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NHRETVEWCTH 5. B, 3RO bIFH
¥ 27~ AN EHEIN TS, 73U LVT
t b7ty —ER#E (Fah KO) <7 A, BLXU, v
QX F—¥I5 A TS TIAI ) =777 FNRX—=%}
SUAV L=y (Alb-uPATg) <7 A, ZNhH 2%
HIIVTNOEEFGEEF LV THY, BERSL
TAHI LK BFEITHBOAFELTRRICLZZDO
Thb [4,5] —F, EFRFCldaido®y), HfE
MR D A 75 M DS 8D TR W B FRIEA E NOG ¥ 7 A M
HETH), #Y L HEFELLHNAGDLESZ
ETh MDA ZWEEIC L 7e I HAL
ANNVNRATANVATF IV Y%+ —F (HSVtk)
SH 7 a B & L EAFERIGEED AT A
PSBIIEARE NOG 7 7 ZNZFHA AN S I AlIb-HSVik
NS YAV 2=y 7 NOG (TK-NOG) <7 ADSitA:
L720 TK-NOG ¥ 7 A Dig2 6 v b FHIIE % # 4
T5 L% OMBEARFIRNICHE F 1) MmL G L,
10 ~ 12 HEEE T 5 & TR O KEB5TH e TR C
wEiEs iz [e MU 2 C&H 255, & ML
[ECTide POFE 1M, BIO, 62 HEWRHEESE
o, S UAR—F—OFBELFEOSND [6],



FEEREIY = 2 — A 2023 Vol. 72 No. 4

F72, v MRS X ) RE S-S AT IR I
PRt SN TWB 2 Eh s, BREESNFIIES
TG L ERREE AT A EEZLND [Tl TNET
OWfZETFAT T ¥ Y o MERNL 3- KERIL L
k< O- v a YL [8]1, MVT I RO
AFNV- Faxy bk ZhicHEdBbick s
VAR R [9], UDP- 7V 0 v Rl EES: 1A4
L7z N2- vz a YR L [10] R EDSERE S
L MIBULEMRHTFUCERTH L EVEH
MEINTWE, LeL, vYAFIZza Y -4
B2 T7S AN NFIzaY—LAIZLBFN
JOVBVEYIEET LI NS, 728 2 MM
M IR A 90% LU ETH - T~ 7 A A TR
THIRYFEYRH 707 7 £ WVIZEEDPBEN L W HE
Wsd 2 [11]e BArd 5~ ANHIE % & ic ik
T5HIEITHEERZE, EYRHICEDLY Moo
L PAS0 EIZT IR EHDO T 7 I —BLXOY T 77
)= DHEETELOFOETE ) vy 72T T 5
DITWEEZR 2 &5, P450 BESR Ol L 72
B O 2 EWT L T T o P450 BEZ O % B
A, T b7 u s P4s0o ELETCEES (POR) KiEE b
LT~ A &g L7z [12].

~

PORI>F«¥aF+I/voF735 k (PORcKO)
<) 2D

NOG-ES #Mifig % fl v 72 2 BeRE DA R 2 12 & D
FlpoV) a v ¥ F—¥#fnT, BLEZORMRET
(Flox) %A L, HFHMIERIEELRTF AT~
7 A ERUS L 7ze WX EmT & b Floxed Por &%
T (M) O~ 7 AL RO & E T D5E &K (wt/
nul) L7z~ 7 AZE#RLRRICHNZ (KD,
PORI V54 aF /v 77w v X (POR
cKO, null/mull), B £ O, BHAER <7 2 (Wildtype,
wtiwt) O BT g % P POR Hifk Tt L 72 & 2 5,
Wildtype ¥ 7 A TIEF/MESMKICGEAEIEDO LN,
HRIZ U OERIR B L Tl W e SRR S e, — T,
POR cKO ¥ 7 A TII/NEEEOGMEIMET L, b
PRI O E IR B L E R T 2 DOATH o
72 (X1 POR BUkHett), = 5 DA DI A S
I7uV—L5EEHE L, PORY /37 OFER%E
AL 70y MEIZTRITL7ZZEZ 5, POR cKO ¥
7 A TIZPOR F ¥ /87 DFEEDRD SN h o 72
(14267 70y M), F72, POREHREH ML KIF
WS L TWb 2 EMMRETEZ, TNHOFI S
OyV—2% VT T LYV T 14 O- TN
i, R MFILINT 4 v O-iyFML, 77
Fua— ) 1- KBk, 554 1- KB TR
A7 0 6B- KEEILEMEL/ZE 2 A, POR cKO ¥
Y ADOKFI 78— A TIZHGE L 2T X TOIEY A
ST MEAY Wildtype ~ ™7 A2 LRI 2859 L T
W7 (1 BRI

174

POR cKO & MEBFEE~ 7 X D4FE;

POR cKO <7 A & TK-NOG < 7 A D[] J5 D #
AMIET %4 T 5 TK-NOG-Por cKO ¥ 7 A Z/EH L
AU NESICI DB ELFE L /2. TR
OHFFE & AL 2 B/ PIBRARE TR A L
v MEMlaoEF LML b D) VAT T — ¥
(ChE) {EMED EFIZ X VAEFRL 720 Bl 5 1038
MAEE L, I ChE iGPEAY 250 U/L % #k 2 7=k
2DV THFREE R % R LR IRAT 2 1T - 72
(X 2)o H&E 3t CH/NEORE S % #3295 5 & PR,
JFEIIR, JHFPIIEHE DS 72 5 M IkR= oS E e
WZBR72N T D 2 EDHERETE %, POR cKO & Ml
g~ ADFMBIE T TORE®EY, <7 A
frfife (RENICT~Y 7 Al a e =—%/R3) LD
QL WY E IR L7z, Zud e MIFHIE O MG
BWIZEELo7) a—r Y EPERL Vb7
DTH b, ik b3 Far Y 7HAKGEE TIEIFEGRE
ADITE A LD IEEZ R L, ZOMHEEIT H&E
et T L W E RN Lz EB E —F L7 I
5 POR cKO b MUAFIEIZ BT 5 e M EMREEEED
BB LU0 Aiw v b P450 (2R A4 RTEAE H W
TIRHT L 720 CYP2CO % > 7% 7 B IX I/ NEE AR 2 40
fi L TWDIZXf L, CYPIA2 & CYP3A4 ¥ /%7
B OEIREHICEEL Tz, IS RERM
DOFERIL, DTS Lo PEAFFRORSR & —3
L Tw7 [13]o POR cKO b MUIFIBICHEE T 5 <
7 ZHMHE Tld POR HURIC & 2 Qe lEpshEsl S e »
Z e D PASO BERIGEHER T LCwa & b7z,

POR cKO & MEBFIE~ 7 X DEALME

v MU~ 7 AT A E 2~ 7 AR
WEEE LTARRDO e MEYRBIFEEZZEDTLES
CERBETAMERDL V. S- TV T 7 ) VIZH)
MRS & ) KEAL DM EN RS D 2 LM s 53
HThHbH, HEMY A I 70y — A TIES4
M OKBBIEAELEW IS I N e MFI 70
YV — A TIE ST OKEALDS FEARHM & L TARK
ENsrzeHmenTns (K2s-7v771) %
FHEER) . £ 2 T Wildtype ¥ 7 A, fEkElv MME
i~ A, POR cKO & MUFF~ ™ 212 S- 7V
7 7)) v aR BEERNES L, RAPICHERE S K
HY (S-4'-/6-/7-18-110- KEEAL T V7 7 1) ») DT
#4707 (2S-T707 7)) YACHD . Wildtype <7
BT D M EERHEY ST KEBRILT VT 7 v
DHERILEDF 26% THLHDIZH L, b MLz
Foftkilv MU~ ~ 2 Clde M EERH#HD O
HERILEN 45% 2 R Lo — )7, BERM< Y 2T
BERMIZER SIS S-4' KBTI VT 7)) ¥ DER
HeE1E Wildtype ¥ 7 A DR 41% 2> H4ERT v MU
i~ A T26% KT L7ze L2L, S-4' KER{LY
V7 7)) VIR b TIER SN R [14]



FEEREIY = 2 — A 2023 Vol. 72 No. 4

POR cKO (i) (FBM : 12L) POR cKO (wynull) Cy "*b)
flox flox
allele flox flox allele
Floxed (fl) —E—P—E—H—M— Deleted (null) allele —H—P—H—
allele flox
Flpo 533 e
po
(Cyp3at1) flox Y,
~ POR cKO (nulinul) | (E=hE E‘D)\ _—POR cKO (wt/nuny | (FRE : 12 b)\
flox
Deleted (null) allele —H—p—ﬁ— Wildtype (wt) —E—E—”—H—
........................................... allele
Floxed (fl) : _ Floxed (fl)
e e o lox i e T o lox
Deleted (null) allele —E:‘—ﬁ— Deleted (null) allele —E:‘—H—
flox flox
.
Flpo iR et
Knock-in Ei ) PA E2 ™ g3 ,.H_ B
(Cypsati) a b flox ~PORAUESEE N

J - Wlldtype (wt/wt) Por cKO (null/null)

C

AAJ70v b~ FZo0OV-A)

Wildtype POR cKO

(wt/wt) (null/null)
POR % e v <+ ’
e i
1mm 1mm
\ P4
BEREE (F=o0V—-L50)
- N
POR CYP1A2 CYP2B6 CYP2D6 CYP3A4/5 CYP3A4/5
Kk
*k 3 [
c_ 80 ** 5 10 0.03 ki s 10 c 4 ** S 10 **
£ - P £ 2 . £e Eg
o 3 = -
35 60 25 08 2 g @ =2 3 g3 08
35 38 & 0.02 35 83 ss
° 2 o g 06 o g 6 ° £ o 06
o0& 40 o 9 5 zg 2 & E
EE .s§0.4 é fé 4 ££ ©E oaq| °
£5 » 2E £ oo sf o EE ° I
82 S 0.2 S 58 3 1 32 02
° 13 o £ ] = €
£ 1] . E 2E N E 2
o ZE 00 ~ 0.00 a8~ o - o— £ 00 o—
wt/wt  null/null ._:? wt/wt  null/null wtwt  null/null wwt nulinull = wiiwt nulinull wvwt  null/null
Wildtype PORcKO ' Wildtype POR cKO Wildtype POR ckKO Wildtype POR cKO Wildtype POR cKO Wildtype POR cKO
/

B 1 POR cKO ~ 7 X DEHL

(A) PORI>F 1 a+ /v 277k (PORCKO) ¥ AMEHD 720 DR E. (B) ity it
I2& % POR ¥ ¥ /87 SsHIMIa DM, (O I 70y —2A%H\W/2PORY ¥ /37 DA 5/ 70y MEN, (D)

H 70y —AIBTEWRENGE S, BHLAEELREIZ N LYV Ty QuM), RY MFTL
UNVT 4 (10uM), 77 Fa—)b (100 uM), 3 55 4 (100uM), T A b A5 1T > (100 uM) o Wildtype (wt/

wt) & POR cKO (null/null) ¥ 7 A% B L7236, Mt ICEERZE S **p<0.01,

DT, BAF L~ Ao AR S LR e MIFHRERE IS D~ A TIE 12%12
e FEMABEEICREREREE 52 LI L FCET L7z BLREZLICEBE 5% D~ A
ﬁﬁiéolwﬁéﬁﬁ7WXﬁ%’iéF$%ﬁ THhoTLFDOERILTIZMED» 25%I2F TERT L,
o4 X] BEY VT BDICHIE L7 POR 1@Rmotbwﬁﬁ7ﬁxfu%ﬁvwxﬁmﬁm
cKO b MUEFE~ 7 2 TlE, b b EEfHYW S-7 K DB RIBIZERENDE PSP E BT,
BAL TNV 7 7 ) Y DEBILEDNR 70%IEL, —J7,

< ADFEERBY S-4 KBTIV T 7)) Y OER REIC

175



EFEY = 2 — A

2023 Vol. 72 No. 4

SRR ST (POR cKO & MERFiE<R) -
H&E hMitochondria antibod
hCYP2C9 antibody
POR antibody
D
B = 571 ) > 4L 25
—~ S-DILT 7 U AL %
it
[¢] o "
Human/Mouse Wildtype ¥ X |: 0% = :g:
6‘ 0% == 70H
o === 8OH
™ £ MERRTY R [ g - s viartarn
95%
ol A
7‘ . .4' POR cKO 75%
§-Warfarin EMEFBYYR | g5,
Human CYP2C9 Mouse P450s
0 20 40 60 80 100
RAFBEE (%)
e A

X 2 PORcKO b MEAFiE~ 7 2 D4

(A) POR cKO bt MUATHE~ =7 A O iRk b et RENIRA T A~ Al 0 = — %2R 7,

A= )VIN—,
B 52O MY o R R HEE = E

COEFILVOFEIZHIZE MBI A FEAH
O 7ZT TIE 7% <, B~ 7 A kT 5
<~ ZARBEE PR T A 2 T, X EBICe b
R HE PR TELZETHD, POR cKO t ML
g~ 23 e MEERRH#TFRICBWERET 5~
7 A FFHIE O R BHGEEAR S SN LA IHICER
Tinvivo BT WV I b LEZ b, FOHIZIFE
SI2% L b EWE RV RERB S LETH b,
F72, POR cKO b MUAFlE~ ™~ 2 283 R RS
%720, HEVEAE % [l L 72k A E TR ~ 7 AR
W (13] ICEFHS AR OB EDOSNTEY,
WVIESR, b b OIEWRHE, BXU, EWEREON
I T Ty N7+ — A2 b I LRI N
5o

SCHR

1. M. Tto et al., NOD/SCID/gamma(c)(null) mouse: an
excellent recipient mouse model for engraftment of
human cells. Blood 100, 3175-3182 (2002).

2. Y. Koyanagi, Y. Tanaka, M. Ito, N. Yamamoto, Hu-

176

25mm, (B) S-TN7 7)) v OB, S- TV 7 7)) >~ (4.0 mgkg) HIAIFIRA

manized mice for human retrovirus infection. Curr
Top Microbiol Immunol 324, 133—148 (2008).

M. Yajima et al., A new humanized mouse model of
Epstein-Barr virus infection that reproduces persis-
tent infection, lymphoproliferative disorder, and cell-
mediated and humoral immune responses. J Infect
Dis 198, 673—682 (2008).

H. Azuma et al., Robust expansion of human hepato-
cytes in Fah-/-/Rag2-/-/I12rg-/- mice. Nat Biotechnol
25, 903-910 (2007).

C. Tateno et al., Near completely humanized liver
in mice shows human-type metabolic responses to
drugs. Am J Pathol 165, 901-912 (2004).

M. Hasegawa et al., The reconstituted ‘humanized
liver’ in TK-NOG mice is mature and functional.
Biochem Biophys Res Commun 405, 405-410 (2011).
H. Kamimura et al., Formation of the accumulative
human metabolite and human-specific glutathione
conjugate of diclofenac in TK-NOG chimeric mice
with humanized livers. Drug Metab Dispos 43, 309—



10.

EFEY = 2 — A

316 (2015).

S. Uehara, N. Yoneda, Y. Higuchi, H. Yamazaki, H.
Suemizu, Metabolism of desloratadine by chimeric
TK-NOG mice transplanted with human hepato-
cytes. Xenobiotica 50, 733—740 (2020).

S. Uehara, N. Yoneda, Y. Higuchi, H. Yamazaki,
H. Suemizu, Methyl-hydroxylation and subsequent
oxidation to produce carboxylic acid is the major
metabolic pathway of tolbutamide in chimeric TK-
NOG mice transplanted with human hepatocytes.
Xenobiotica 51, 1-8 (2021).

S. Uehara, Y. Higuchi, N. Yoneda, H. Yamazaki, H.
Suemizu, UDP-glucuronosyltransferase 1A4-medi-
ated N2-glucuronidation is the major metabolic path-
way of lamotrigine in chimeric NOG-TKm30 mice
with humanised-livers. Xenobiotica 51, 11461154
(2021).

2023

177

11.

12.

13.

14.

Vol. 72 No. 4

H. Kamimura et al., Assessment of chimeric mice
with humanized liver as a tool for predicting circu-
lating human metabolites. Drug Metab Pharmacoki-
net 25, 223-235 (2010).

S. Uehara et al., Humanized liver TK-NOG mice
with functional deletion of hepatic murine cyto-
chrome P450s as a model for studying human drug
metabolism. Sci Rep 12, 14907 (2022).

S. Uehara et al., An improved TK-NOG mouse as a
novel platform for humanized liver that overcomes
limitations in both male and female animals. Drug
Metab Pharmacokinet 42, 100410 (2022).

L. D. Heimark, M. Gibaldi, W. F. Trager, R. A.
O’Reilly, D. A. Goulart, The mechanism of the
warfarin-rifampin drug interaction in humans. Clin
Pharmacol Ther 42, 388-394 (1987).



FEEREIY = 2 — A 2023 Vol. 72 No. 4

B R EMEBDORHFHRA

b ME ) 2 & B REB RERISDFE

I A
FEERENY) h R 72T

%

v EMIES OERO 72O O, T HFUKEFREILE OV IUERERED 7D ICA D R &
E25HN5HT L, PLCTLA-4, PD-1HfkR EOREF = v 7 RA v MHER OBIRGEE S L TR L
o2 lmn, BMICHEPED LN TWD, TPREEREDOAL LT, RIEF = v 7 KA v MHEH]
EOPHEDORBLHERBOEELEM L 2> TVd, NS DOHEDOIEMN % HEYIFEMT 5 72012
REAEY T A MEE L b ML R AR Sz e MU 7 AER SN A HENEE > Tw»
bo HEDET HEREY D IR TH NOG V7 AZHME L2t Mo~y ZAZER L, Br 2FEER
S CHURERRSEOPUES SR MET L Twbe LA L, NOG 77 ANOHRHEREDOK G 13~ Y A HK
RERADEEALZRE, FUEREREELIIENDH D, O L) BPAEGHO~ Y ZAHRGEERD
BIG- &b 2720127 7 A [gG 8K (FegR) #fnT % Hi## L 72 NOG-FcgR KO ¥ 7 A % BI%E L 72,
NOG-FcgR KO ¥ 7 A TRPAKEEDO~ 7 A HRFIERICL S & MIRAOTH L <2 LA THET
Ho7o 512 NOG-FcgR KO XY A TIEINOG 13~ ™ A TIZFETE 2\ MEFEH PD-1 HilkiZ &
LYUEBEN— O MEBEKRTED 5Nz 25 ORI NOG-FegR KO ~ 7 A DPURIHEHEIED

=

A T 5720 DB R ERET NV RER DL T EHIRET D,

TIEARLT Y AL OB EESEL
M~ ZAFMOBENERIERL T0b, 20
&9 B Ah e SN 4 (1980 SEANEH) (XX —
R AR ERERIEARSE (scid) ¥ 7 Al FOS
ANIBREE A6 &8, PIRARIORERZ SIS
CEDFELTH o720 RHT scid 5V id NOD/scid
~ 7 AL N RGN R A BRI v b 3 A
faz ML Ce MR O RS R A S 7
A IS b T VSERAD HIV a7 & —EF
DOWEHBIZRO NIRRT RAET IV TH 72
(1,21 2000 ZERGT£C scid ZEH: (pkrde BAE T DZEFR)
L IL-2 %5k g 88 (IL-2Rg & % \*id common ge) K
HE2FO NOG [3] HAHWVIENSG [4] Lo L
WIRIERE Y T ARSI SN, ¢ Mh~vo AH
LTV =7 AN — DKL MR 72 SNHDOHL
WIEAR R TIEAEE~Y 7 A X AR L e b
5 M % R EIR D 5 BT % & v o 72 B
fEREBRRIEIZLY, B, T U 3EKz&t)A
#i7Z b bR R A~ 7 AW b S A L,
b MR - IR DS IS R ST RE & A o 72,
ESICRERLEDOTHEICEY, PABERRON)
RAMBOERE (PDX) OBZIEZH LR, »
DHRZIZBWT S BEMBOBRIGSHEF NS
R EOREESH L M I N, BEER, Ihbsow
7 A RIS BIZETEE (e VYA A A CEEETO

178

BA) 2EBITMMA, SR~ 7 ARKOMEDIE
DHENTWVE, BlE LT, FEOL MILERIED S
{bLOFHEZWEICT S [5-8], LWk FMIEEF
JEAIRE ORI X 0~ AfFlE % & P & g
LHZERMEIZT LY AL ENEITFENS [9],
—7J7, SIEZOIZETI 1950 £ — % v M
X0 [RIEZNEMS (immune surveillance) | & (1
N5 EEMRIC & 5 B O A OB O
SRR S, BRI SRR & HE I B FRE R AT &
NT&E7, LoL, EERECHIE T FEIHT 5 FER
RV T LI R LTI AD o7 2D LD
TR E L L0 VDO S [HEF Y 7K
A2 ] BFThHD, TY »XERO B - &M
H AR (RS S8 5 CTLA-4 & %\ 4 PD-1
BIETF-RRE L~ ATIEECORERO QRS
CHICHOCEGOEMSHETE LI L, TR
505 TIx s PRSI XV ERE (Y=
=v 7)) ¥ AHROEESETC THIAIC X1 EHE
T&5ZEDNEBRMIIREIN REMIZITL M
RIBEE (Y — 8R4 FLCTLA4PUE), =Fu~7
(FLPD-1 HU1F) &) OBAZICE D b MR THEME
HeEr I LoldsHs% " POBA RGE
ML OIEMEALIC & 0 EE (sS4, EFEA) <
XL ENEmESIN [10-13] Zs DFEFIE,
IR O N AR 2 AN X B 2SAERO W et %



FEEREIY = 2 — A 2023 Vol. 72 No. 4

BRBEL TS, BUTE, fRAGREF v 7 KRS
YN FICHTT A HEPESRE S, O
fld T A D A 72 5 97 NK AR 7 & ool 45 2 4
Bz b BT, E5ICIEWEF 2 T RIZEE (CAR)
T D L) ICHEETHBIES N2 CAR-T Mg %
CAR-NK Ml 7 & & B A DRIEEFEDOHF % Tk &
EZONBIZESTWS (14,151,

NSO L\ bEREDREIE - IEE MO
PUEER R 2T 57200 LWREORIIZA
BThHb, INOLOWRFEEORELHBF LT L7290
O REELT Hite LT hkor My AT
FIHENESL, EROTT AEFLVTIZESONE
EPEEL VMEREZDP ST LML Z2WvwE DfF
sy, £E7e Mz b oe MEv v A TH
TUTEHEEANDOIREOHE-ET LY & MIEWvwo Tl
B HIfFSN TV, AT, E£5500%
L 72 NOG-FcgR KO ¥ 7 A & HulMZ b M ASA & ML -
STIEMIE BT 5 & Mb~ 7 ZAEAT O ZER %12
DWTHNT 5,

I : NOG-FcgR KO ¥ X DA%
HELIIPERICEI D FPABBOTELR AN =
X LD—DTdh 5HPRREEMESEE (ADCC) %
v MEvww A THEBT L2018 FIL-15 (hIL-15)
%3884 5 NOG-hIL-15Tg ¥ 7 A #E# L T & 7=
[7]o IL-15 13 FF 25V F 55— (NK) ML
b, &, HHEACLEOG T ThHEID, TOv
T ATk MEMEMEERHICL D REOL M NK
Wil FEATE, /-0 FRMMASHEEL -

MR NK ME 2 BBHES 2 & RIS 72 ) HEReAsa]
REChb, COREEZFIHLCe MEEL b R
NK Mgz AL, BEICHEIGEHES T LI
I MEFEOKRELZIHE TSI ENTRETH S
EERMELTCEL (M), —, TOREBREICE
T NOG-hIL-15Tg & %\ & NOG ~ 7 A ZJEHE %
ML, VR #5945 & e bo NK il % Bl
LW ZABIZBWTH b~ ERER O KR
CHHlshasZ e R LA (K27k) [16]. 20
MERIE~ T A BRRIERPIURK I e MEE %
FELTVWLILERIELTEY, F72EH O NOG
H5HWVIENOG-IL-15Tg ¥ 7 A& vz Tide k
NK AMHE & ERTUEOMAE b2 & 5 PulERE 5
ZMPICEHECE W EHO N E R 57,

Y ABHRBIERD A H X5 L L CHIERED
FAG-& 1gG MK (FegR) ORGNEZ b7/,
EXH 5T T FegRORBY 7 AR L2, w7 R
FcgR | FegRI, FcgRlIlb, FcgRIIIA, FegRIV & 4 D0
£ B0 F OB S, FegRI, FegRIll, FcgRIV
FdEO 7=y b & LT FeeRlg AT 5 5
RTH Y, FegRllb DAHRAETHL, TNHDHT
fE1E D5 FegR DT X TOFEBIL Feerlg & Fegr2b O
2ODEMET T I & TRESEL I EDNTET
5o EH S IZHH BRC 2> 5 NOD.Cg-Fcerl g=miRav>
Fcgr2b“m!T (RBRC02330) %3 A L, NOG & DX
B2 & 1) NOG-FcgR KO ¥ 7 A %M L7z TD X
9 72 NOG-FcgR KO ¥ 7 A T L2 D EE AL & Piik
BGx2To72L A, BEOBMIIFESIN Lo
72720 (M24), NOG CHE S 75 0BT

2000
—e— Control
= 1500 —o—Herceptin
E —=— Cultured NK
%3 —O— Cultured NK + Herceptin
1000
$
g
8 500
o |omomonaa s EEES T L7 0 T T
0 7 14 21 28 35 42 49 56 63 70 77 84
Cycle No.1 Cycle No.2
| 10 mg/kg Herceptin i.p. | | 10 mg/kg Herceptin i.p. |
-7d 0d 3d 5d 7d 28d 31d 33d 35d 84d
| ] 1 1 [l | | | ] » .
NOGHL-15Tg | ! ! ! ! ! ! T T » Endpoint
X487 51 (2.5Gy) [ 1x1072 3 NKiv. | | 1x107sm 3 NKiy. |
3 x 105 NCI-N87 s.c.

X 1
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FcgR % 58I 5 2~ A HRGEML (& LT~
07y =3, WHhEkeE) Lo THIERI SN
KInTh b EARESIL [16]

I : NOG-FcgR KO/IL-15Tg ¥ 7 A MBS & Z DIGH
NOG-FcgR KO ¥ 7 2 2B WT~ 7 AWTFEH DB
AT A R BE B E AR $ 5 Z L SRR T & 72
72%, Lk NOG-hIL-15Tg ¥ 7 A & OKEIZ L D)
NOG-FcgR KO/hIL-15Tg ¥ 7 A & #f37 L, b bl
Mlaz AL, £09) 2Tk M NKMIE L HURG
WHEAZG L7 [16]. & FEIMHBMAL L LT
Daudi & F/N— % v b »oSfE SRR % BV,
PuikiE#IE L LChiepo fifk (U v Fo 7)) &
R L7z Daudi iZRERD S EHT L L~ AF
fig CHESS 2 TR LB OER x5 S L, /2%
T AGEEIES o X3 1B 2 gt
L CHME L 72 Daudi 25T 5 BEH; % fe i L 7246 4
ERT . ZOETIVCIIIES OB L b NK A

FcR KO/+
1500
—_ -e- Saline —
E Herceptin 2
-

E, 10004 E
3 =
) 7]
5 S
g 500 g
s -

0 T T t T

a N K K o

b’b* b’b* 6’8\ b'b‘\ 6’5\

Time after tumor transplantation

CHiE A G DRI ABETORAER SN, b
M NK #ifg$x 5D A, kG0 ho~ o AFETIE
JEEOBWIFEINL o720 TORBBIZY Y F
YRTIZE ) AR IRz  NK ML ADCC b
DIEBBFEDO AN AL TH oz ERIBEN S, [[
FROMGRITFHOER, FHEEOMHIZBVTY
BOENRTEY, TNLOFERITIEDE D E NOG-
FcgRKO/hIL-15Tg ¥ 7 ARAEAS ADCC % A F1 = A L
ETAPURIEEREMBICELZETVTHLI L E
RIELTWwh,

I : NOG-FcgR KO ¥ X % B\ /= $ PD-1 L&D
MEERIR D5
FRo@EY NOG <~ 7 A2 b & fEiie % 2
T5HE, BN URERTH S BME, THlEr~Y
AR TEASLL, BHRAMRIE— oML
HTEDHLbOOFEAEZT 5. 2D LD %R
v M= A (LIF huNOG &529), Tldk hRiE

FcR KO/KO
1500+
-~ Saline
- Herceptin
10004
5004
0 T T v T T
Q N & ® %
I S N
O 60 6’) b’b b’b ANOVA
Time after tumor transplantation **P<0.01

X2 NOG v AMMIC X 2 PR MRAAEPUES T & FCRKO ¥ 7 A TOZ DO{HE

Human CD20 stained

e
. @ < R ERMTE T OhCD20*
s E EEEA (%)
9
S
pren) non-treatment
ExpNK (-) ExpNK (+)
ExpNK(-) Rtx.(-)
s £ 7 & ExpNK(-) R
2 | )| £t nln | @l ol ut
5 E R4 . o ExpNK(+) Rtx.(-)
S
T 8
o2 p « P ExpNK(+) Rtx.(+)
c beg: «
E Rtx. (+) ’7 : o B 3 $x.
- .3.,\

(20x)

M3 NOG-FcRKO/IL-15Tg ¥ 7 A % H\ /2 b NK HIFBIZ & 2 PURRA HEDUIE 55 15 14 O 5 B AU
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SO R E S IIBREN TIED 2 b 00FEE  o7zdIlFEEbsivy, 4) e MERIZBWTD
TLIENMEETH S, £, FIFIZE NAME  PULPD-1 IUEORYFIL 0% EETH Y, v ML~
O - EEDPWRETHLI D, ZOLIRE TRAZBWTHLIPD-1 FUEDOREIKHHTE RN
¥ huNOG ~ 7 Ald b b OPUESFIZE S Z 2T 5 Clde MEREZ ML 7R TH L, o SR
ROOETINVERDEEZLND (M4), EBICI & LTHEITLN,
WRe b A (uNSG 7% &) 12 bESk % f 4 - LS IIBMESEKE LT NEEESABKD
HFERICPIe b PD-1 UK (F— bV —%) &5 1L HMfatk HSC4 (R LEE2TA) 2 HWTC, $LPD-1#T
THEBEOREVPAEEICHHE SN2 oSl R I KRICX2PEHEREY L W28, iz L
TWa, EE 53 huNOG % W 10 BEEEO 72 huNOG ¥ 7 212 B W Tk b THIMEASSEZE 12K
MESHARE AL, JLPD-1 UK (=R v~7) A3 a8%x AH L2 [17]. $L PD-1 ¥R 1gG4 ©
EHRETAEREIToTCE, LLLAEDS, W HDH720HT A FegR LHEELTH <7 AHKRGIEM
NOFEHELRELIHTE2hro/z (K5 [17],  ROEEAIFESINLVWEEZEZ SNZD, — KT
CDRERIITD L OO OWEEMNZZ bbb b IgG4 Pifkid~ 7 AR T FegR SBKREREAL
(1) & ME~y ANTEET S THRIIATS2M  EEErsE LoMELLRINTVWE, £2TL
Jaff =G L 2 Fi 72 vy, (2) B MEw 7 ANO e 380 NOG-FegR KO ¥ 7 A2k b 1% MG % R4l
b THIfEIE~ 7 2 0 EEMERESHUR (MHC) 124 L huNOG-FcgR KO ¥ A Z{E8L L, HSC4 HFEFIC
RINTED, Fr—aE#Efiao HLA &b, EE PUPD-1 ik =485 L 7o huNOG-FcgRKO ¥ 7 A T
O HLA OFl L {57 5 HLA-MHC ORNEED 720 T b HSC4 DIEE R FIE huNOG £ b 5 4o 7228
ML T ic i b s v, (3) e MEb~w 2D HLPD-1 Pukiz 5~ A CIIIES R REIZE L S
b N THIB S BESM I AR T N, —MOY I A TREERIEHEIISHFHE SN
xR T35, EEMNEEOROGIENHEYE AR PEESEIES 1 (K5), Skt
IZ & 2 M50 PD-1 Hik % ¥ 5 L 72 huNOG-FegR
KO ~¥ 7 A TIEEEMNIIN LT b THREA M < E
ERDA Wb Zex2RLTBY (K6), TOLHI%RLIT
. W 0 33 8 13 huNOG T I 0 5 L% A - 72,
huNOG-FcR KO < 7 A TD#i PD-1 JuikiZ & 5 HifE
B % e 1d At o JE 55 #E (i A A B Bk NCI-H1975,
HCC827) THRBICHES N2H, T NTOMEEKRT
MRTELLITTIERL, FAXIETKEBERAHEOM
fakkTd 5 RKO TRES K RIT & BB LT T,
SR ) JEBFA~O & b CD8+ THIEDIRIE b FHET & 2 h -
720 BLBREEW T & |2 NCI-H1975, HCC827 % huNOG
K4 b MeEiiae e MBAMBOMENR %4 <Y AL EE TR PD-1 PRI L A M T

RN THIETE 5ET IV MBREoOREAEIME T Lol 202 EIT
HSC4 NCI-H1975 HCC827 RKO
1500 10007 ‘ 1000 1500
<p= d14 . "p=0.0459 - *p=0,
28 - p=0. 417 **p<0.0001 S
1000 Jd21:*+p<0.0001] 1000
huNOG- 500 500 2
FCRKO 500
T 500 . ;i i [
E 0 0 - 0
~ 3 7 10 14 17 21 24 28 7 10 1 17 21 7 1114 17 21 24 28 32 35 97 10 94 17 21 24 28
\_
P 1500 1000 1000 1500
ey d35 : ****p<0.0001
W
1000 1000
huNOG 500 500
500 500 ! _{
........ or— . ol ol
3 7 10 14 17 21 24 28 7 10 14 17 21 7 11 14 17 21 24 28 32 35 3 7 10 14 17 21 24 28
[EEEEE&FAA (B) e Saline

= Nivolumab

5 b MEvw A% R PD-1 UK & 2 HUES R O 75
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Saline

Nivo.

HSC4

wTu SN

huNOG

6 MEHHN~OE b CD8+ THIEOEHE (Pt b CD8 TOHIEMARILF)
(e $HASA E FMENOG-FCRKO ¥ 7 AND =KL~ 7 5.)

huNOG (2B W Tk b THBAHT PD-1 HtikIx L T
BB TERWHEE LTERLIBEEDO A=A L)
5T 2 EEMEEZRL TV 5,

V:%&H

e Mb~ w2 % v THRIGEE O G« 3 5 1%
ZIFIHWEMLo0H 5, FICHEREROMBEIHEIZE
WTIEHL PD-1 Fifk & 3% L CHUES AR 2 T s
5 ORI ED 51TV 5, NOG-FegR
KOXY T AZINLOMFEZRET LI LATES
EEZONB, $/2NOG Y AL HE L T NOG-
FcgR KO ¥ 7 A 03750 PD-1 HUfKIZ X - THRI 2
PUEEAN R Z R OA, 2P PD-1 Pifkic & v PiiE
PoRIEDSTHE C & B EGIR & B T & 2 WIES A
HHOD, TNLDEIZOVWTIZSEOMRIZLY
HOEPICTELENRD L, T/2INHO3EEEL
THONIMED e MESGRIETE - & MNEEIEE
NEILTEDLEEZ TV,
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B R EMEBDORHFHRA

e b MBREESY OEN EFEEmFEADICH

RS
HHREE

BIURSE BT r s s —

L

v MISHLHLHREAICR LT, SHEOIET EAL L TRILL T2, 2Lk
BIET- O V(D)) R L AR E R L WA TEL 278, ¢ MENTREE 2 Z oM 2B S
EHBRTLICEETNVEONHRLETH S, L L, & MNUEERT (ESHIGH : 1.7 Mb, B
$4IGr:1.8Mb, IG A :1.1Mb) (XHIHFEE % GO TERGEET THH72012, EkD T AV x
=y Z P TIIPURO TS 2 HO I LEATE Y, b N TELNAIEDOSIREE 57512
FHTERVEVIREP D720 TOREETERT 5720, FKA T oW TRE L CHILER -
SEEASH e < A A TYetafK (mouse artificial chromosome : MAC) #FIH L, v FIEEET4
FEA A L7 IGHK-NAC ZHEEE L 720512, NTEROPUEEE T 2 H3% L -8 ~NEA 352 & T,
v MikEEFEEZEFEO NS A7 0F Y 3 v 7 (Trans-chromosomic:TC) ¥ ™~ A+ 5 > b (TC-mAb
TR Ty ) OEFEUIETI Lize ZOBMO v N HUREEEREIZ O W TEEMI R T 2 0 TV b,

INFEFTTC-mAb T T ATIX, Y7 ADHFTE MUED VD) IS BFEICHIE IS, T4
bHh b VD) M E T 212k e MUKESRTOROAEESLE - +5Ths I L EHLN
WZL7z [1]e 8512, B2 ZPEEZ VA MUROIER AT ) AR T, BAMI ) IELCE
A —=FAVHEPEONRDE I E 2 HOIC Lz SR A LT, FilaaF 1 RITH
B EEAPUE OVEEL % E SIS AERT 72T 2 il & L CILREIIFZE 2 17V, SARS & SARS-CoV-2 @
MR TEBERMAE S 70— F Pk L7z [2].

2022 4F 10 B 28 HIZATH L7245 10 MBI EERELIS: S » R T 7 A TlE, TC-mAb ¥ 7 2 D FIEISE,
PURL S - THRAT, B ARG b7 EICBE L CEPAE Rl < R &P U TR SR 2 i L 2o AFR T
X, & MUROEAVPET VYT ANTEDRERBHRIN TV DD Lz, 72, £/ 7
O — F VP AR O F) 2 2517 T TC-mAb ¥ 7 A DOF AN L \FTOE / 7 0 — FIVHAROVERLEA
COWTHRBA L2V VT, TC-mAb ¥ ANE A L7z A Lgtafk (IGHK-NAC) %5 v b~

HALZTC-mAb 7 v MIOWTHIfT 20 TH Y, RHOmHRE MLz

1. MAEEZEZORREE & MUKELEY
EYNZHRT HEES ON T EHEG) O T,
PURBEE 3B~ i B L CENES 2R T
720, IRKFHEIN TS, PUREIEGBHFEORER
EARITIE, 1984 4FIC ) — NVES - AFESYE T
‘E L 72 Kohler & Milstein 512X A4 7)) F—<il
MaiEic X B € 7 70— FVHURERLER OB 1G
TN, ITAGEPSELNIZHEOE P X AT
(v ZEFHEEY b MEFHEBICEE), HDH VI
v Mb 3] (WD b MCERR) RELE 0
B AT RIS 2T, FEHBRIURESERAMED
EEINLE ) ot T, INOHPURESI DL
EBEMEWLITLT, € MUEEETIA 7755
FA AT VA Hffi e v CE 2R % onE 1L
BELHE (77 =54 2TV AHAisE) b5
ENTWE, 2O—HFT, b MikzodboxER
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THEYETEETHAEZEY (7225 v 1)
DAL EAIED SNTE 7,

L TR BT ORIy, EREY (<
TART v ) OWNERO#EE TR MIE XL
LZLICEoT, CNY U EEREBTAEYO
TERNTRETH 5725, PR BELETOHBEIENIILE
HALTI v, FikY 282 8, BlZI1E1gG ¥ v /8
7ETHIE, BEHEEBHE W) 2HEED Y Vs
B2 FTOEG L MELZN > TWVnAED
(K1), Wh%2a—FTh@ETEENTLLEDN
Hbo SHIZ, YUK 1 DOPEEETED S V(D)
JAAME R R 2SR E R 4 E R R T, SHEOPE
(106 ~ 108 fli3E) DEEENBEEDN TSI L
Mo, EBRBWATE NUERED 2T 0121,
t MUAEEE T TR X 2EETORE S FHT 54
Bd 5o
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MBS T, 4FROAEOEHE (1.3
MB) & 2 FgmR EOSE (k84 1.4MB) (ZT—
RENLERZBET2LEDZENS (K1), f
ZITEMECTHE, FOWEHEIKICIE V (variable),
D (Diversity), J (Joining) & XX 5 3 DO#EIET
YL TAYIDIEEL, VBT XY FTIE 41 FEDE,
Dt 7 Ay MCIE27HEEEUL T2 bTIE6
EHEOPUEE LTHHSNLEY 2T — FEhTw
%5 (2o SNSV,D, IBIETETAY POFENPS
| S ORIEN CHIR AR LT, 1 DOPURESI
PED 722835 (VD) ). 2o k) IchifkiEfz
T-o VD) MBS A - T2 LEY (F
ZEw T A) Te MHUERERIED Z29ICiE, ERKA
EFEEATLILENDY), b M UKREELEYO
TEUIE S TlE e h o 720 1990 SEAH A & 504557

2%
U

7 AR O A SRS &L, V, D, T Efn TR A
YMNEWHREARRY S CEATLI LR HIZEL LM
FEDHED ST, HWARAIIZ 2000 FEICEHESIZE - T
BB (k) OEREHNE A S N7 Double Tc
mice 23 Sz [4].

2. Trans chromosomic (Tc) &%)

Double Tc mice & {E# 9 5 B2, ¢ M LkEET
ERZE AT L BICHH S 72 H 7 1E microcell
mediated chromosome transfer (MMCT) T®H 5, D
Fiklx, ERZGEAENR %220 % oMz~
T EDPURLTFMTH S, Te BIMOIERIZET 5
e A HMEICE LTI, LRI 5mxs
s Enzv (5],

147
PUSTEN

(;;11 ;( Lt
1.4 MB)

(143233,
1.3 MB)

WTEHE DA £ MUNBRF
BT ERIR =R OB

TRBLFz MMIBESHR D

ARRA

PUEBEFIIY A IDARENEHIC
2REEAT I LICHHENES

N Rk

1 b MHURELEEOIER

bt MEEEE

¥

vir

E Mk

FURBIEF I A> b (#91 Mb)

V(41~)
Germline configuration
ofthe Ig-gene locus

D-J rearfla'ngement
V-D-J rearrangement
Transcription ll D AN

Translation C Cu X G

Translation [ &Bkd
Transcription | KT AAA
V-J rearrangement | oK
Germline configuration
ofthe Ig-gene locus
distal V (18~)

: .
_//// Light chain

D(27~) J(6) G

T A et a2 e
] |||||___7|".,5 3o loat 240802

Iluﬁ 3ol 2 4 g0

Heavy chain Antigen binding site

NTTTT A

proximal V (16~) J(5) C

TABLRTF I A B(#0.5 Mb)

K2 v MUEREETO VD) OB
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Double Te mice I, EHH (SC20) I OIZH#EEH (W23)
*ETAHe MROAEE Aoy A ThY, BHE
Bl AR, FZICEALLe M
R & 2 R4S I12HD <™ A (Trans chromosomic
(Te) ¥ 7 X) THDH (H3)oe 2O TANLIT,
EWHER T G OEE LR FIEBNED P N, T A
) h EMEEME (FDA) 12X > THRB S NPk
EELDBEBGFLET 5. LA L&A S Double Te mice
&, PikEE TR STk 2 FH L w57z
DIZ, r bax 7RSI PEEEDOLDOTH D,
< AMEERN, FRICOREDEHEIRE & ) VRERGR
O TIE e MEAEAZHE LSS TV E VI3
RSN T Wz, 22 T4HE, rldvy A0t
YU AT RO ANTLYEEANS ¥ - %
W (5], 1 Ao e PIUKEETOESS, B
() OEESEETHEALLH e AT
& (IGKH-NAC) # 18 L, Tc~ 7 A% ER L C5F
fli%47- 7 (43),

3. TC-mAb mice DAL /S k7R

Bl & 512 TC-mAb ¥ 1L, b MK EET
&R (EfH 13 MB, B8 («8H) 1.4 MB) #H#EL
T ANTHEEEHT S Tc YT ATHDL, WIE
WO~ APEBEETPHEES N TV DL 20, TE
L EFEBOM AN FOFUE, Thbbes
e MR EEET S EEE NUAEEY Y ATH
5. ¥7, MiKBEIETEEZHELOIL2H, V(D)
AL D L H IR E TV BNV THREEAL Y —
R G BUED LS b TR 2475 72
FORE, BALE MikEETEI AV bET
AR SN, b FRWIMEERME (WPBMCs) TH,
ODNAMHBEELHML TSI ENRENTS
(K 4)s X512, V-D-] DFAEDLEHEEICEHLTD
BT L7225, flABHLEOMEEIZE LT HE U
LTWA I EDRENT, TOEBIIL, BEFEOH)
BIZH D MREET 2B TIER SN v,

Telomere
Centromer,
(Human)

2023 Vol. 72 No. 4

BlZ1E, b FPURTEEER &~ APUERE
% 58389 % genetically chimeric mice [1] & IFEh
LEYTIE, 3OOFEEVEMLRT LT XY MHMED
PEENLIEDOK 45% % EO LG bHE SN TS
H 6], MAMEBEETZETEALTL DL
INETHRHBETECWAVWEEII SN, T4bb
RIFFEOBH S, b V-D-J % <7 2 CTH
WY 5120, WEEEDANOES (B EEB L0
TR OHBEFEIR) PLETH S I LITRENT,
DOMIZD, & FHUEOREEITH 2 K E A1
7€ (CDR3H) 7Hi%7AY TC-mAb ¥ 7 A & hPBMCs CH
PLTWBEVIERZHBTBY, TC-mAb ¥ A
BFINFTICHEIN TV L MEEET T AD
FClRDE MIEWHRREZ KN TIEY 72232 &
WHRLETNVEYTH D Z EATRIE S NI,

-
—

4. TC-mAb mice » 5Dt FfAES!

TC-mAb ¥ 7 ADL MKL /S T OLHMENs L
FEFEBLTHRAZ DRI EDND, Hi\WTE
B e MUAS IR L IERT X 5 0 2 R L 72
v MEEDATOFRIEADIR HIS NS epithelial
cell adhesion molecule (EpCAM) % ETN%F V37 &
ELTTCmAD Y VAR RELZEZAH, TR
Hizfko €, MiBEEREN L e MUASHEISNDL
ERENT (H5), 22T, IWHKRNA 7)) F—
~ETE/ 70— F VPR ERLE A, 1 X
108 cells D FIEMINL 2> & 349 Fl¥H & v ) HESZE
DOYKEENA 7)) F—<Hlilg a7 (F1D. B4
Bl< A (Balb/c ¥ 7 &) T, FBOERLIT- 7
LA S1EHEONA 7)) F—<filgch o722
&b, TC-mAb < W A Tl B MO LIZAT & A
DEALHE U TEW S F I T 2HEDN S MES R
B Rtk SR S 7z,

Bo5NHE b EpCAM £/ 7 0 —F L Hifk % 3
M IRAT L 7246 %, MR IETES % EpCAM 5
F, 7DD native %1 D EpCAM % 723 5 L

t hR RS
hCF(2-W23)
—_—
Telomere i i
Centromer:
. Ch,2 Ch,14 (Human)
) —t—p hCF(SC20) . Double Te XX
o) B iHk Y (Tomizuka et al. PNAS, 2000)
@112 (1aq32.33 HRIDOE MUABGE TSR DB
1.4MB) "4 3MB)
Telomere
Centromer:
(Mouse)
LoxP AIREE E
| (IGHK-NAC)

Telomert
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ETIEBEETH - 72h, BE - KE AT 7TEERA
TREPHEEER L (E2)o TNLOHRND,
C. mastitidis B2 J§ &G T Y e COFBEIZ L Y AT
LT ENHLENIIRY, T FEBRLELZITORWV
RMIZBCTIIWIIIE XA L 2 WS &SRS
nz,

4) FATIRRDOTEER

BN BT B C. mastitidis G DFEATRIT % H
BT 5700, BREMWHEZERLIDFHL TS Y
AfABEEZALZTHEBE LM~ AZRELZ. 2D
R 4BETOM~ Y AZBWTIRE - EFAY
TR T C. mastitidis GYEDPHER SN, HRIERE
BB AR C. mastitidis RGeS SIE L TW5BH Z &
MBS E o lze T 70, IEHRIEBPHIZ BV TIZ,
RO~ 7 ADRE -8 A7 7E#EBA T C
mastitidis PE F 721X A RS AT ENREL TS
Do (Bt 4RBEE, B SHEE), EEmia
TR~ 22805 MENERIIHRE SN2 -o
72o TORWHDS, EFEREST ZAIIBWTE, C
mastitidis &G |Z X 5 EEFERANOEEIT/NE W LA
Wr L 720

4. % ZZH\F B C. mastitidis BEeHAE :
BAEEEEL (3 EIE)
WHEHTOHE KB DERH, X— v X%

MW7 E T TH 5 SFEDFIEN TR S N7z,

[A]— RN ORI BT H BB 5 EFERE

RAHERR SN, F72, BFIC X B0 & EAIREED

HALZ R LBEICB W TIZEE O S X R

M ans (M2A)e X— R T AIZBIT 25X

JEIX, HRBE & LTC bovis BSHISNTHY, Higk

WIZEIET 2 & BRIeh i L WIRERTH 5 &3

EEINTVD [12-14], BEFIZBWT L HEEITH S

EREDEAE LRGN EE T o 2R H 0, B

FIZBWTY, BAIEEZREL YT AT HER D
BN 2 5 ERUE L7202 S L Tz, 20
I BRRIWITBVT X — P77 2T 5 ZIEDFIE
BEBMER SN2 LS, C mastitidis EF DI H
2 C. bovis &G b Feb 7720, FIE~Y T RIZBIT
AW OB FEi L 720

C. bovis (XN OB 5B ENT, C. mastitidis
FeEToEE»r S s (k3), 7, EHAEM
HOFFEIRA D S XL FIREN T T 2 TR A0
AEn (M2B), HRE - B2 AT TR DR R
EEbEDLE, FHEMBIZED SN ME I C
mastitidis TH5H EE 2z LN, LEORKRLD, C
mastitidis \345 5 ZIED KK EH O —D & 7 5 W geE s
RIEE N7,

5. ¥ XIIHFB C. mastitidis BIE © BiIIR

WIMEIC R 205 E LCTlE, BT ENZ EDHE
BRALERFIC B AREHEHEORE LPLELEEZ,
Corynebacterium JEH \ZFRE IR OFT NI — FREH
WS X 5 RS 2 MG L 72 M RERTIC 63% =
)= VEERERNyI—=FA VI T4 = F®
TREHHEL, 3HMEOEEMIZE TR~ Y AR
BRIZ BT D S D C. mastitidis ¥ O % TR
L7 CORER MhoRBREWIZBNTE C
mastitidis O Z J§ &G I MERR S /2%, M@ H» o C
mastitidis | I I N o7z (F4), LLEOEED
L, I— NFRHEHBWRZ 7R EHEEL, R TR
EDFEEBNIEIZ X B C. mastitidis B IMUE O i E =)
ThbHIEHIREINT,

BB T AEE LT, 2)—v Ty T
BOFBE% C. mastitidis EVEFTE Q=) LT
BT, EEANOAERIRC A EBRLEEORE
ERMELZ, TNHOMEIZLY, FEMKG2»H
Bo~y Ak RE LBETIE WMELD C
mastitidis FEVETdH V), EGERG IR OZRATER T & 72,

R2 FFEMHICBIT 5 C mastitidis [EGFHE ORERR

N . . HAZ L7 21 it %

e A Ve MRbG - B A 7RE2E ke R - BR AT 7RE MR

EIE X—F<YA 9 kst (9/9) e (9/9) FtE (9/9) et (9/9)
SDCI ¥ 7 A 9 Btk (9/9) Bk (9/9) Btk (9/9) Fatk (9/9)

o X—F<wA 3 EE (3/3) Bk (3/3) Btk (3/3) Btk (3/3)
SDCI ¥ 7 & 3 Btk (3/3) Bk (3/3) Btk (3/3) ik (3/3)

B3l X—Fvv A 3 Btk (3/3) Bk (3/3) btk (3/3) Bt (3/3)
SDCI < 7 A 3 Ktk (3/3) Ktk (3/3) btk (3/3) fett: (33)

HARZ L T7IZBWCENEEAT L/ X — K~ 2 (BALB/cAlcl-nu/nu) 3 X U8 SCID 7 A (C.B-17/lcr-scid/scidicl) O
2REDOT T ADD, FNENHERNORLZZ 30y N EEIRL CHIERBICHER L, £0vy o~ Ak, 5 EkE
[ZBWT 28T, 1 BER LGRS ASTTR, C. mastitidis Bl < 7 ADEE SN TV LEAFTREICTHE L2, 7T HABOFAE
%, Wilizk 2 S8 E ICLAS €=% ) ¥ 7t ¥ & — k% L C C. mastitidis A% i L 720 C. mastitidis O B2 g B4 3 R -

BERE AT 7 REFMA ST, TR L MRS FE et | Rl L 7o
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L2L, 4 2HBOBAETIE, 1HFREOM~Y AL FEiL TV 2HABEENOBREEROZERIIAHTH
BT C. mastitidis 7§ ERDRER SN, FHFAFTRIC 570, EHEBRGROBEBEIA T TH - 7215
THB L TCWABIE~T ZZBWT Y C mastitidis R, WEREOREZRICL VREMAIFLAT AT
R JE G SRR & 117> [data not shown]o AZEHIR% BEMERH L. DLED X )12, BIWIBANIC C. mastitidis

2 X—F<TRAZBITEEHSEE

A& ERERIE~ Y ADONEITR 6 BiG, HlEX — F< 2 (BALB/cAJcl-nu/nu) (ZJESEHIE % B2 FRAE L,
5B ICEHO BRI 0 5 SEERE RO [alo /2, BIREICB T HESMIE TRIEX — K<
7 2BV TIE, B X A L EIEOS S SIEERDSER SN [blo B BEMSIELFELZTT A
CBU AT BT R - IR, FRERZ R U2 AR50 b, B O mE Rz,
~oru7 7 —YREERDL [cdl. WA RO/ AEBRBIZBWT, Gram $tlEME % RS EAER ORI
WD SN2 REEED) [ef] ICLAS E=% 1V ¥ 7t ¥ —WaiinEs b S IER).

R3 B&HSREREY Y ABT L EEDHRE

FEP] i 1% C. bovis C. mastitidis

FEJE AT TR B2 )& PCR B Jg AT 7 H AR MR
BIER] X—Fx o2 7 Btk (7/7) Btk (7/7) Btk (7/7) Btk (7/7)
EEF X—FvT A 1 Pk 3 sk Re e

B EHE % FE L 72 JEBEAAREHE X — <7 A (BALB/cAlcl-nu/nu, HE5E 17 %1, EiE 11 61) 2B 5 C. bovis KL U C.
mastitidis 1R % FEE L7z C. bovis ML B2 E A T 7 OB 34 I O B2 8 O PCR Wit %, C. mastitidis AL 5B
B2 AT 7 DR O MR SR E % L 72
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®4 T FREHBBE A2 EZEHEC L5 C mastitidis T I O B

C. mastitidis

= T 4k ¥
A R S T ENE i
HErl O X—F<7w A 5 bl (5/5) Ktk (5/5)
HEr2 X—Fww 2R 5 itk (5/5) Ktk (5/5)
HER3  X—F<7w R 5 itk (5/5) EE (5/5)

6 JAE - HEME X — K~ A (BALB/cAJcl-nu/nu) (2 3FEEHO v MEGEMIEZ TR L, 3~5
WIS C. mastitidis A% Fhi L 720 BT RMEEOREHERZICIE, 63% Ly / —VEFRE R
YEA=F (AT T 4=V R, HEROTERMERR I MR B T EE L %

B L 720 C. mastitidis O JZ J5§ G X IRI -
TR L 720

YT ) TR LRI T O RGEEET ) 7 0%
X, AZERIREF O R % FhE L TV T b RGBS LR
T 5 fEMtEA R Sz,

FEORIED S, REASEEYMEAEDO T ) — >
Ty T ERERT S LI, BRI LT, HH
SOMRBFAE L R E~OHMA S5 kL,
I — FREFHEE 7B ICHE L ToOEREREE L
B ol T, BREFEOTREEARIE SN0
BEARET v POFEEEIX, MEWEHALTEH L2, &
bz, BREBIERE LT, REAET Y AIZEBIT
B AT B~ O AW RRAEHTE H & F B o AW
E=¥Y) »ZIHEBIZ C mastitidis 3 X Y C. bovis %38
ML7ze SNHOREICLY, REREEHICE
VT % C. mastitidis DPEFASERTE, BAEICELFET
D 44E[H], FREP L VIRESHERE SN TV S,

6. HBhHh)IZ

Corynebacterium JEHE O H T~ 7 A D SPF #IHH
WZEENDLOE, RGC XY, RS X OB
Nesg Atk U5 C. kutscheri (A A3 3V AH) OAKRT
H5 [15]c L2L, X—F37 2BV TIE, Hh
XHEDORER E L TC bovis DHRE SN T WD
[12-14]s C. mastitidis \ 3G RRSc [10], HREEZ [6]
BLUOT7 NE-HEFEETV [11] RETHRETES
NTW DA, HIREGEZ BT 5 ge ) 200 5 12 B
ST v, T2, 7RI T L EGFERTIE
WEETHMTLZENTETCBLT, C mastitidis 1%
BT RREARTIER L, 2RNREREZE L7
MwEbEZLNTWS [6].

WHERETHM U7z C o mastitidis EGEZ, fH LT
WS ITITETORERE~Y T ARG al L
FOREEG~ 7 A BW T, B TENZ EDE
BRI X D WIMEAT A L2 2 &5 R s h
Too 72, YU ABOMEFICIZREIZE > THHE
MIEAFHFE I NDEEMELSE 2 b, REFIDOFE
Ui & 7o 72T EIAS, C. mastitidis \ZJ&Ge LTz
P, WEMREN CTE LD o720 A HTH b,

196

BEJE AT 7 REFERAT ST, B AR L L B e pe A 12

F7-, BYEWMoOENEEIC L 2 REMRR R G E
B FE L TWRWzo, C. mastitidis EGE DI HIEA
EXTAEHVTZREEETIVIZED X)) RIFET
B LML TR, Lo L, C mastitidis D
W IIE % fR6 72~ 7 A CIATKIC B 2 RIER &
DHERENTBY, C. mastitidis RGNS FEERFE R 25
B IRt REwEEZ 5N,

WA SIEL, X— R~ 2128w TEgbiE s
9 (B ER) EIRT 235, C bovis DR HNE
ODHMAEEETHAZ LA EINLTV S
[12-14, 16]c —HC, C. bovis GBI BT b HFhE
HEFEETHD I L5 C bovis BREDEAED R
H3EN [17], F72, Staphylococcus xylosus b )8
KB ROBREHNWORE LS oEES N, RREREO—
DELTHEINTVS [18], Fx OB\EDREERT
b, WA SIEYT T ADREIRZ D PCR A TIE C
bovis SEETH HE % LHEMERLTBY, HhE
FEDJFEIKNH & LT C. bovis & 35 7% 2 MAEW DA
DRI N TV, BHRICBITAMEEEYT A
DHEWREIZBNT, BEEWRED» S C. bovis |3
& 312 C mastitidis SR S vz 2 &%, C
mastitidis D34y 5 SIEDBKNE O—2>TH A W ielk %
RLTWS, s EEITERREANICELT 5 &R
N2 RYGYETH Y, FIER TIIARE R R I TE
ROFEAELED NS [12, 17] ¥EAEAEF IR
L7 A ESERAEICBWCE, EESHYOHIE, B
it JEE 5 M N O B i o0 B IE ) SR L & W D% )
TAbZ: &, FEEBNORE LB R s N2 &
53, C mastitidis |\ IHRIERLE< T 2B WL ES
TR XA &I L 72

ARl C. mastitidis &G DFEERD S, B IZ B
\F % SPF MiACTH H 12 & F L7 WA M B G DSR2
SNTWE, TOWMEYORKRGE B L OHEMEHEK
WEHE SN TWTY, FEEMORMSE L CEW
ETINVOIRRE R &% K L CTHRA TG 3] o v
AW 5 EEELEZ LN, FRIZ, B
AR T A VT REE T IV IBEY DK



EEREIY = 2 — A 2023

BN ERTHEINL720, TOREWIZLS
&G, EBCREDSEAL L 2B ISR &G L LT
FHET B fEIED S EE R Do

. BiEE

VA ATEI BT 5 C mastitidis FEGARIT O
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MRE - fEakfEY)

-
FILIERIRS  FEFEED
HNFH BMERFHRE
HInHAZ
J

B L PRRL R 221, 1964 4F |2 3% A7 & AL 72 il 1 R i 1L

WEBIREASETD2% ¥ ¥ /S A8 ER 205
I—Z2M5ER R B RFTT . EEDVEL T D
BB ER D D B RILF v v 820, [WILFE
DAL T B EEFICME L, BHZiZidwsrns
BB ERT AR ENRBEETT (BHL, 2),

BER1 bR IE R

2008 412 Bk L 72 B & A HI B H45 40 1
BN S BB T, BlEE, L) b - JEREA:
WHOERIAR S LT, ARMfESE BROFM % X
0, HEEERIGH % S BWFEN R - BE O FERK
Ea T LTWET, BiFE voTh, & F
EFERGERH U D L7720, BRIk, fFH
WS BEFE Vo REFEORERGE S,
EERBIWE, B es s CICHSE T, Bire
haxhN—TE2LIOBEEHELTCET, 72,
AR 4 O BR AR 2 KON 2720, LIERE
RIS L, 4FERICEADSOFE L - Bk
IS TELEI RN ) F 2T 2 E L TVWET,
FEMFEDOT —~ bFERANOEKRIZED X, HiE
B RRO XD RIS o WILE, BAH)
Wh bR, EBREWE T ToMRISTIFTT
(BH3),

EHEVFRT 2HPWERFMEZETIE, AT A
(X3 RXI) RN AR, MY ALY,
AHREPIEYT A - Ty b O/NEEEEEO AR
PR L T E T, F v VS AWIZERIE Ao
BEEED DY, UWFFREOEEE RIS, 14EE

BE2 AHA4 77 A (WILF v /82) 225k Mib
TEW%—E“G%Z)O

BFE3 @BMFEHoBWEATRELHEEREN AL
BMOL. a7 v DREDPHMR Do
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PO AFET TOFEOFEEN BN L 06, HA,
B OFABEEEY LT E 3, iR cid, micd
X—=hY)TRZFIIH Vo zh - KEOFE
DIT-oTCVET ERLESBHWEBL T, #1F
NOBYORFHRLFFO A EEST 5L L b1, BYo
FH HECEI a0 = — & HERET B Bl e ek & 4
RZENVTELREL L oTWVET,
MIFRETHE L TV BB DLid, A7 R
DOEBREW AL TE L R SE— S5k o LEE-K
FHEERBIZ) 5, WiFTE LD A B RFERF A
EFIEROMAETRKER - RFIN T
bDOTY, LA ALTRRFEZEFRE SN,
2010 4F |2 R L FRRF R EANRB) S Nz DITPE, R
IZEASNT L7z, EH IR E 0% R KR
ROFAT, MEEAEDOIREDT, Hi- 2B LSO
EEBRBPLR RMB A 1T> T F L7z, KRS
T#H, Y7 ADAREW/HI IR T, TRV —R
DI - BRFF - IRELOEFIHEF L T FE LA
2015 4R IR ILBRRF REANRE) L, HROBW D &
fihiua S BB ICEE L2z B4R, TR &Ik~
ATy N OBEHRRTICHLL E L,
B, oo = —offfFERoss, #ns
MO, EEY:, MRS, A fTH, EYL
& B AW ENEBRICOWTTHRTVWET, b b
R D LR SRR DRI D 7260, <7 AR T
b K ) B2 EEREIY TIX A T & AT B2
MAEHSNITELL— 7 REWEHRE LT,
ZS ORIMIMER L2225 uE e 2 T E 9,
AT, BI85 THERR L T 2 TR R A % 4R
ALET ~HRETERPNLZLIIREN T T, Y
WIREOBWIR LT - L2 BRHLICELN
724, AL CTAWHITRIE, &5 F TN
T IUEEN T,

ZLYZX (Y9I XT)
2744 Suncus murinus, ¥4 house musk shrew (house
shrew)

T (EEHE) & LTid, BB EOHE
FIZBT DME—OFERBYH L L TS TwE
o TYT OB - A & HULIZIRT IO —ER I
S L, BEHEES v A (BRA, BE) T,
FEANEEIRE , R A XRFBth, Jefhfih &
WIMERSEON, Z22 g% RIEE 72854
HRZEH IO == FRENTWE T, A ¥ 7 AFF

199

HOFEE LTHF v T30 &) BT s TE A
H#4 T,

227 2DELEY
o HOHLE
(REREORSE, v MUEE Sho/xin)
o Uy avfg - ILMBR AR
BIpttE (ewfEsThi o), Akt
o MEI-Z 5 (BYFERE, B, (L2 B & D)
EFYCOREB (YR - Ty b TIEBEETAL)
o A7 5 —PiGMKRIE
FROELE (7 A - 5y MZiERWw)
» Dio2 E¥ (& MiEDio2 %, < X -5 v hidDiol &)
ACIRANTH 14
o BFlBtERERE L BRIGIT (7 RB S v /37 A 4E)
o FAEVEREIREE - B IE (EDSAEOF )
o FEYRZ R ORE & R
(E% I UA, AraC, A b FLFF—FRE)

2L 2DMEaO0=-— (R&3)
KAT %ll L
A=)V - B b~ ARFEOBF AR R 1992

FICHERRFRFLCTHER SN RH T —
Wgeeary o=y 7 Jx BT 2546 OEER
e LCHHINTWE S, ZHEIT R T, Wikt
BEAIRE, 2010 4\ Fil I BRRL RS2 1B A (B 4),

NAG %t

Tl ol AT A2 6 0 5 A 3k R ffie A v 7 A Tl
WNCE R S N EFEER] (19734, AdEKF) % H
k& LTnET, RERLKEITRDEC, Hny/h
AR A4 A T4, MR R M, 20104512 [0
HRLRAEISEA (BES),

BEE4 KAT A v 7 A%
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BK-Slc45a2°°® Z#k

TN AR R (PRI AR T T
EN-ELE ARG EREE L, BKRME (KAT R
ENRNVTTTY A RFEOKHHR) ~NELKH S
2bDTT (AHEKFETEK). & M DOCA4ZER
WZAHY . 2010 4R IS RRILEREFRAIEA (BH6),

TESS %%
ATEHOFERBAAERET B EE (ch), 7)) —
AFEM (or), WBBRIR (d), BLUVAZIT—EX
B (suc) BREFTHLERZME (BDHBERFETER) -
FTheEh, ZBHE, 1Y FAT 7, 1O BAEE
ENAGRMIZA Do 722 RT, KEIZ L ) UEE
B E STV E T 20104 12 [ (L FERL A4 12
A (BHET),

NEXXZ4E

WO P THOHE S LOFE LIV —TD—DT
HHNY AR (Microtus J&) DEIEI U = —HF T,
NG AXINF60MEZHB 2 5 CL—F 2 7 Kk
EIRKRBEILLS AL TVWET HE L KERE
Brdt, BHIEIEAETY, MIZko TRLE o2
FRERPHSEELZ LI EAMONTVET, &
NFETIZ, WOhOMEPEREIWILINTBY, &
BRE ORFELNWIFER Mg E AN FE, e
BRI RS 2 ECHHEIN TV ET,

NEZXXIDMFIO=— (SHFER)

A=Y TPNE2XXI (R#EE : Mar)

2F%4 © Microtus arvalis, $£44 © Eurasian vole (common
vole)

1969 470 5 1970 4F 12T TN v 7) — THifE S 1
B A AR E L, HARBRELAMGRSSRKETE
J5 & PR TS BRI — TR (FLIEEL O
Ed 1) o 20154 FILEEFRSIEA (BES),

BY7N232 X3 (R#EE : MrosA)
44 - Microtus levis, 54 © Russian vole (East European
vole)

19954EI2a YT - o7 MRFIVTIV T THiES
N7k ZREE L, O 7RS¥ T7HFI— -
AN T ORI TR SN T oo
ZHAE LTWET, 2001 IR KFIE
AL, REEEITONFE Lz LD —F 2 T
FAXI L IEFEREORRICZH ) 3, BRI T,
PERE LR B3 — R FERL, 2010 4F 12 [ 11
HALRFIEA (BH9),
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BEE6 BK-Slc45a2°“° X ¥ 7 A %
ocao FTEEID K

BEE7 TESS A7 A%

BEH8 1—53Y7NF A A3 (Marihk)
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ZAHRINEZZXXI (R#FFEE  Mmon2)
2%, Microtus montebelli, .4 - Japanese grass vole
HAREA O 3 R 3, 1977 45\ H EIRAR T
THIME SN AEEELREREE L, HARBREA R
FRETHFEIN W B aon = —2dRE LT
WES, 7 ) - ABEER (FRGERSIEER) 4
LCF ¥ Bk — R FERL, 2015412 [ I3
BREAIZEA (FE10).

TL—=U-=NgxXI (R#fH : Moch)
254, - Microtus ochrogaster, ¥4 : Praire vole
JEREONY XX IFH, 7 A S CTEBRBIWL S
N, HREINOMIZEE THEFI N T2 d 0, K fHE
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AL B F L7ze IR S, REMER ED
FARYMRERIZBUT B A7 204 FRECEE -
WCBULEFETRLEABLCVwES, £/, EETR
Wrofs, FEEETELT, Iy MESEMmik LD
Hspa$8 (heat shock protein family A (Hsp70) member 8)
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Experimental Animals

— M X E H—
Vol. 72, No. 4 October 2023

E

Targeted proteomic analysis reveals that crocodile oil from Crocodylus siamensis
may enhance hepatic energy metabolism in rats ..........cccccooiiiiis 425-438

Wirasak FUNGFUANG" 2, Krittika SRISUKSAI?, Pitchaya SANTATIVONGCHAI®,
Sawanya CHAROENLAPPANIT#, Narumon PHAONAKROP?, Sittiruk ROY TRAKUL?,
Phitsanu TULAYAKUL® and Kongphop PARUNYAKUL?

YKasetsart University Research and Development Institute, Kasetsart University, Ngamwongwan
Road, Chatuchak, Bangkok 10900, Thailand, ?Department of Zoology, Faculty of Science, Kasetsart
University, Ngamwongwan Road, Chatuchak, Bangkok 10900, Thailand, 3)Bio-Veterinary Science
(International Program), Faculty of Veterinary Medicine, Kasetsart University, Ngamwongwan Road,
Chatuchak, Bangkok 10900, Thailand, “Functional Ingredients and Food Innovation Research
Group, National Center for Genetic Engineering and Biotechnology (BIOTEC), National Science
and Technology Development Agency, Phahonyothin Road, Khlong Nueang, Khlong Luang, Pathum
Thani 12120, Thailand, ®Department of Veterinary Public Health, Faculty of Veterinary Medicine,
Kasetsart University, Malaiman Road, Kamphaeng Saen, Nakhon Pathom 73140, Thailand

The liver is a key organ governing body energy metabolism. Dietary fats influence energy
metabolism and mitochondrial functioning. Crocodile oil (CO) is rich in mono- and polyunsaturated
fatty acids that contain natural anti-inflammatory and healing properties. Our study examined how
CO affects the expressions of liver proteins involved in energy metabolism in rats. Twenty-one
male Sprague Dawley rats were divided into three groups and underwent oral gavage with 3 ml/
kg of sterile water (N group), CO (CO group), or palm oil (PO group) for 7 weeks. Body weight,
energy intake, liver weight, liver indexes, blood lipid profiles, and liver-energy intermediates were
measured. The liver proteome was analyzed using shotgun proteomics, and the functions and
network interactions of several candidate proteins were predicted using the STITCH v.5.0 software.
Body weights, energy intake, liver contents, and lipid profiles did not differ between the groups.
However, hepatic oxaloacetate and malate levels were significantly higher in the CO group than
in the PO group. Targeted proteomics reveals that 22 out of 1,790 unique proteins in the CO group
were involved in energy-generating pathways, including the tricarboxylic acid cycle and oxidative
phosphorylation (OXPHOS), and were correlated with the AMP-activated protein kinase signaling
pathway. Cluster analysis of 59 differentially expressed proteins showed that OXPHOS-associated
proteins were upregulated in the CO group and that three glycolytic metabolism-related proteins
were downregulated in the CO group. CO may enhance hepatic energy metabolism by regulating the
expressions of energy expenditure-related proteins.
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Nuclear factor of Activated T cells DEEFME #1&H T 3
(D N Ry B A (L =1 « OSSP 454-459

LisEE " - =AY - BEMTEY - =#AE"D - WNEFR? - AR -
FEEZ? - MREX" - Maribet Gamboa® - dtticF 4 - ;8 18"

VEBEAZEBRRSHRER AR ERRET T IVETRE S, 2 MEHEEM RS TR,
®Department of Ecology, Faculty of Sciences, Universidad Catélica de la Santisima Concepcion,
VHRREEFRAMEAR IV ZABLETOT T T b

Nuclear factor of Activated T cells (NFAT) 13, SIEIGE R Z DM ARSI EE 2 iEE K
FTH Do NFAT DIFIEE in vitro 3 & Win vivo TIN5 3 A7 A M+ 5720, NFATIZ
& o THEBFE S5 enhanced green fluorescent protein (EGFP) BfZT I AT 27 M aEA
L7zLR—% =<7 A% B U720 NFAT 2535 B [KFCTd 5 activator protein (AP)-1 & I&iE &
T AL ML2ELTFD-286705265DEF % 6 DEAEL, FIV U FF—YiR/NTOE—F—
& EGFPEIZFERINCREE Lz oML E—F —F kv M % CSTBLI6ZHEINZEA L, b
TUYAT 2=y 7 (Tg) Y7 A% #tAE L72 110IED~ 7 A 7 L2 T A5 S h,
2DRBERL R = =< T AL L TOWEEZR LTz, 2NHDOY T ADOCD4 B LU CDS' THlE
28T % EGFPHOGIE, CD3 3B & UFCD28 % 413 A MW & 1) 3458 4172, phorbol 12-myristate
13-acetate (PMA) B X WMionomycin (IOM) ZN-ENHMTOREIZEEL, F2F N5 OEEH]
L3R < EGFP F8HL % Bk L 720 TS PE ) Bk /%% — v @ EGFP ZH LAH-725, HbLFEL
R BETHINEY 7%y P TBIE SN0 AL 3= T (Th) 1, Th2, Th9 3 X OSHIEIE T M TIZ,
PMA + IOM#ll#2 £ % EGFP & B 5 ATCD3/CD28 Hl B L A58 L ) 381 CTH D, Thl7
M C XIS C RIS 0 EGFP S RFE AT A B 72, FA DWEH L7ZZNFAT LR — % — <
7 A1, NFAT/AP-1 25 FRTER 3 A B ML THIRICB W TRITT 2 DICERTH 5.

AAV9-CMV-iCre DRAEREAICE B XA TILLR—2 —< 9 XFED
BEEBRILEBIAND N T o R A T S T e 460-467

Natalia Gogoleva"? + Zeynab Javanfekr Shahri"? - BFHE? + Ching-Wei Liao"? -
A #H"? - HEHIE? - Hyojung Jeon2, 4) - EiE 239 . EEEAZY
VR ASEARERE 12— N\ A O —F M TAT I 4, VRBEAFEFERER B FEREFREE,
VHBEAFEFERRESREINER L 27—, "HBEAFEXERRIGMILEMEE,
VA FE SRS ERER TS

T T WEET A OV ANMERL 9 (AAV9) 1X, MEAMEEM TS 2 il L, k4 2 flfaflz zh=
JEATELI DD, BETFEADY—VELTEESNRTWS, KIfZETIE, ¥ 7L
R—=F— - FFT VATV =y 777 A (GRR) JRIZBIT 5 AAVI-CMV-iCre D IEHEPIEAIZ X
LB OWTHET L F L7zo ZOFEE, AAVI-CMV-iCreld, E9.57°5 E115DIRIZB W
T, I, OB, B, MR, xS L EBOBERO NS VAT T arm b b T ENEILES
NFE L7z TNHOKREIE, AAVI-CMV-iCre DG ALY, GRR~ ™ AR TILHIFIZ b T
VAY Y a v RATI ODOFEATIRE L FETH DL I L ERIEL T b,
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Phosphoglycerate kinase (PGK) 1 succinylation modulates epileptic seizures and the
PlOOd-Drain DAMTIEN... ... e 475-489

Yuemei LUO, Juan YANG, Lijia ZHANG, Zhenzhen TAI, Hao HUANG,
Zucai XU and Haiqing ZHANG
Department of Neurology, Affiliated Hospital of Zunyi Medical University, 149 Dalian Road, Zunyi,
Guizhou 563003, P.R. China

Epilepsy is the most common chronic disorder in the nervous system, mainly characterized by
recurrent, periodic, unpredictable seizures. Post-translational modifications (PTMs) are important
protein functional regulators that regulate various physiological and pathological processes. It is
significant for cell activity, stability, protein folding, and localization. Phosphoglycerate kinase
(PGK) 1 has traditionally been studied as an important adenosine triphosphate (ATP)-generating
enzyme of the glycolytic pathway. PGK1 catalyzes the reversible transfer of a phosphoryl group
from 1, 3-bisphosphoglycerate (1, 3-BPG) to ADP, producing 3-phosphoglycerate (3-PG) and
ATP. In addition to cell metabolism regulation, PGK1 is involved in multiple biological activities,
including angiogenesis, autophagy, and DNA repair. However, the exact role of PGK1 succinylation
in epilepsy has not been thoroughly investigated. The expression of PGK1 succinylation was analyzed
by Immunoprecipitation. Western blots were used to assess the expression of PGK1, angiostatin,
and vascular endothelial growth factor (VEGF) in a rat model of lithium-pilocarpine-induced acute
epilepsy. Behavioral experiments were performed in a rat model of lithium-pilocarpine-induced
acute epilepsy. ELISA method was used to measure the level of S100f in serum brain biomarkers’
integrity of the blood-brain barrier. The expression of the succinylation of PGK1 was decreased
in a rat model of lithium-pilocarpine-induced acute epilepsy compared with the normal rats in the
hippocampus. Interestingly, the lysine 15 (K15), and the arginine (R) variants of lentivirus increased
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the susceptibility in a rat model of lithium-pilocarpine-induced acute epilepsy, and the K15 the
glutamate (E) variants, had the opposite effect. In addition, the succinylation of PGK1 at K15 affected
the expression of PGK1 succinylation but not the expression of PGK1total protein. Furthermore, the
study found that the succinylation of PGK1 at K15 may affect the level of angiostatin and VEGF in
the hippocampus, which also affects the level of S100p in serum. In conclusion, the mutation of the
K15 site of PGK1 may alter the expression of the succinylation of PGK1 and then affect the integrity
of the blood-brain barrier through the angiostatin / VEGF pathway altering the activity of epilepsy,
which may be one of the new mechanisms of treatment strategies.
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The analgesic effects of dezocine in rats with chronic constriction injuries............ 496-504

Baojun FU, Jingjing JIANG and Yugiong HUANG

Department of Anesthesiology, Sixth affiliated Hospital of Guangzhou Medical University, Qingyuan
People’s Hospital, No. 21 Yinquan South Road, Qingcheng District, Qingyuan, Guangdong Province
511518, P.R. China

Neuropathic pain (NP) is caused by disecases or dysfunction of nervous system and has a
considerable negative impact on patients’ quality of life. Opioid analgesics can be used for NP
treatment. However, the effect of dezocine on NC remains unknown. In this study, we aimed to
investigate the analgesic and intestinal effects of various doses of dezocine in rats with chronic
constriction injuries (CCI). 100 rats were equally divided into 5 groups: the low (D1 group), medium
(D2 group), and high (D3 group) doses of dezocine, and sham operation and model groups. The
effects of dezocine on pain, analgesic effect, pain response, and tension and contraction frequencies of
intestinal smooth muscles were assessed. With an increase in the dezocine dosage, the cumulative pain
scores of rats decreased and analgesic effect significantly increased; mechanical withdrawal threshold
(MWT) and thermal withdrawal latency (TWL) improved in varying degrees. The expression of the
NP-related proteins glial fibrillary acidic protein (GFAP) and connexin 43 (Cx43) was also improved
by dezocine treatment. The results of western blot and ELISA showed that IL-6, and monocyte
chemotactic protein-1 (MCP-1) levels also decreased significantly with an increase in the dezocine
dose, indicated that dezocine alleviated the inflammatory microenvironment. The dezocine exhibited
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no significant effect on the tension or contraction frequencies of intestinal smooth muscles of rats. In
conclusion, the analgesic effect of dezocine on rats with CCI is dose-dependent and has little effect on
the tension or contraction frequencies of intestinal smooth muscles. Our research proved the analgesic

effect of dezocine in rats with CCI, and provided further insights into new therapies for NP treatment.

Effect of felodipine on indomethacin-induced gastric ulcers in rats...............c........ 505-512

Nergis AKBAS", Bahadir SULEYMAN?, Renad MAMMADOV?, Mine GULABOGLU?,
Emin Murat AKBAS* and Halis SULEYMAN?

"Department of Medical Biochemistry, School of Medicine, Erzincan Binali Yildirim University,
24030, #Erzincan, Tiirkiye, 2Department of Pharmacology, School of Medicine, Erzincan Binali
Yildinm University, 24030, #Erzincan, Turkiye, 3)Department of Biochemistry, School of Pharmacy,
Atatirk University, 25400, #Erzurum, Turkiye, ")Department of Internal Medicine, School of
Medicine, Erzincan Binali Yildirnm University, 24030, #Erzincan, Turkiye

Felodipine is a calcium channel blocker with antioxidant and anti-inflammatory properties.
Researchers have stated that oxidative stress and inflammation also play a role in the pathophysiology
of gastric ulcers caused by nonsteroidal anti-inflammatory drugs. The aim of this study was to
investigate the antiulcer effect of felodipine on indomethacin-induced gastric ulcers in Wistar rats and
compare it with that of famotidine. The antiulcer activities of felodipine (5 mg/kg) and famotidine
were investigated biochemically and macroscopically in animals treated with felodipine (5 mg/kg)
and famotidine in combination with indomethacin. The results were compared with those of the
healthy control group and the group administered indomethacin alone. It was observed that felodipine
suppressed the indomethacin-induced malondialdehyde increase (P<0.001); reduced the decrease
in total glutathione amount (P<0.001), reduced the decrease superoxide dismutase (P<0.001), and
catalase activities (P<0.001); and significantly inhibited ulcers (P<0.001) at the tested dose compared
with indomethacin alone. Felodipine at a dose of 5 mg/kg reduced the indomethacin-induced decrease
in cyclooxygenase-1 activity (P<0.001) but did not cause a significant reduction in the decrease in
cyclooxygenase-2 activity. The antiulcer efficacy of felodipine was demonstrated in this experimental
model. These data suggest that felodipine may be useful in the treatment of nonsteroidal anti-
inflammatory drug-induced gastric injury.

Effects of taxifolin on aspirin-induced gastric damage in rats:
macroscopic and biochemical evaluation ...............cccciiiiiiiiiie, 513-519

Serkan CERRAH", Nergis AKBAS?, Fatih OZCICEK *, Renad MAMMADOV?,

Durdu ALTUNER®, Halis SULEYMAN® and Seval BULUT*

Department of Gastroenterology, Erzurum City Hospital, Ataturk neighborhood, Cat Yolu Street, No:
36, 25240, Erzurum, Tirkiye, 2Department of Medical Biochemistry, School of Medicine, Erzincan
Binali Yildirim University, Bagbaglar neighborhood 1429. Street No:2/1 24100, Erzincan, Tiirkiye, ¥
Department of Internal Medicine, School of Medicine, Erzincan Binali Yildirim University, Basbaglar
neighborhood 1429. Street No:2/1 24100, Erzincan, Tirkiye, 4)Department of Pharmacology, School
of Medicine, Erzincan Binali Yildirim University, Basbaglar neighborhood 1429. Street No:2/1 24100,
Erzincan, Tirkiye

Taxifolin (dihydroquercetin) is a flavanonol isolated from various plants and has antioxidant
effects. The aim of our study was to macroscopically and biochemically investigate the effects of
taxifolin on aspirin-induced oxidative gastric damage in rats and to evaluate them by comparison with
those of famotidine. Rats were divided into four drug administration groups: a healthy control group,
an aspirin-only group (ASG), a taxifolin + aspirin group (TASG), and a famotidine + aspirin group
(FASG). The results revealed that in light of the results that we obtained, 50 mg/kg taxifolin had anti-
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ulcer effects. At this dose, taxifolin was able to bring COX-1 activities to a level close to those seen
in healthy rats with appropriate macroscopic, oxidant/antioxidant, and biochemical parameters. Based
on these results, it can be said that taxifolin may be successfully used as a more potent alternative to
famotidine, which is the currently accepted treatment for aspirin-induced ulcers.
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Humanized CD36 (hCD36) mouse model supports the preclinical evaluation of
therapeutic candidates targeting CD36..........coccuviiieiiiiiiiee e 535-545

Xiulong XIE™), Zhenlan NIU", Linlin WANG", Xiaofei ZHOU", Xingyan YU,
Hongyan JING'™ and Yi YANG'™

"Biocytogen Pharmaceuticals (Beijing), 12 Baoshen South Street, Daxing District, Beijing 102600,
P.R. China, ?Jiangxi University of Chinese Medicine, No. 1688, Meiling Avenue, Xinjian District,
Nanchang, Jiangxi 330004, P.R. China, ®Yangtze Delta Drug Advanced Research Institute, No.100,
Dongtinghu Road, Haimen, Jiangsu 226133, P.R. China

CD36 (also known as scavenger receptor B2) is a multifunctional receptor that mediates lipid
uptake, advanced oxidation protein products, and immunological recognition, and has roles in lipid
accumulation, apoptosis, as well as in metastatic colonization in cancer. CD36 is involved in tumor
immunity, metastatic invasion, and therapy resistance through various molecular mechanisms.
Targeting CD36 has emerged as an effective strategy for tumor immunotherapy. In this study, we
have successfully generated a novel hCD36 mouse (Unless otherwise stated, hCD36 mouse below
refer to homozygous hCD36 mouse) strain where the sequences encoding the extracellular domains
of the mouse Cd36 gene were replaced with the corresponding human sequences. The results showed
that the hCD36 mice only expressed human CD36, and the proportion of each lymphocyte was not
significantly changed compared with wild-type mice. Furthermore, CD36 monoclonal antibody could
significantly inhibit tumor growth after treatment. Therefore, the hCD36 mouse represent a validated
preclinical mouse model for the evaluation of tumor immunotherapy targeting CD36.
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