFEH IRAFE T 2 BWEH - NEIZEIE
HEFM AT T b,

Bhi EBR A% 1% 5 FEHE CHER 4,200 F 5 A — MV &
HL, SPFE, NI v AT ==y 78, —EEw
LEOFBEZEOM, ZBICUEREE, 2RI KB
HOFMEAE IR & XME (I 7)), LIFICITERE,
BREE, MEE, RFELHA TV 5, Lliskid
SRELEHE (YA, Ty M NLRAY— ELEY
N, N, v—Ftvy b, T, 20) 2EEF, EBT
LI ENURRTH LD, HEREICHAL TE, R
ETHLIWNEFHIFRZ R LE L TEETHOTO

11

—HIBERTR Y AT A2 RAL, fEENOR
RB L ORI - AP RIS S 78R,
ABFBENREIREALELZ, 2O AT LA
IANVF—IZHERT L2200, EEOZHHET
DL M EN, BH & 7 o 7R EN D B o

BUFE, HRRICIIEEHE 14, HiTE 2%, B
WER OS=1N) 1%, FHEMEBLZORY v TH
TEEL TV, HMkE S X Ok E I Zh 2
Wit ay 54), wREMEs a2 (1
&), iEtr v ay B%) O3V PNTERY
fToTHY, EPEFEBEL) 7B IUSPFNY Tid/h
Bt s v a Y OBMEBIFH L T 5b, $72, FA
BIIEBEHWHMNE 1B L 02RO EREH LT
LT NG, BEEHELEOAL LT, EBRENOH
M E R LD — C ARG DT o T b, 72
B, BIHBIREMTH L L0 0, Hikaeko®
HOEE R HEOII), AEDY RS S
DEBLH-TWE, AF v 71RIEEAEDAN20
FELDEYERTEBE SN TBY, RBEE CEED
B HAEN) THD, —HTrEREILLEATY
b OB R DR U722 E )25, witidskA
#LTCOIBEESN D H A7, Lhakd KEFIE

EE1

iz DML (BE D))



FEEREIY = 2 — A 2024 Vol.73 No. 1

LTWh, 2%ITVuHhlc - MBSO E VA%
B, HEL T DS RBROBETH DL EE2T
W5,

DR
TAxOiEROFLE LT, WREIWOMTE, EEik
EWNFTEEL T DE I ENFEITEN 5, FIZT 7 I3
B C36ILEE T2 2 EATRETH D, L V0HRICIE
0FEFIZD 7 ¥ EREE, RIS N TWE, 7
YRGS S WER & LT, BIEERIETEK
PIEFIEA LI TH Y, EEHT I DPEDICA
FTEB2FTRL, BANIINPOY T 7 VHIZERT B
HHZENS, EBHI=TIDOATLWHETH S
ENEZOND, Tz, UMk TIEE ) S BALIIZE
2.0 AL SRR B O RF g 2 & THHERIC 7 4 28
Awoh Tz ehs, REWONY Y 27
WAZERFE: D WERENLS W L ERD—D &
EZONDLAMIZDY N (wH ) v —Fty M
O NVER 7Y FOHEE, ERELEML TV 5,
INOHREMHAOFME (FH2) bFTEL TV,
FHFMZEIZ2 T — T VOFMANERESN, b
ICH b THEEEGRELRA X, 7 a v (K5I8
HEAE I N TV D, XMEIZIZBHEBEIEMEN
TBY, WA T—TNREAL =RV a ik
FEIZBIE L7z, WiZed FERRE 2 MRG0 > T b,
SHGEIHICIEXBCTOEASNL Z s,
TR M 2 L2 B L 7T gE~ ot e b AT fEIC 22 B &
EZTWD RELDS, SRFEICIEIMRITERE S
NTWhns, REILRERE EIEN YR b & B3
5 LT, BN, MEERBICHE T 25RO xS b W EE
ELTWwAE, T, Z0L) = FEHDOAL LT

R R S TR L W 72— 2047 - T
WLDOT, HLEDHTHERLRLTVEREDE-
TWbo B, BiGEEFNOFTHRHT L &
WHETH %o HREMY 2 HTHFSE L 720, FEER
FrdiE 7z EW o TW B AR, 2&JE R LT
Wiz7Z & 7oy,

XU A, Ty NMEO/NEIMIIMOL DR & [H
FRIC—BM B E L WBEBENFETLOHLTH S
25, SPF/N1) 7, BSL3XIBDEKGFERT ) T H L,
TEVEBRTHOERE S EML TV b, WEREICIE
KT — T NVIREERPRE SN, B HEHOL ~
N URERA AT 7R (IVIS) bEfis T
Who F 7z, NEIWICE L CIRERTEY - ¥ A0
FELTBY, FHEEEOLL S PRI, v 70
AP0y a YHFICLDHEETURESY Y AMELESE
DOHEFATHEY —EALERL T b, wWIhdHH
TEH D0, MELBEHIIXEL D LEZT
W5,

B EBREROEESIELIE
SHBED S A AERE )T T Y ik O EmHeE
PATONT=DT, ZOBWMBEIZOWTH L7z,

(G {Ean==tT))

BB @D, LRk X MEAI50 4 IC Rk S 7z 28,
B LR, Z2itg o NB0odMBEd%E & v o 7o/ VB
DI RGBT LN 2 L iZH B 0D, 225
7 N RAEHEKEA, NEEOHIE, QUBEEBIN
TWhhole 2070, BEPEEERT) 7R SPF/N
) 7 OMEFERREE R IR E > T2 T <,
EEBE DS OELFRNLBIKRE 2 S 0K L

BE2 o) WREWHTE : 7— 7V h26%E, R AEORMOEMIN TS
£) XME(I7E) 1 CT7—on GBEHER), LY MU EEIEHIN TV

12



FEEREIY = 2 — A 2024 Vol.73 No. 1

Vo ZAREEPHEICRDOD N Tz, ik A D
JEET) TIEH D BEo TV WV OIZKHAA 5 KA
KRR EFLTLDHYSFEThHolze FNARI
LI, FIBERERPMEBZTIRIZNL ) R NI T VidE
Udrolzds, WikDAS v 7ZidVwoHgsli x5
WNT NG TRERIAZ RS, EREBYOMEE
HEHAIToT\Wice 2O L) BRI O T, 4124
FICKERBORINC L VB TLHEOTFREMHRL
SHIBEDERPL L MU TEIRHEINL Z &
Loz EHYERITH I2H72Y, EFLNDHIEG
RFEE O E oM, MRk OUEH & OSPFY
)7 BYPEERT) T ORFEL, QSR EHEAD
X (FEBREHOMEMS), @AAALACHEEE HIEL
TohEkEEM L L, SRR &) REfRE B L O
HEIEE DI b AR ERB L fIbAbEIR
HiZ1~ 2 EE bR, HerHOMMEZEL 2,
THabtd Tk, B - ROMESOREBHIZIL L
BHh, BRHLEREMBEORMEEGE, a2 bR
KEDONE 7 EH A HERR S L, BB OIS
ER S N7z T72, BHUETH o722 20, #TH
G EWITL T, HBEMFORELHFTEY O
iR OWHREIT o7 I EE vy V82
DEBOBEY THEPER SN BRI o722 b
HY, UWBHICERZEOMEKRE L TS
TWTUNT (FTUNTERERIZIED > 72w
E VIR IRGRESEY) LRIEERO I VAT A Y
b—=7 (RI) Wik (BgeisA) O PR SNz
728, HEK, ZERREE A SIS L2z RIS L
7= (BHE3),
IRFERE~DOFEERIIF L A 2207 THM L 720 FH %
i, FEEBRER ML HBEROWMIIEEMOEL

BEE3 kit s LZIHRINE

13

o, EINTVLEWEIREAY v 7% 50N

FERE & CEM L7, MERME WL ILATL R
B8 HLNEDNDH o270, ¥, EkE L O AR
BICEB L LRI TV (TTHMKEED
FIH L T NFzD7E05)

(E2a3:1))

KM 7 L oNT L IHRIMRE & L7z BRiad L7z
W, TULNTTREITA, Ty hEwvo /o s
ExIT\W, HRIGZRTIZT Y, ~—FtLvy FOFHE
1o HRIEHRTHO 7%, =—Fty FOFAF
BELORMELEH -7 00, HkBIROENg*
fToTWwiciz®, BRI CEMiTE 728, 7L
TTORIR, Ty bOFEEBEE»R ) KERIEET
otz BEIPLREIFKERDONIZ LD D,
= VZRHIAEIZ 28], RiFRA Y v T THEMLI. &
I, 7=V Iv vy —=RF— P I L =Tl
R B, AT ENTE R o720
HNT2Tr — DI T _TFRNIS TS L, KRR
KTHBLZTNI RS ol £72, EHO
r=R WS LDICEMEE L2, Ay
TRYTA, Ty M= TUANORIEIZIEEIZEE L
TV, 510, HHOERE MRS 5 2 & AW
BolZehn, BMRECTERL @EWEHREL L
TOFTIZHENSBETVE), FEliFATFRATS
b EGR ol D5, W%fwklﬁﬁﬁéh
Too N T LA T I R YAE DR AL
%n&#otoL#L,wEW%:&uyﬁ%%mﬁ
L7, RV TEEITFF R LAHAZHED,
BADBBNWZ ERHEREIND L, AY v TEETE
WL LEESTOREZ TV,

mn"m’wuw

"l'

EOMENHT () LMtk (h) 75 HEE



FEEREIY = 2 — A 2024 Vol.73 No. 1

BRI Y ) =2 REHFB L7209, #HE
WIS T & % o BT I % 6 212 A8 Bl 2230
FERE LI LET, ZiREIHLEEHIHTEL00
EEZEZ TN, W OREEBIIIEFR ICH L 2>

72o B2VHDPHCEE (7T~9R) I3%EIL, vl
D BA (12H~20) IZBEICHELTBL T

T, IZIT—EBDEREZE ST NDLDED, ¥ - &L
WL, BMEE,V (Bv) AXFEET LT
X, BEE - WCHRELBEREOREYET L 2T
X, AEENORELZ —EIIROZENTE b o
720 Z072, MEICR DL EAY v TIERATHT
FHEAEEZERAL, SEEOUYEZ ZHER{T> T
WD ETHHRIRIESTWS, £72, LT
IHRItERE & & ICHER ~EFILIEFITREI G 2 5
720, BEORDHE T FEEMIREL, LEED
TA5ZENLNEHRETREL CREEMA L
725

F72, BamiEPEBWoREEMEL 21T 72
FC7% L, BEBERIERANR S 806 b 1T - 720 FFIcTus
B~ T~ A LT, X TORKETH
W) —= 0 TR E T A TECH72Z Enb,
7)== 7R MEIAT ) XL, HAER o &R
TxRBBL: (ERECAEKTI) -0 7T 5 &
D BREE) EHIWTL72720) . FOMciE, OB
RE L TW7tE8R, Wi CRYICALE L S 0D
WY, WEERERL, ANEZYAICE L TIdBE
BxITH, OBRIVLELME ML HERRL, B
ERRT IS RE & 58 T &4 5 7 IR VT 7o kA &k
OHTWVo 7z,
THEFRTI, WBETHEI RSN H Dk L
THAMICIAIREOHE TH b EbEVEE I
2o b EbE T, THEABRICHO L o/

I
'l

YW OREEANDORIERH 72 1A T A 1B L
TS ORI T b, 72, EBRICHY %
WEL AL, THOMBIRN LK KT E O%E
BECOWTHERRZ T o720 S0 THEZDE, 20O
W BT O FEM 2 FERE R XTI & A
BRI ICEEREFETH o2 EHELHORKL
TWwWho

(e T=&T#]

AMBELHICSIELREIKT L, 2HIZH LViE
mERE, R L7, IR OBEERIIRE L C
W BB OE B, EBREELE T AT U Ttiak %
AL, 20, HENOER, REFE X0V V2
ZERL, BWOMA %R L7z, FREIZMGER
THLHRIFEHEIHZDOF F—HABTE~RA L
M, YT, Ty NI OEY), MEms ) —= >
TxRATH 720, —H, dBHRiEROEEL) 7TRHAE
FEDLNA XFEOFREWFATENRAL, B
W) —= v 7 (BGEEIEOEIRETT) 5% T35 £ T,
—RERYICINAE Lo, o ds, S MEEA L-FERMIET
RTCOBWEIZB W TILARDIREHIHER L 72b D &
), Rk & X, FIEBRE D UE S v,
BIRBOB - HIIBERPICAFEEZBEIT LTS L
HICE L SN (BE4),

L LA s, BIRFISEM 2B TENSEEL
72500, BEESEFIIHT LA, A5 v T
=A% L Cnieds, WBEHEZOBREDSAE L
TWBLZ WL E o7 BRIZHER 77 v @
HEAET, IR 7 7 v ORI Z 0SLE L OFMH
PHEREIB & 0 % STz HEEHOBEIZ LD, HER
77 Y DANRZ THRIEYOEEIZEES WL
FECTHMSFEI0HICEBS N, BE, REfEsr

BE4 ) WBko7yEERE H) ko~ —tty MEAHR

14



FERRBY = 2 — X

ToTWEEIAHT, REEEVPHRETEI TV RN
B, WMEEPHERENTHDLILEHLIENN TH
%o

Db, S THEOBEEIC S WTHA U728, SuisH
AL RELRFRD %L, MBCEw - b0EEE
AP 7208, WiEAZ Yy 7ORNZEBHDT
Hbo ZOWEMEN THH L2,

NILR & DE W
WBICERBEL S TR % ZHBAT 5. THF
Moy, EREWIEEKLE LTEARKEN
Hbo T DEIIHERTBIAFTIC 2o TWELETT
%, FOEKIINT L 5 BECEIRBTMNIZIZERR
PHELGEL, 72 SADHREIHBL TS, —
FHCRE O IIZAE D KK IEH RO AETHICEE S

BLIZLTwD, BErofk FICEY) $EES L2
DJRAVEHANKL 728, BEIBBHRD 2 HEEYE
TRIKDBL K ALND L)%k b, TORHIE, KT
AU o 72 HSHE % B o TV DRI
LI, BEEWLENICTIHMR S, 2L T, TDK
B &

R 2485 705 6 S HGRRIS & D7k 0 & T B

2024 \ol. 73 No. 1

13T, —FRELEEIFHERID AAOICH S
TANE—DENTH Do FEIKOEIIIZ R 5 L% n»
BCTIHBEOTWAVEL 2, HiikEo&iHIX
bHAARBWICORERAHER D, T2, E2h
LBRBALTL L2O0RHETH LA, BHERL W
HIZHEbST, HABFLY TIZHLEDIRHED S
ND LI Do B2V REIZDS, Mk O LRI HIK
PR T 27:0, KTIKEEVIRITIEED Redk
W (BHES), HIZHNTHRIKOEDS EVuinbi ko
XD, MBIEFLEEERALL 2o TRL
WwWeiEABoTnh,

®EIC

JEVR B RS B A R e~ & — ARl AE)
WEEL= v FEIER - EWIZEEELF I D
W, B E F ISR L7z, M CEThA D)
W WG H o7 B A, BIREICR DS
BHiuL, RIF—ELHEE TREEAT, LWEHRD
Mk e REL TV E 0 RBICID XD 2t
K[EGZTOIZRWIREOR S T ITEHT 5.

BE5 a) M5 ) ;AA IR A L 72 KK

b) KUK THENT=T 4 VT —

o) LBZMmV TV DT d) KBEIZHERE L 72 KLk

15



FEEREIY = 2 — A 2024 Vol.73 No. 1

HEF=BEY

TLEEREERICT S

(iU ®IC]

A7 =~ 7id, K - R - B
SLOWFERBE  & EBRBIY OB EH¥EG A
) HAWM OB 43 & LT 19744E (IBA1494E) 2H 1
HIZE® o 2 L C20244F (47F164F) IZAINZ. 50 FH4F %
MZEHIELTBYVET EROM =T LT
KDY FEERHRECE T LI, e
2, SNETTEELBY I L-BERLIILD, ¥
FLBERE T 2 O TIRE ZHIEO B & 3 L T
BHET.LHT, CoORE BN LCTEHEILE L
FIFET 20, RREIIBEELTT =T
TERBNANSETHIEEZHERIH VL HTE
W,

[7==WF5 7D ILb]

FAENC BT B FEERBYY A N B FEERI BT 5
EELGENE LT, [BHoEF#ERERICET 2
P ] (197348 (WHF1484F) EAEEE 10575) 12X o T
EEREN OBV LR RE) J A DED BN,
FTAYADOGLP Z BN L 72D E O GLP #
(19824F (HAFN574E) $E58 45 313 75) A S E L 72,
FOBM IR IR T A T4 Y EDOHIERED
fibi, T X > TERBIY ORI P FE#EEE)s
LR bbb, EBRT—5ORL LT
FBARE R EERIR B O BN LREE & v ) &R A
PEE, TNOAER OISR L ERILOFEICR > T
WHEWVSTHLHEETIEH D HA

B OAIFRE TH L ISR, oh
LOHEMERERRNDRBEZEAT, BWEH:
(CYFFISENY ) ORI % KU L oo
BB L BEE AR RS 5720101, “EREY O
FHEERIIHEMEITINE” LnHmniEati
&, ERDWRAZIEMAEBRTEE LT LEME
L L MRS T~V 7EBVELE L,

LIS oY RV — 71, T F—%
FLEEROFIEIC L 2 b 0T, EREWIENEOT

16

BASHET =~ vr 7 HEH
B —

OHCIEHEN: &R OB IS & o TEERBIY A
FONTWLIEARHALTEBY, IV b7 Ih—
1%, HEEROHAM ) %2 b > TRKRZ#E~NHEHT 5
RH~NOW|EEELTCEST, DY VR vv—2
X198 T W ) EBE T T T 4 v 7 T L Y
F—1 (YEEDOF 2T A0NET) TAELT L7,

FRNLMEE, F 2 F LRI T h o 1 EEREY
DFBEHES >, KEOBVWEMEM L L THE
BRIV EWD AIEEOEWEEE S 2T A VT,
ORI, UHAEERESOETTHL [ EHE

| |
®
WO LRI —TICE->TWwWBAOD

FERBYYEAGTE OF O TR L HEEE D& WA
Lo TEBRB I TONT LI LERILTVET,

Animal Care

50TH ANNIVERSARY

S50 FEREELd

fEkDOE T TOERTH LB & FilrE O F Tl
MLTFBLLAA—DT, ¥z ON— eI~
ADEZ LN TET, SHICIFS0FEFEZ Mz DD,
FarEeLEEZDTLZETERETFEI b LN
VEBRAAEHLDLTEY T3,



FEEREIY = 2 — A 2024 Vol.73 No. 1

ERICT B L) ¥R V- LTHIELHD
nTwnEd,

(7= o5 T7DEERE]

LI OHEFEFI-H LTI L) EHN
WL TBY Ed. B/ TR A2 W50E O FHk
D ERRRLWI7E % EBRBIWFAMHE & LTS LT
7o72 2 LT, B bIIEE - AGREORE S AN
DEFICEBT 2HE2Md e LURBLTHBY 75

ERPYMMEZRAER
ERAIZELZ > B EERBY O FFEH % 5 TN
TAUIATBE L 723885 & O, ERSLIFTERRS, Ko7,
Rzt (B, fadm RS ZrobBk L
DEBEETHNTB) 3. BEMLEEEE LT
L3, SEEBOEARZIEE (Rl - faK - RE
B - o — Ul - R - I - TR RRLE S &)
iz, #GE CRIHERR), MR, €24 Y IR
A, EBHI) BRI, %5, BHz L) & ZICE
DHRIGLTHBN 5. Z2ofll, THEIIGLT, Fh
B % Bl R AMBREGEN O R — R, FIHE

e (A, € oMFARueE 0J 4 ~OEEE
HEDOTREZEOMIGEHL 7

HilTEREEE - AMBNTEE

& IREFE IR OZTEREL RL Y, EF
HENOREGTRHEICRELECD D) T3, AF
B YO XD E o 2T — g TR A
WBEEWECEBZHEIRELRY, FIAITER
Wil % EB TP CIRRRIGE SN L 5 LB T
T BEIE, BESED O MO AMICERERT
LTV BED D) T3, € OHAITIREZEY
12 & 2B RENSHEY T, F 724, BEHF O
BEEET LN BIRESFE L ITERD, L0
FHERTAHEZRELTBY T3, HATHESE
TR AR, mHOLBH oM SR AT L4
HERET LI EI12E o TR HAMT N RS 5
EEBIT, MIRICIERESCHBEMEE 2528 T
TERRER I LEBEESRTE S, T2, EHE
HOPREHETHA720, JEZRDIREBEDOLTNREY
DL CHRETEDZMADPH Y T (I
9 BAEIL =),

P—IWTF DBEE
EmsavN‘ EESSE
52 0E=]

EpEaed
P=INTTP DBEIE
ERBER EHaMc
09 H# S TOK
EREE
am

£33 k-1

OB C EBRTDEN

17



FEEREIY = 2 — A 2024 Vol.73 No. 1

MHTIEAMAAFEEL LTCHEHLTBY F
To AMERDTWBIRBEBE L EFEZESI LT
LHEORIFLI—T 4 A== L THIFFHLT
BYITOT, BRKIZTHRW 2 IEEWT
o

[A#1]

LTI, EFICEREMEF T2 AMDITE A LD,
Y EHERT A BT, 2uc Ly, fEHK
FIZXVHBO—ANDE ) EBREHE & LT
HBEOBWELZEITL, SOICIEBERICHLT
HETA L CELEZTHT2HMELZETRL, B
BRICL)BVEBT - CAZRMT LI EHNTE
T3, FAEMESEENE L2AAUME S L
THEY, "BfiEEH & LTofihz BEFICIR
LB L2012, HAHEMEDIREELFICHER
EHNFEBEBR LGSO HAHEEZRBATEY 9,

COLHICEH O BERHRLHE TIX, fAzb
TEBRBIENE TH B L EERI, BEMREICTTS
[ —EAHEE | THLILLBREELTEDY,
BEKEDPKDO DL LD, BEROERRLBREIHE L7
BERPOHE LR - A0RMEEZ LT, RAbD
HETHL [ROEBHERICT A 2FEHTL &
FEBLTBY I3, AbIdHME & L THATH
OMEICEDLZ L3I WmoZ L, y— Y AHES
ELTOUPICBEHOBELSCEHEEL LN TE
LOMEFEICEZITHE L TwreiFud e sk
WEEZTWE T, @Oz HAM b BEREO
BN SN R TTNEER TR L EFH A 2D
OO LELRZ L, BERICTTAELETT,

BEME OIFEMER B OMEREE R &L SHT
W2 EE T,

MBI BRI T LIHMEZE) THZ DT —
EAEL LTOffieTh ), GwTE L0 EEFHE
AT 2] 8o bl e2eEZThET, L
TIC Lo EEREO—H LML T,

[ZiEis]

T, BB L TEE % REETE B 1K4H]
R D72OOENEELE RV, TOAICIE, HE
—ANOE DDLU THETE ARBELEMmL,
BIEEIIT 2EHME, ST 2EHEEED L
ZLETANTEENEEL T 5\,

[7 =< 7 OBk & tAEL]

T =V T OB E L ik, AR GERD),
JUNESERT, PWEHAREENOI A ZIHB O S &
L, T & SR oIk & L1k H
ELTHEDITFTWET,

AALTITFHER CEBEHMR - Bk - AFH),
W, RO LMD ZNENOEBHEIKE
DVTHNERD NFFHREGOEMLET> T
T, BHATLBEHREED Y AR OL [FHIEH
EVHEMTH Y, TIRE-EHN-EBHET- T+
0— &) ¥EBEZHENICBI 2 TXToRLE Y
VAN Y TTHIGT HESEDHELO [ FEHE MR
EVIBIIRDES, CORPHNIIBWTEE
REBOEFER L) AL Y OTFMICR ) F5,

HANTTA T4 T 28T 5 L5 L O HARY
ICREL TN T, COBBIIH L AHED L &I
MWOWS I HEBEHF LT A T4 77128 BIENWST
o B VEFEOMENDH Y T Lz, BFEATK
NTwE L7



FEEREIY = 2 — A 2024 Vol.73 No. 1

FIUIIMZ, FEMIENEEH, e, F5E
HOMMBH Y, TNENHIEBHEHBEOME
A= T 2M4HELE>TVET,

ZHEBRLREOFRETHL L, EHLTH "H
Y CHERT B MR L S OBRESEHEICR D
NETT, FOREDY 4 — 7 KA ¥ EREHID
A AN, BT B & AR O EE O
ECELLETHDLIHIEEH L CwE T, 2 LH
Wit OBAMEAS R, BVIZHERCIR 2 L F
LChEDIX, StE L T—EBL¥EErRItT 52
EDTE, BB O RDT ZORMERIETE S, £
DIERZ ZRBREENOEBE 2 K RKBRIZE] & BT
HIENTELEMBELTBY 7,

T =RV TR AL, B D VIEK LD
HESIEH > TH, HPNIIF TR TREREZ XL
SHLWELIDH ) T3, T OREL OIRPER B #
a2 TITEILCBY, HNOMERII 2=
r—varyEBBBEENLS ) ZTRVWIZT T A
%o TWET, BUE, FHBEHMMEZORTLFHAT

UOEHNEBETS

Fanzu raenrr

TER, EOMAMRHEF I T B THEICIIEETO

RIEHPRIG L E9 |

BREBIZBE L OBIIRIEBTIHED T E v,

%S 5L EO8EHL LAHHET > 5 DRBHT, b
B = — AR HEFTOWLETR & T L Tw»
AIERETTY,

o X9, B ABEMEZRLORT, BHS5D
ARG eI THEMATHL L2 HED—D
BT TEY, TN EEHEDEFTH L [RLE
BHEZBIZT 2] ZLIZEP o TWRDEDTY,

(38 71 OERBREMF SRS TEAS TORERESH]

VEOERSICYH S MER L 3. fFlclaid
RINLSOREEZMZ CTHIDORDY L) FTOT, &
RT—ALB0FE—OTHI D 2 nEEZTVET,
FEAE— i O & CHIA L CIFREA TH W /24404 ) O
Wy r =V DOFERT VN F v T AGEDEELTIH
BHLET, 2L S BRESYIIBE L OB 44t
DERT—AOBULHFEYVHERT v T A%
BEHLWZITIUEEWTT, £ TIE, BEOHK
EHFBORT Y vy OFEBRENT LZEIE, BR
BICBFENTT SV,

fAH B UM L B~ OFAom T, #
LCHERIIar—avilisy—¥Y¥a%
EMLOEEILTBY 5,



FEEREIY = 2 — A 2024 Vol.73 No. 1

2AEY
.
FE—FEDTEEXREFMEDHZ L
BIRERES AERBR WG 2 4
AR
J

ELoic (Brs5BEAN, ZULTEAN)

BB CAE TN, BIKFEICAZL, EIEEX
FAWREFEr LT L. SRS/ Tk, B
B RIGHT CEBRBIY & V72 70— N)u 215 (B
) R LIV EEZEZ L P GFEOHNEFNTA
F L7

TP E O FHM AL AT Y, #EiK100 2 — bV
FEoBERFET CEINEL T L sifEtodt
WG EEBZ IO TH 2R MILDH ), NFERE S
LERICES T TAYFED4FITLTHRKIL %
BolzO%ERBLTwET, TDEIDEILIE, B
- #hagil - L&A RILE KA & —FI1
FRATREE L TEY F Lz I TldR <, HAR
KOG % 75 5 PR DRI T W FE 3, HER
MPOHERE T, HEETERICHE> TWE L2,
KEGBEZES TIHRNOBEHREZE L 2075 (YK
BRL D2 Rl N THW WAL LEY),
HHSEEGZELATWE Lz, 20720, Kk
EZHzo T, RO B HRE D2 IS OKR
FIATE W EB s TnE Lz,

R TIIZRETICA D IEB 2 LA FE Lz K
WEIZAD X oPTIE, worsra—NLiafhdE%
LT, WNOFICHAERET 2R Z2 615
CERMELDS T, TOFIIRFAFEDORIZ,
MARDOEEOMIET, BHEIY AR T Ve
F Alexey Repik KICBFHIZHFZE S E T2/ &
W) ZETEILTE L7z, BKEFEL, HITOTFF
I TRANEGEZ Mo, HRE2 MBS 5 K
LTV LT A, BIUKRFEEEIE MR SR %
M F Lo 22T, ARS8y 7Ly FaE) T
KoL, FEOMNST—F—IZBG LR Ui
HOREIBAENTHE Lize 2T DRI
EW W E R ERISER LT EOERE DMK
W, BIRUKFICOWCBHEE2 AW L7, it
SE OB, ESICEBT 5 RS S Al
N TEDL L W) ETT F LTI Y L%

20

BN TELAL VT, k)R ANIIEZ2
DirEVHHITFL DY, FREOSEIZ ML T
MaEEOBDZHE, RMLINL0E45TH B
ML T 2Ok, BIRFEZEREGRFERHI A
L., BFEOFTIREE TS 5 Jet R R T2 T

1 FARIIA A & 52 B RT &R
N Y 275> TwE L

X2

FKREOBS (FHAERTRA)



FEEREIY = 2 — A 2024 Vol.73 No. 1

WEAY—FERFTWELZ TR T L. B
ERARF BRI 2 EOFETT S, HG DT
o TWAIIZEZAT & PO FIZFEER LV E V)
HWTHAWZELTEBY 3, B0 EBIRSEES
AR R, R TS v ¥ —TO%E
WNZIL, EBRBIM = 2 — A 20234E Vol. 72 No. 4444 -
v MEEI ORFIFZEICB VW TFEL SRS Tw
BEOTERWE 5 BnEd,

AFEERK (RBAEOHEW)

2016 4F 4 HICHESF REICAZ LT, 14EEERY,
AFROHT IO T 12 B 2003 TEBH ol
Fry oA HEFELE L BGDOANELRDED
5, BHICf A 22 2 E12Hk L2 S v, 7272 L HHIC
X, BEIME) O, S, HF TEOELEZFAW
HE3W] EFEoT, LA HNL BT OB R AL T
FEo TN EERWELET, 20, 1EMHE
BRHE XA RV E Lz, REBEORESCY
fufkE DSV, BELEMBETH S [ Al
WERR ] 12C, 20164E 10 A 21 HICHIf T8 (B
PO AR T2 80E) i ABB e, 1LA4HIC
F#E dEEE (BILER) o REAE»#ER%
SN ENREoPITTT,, MR TEY T EMIZE
BLTRVADIZ, FEEKICR LADRVEGICE,
VFORENEEZHFTE TV ho/z L) ICEZ
F9. 22T, b FOREEHEEYTAOPIEAT S
e EOBARE THBMOFEEIZE THEKEZFD
F L7z PTLEHICH ATV D 0N, FHLEOHE
KOHFT, [y =izt y =3z
ECREICIE Yy =B [ EBo L2zl ETY,
(Wi, BAREIED & BRURTEEICALE T 55K
MT, RFHCHLEBEMRFKTFF ¥ S ZADOHD

X3 b MUFLEE GR) ZEA LYY XA

21

HZHDET.) 2LT, (FLBhoTEATFDE
Y=k LTl TV BIEEGETT DY) P
BEERA v v — L3S, BIURF2EHIZ  MFut
ek (Gt fRE TR EOMREIE, A& Trans
Chromosomics fXRIUAI LK) OFEENRH Y F L7,
ZOB—ET, COREIIMHE), KFF v /3R
W7 2975072 Lz, %
D 1VER, FEB2FEEDOIIIFED > TBAEDOIFZEE I
AY, BEABEEEZEOD L TNY ¥ — Rk
BORBER ER T TV E T L,

FW4FE (EREBMEOESVY)

AR THIZEE ISR S L2 B I EBREN Y O R
HMRFOZOOT T AOHEBEERZ L, INUHWDT
DEBRE & DME AT L7z, Fox OWFFEE L, Bk
HCORELCHYERE - SRR~y AN T A
1& (mouse artificial chromosome : MAC) = fIfH L C,
b MU EETEREZEA L 72 IGHK-NAC % 58
L, WEMOPUAEET 2 L8 ~EAT 5
2T, e MKEZTFEEERO NI VA OE
TC) ¥ A (TC-mAb

> X 7 (Trans-chromosomic :

X4 e RIbERTF v 82

X5

hiEOER Ay —



FEEREIY = 2 — A 2024 Vol.73 No. 1

<~ A) OVEFLCHEI L E L7z [1]. 2 2 TR, 58
G b PUREE A B I A A (R AS A M AR -
HCT-116) 2 %ELC, I 0bE6N5KR) 7y o—
FNPUR R EHEBIZIDHTCE 2w b W If%ET —
TICH Y A, KD ADEEEE L TREENT
WLE/ 7u—F K (v X v~7) LAEH L
TC-mAb~ 7 AHRDKRY) 7 u—F viifkz, #HH5A
YA LA, B 7 a—FBUED T
DHEEIHIEERNE o W ERICR D F L7,
Wk v 7 bPE2FEATE Y, £/ 70— F Uik
DHEBES LEENTELAZEIZHD T L, Ly
L—#OFER,S, LY)RWE Z70—F Uitk %
MAaGbErz41) T a—F )Pk Q~38HED A
JTN) EV)LDERET LI LTSS R LR
PELNLEOTIE RV EEZ, 20204E1 H OF¥E
WFEREATREL T Lz 203 7 ABICKIYE
ST, FRElaaF YAV RISHT B H 2 T IVEUE
DBAZEIZ DT Science 3EIZIEH SN -3 0% R 7-HE
12X, BA0FE 2 MR ORI OWRISE D
TWABEIBRENLT, ETHEELT L 2],

ELaTHl - BERE (BhSEAN)

Eol DETIDEWE/ 7 0—F L% Rk
T5]EvoTh, ZORKISESEL) 95,
HERETRIAEEO—DTHE 77—V T 1 A
TUAEREBTLIECLE L 77—V T4
AT VAL, NITI)TIEETEIAVATH
BNTTVE Ty —VORMMIZ, MO5TF LHENE
HT&2IRRET, ALRDEED S 37 E (Bifk7e &)
77 —V% 37 H (g3p) & FHITIRIR &4 B il

THY, NAFNRy v 7 NS T THER
RGP ERBRT L7 7 —VOBRIHAHESNT
WET Bl DT 7=V TFA AT VLAFEDOEEDT:
Iz, BIRERE T2 S #ugo b
ETHERBET W2 EF Lz, AH 25 HEgeE
FIXUOPERMEEOZEE - 25 v 7O S ADIMR
PCHMRTLEEY, TREFRSTE5THHRERAY »
TOF AT TIE R L, ARERERED GO TR
IR STV TBY 34, TET B
HIZE), MAREOFMENELL I L 2m KL
ECHEBERMEEBRE 20 F L, BHAEE, BEEBKE
(B —Hd%) - BEURS: (B HREHE) - Wk
Bk (BER—BHIZ) O3IRET, 77—V F1 A
TU AL Eae MUREETY Y T, B B
RS § 5 MLk B0y 2 Bufh (AcemBody) % 1F 4
L, f&x ofEnte B3 2 kit R ER GO
FISSIZIANT CIfgE 2 o TB Y 9 [4],

EREMIICBh TR OWVWEZE
FWFENSESHET, RFEMEFROI-ODEE D
5, BHOFEBROIOIMERT 27200 HF BT,
LD EIZROET Lz, FDO—2IF, RFHMTIT
SR H L L) Z & T, HICHZEE L
TV AL S TIELBZNEOZIETLEIAD, b
72 LI, Ao, EJ1b 0274 ) O THRInY
BEVHLDOELYUDTEZLZoNFICRYFEFL
oo 72, TTIEBIELLAL)IE, BhBLUYY
ANLHfksEm A<y ADVERPHMEEE LT, B
R LOMERC Rk S A F I v 7 AR b E X
LEICRDF LI EOWIRET—~ &2 F

X6 b e e T
A ERE DKL

WILARREA D 5 R 2 HILE

B7 BWEKT RFMRSFE GERR © 3il) 205
RpEIEA L i, SRR



FEEREIY = 2 — A 2024 Vol.73 No. 1

TH, KOV L EBRREOWIET —~ Il b I L
BEZT, AEEMB LWL TET, b5,
BWERTATT /) — b TY, HOTHERT LT
FHEC D HE A FEA (B,

BhIL (BOERRICETT)
RYB/STALEVDLREES Lnha L ols
WIZEEN TS LR ET, SHA RO T
FEDOINE LT, MREEZHED TSR ATTHOE
FEIZHEWFLATLRD, FRFRoMETH
Lol KA - BEiOBITTELWIIREFRZ %S
TENTETWE T, EREIWICH b o TE72HE
LV FBEETTN, SHROEFZOREDIZOI
BLTOZORTHICHBLWEEZTBY 9,
WRBICBDF LD, 0L hEERSE W
ZEE LIRS - BHRAHRETZESOILHARZ
BELZLPCICHSMBREOBRICESHAL LT E
To T72, TOEIIREARRFEAMERNZE - XL
vy — BiREMESE PRBELEEIC TR
EPE ST TWAELIEIIRY) F L PREE
T ORI OHEWIE, BEEOFHN TR S

23

AFLAS2023 (202349 H 13 H~16 H) (2 HE L 725
DI BETT—HEE TV W ETL M)
DTCOEREY VRV A THLEEL TR HE
L BFEHTWAZ22E, F 312, “serendipity” £ 59
NEHENTL

SEXB

1. Satofuka H, Abe S, Moriwaki T, et al. Efficient hu-
man-like antibody repertoire and hybridoma
production in trans-chromosomic mice carrying me-
gabase-sized human immunoglobulin loci. Nat
Commun. 2022; 13(1): 1841.

2.  Hansen J, Baum A, Pascal KE, et al. Studies in huma-
nized mice and convalescent humans yield a SARS-
CoV-2 antibody cocktail. Science. 2020; 369(6506):
1010-1014.

3. Smith GP. Filamentous fusion phage: novel expres-
sion vectors that display cloned antigens on the virion
surface. Science. 1985; 228(4705): 1315-1317.

4. FHEMZ, HFHEZE, EE—JE, AccumBody®

2 YV a2 — M2 X B RIAHURR 5,
FE, 2023, 1013, 775, p.360-362

2
F XA,

et/ MN



FEEREIY = 2 — A 2024 Vol.73 No. 1

=BfEY

EREDFEIC L I EIRBE DM E

DA R NSEBRBY ) R bf5E T~ — by MRS

iELoic

FLHFE LT RABETEHL T4, EEEiy b
REFEFTT O~ — Tt v MEFAEYEFIELIHTIE L
TWwET, COFE, WHERKY: WA GRS
2y — OMAMEAED TR T, EEBY = 2 —
ADEKBEY) 2 HE LT TW 2 EIlR) L
Too MAARSEE L IX B T0 M ERRE Y ESTHDY AV F
L7zo BMARGAE L VERBEOBESTHM &4
LETFFEE T, I E L TR S THEWT
BUVET, Z0LI)RELWIEBONEE L O S
WL, FEDBD—o72 L BT 4, IS 2 B
BLTALRTEERT, IR VO v —F
Yy MIEIFESINLDS, RAFNZELTHA A
HTHEETVWET, MV RERARNZ VI A
EEAZOD, FIERICNES2EDT 212, o
B L b oRk x5 2 b il e vy, Zofd
HEHRELF L2 TBEIIENEFENTY,

FERAE — 1B ERFERSA

FADSE O TR R ICE R SNz DIE, KFEIFAED
KT U720 B, LB RFEYEEEROGEL Y
WIFEEICHTE LCH 0, REEWFIMRETTH,
7N OFEFZOWZET — VI A TWE L7z,
FROEHE IR PSS A T Lz ez =7 b
1) Leukemia inhibitory factor (LIF) ® 27 0—=> 7 |Z
BT S AL (1], YRR (ESHIAR) HsRERT
YWE=7 PUERICIH DM ENR T FE L, BEED
=7 M) ESHIfRIZF A T 123 B b 00, Agii
ANOGLIFR S S, BT UEBAEOMERICIZE -
TWERHATLZ, BOFEHAEOEIE, 7 ARER
MIERIGE TS ) ARE X B @ fEF L mEo s
L FLITORTVEREATL BAIZ=T MY ES
M AT AL L 7 WELH % MR 5 720,
=7 M) oAU O W TR E T
e 2 RO £ L7z BURIEWHIZE T — < T L7278, #&
ReBTORESHTELEL, HEHbdHYE L. 2D

24

FEARET

%, WSRO E 2 T LS BRoRIIEED
e, BBARBIRL F L7

LA L, BiSEI b EACIEdH ) THATL . Y
B, 7XUHITOY)—< gy 7 BORRKTH
DR AD A%, WEDB R HEPDLZETA
TL72. EHEBETHLLOOEERELTH) T W
MW EDNL L, BRI ORFERE T - 7280
g L WIRILT L7z 28l TG EI v R — &
mh, BEOMIBEICLHCEERIZOME SN
IR DD 5 WEEE A K AIZTR 2SS 1SR L 72
ZERESTLRZTVWET, KANIIRHEHBEOHRE %
LTHHWw, WiERT FNNA AR 50nE Lo A
KEWVHIZTEDLHY, BEITIFHEROEE TR L,
WERE LTt r 2y CwE Lz OTE %
ATHRNDET I 2SN L LA SIEIHIZEN L
ewnl En) BBHPENIETHE 5 L, TR
WOFEZERBEINL-OEZESTOELZTCVWE T, £
DR, FEESPED L) bgEx Lizvwoits &
A ENE L 20k, ZAGEVIZRK DV
LOD, MMIEF Y o R—¢thoTLEoMIEB
GEBCLELD ), TOBRIOTHLEVDOF ¥ v
TERERANRIZHZ 2056 (L wBwEEL %
D), MHENEZL LW, HEANELRD T LW
E LSt mEERSR T /O AT, BEROKWERD
RICEHTAHUIZEICEDLY F L2 IR TEX L% 5
SHELEL Z2WEEZZBNLH ) T LD K
FETUoL Y EFIELE Lzl wnd Bwvidilgz ¢
ATLZ DFDLELCEREL, Mol
T L7z, BEROB, HED LT Lm0rs [FHi
VORI L BoTw X ] EEbh, i
BANDBENDRREE T hho ol LIPS T
L7z ZNICO DL THELX L T a4t
BEHOEL2H D T A KE, BIEE), LT
HENE LTORBIIAIC, BEe2ETsHE
R L530E00 F L,



EEREI = 2 — A 2024

B ERFERHE

WS I LRREOBEMIIES TLE TS L)
IZEEbN, BT TOMEEITER,LE
Fx oA HY), ERXPOERDBIEBERFOMD
FyUNAOMBELFIRLE Lz, T72, #LE%
WAH7%6, ol RIRETHIEL 2w e Bn
YRR B R TR O IGTRD D 5 ERFEEHIER O
GENATIREFIZAD, WNREREDIRLEL I F
L7z HIESRAED S & Tk, BREET IV~ ZDOME
W BAT 247, BT TOVEIY O L BT IC oW
T SAFIEECHEEF L2 [2] L L, BiEZE
AR EAL TR (RDETT) (2R L, @2 %
BEECIE 2R F LA, Bk ¥ —
FT7VYIA b QRA) HIELZM o T, BoOEYZEL
THLS2IETEE L7,
HEFCOREMIZ, 72< SADKRFERAERPKBEE
HBARARI D42 EWEZ, TNPRELRHEEL R
DE L7 KEFELIZEIMANTHEL L THETT
DIFRETLED, FITELDALEREZTZ
IO E T, WIFEAT I e & W5 25T T
To BENZTHETHZIONL I L EHE22 17T
HoNDLDELH T BUNIHAZTINEA
BRiFEAEVWRWIIRE, IROBEMRIZZLEA
WET, FERRICE) LIoAA EEbRZ L,
ARBICEFRENRBEC L. B2 ONL T TN
HETIEIEWEW) T ERFERKRLT L.

ZFARBLHEOS ZH, WMERESXIISMLE
L726 2T, 5ORRERDIFARZY HPends
FEMEETIBEZICEINTE L, by ) EZ20H,
HHAEET VY7 ADIEHIZHRA TWE L7225, 9
FLOUPTFTELRAATHE L, R EORIL,
EMCEWEYM TRV EEELWEEZEZ TWE L,
FAGEE e REEDIEV T —FL Y PADE
WNAREEZEHL, aEyv—FLy FHETDH
R ALY F L2, HRERETIE, 7/ 4
L1232 ¥ —%%%! (Copy number variants, CNVs) %%
(RO TVET, 2D LI RPELEL N LOE
ETRELHRT 20, BETHREET) 201
7 ARER TR EEEETRERIT )
LIFHLWESNTWET, 22T, ESHIlRIZ X3
A7) == T ERL7-0b, ESHIBEHRED Ex
FUEMBBEREDP LT L WEZATTY, IE < —
Erv M MERBTIIESMMBBEEE X [
ERIZREZE SN T TR A [3], FAIXLIET, =
7~ ) ESHIE & o 7o BIETFREOWEICHED - T

25

Vol. 73 No. 1

BEE #HWfY M) —MZT
HODNAZEOLHAMELFHA LV —2X -7
by ot () EEEAR3IY a v b £, F#4E
R4 & 2 L 7o M g AG L, 1523, BRI
=

WF L7z, I Ey<Y—Fty NESHIIEAF X 5
EEEZEHTE RO ? OSEMIZESIZRE > 72 &
IBREFBICRY T L. 512, aEYY—FL Y
FTATH 2 LT, FEe NERESEMEE TIVEIY
OVERNE O LR LT REMELERCFE L aE Yy~ —
Ety PEOHEWRETE T2 TH50E
%ol TY BMEF LEANHLIET 7T LT
WEHATLZAS, BED ORI & PR AR
L7-Wa, Rdfe 2~ ReEIC X — v a2 %), & CTH
(&R F L7

B

WELD) TEKLZZICOEDL ST, fEAAREAIR
L5 TLEZEY, ROBWHERIZHNTLZEY,
SORDH N T, &S VLB FED
WEZDERKE L, FELIWMRL oL BnE 3
LKoTLZEY, BRErHWTLZE o2k 42 K
B L 2d ) T A L, BIEEPClE4
AREEDTIHED L ERA N7 ELTIE®EYY—F
Ly b OMEIREA R R L L) EEREOREA
LR TIRITC & 5 & 9 BB IRIEE: 22k 0T,
AR BT 24T o T E T, T2 T 2RI T
XD FIA, BN DT A RTSEE & R L



FEEREIY = 2 — A 2024 Vol.73 No. 1

S, fEAaRGEERSaE Y —FLy MEIZHA
— R 7RIS A H T,

&I

TR LD OBERDNREARZICEDL T TORK
BIZOWTEPETHEES F Lz, AIIHIRGEE %4
72U EH SR LIRS | L v HERH-
TWZRTL %L, BFEL-RTOIDH ) TXA &
LABEEDZ CRMIGEI~EKT2EBETD D 9,
L L, BERIZHS Lz LR L2 L v
IBWITECH D F Lz, —HIE, HOORLORE:
LhbHE®RSL L, Bk ESfTEHEREILTLE
WEL72A, ENTRIANE) FL{ThEnE%xH
BOGEFESTRBELE L. £72, HEIZHE2SD
WTL B0 EBVET, TTEIEFTORD 720

26

AR HICEBEICZ2ZENRIZERECET, L
B 3 iR AR IS B 72 L 3D TV B D T8
FBEoNb, BFOSFHICIEHEIZZ > THE T 3
HDTIELVWAREEVWE T, ZORENEOBRMLIC
BIEFENWTT, FFRREEI N TRE AT
oBEPTHTETEELIAVET, &%EE T
FATHED NN E ) TSWE L,

5| A3k

1. H.Horiuchi et al., JBC, (2004). PMID: 15044464

2. K. Kishimoto et al., Genes Cells., (2017). PMID:
28370817

3. EAEF, FME, NIE &, MY, (2015)
ISSN: 0287-3796



FEEREIY = 2 — A 2024 Vol.73 No. 1

F=1FHR

NEREHEABARREMHZDE S

. BEHEDOEMHIIOWVT

HEIHOBEHEZSM6HFE2 A~7 II0TTEB 2 LET. ZOHEEIL, LY 2
MEERBEBDRBROFEFITHEH SN TWwAE LI, TIAFEEKEEE LTH THFL V720w Tn
¥4, o, COHEO-BRELTCHMBT AR =) V7 IBEHABTZHEBEOKEVSMEN, FF
122 BB 12, BT BREE % SIS ERRBD BRI R S LW RSB ) £,

HHIZOWTIE, 1L HICHEHO R —2_—=JI2BEW2LET0T, BREMANTEHNL S
WET L) BHAVEL RIFET,

I. HEMG  ELIF— T+ —F A4 2024 DTEN
(54 HAEBHWHESTIE, SEEORBFTLIF—7+—5 4%, FTHLOHNET Web B
(E5F - v - 73V F) IZTHEEWZLE T, oW TiE, HEROR—a=2 (https://

www.nichidokyo.orjp/) |2 L 3 DT, THERDH 2, TZM7272&8F3 L) BBV L ET
ESe R

i

T =< [ EEREHYEHANOI—F OBUIR & E] (KFE)
Web (> 57~ F) BMEHRE : 46443011 H (H) ~3H25H (H)

27



FEEREIY = 2 — A 2024 Vol.73 No. 1

BAXRRIFMZESHSDEHS

LEtEAEANBARRENFS
S5 FEF 2 ORESEER

1. FMERRS
SM54E11 17 H (4) 10:00 ~ 12:10
2. =18
FEEREN R IFFZERT  IF L Fr—ILb—24
3. BERARRUVERRY VICHFEESEHRUZOD
K%
HERATH 204
WS 17 4%
REHES, b AR RIMES, Al %
AH B, BOREK, EINRIES,
e RES, BEXE BF % =5FEfH—
WA, =@E—, =H—, IHEAR,
HAR F
RIEHFEYK 3%
FINIEN, FEARZY 2, FFRIESE

4. EEHAHRVEREEERS
ERPER 24
THEHE, ET—A
5. ZOMOHEERS
SHIE=, =B, ABREAR (DR BHER)
6. BROKH
=B
7. BE
()
B1aHEE S 6 FEESETEEME DK
1) UHnESEENE
2) wH - HIBEZEEHE
3) BhHEEmE
H2E HSREASE (FM8ES ARSE)

ERE 1%

DFEH

83 5#%E  AAALAC International BiZi4s X o /N —
~OHMA

B 4TRSS EE RE AL BOKRE

5 5% RIS OYET

FRE )

1. 4H1 5 4R RE s

2. 47H1 b A FE AR

3. %5 70 [0 ALK ESNEL P

4. 47l 5 £ FIRE AW

5. 4l 6-7 BT R ML LU0 NS

28

(Z D)
5 71 MRS OB EZ O
SHOTIE

8. HEZNHEFEATRUEB

1) ERBOHER
BHE CHBERE AR E AL, &
EPARSHOBILEEST L7,

(2) BROFEHRN ORI R

1Tk G 6 FEERE T B BERE OKFR
W B B, W - MISE 2 B g &
DIEFIETEBEHZEICOWT, WHEHBMEER
ERVFEERERERD O OBER R UEEH
EPEHEE L DIRE SN, FELHEE H
FEB ) UT oS HFERELE—-FUCT

KRR E NI,
5HHE -
HEBK SE, LHET &8
GH - HIBE
HTHME SH

(WFZERRAE - EBREWFE BT 57/ A%
BLUHE LW 7 VB O BISERSE)
SERYE
ERIEHE & 8
(FFZe8 8 7 R T<A Y U BIEET VR
" TRECK %% W2 R ¥ 4 MEEE T
DEH%E)
B2 BHEE ERRARERBYFESAEED
HH
HERIVEBEASZEDOELICOWTOI
M D), FidLomE MEHEFEEE -3
THEBRRERICHER HEBZ®EE L.
5 3 5% AAALAC International BEEE: X /N —
~DHIA
S -HREERE LY, RE¥ S S AAALAC
International FEEA X I N—IZIAT A2 L I12D
WCORELFHEH D, FiE L oHE HFE
HHEEE KR TARI N,
4SR5 SEE A S B oKE
S —HEER LY, TASHOBHLD Y,
FELERE MBS - TRREESB
DIKFR I N7z,



FEEREIY = 2 — A 2024 Vol.73 No. 1

5 FHE  RIHESOUET DKL
ANMEREBEAZEREO=HE—HE L )M
HEEOYUETICOWTHBNH Y, HFik L7k
B HWEHELSE-RICTHEREEB DA S
72

(3) A

1. B REGEHLEERE LY, 485 FE L
WMEI TN, MEHEE,L BB I NS
nolz,

2. AHSFHELEEIE LD, S0 54 LT
TR S S sz, WS S B h &
Nro7z.

3. MAERSEHELIEELY, F70HD TR
SWCLRBERIDERE Sz ZHHEFEE,S
BBREDEFEIZOWTHBANH Y | SHEET
LRBETHEHTLI L E LT, HFEHELDS
HFEIIM SN noT,

4. FHEEORDIZIG L, S5 FE EOZEAE
BRSO W T ERBRD2 LIREDH > 72,
WEZES (RER  BFH), FWESZEE
& (FINEAZBENREO 720 ILH ARG
H), BWEFRNEZES (ZEE  5EM—),
BRmERES (RER: HAE), L - 15H

(ZEELUHAR), BiWfEL-

=S

KHRERES
WHEHS (REE EMRER), k- M-

29

HESHMHRES (ZFEE ke REWR), %
SRENY R GGER KR E S (ZER A4,
HWEWBZEES (B2 R ) DPZEEVSKED
oD HE R, ERBWEEETSHE
ZES (FRIEEZBEEFREO O ESR
HE), AMERERES (REEK: =ZifiE—),
NRMFEERES (RER KBRS, BEE
SRR EES (BRAE EART), MEBEE
ZRS (ZFREE BARMR)

Sk EE L CHEBRFE,rSBBRIH SN G o
720

5, MEEFHEHSOMMEEHELY, BTk
AT M X B AR 6-7 4F B P A A R A
ER I OHEHmE SN,

4) Fofh
EREORDIIEL, EBEEFASELVET
K45 0 B BE S G hs ks S 7z,

Db ->T, HEOFEHREREERT L
Z0k, BREEIVEBOSHEDOTEIZOVTD
WSO AT b NIz

12 05 10 TICERDPHE 2 ES L, L 72
COBFEFENPTEHTHLZ EEFT A0, BIE
L7-HERERE OEFIIRAMAT 5,



FEEREIY = 2 — A 2024 Vol.73 No. 1

2024 ~ 25 FEIBFRERFHEEZEICDOWVWT

SERALH A A LR Y X REE B R R R

5

SIRAL N H AR FEEREI 222 D 2024 ~ 25 FFFEHHGEME BRIIBETHRES AT 4 L TER_L
3,

20234E 10 A 30 HICEEEMARE L F L7 [i-Vote ~BHE L AT L7 4 K= ] 2—WER
ETOBLOLE] IZRRBEENT LAKREKEDOI—HID E52AT = FIZXWVIIED URL~NT 7 A
LT, BNt THREZ BV 3,

VAT LW - BEBE ORPNCHE > TR ED S, 5 ALAZREIRLFEZEL TS,

BEEMRMIZ 1 A 4 H10:00 ~1 H 31 H 22:00 T

RESHE BT EERRENY = = — & Vol.73 No.2 1238 # L F 3,

BMERONIRITE SH 6 FEEOEMERCE 1 7
EHIBIEAS DB

H B 4Sfe64E1H26H (4) 13:00 ~ 17:00
& B iBEOKYISVTFahrTFL AL —1F RoomC
T 101-0062 Tt H X Al HER ] &5 4-6 (https://plaza.solacity.jp/access)
Bl )5 - Wi (5E B 90 ) B & O online 12 & 5 [[AIEFALAE
Z I R
HA 7 7 AV AR SN DI AMEREBLFEHR (jinzaiikusei@jalas jp) FTIHAE {728,

5 71 (I B AERRFYFSR S DOREE

KEE RIS U KSR 7E R I8 B S5t 7k
H B 4fieE5H2H (k) ~31H (&)
& Wia—AT T - & AR EAR O o
T 606-8342 HUARIT HUHR T3 72 1 IX e WA o s < T 13
B RN e S0 513565 71 #8645 URL (https://cfmeeting.com/jalas7l/) % ZE < 728w,

30



/]

—_

=

FEEREIY = 2 — A 2024 Vol.73 No. 1

Experimental Animals

— M X B #—
Vol. 73, No. 1 January 2024

BRICERBET2 My/0OLcAF VA —EH T2y FCOX6B2DRIEIL

TZEMOET 25| ZXETH, COXBCHRIBIFIFZMICTE LB W i 1-10

DBERETIVY 7 XDONEI D BEE DRI oo 11-19

IBAERY - & FREY - BIIEAY?

YRR A IR SRS TR B RRAT D 57,
VRAARFERERRAR S A7 LREEF VAR 2 — %Y X7 LR B

ASEOB TR ERIIEI Oy FY T EIRE N A M & ST 5, S PV
Y TIIMBRACBIT 5 ZAVF—D [FEHT] TH O, MU AIVKRIER (TCA) B E BRI
VL (OXPHOS) 12& ), ATPR AL TWh, Lo L TCAHIE & OXPHOSIZ X % ATP A
G T O BB HEE TR ED L) IZHF G LT LD0IE LG0T\, ¥ b
OActF 5=+ (COX) EIMay FYTHRIZEET 2B T mEROKKELRTH 5,
FOH Ty FTHDHCOX6B2E LU COXBCIZEL L B FIHETRIT L L5
TWDA, HEENTOEAEIL L 502 T\, KRIFZETld CRISPR/Cas9 o A 7 4 % T
Cox6b2 3 X UFCox8c & TN FNKIBERET/ v 7 7 b (KO) w7 A%{ERL, ThHKO~
T ADEFEREN B LUK TIZBIT 5 I M3y B THREIZDOWTHN7z, Cox6b2 % KIS+
TolE~ 7 AT ST L, BFEESEORTARDONZb0D, I M3y FY THkEE
FIEH T o720 Cox8c % KIB S /2ME~ 7 A TR ZEILIZRO SN, T oEghit
BLPI MV P THEDOE L LIZOEIIIFEO SN D o7z, 26 OFEE D 5 Coxbb2
KOME~ o A FHEBIEOBRTIZL D, HEHFEIMET L TnEZ EPHLRNI o7, &
LICHEICEBEICHFEET AHCOXY 7=y M THbHCOX6B2E L 'COX8CIE~ 7 AFET-D
OXPHOS IZWZATIX e V2 E S E 572,

FEEAL? - AEFA? - HFOMZ Y - HULEFEY - ABENY - AREFGY -

B — - IUBRERELY - FAKABEF O

VR AFEGESAMTOT 5 L, IFEREERES 1 F I 7 AME (TARA) £ 42—,
VPR AFREREFHM TOT S5 L, VRASEMERFFERMTOT S 4,

VR A EFEREREREZSRBEARE, BNt ER X IEE% AMED-CREST

O & BRI SAR R L, WE Ol O 4 AN O =2 2@ LT, EEED
MEFRICEE RS2 o TV B, LEHEB R E TIE, F oo EMD 5\ Vi@ 2tk
BEEDS, BIOMEEOMREEZ T SR 2 EAVRE SR 2B RIE E LTS ho
2B D, L E EROBRB TORBEETIZOWTIZIZE A LHL Ao T, F 4
FIhFETIE, TYIUFT oY (A), B (N), &l (S) BRI A2 L TEEOLHE
RERE S & AR AR E 2 5 | S Z I RIFR~ 7 A €7V (ANS L EF) % ANSHLIE £ 4 AR THE
L7260 LA L, MBI OMEITERIC BT, JOEE BIEOTHEASANS G2 L h LD X

31



EEREIY = 2 — A 2024 \Vol.73 No. 1

) IR R T A, FEHLICEN TV ARV, 22T, ANSHS AR ZIZBWT,
ANS < 7 ZDLEDSER L TWAIZD b 53, EREIZHRF SN TWE Z 2 25N
L720 =}, ANS~ D ATIL, SIE, AEREFEOMWK, RPTIV7 3 ¥ B LU NGAL DI,
JVTFZr )T T ADORL ED) BEHERREESHO NIk o720 TOMRIE, ANSALE
BLEAM OB RMMICEENE L L2 E2RBELTBY), ANS~Y 7 AL LB AW Ok E
ONAD S BIANOBITEZFIESRITETIVE L THEHATH %,

Comparison of retinal parameters between rhesus and cynomolgus macaques ....... 20-28

Chengjie HE, Jingyi PENG, Jiayi JIN, Wanwen SHAO, Yongxin ZHENG and
Liuxueying ZHONG
State Key Laboratory of Ophthalmology, Zhongshan Ophthalmic Center, Sun Yat-Sen University,
No.7 Jinsui Road, Tianhe District, Guangzhou, 510060, P.R. China

Nonhuman primates are important research models for basic vision research, preclinical
pathogenesis, and treatment studies due to strong similarities in retinal structure and function
with humans. We compared retinal parameters between 10 healthy normal rhesus macaques
(Macaca mulatta) and 10 cynomolgus macaques (Macaca fascicularis) by optical coherence
tomography and electroretinography. The Heidelberg Spectralis® HRA+OCT and Roland multifocal
electrophysiometer were used to analyze retinal morphology, multifocal electroretinograms (mfERGS),
and full-field electroretinograms (ff-ERGs). Mean retinal thickness was lowest in the central fovea
of macaques and did not differ significantly between species, but the retinal thicknesses of the nerve
fiber ganglion cell layer and the inner plexiform layer were significantly different. The amplitude
density of the N1 wave was lower in rhesus macaques than in cynomolgus macaques in ring and
quadrant areas. Dark-adapted 3.0 oscillatory potentials (reflection of amacrine cell activity) and light-
adapted 30-hz flicker ERG (a sensitive cone-pathway-driven response) waveforms of the ff-ERG were
similar in both species, while the times to peaks in dark-adapted 0.01 ERG (the rod-driven response
of bipolar cells) and dark-adapted 3.0 ERG (combined rod and cone system responses) as well as
the implicit times of the a- and b-waves in light-adapted 3.0 ERG (the single-flash cone response)
were substantially different. This study provides normative retinal parameters for nonhuman primate
research on basic and clinical ophthalmology, as well as a reference for researchers in the appropriate
selection of rhesus or cynomolgus macaques as models for ophthalmology studies.
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The compensatory increase of Gli-similar 3 inhibited neuronal apoptosis through
regulating Mps one binder kinase activator 1b (MOB1b): a possible strategy for
the functional recovery after spinal cord iNJUIY .........cc..uviiiiiiiiiii e 61-72

Hong-Bo YANG™ 2, Ying LI?, Xiu-Hai LI”, Qing-Ming YANY, Xian-Zhang HAN?,

Jian CAO"?, Hong-Peng SANG" ? and Jin-Long LI*?

YDepartment of Orthopedics, Affiliated Hospital of Chifeng University, No. 42 Wangfu Street,
Songshan District, Chifeng, Inner Mongolia, 024000, P.R. China, ?Institute of Orthopedic Diseases,
Chifeng University, No.1 Yingbin Road, Hongshan District, Chifeng, 024000, P.R. China,
9Department of Neurology, Affiliated Hospital of Chifeng University, No. 42 Wangfu Street,
Songshan District, Chifeng, 024000, P.R. China

Spinal cord injury (SCI) is a devastating disease characterized by neuronal apoptosis. Gli-similar 3
(GLIS3), a transcriptional factor, was involved in cell apoptosis and associated with the transcription
of downstream target genes related to neuronal function. However, the function of GLIS3 in SCI
remains unknown. Therefore, we used the mouse model of SCI to explore the role of GLIS3 in SCI.
The results showed that GLIS3 expression was significantly increased in spinal cord tissues of SCI
mice, and GLIS3 overexpression promoted the functional recovery, reserved histological changes, and
inhibited neuronal apoptosis after SCI. Through online tools, the potential target genes of GLIS3 were
analyzed and we found that Mps one binder kinase activator 1b (Mob1b) had a strong association
with SCI among these genes. MOBL1b is a core component of Hippo signaling pathway, which was
reported to inhibit cell apoptosis. MOB1b expression was significantly increased in mice at 7 days
post-SCI and GLIS3 overexpression further increased its expression. Dual-luciferase reporter assay
revealed that GLIS3 bound to the promoter of Moblb and promoted its transcription. In conclusion,
our findings reveal that the compensatory increase of GLIS3 promotes functional recovery after SCI
through inhibiting neuronal apoptosis by transcriptionally regulating MOB1b. Our study provides a
novel target for functional recovery after SCI.
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L-lysine supplementation attenuates experimental autoimmune hepatitis

iN & ChroniC MUIANE MOAEN .. ....e e et e e e e e e e eeaas 83-92

Yu LEIY, Yu CHENY, Shuhui WANG?, Zhuoying LIN*?, Ping HANY,
Dean TIAN®, Han WANG® and Mei LIUY
YDepartment of Gastroenterology, Tongji Hospital of Tongji Medical College, Huazhong University

of Science and Technology, Wuhan 430030, Hubei Province, P.R. China, ?Department of
Gastroenterology, Shangrao People’s Hospital, Shangrao 334000, Jiangxi Province, P.R. China

The incidence of autoimmune hepatitis (AIH) has increased significantly worldwide. The present
study aims to explore the protective effect of L-lysine supplementation against AIH and to investigate
its potential underlying mechanisms. A chronic experimental AIH mouse model was established by
repeated tail vein injection of human cytochrome P450 2D6 (CYP2D6) plasmid. Starting from day
14 of the modeling, mice in the CYP2D6-AIH +L-lysine group were given 200 pl of purified water
containing 10 mg/kg L-lysine by gavage until day27, once a day, and mice in the healthy control
group and model group were given an equal volume of purified water by gavage. Our results showed
that L-lysine supplementation partially reversed the liver injury mediated by CYP2D6 overexpression.
These effects were consistent with the restraining impacts of L-lysine supplementation on decreasing
pro-inflammatory cytokines expression level and CD4" and CD8" T lymphocytes infiltration, as well
as curbing hepatic oxidative stress. Furthermore, L-lysine supplement relieved liver fibrosis in the
context of AIH. In conclusion, L-lysine supplementation attenuates CYP2D6-induced immune liver
injury in mice, which may serve as a novel nutrition support approach for AIH.
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Middle aged CAMKII-Cre:Cbs™ mice: a new model for studying perioperative
NEUrOCOgNItIVE TISOMTEIS .....ccciiiiiiii ettt 109-123

Zhen LI*™¥, Mengfan HE*™, Danging DAI*™, Xiaofei GAO*™,

Huazheng LIANG™™ and Lize XIONG*™

Translational Research Institute of Brain and Brain-Like Intelligence, Shanghai Fourth People’s
Hospital, School of Medicine, Tongji University, Shanghai, 200434, P.R. China, ?Shanghai Key
Laboratory of Anesthesiology and Brain Functional Modulation, Shanghai, 200434, P.R. China,
9Clinical Research Center for Anesthesiology and Perioperative Medicine, Shanghai Fourth
People’s Hospital, School of Medicine, Tongji University, Shanghai, 200434, P.R. China,
“Department of Anesthesiology and Perioperative Medicine, Shanghai Fourth People’s Hospital,
School of Medicine, Tongji University, Shanghai, 200434, P.R. China, ®Monash Suzhou Research
Institute, Suzhou, Jiangsu Province, 215127, P.R. China

Postoperative complications, such as perioperative neurocognitive disorders (PND), have become
a major issue affecting surgical outcomes. However, the mechanism of PND remains unclear, and
stable animal models of middle-aged PND are lacking. S-adenosylmethionine (SAM), a cystathionine
beta-synthase (CBS) allosteric activator, can reduce the level of plasma homocysteine and prevent the
occurrence of PND. However, the time and resource-intensive process of constructing models of PND
in elderly animals have limited progress in PND research and innovative therapy development. The
present study aimed to construct a stable PND model in middle-aged CAMK I1-Cre:Chs™" mice whose
Cbs was specifically knocked out in CAMKII positive neurons. Behavioral tests showed that these
middle-aged mice displayed cognitive deficits which were aggravated by exploratory laparotomy
under isoflurane anesthesia. Compared with typical PND mice which were 18-month-old, these
middle-aged mice showed similar cognitive deficits after undergoing exploratory laparotomy under
isoflurane anesthesia. Though there was no significant difference in the number of neurons in either
the hippocampus or the cortex, a significant increase in numbers of microglia and astrocytes in the
hippocampus was observed. These indicate that middle-aged CAMKII-Cre:Cbs"™ mice can be used as
a new PND model for mechanistic studies and therapy development for PND.
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Eriocalyxin B alleviated ischemic cerebral injury by limiting microglia-mediated
excessive neuroinflammation iN MICE ..........ooiiiiiiiiiiii e 124-135

Yangiang CHEN"*, Cong ZHANG™?, Liming ZHAO®, Rong CHEN'™, Peipei ZHANG" ™,
Junxia LI, Xueping ZHANG® and Xiangjian ZHANG"™
YDepartment of Neurology, Second Hospital of Hebei Medical University, 215 Heping
Road, Xinhua District, Shijiazhuang, 050000, Hebei, P.R. China, ?Hebei Key Laboratory
of Vascular Homeostasis and Hebei Collaborative Innovation Center for Cardio-
cerebrovascular Disease, 309 Zhonghua North Street, Xinhua District, Shijiazhuang,
050000, Hebei, P.R. China, ®The Key Laboratory of Neurology (Hebei Medical
University), Ministry of Education, 215 Heping Road, Xinhua District, Shijiazhuang,
050000, Hebei, P.R. China, “Department of Neurology, Hebei Chest Hospital, 372
Shengli North Street, Shijiazhuang, 050000, Hebei, P.R. China

Excessive neuroinflammation mediated by microglia has a detrimental effect on the progression
of ischemic stroke. Eriocalyxin B (EriB) was found with a neuroprotective effect in mice with
Parkinson’s disease via the suppression of microglial overactivation. This study aimed to investigate
the roles of EriB in permanent middle cerebral artery occlusion (p(MCAQ) mice. The pMCAO was
induced in the internal carotid artery of the mice by the intraluminal filament method, and EriB
(10 mg/kg) was administered immediately after surgery by intraperitoneal injection. The behavior
score, 2,3,5-triphenyltetrazole chloride staining, Nissl staining, TUNEL, immunohistochemistry,
immunofluorescence, PCR, ELISA, and immunoblotting revealed that EriB administration reduced
brain infarct and neuron death and ameliorated neuroinflammation and microglia overactivation
in pMCAO mice, manifested by alterations of TUNEL-positive cell numbers, ionized calcium
binding adaptor molecule 1 (Iba-1)-positive cell numbers, and expression of tumor necrosis factor-a,
interleukin 6, IL-1f, inducible nitric oxide synthase, and arginase 1. In addition, EriB suppressed
ischemia-induced activation of nuclear factor kappa B (NF-«kB) signaling in the brain penumbra,
suggesting the involvement of NF-«B in EriB function. In conclusion, EriB exerted anti-inflammatory
effects in ischemia stroke by regulating the NF-«xB signaling pathway, and this may provide insights
into the neuroprotective effect of EriB in the treatment of ischemic stroke.
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