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I, BERIoFIUHIOIIITED D ZENTSERATL, LoD DORBRIREERZEIT, S4F
FELOM—T—~& LT, [BYRBERNEFEEEEB LT, T A = AR OHFTTR] 3817,

TEREOEBMIFIEEIE, WFZEEHEICIh - CHFZE 20 £ LT, BMISEIR o Bl 2 BR{E L ¢ O JHEERTF S
FEHEM L, FOWRER AN ES (2022453 A 3 iz, Web THIE). ZiiHEEE. HMIELIC
BOWTARLE LT, 7o, Ak I r—FHHEIL, #FERRFEREGIEEMER Ok E—Fdz %
R E LChz L, [EHA I X 2 EEFEME ORI (B L T, Web TIHEZ W72
FL7, 35120 I —ODRBIREEE L LT, (2016 EEMLKFEEWERATIZEE (HF -

WFFedEE) | CER S il [RBIRPIMERII IR 25A (CRPC) D3RR, Wz X & R o — L EFTIC
£ CRPC NA A<= —OBERBLOFERTE < —H — DR FHEL, FEELEML E LT,
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1. HRGE

[AROES L HI]

ROuEOBEME2 AT AL ZBES AT ANESNEALARY v 7y Fa—n (MetS) 1F, PE
PERFEURETS 2 2 & L, FERERH o BE LT BESHHRT 2BETH D FEMetSIZ LD
HIED) A7 932 ~3fEEmnY, FOFEE LT, MEKAEITRIFIMtSOFIEROFE L & b2,
WIEBERS OS2 & AEH S T Ww b, FERR, HIER OB, DIMEERIZX 5T Y X7 £1.6715F
w57,

53 DR “EATVERERE < ® 2 A R (perivascular adipose tissue; PVAT) 1%, /& @ &
AFARYAILFLELTED, 201 DIIPVATIZ X 2 MRS 295 5, 19914E, IEHEIM D
F R R B IRP VAT 13 B IR 00 Ui 2 SMHI B 1B L T v 2Y L0 TG S N, # D%, New Zealand
obese< 7 Z %>spontaneously hypertensive rat® FIEE A EIIRPVAT O Y1 H100 BIZ I 1LV RiEE 3 27,
v b OB E BB AL 12 BB 77 — 2 RIS 27, REMEIL T 7 VB O TEIIR
PVAT I3 UAENEISI R ASHES L T W29 & EOMEMN ST T2,

% 1Z. MetSE 7 VSHRSP.Z-Lepr™/lzmDmer (SHRSP.ZF) 7 v k Ol % IV T, MetSIERE DL
PHEATEEIZ & D BB IRPVAT O R RS EH $ 2 2 L2 R L7, $%bb, BIRIEM NS L
IR 72 BT IZPVAT BEIRIEAR SUG - K $ 2 2 & TRERICEIIRIFRAE 2 ise L T v 5 2%, s
BEREFEE 23 E U 2 MetSTHRIENICIIPVATO BRI R AVER T 2, 7o, HEMET v b AW THIZE T,
PVAT DD SR F B MASHERVEF % # Dadipokine TH 2 7 R ) »¥ 5.3 3 Z £ MetSO I AEHBE
[EEDkeyt hd V=V =7 Y47 ¥ (RAS) ROPVATHIROHEIC BT HHLE T2 L%
REHLTW2”Y, —F., VEE QMM 1B T 25T, 20BIOlES v FTIIEES v + LRI,
I IEBIIRP VAT O B IRIEAZ IS RN R A B S e 7 2 ORMEEIE, MET v MITB T ZPVATOR)
WOl E & D ITHERT 200, ETPVATRIROFKEL - WHRIZE T 2 7R ) v R UFRASKR DS IC
DWTHIRS L 72

[535]

JRIET 122338 (% 8 L) K& U308 (% 6 I8) DM & CEMESHRSP.ZF 7 v b 2 & IG5 BE) Ik
R L. V) v ZROPVATHIBEE AR ORIBE L T WEREZVER L 72, BRI = =1 7 Y v &R
LIS 7%, 72 Frva ) vy BEMITHRM L, £ U % K6 % 0rgan BathiE12 X D HIE L 72,
PVAT "' @ angiotensin IT type 1 receptor (ATIR), ATIR-associated protein (ATRAP) & F7 Y ¥ @
mRNAE Zreal-time PCRIEIZ L DHE L 72o E72, M7 <) v EZBFDELISAX v + Z W THl
BTz, TBEBR, RERFREIMERZRROEKR2E % OKRESP-12-2021-01-A), B
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WEHEE BT L, [HEIRFREBYEBRIE ] 1TESWTERL T,

[#ER]

3BT B W TIE, T v N TIEPVATORIER2SVHR T 2 DIz L, #EMESHRSP.ZFZ v + O 5t
REIRICB I 2 7 2 Fva ) VI X 3R RIS IEPVATIZEIE T CIRRIEFE T I NEREICHEKT 5.
9 7o LPVATIC & 2 BYIRMARIE 5D B 03RS L7z, PVATHI D ATIR mRNAR I HEHERE 13 72 20 o 72,
L > L ATRAP mRNAE [ HEME I EL~IEMECHEIZE <. PVATIC & 2 B ARIERZD R & IEICHBT L
720 FTz. MEET v MITBI 2PVATHO 7 R Y mRNAR G HEMEIC LN RICEEE /R L, PVATIC
& 2 BRI R R & TEICAHBI U 72, 7R VIR S M CHEICE 2 5 72,

—75. 30dE BV TIE, MEMESHRSPZF T v D7 £ F v a ) VT & RIS, HEET v b
LFBRIZ. PVATOFIC X 22XV, Thbi, PVATORIRMNHEE LT, M7 v MITBWT, 23
L30HAM % B L 72354, PVATH D ATRAP mRNAE 12313 70 22 5 72 55, ATIR mRNAR 323 E12
BB CEREICEL 5Tz, £ 7Y vid, PVATHFmRNAE, MAEE V5238 Iz~
30 EE THEEIED, 5 72,

[ZRLERE]

MetSTd 5 SHRSP.ZF 7 v + D GRHIIEENRIC B 5 PVATIZ & 2 BIfRAAESE S sh 1. M o3k
P B ICHERE S D A%, MNERICAEVER T 2 2 E o E o T, F 7o, MEITE I BPVATIC
X BB S s 5 7 R Y YERITERTFE T 5 2 L. PVATHERE DTH R ITIZATIR OVEME % #1H
91253 2 ATRAP'” OFBIMET 35 2 LIZX VAT ZATIRY V7 F VO TTENEE S 2 L2 5
Nize TNHDOZ EIE, BERIIIRLLZ OO, HELFABROZENTH o7z, SRIEF. 7R) v L&
ATIRY 7 v O BRI, BIIRERALCMetSEIY) € T VIZ & D PVATRIRIZEDY D 2 0EF % 5212 L T
WwET72w,

(&% k]

1) Takeuchi H., ef al., Hypertens Res., 28, 203 (2005).
2) Wilson PWE,, et al., Circulation, 112, 3066 (2005).

3 ) Solitis EE., et al., Clin Exp Hypertens., 13,277 (1991).
4) Kong LR., et al., Front Physiol., 9, 400 (2018).

5) Lian X., et al., Curr Hypertens Rep., 18, 82 (2016).

6) Owen MK., et al., Circulation, 128, 9 (2013).

7 ) Kagota S., et al., Metab Syndr Relat Disord., 15, 233 (2017).
8 ) Mughal A., et al., Pharmacol Ther., 190, 139 (2018).
9) Kagota S., et al., Int ] Mol Sci., 20, 106 (2019).

10) Tamura K., et al., Hypertens Res., 45, 32 (2022).
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[B#9]

HARIEKEEPEE L ZIRET, Z0FEMMICEKEEORERIA NV APEE T 5, MNU
(N-Methyl-N-nitrosourea) %7 v M EANEE FVIZHEESROR 7 ) —=v 7R E L THB ST
Wb, ZOETNVIIBITDBLA NV ZAOBEEH LT L, IR LIER 2RO MEkR 7 7 7 4
> (PF) DIFFEIIHIZIF Iz DWW THEGE L 72,

[5:£]

FEERO 3 HEERMESD 7 v M IZMNU7Smg/ke % HEIIFHENH G L, &FRVIZ7 HZEZ THAKREOR
B2 AR I BIER U Tz AKERMRIZ B 2 MIRSENE CRICIRIL R M VA~ — 0 —OFBFBIE LT, &
51ZdROM (reactive oxygen metabolites) 7 & b & W CILIEMRIL A b v A E 2 HEM IR L 72,

EERQ 2 BEKFHESD 7 v M ITMNUSOmg/kg % HEIEREAHK S L, 3 BEE»52%. 4%. 8%PF
BEEES T, BRE (CMFR) . 8% PFEHE. CMFE + MNUK 5.1, 2%PFE + MNUKR S5-I 4%
PFR +MNUS#, 8% PFE +MNUK SR 23 E LTz, 4 BHBICHNREORE & fREmMIc B LT,
& LIZBAP (biological anti-oxidant potential) 7 A » % F W TULiE BB LIEME 2 BER IR U 72,

[#ER]

O MNUKRSHF48EEH B 5 & K S BRI o BATIIEESE 7 H BTk & LI oEEk &
KA DAL RO T2 BRILA b U 2= — U — TIEMNUK G %488 [ 5> & 7K G b Bl o0 #%

D—ERTY-OHAGH 5 W IETGIFEY 7 F VA b Tz, dROMAEIZ 7 HBIZEMEE R L T2,

FEERQ FEERBEMET COBIE T, AN O FAERDPREERFEMIZIHD L7z (MNUBMHEES3 %, 2%
PEOFARE40% . 4% DFFHE17%. S%OFAEE0%), FHIRFIZE M IZEED W I ANEFRECCT b [ oMW
A6 N7z, BAPEIZMNUBIMEEIZ X CT8%PFAf R CRfEZ /R L 72,
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IRIROWIRE R 7 & I EAEBEMER T O Bi%

a-b. XIEHEE, c-d. MNUBLJHAE
e. XFHRHE, f 8%PFHUMEE, g MNUBMEE, h 2%OFFHRE, i 4%0MBEE | SR

[Z%]
MNU#EFEHNEOETITKEETORILA b Vv ADFKIRHBEE LTz, 7z, PRI X 2IREIIHIZD
RGO b7z, MHEIZDRIZIPFOENTHR(L/EHEES 2 L E 2 BTz,
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RKERMNZEBHA VY I NV VY 4 )V AZHER
T T
1. HEHE

[B®]

A7V FIFBFEHFNLRIT LSRRI L, BVBERSLHTOFRRE LD, 22 24F1F
SARS-CoV2I2 & 5o TELLNT WD, ARMEEICESVWTERLMEL LT>TWE, ZOEEDE
WEBRDLDODBA Y INEYFTANVZATHY, b N THRITOREKE L 5DIFAR B X UBEITH 2,
ABLZEE L CR S LHEREIC SN, 2O EPLEHEIIER L, HITKRITOERE Lo TWwW 3,
A YT NEYFADOREE LT, FHIZIZY 27 F v, IRBIZEPTY A VAEIIH LTV, K
WEBERh R, AR O HERLHRI 12 B 1 2 2 R0 HERASME L 2> T W3,

AFEETIE, TNETICKRBIIBI A VY INVZ U F T A VRN T 257 A VAVEFADTEZ L.
EDOBEMLS EFET 5L HIE LT,

[5:%]

1. MR YT A VA
MDCKHH& 13 7%FBS % & &P MEMEEHI 2 CTHEFE, A v 7 Vv v Y A U R I A/PR/S/S3MEE F .
T IXMDCKANAZ 120.00IMOITIRIN L, CO, M ¥ ¥ a X=X —%H T, 37°C 5%CO,EMTF
T 1 FEfERAE S TR, 0.4%BSA. 2ug/mL acetyltrypsing 5 DMEMES 1 C24 R EF 2 L 72,

2. Vv T b o OBUKINH & OTE MRS
KED b OBk B & CIEMERBRIZAIE b DI~ 727,

3. UANVZAHMORE
Y A VA SIHE AR B O H IS 727,

4. YA NVATEEZRIWEORKHE & FE
P A VAT 2 R WE O KE K 2 b OFFEL & FE KL O FEITRES 127,

5. VA VAIETERERIE O#EY (time-of-addition)
Time-of-addition 24T 13 & D HHEITHE > 727

6. VANADTY k) — LEHOIAEGME
Y A V2 DRIFEANOFEETEMEIZE & v 4 V2 ORFIRATE MR E 13K & kY LA L 0 HEY
o Tz YA NZADEY FHA b —¥ ZAEIZIEM & DA HEIHE S 12Y0 7 4 )V ARNAGRFAZE,
228 7 BARIAERL BRI E O ENE « ERIZIEE D D HHEIHE > 722%

[ER - 8]

REHKMHEY OHRIEHERPEOMEI L2 L 25, A v 7 vz U A vADT Y ) —BFE ™
CHET 2 ZLZMHERLI VA NVZDZY b ) —BFEICIE EEMIE~OBE (1), =¥ F¥ A +—
VAL ZHEANDOE D AL (1), =¥ FY — 20k (D). v A VAR LR BERLE (V).
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TANVARFORGE (V). VA VAT ) hOADEE (VD £WVWoT:60DMREIMTHLNAT WS,
ZAETRITR T 2 KEEUKITHD OB LS LTER, v A VA OFEME~OWRE., RS 0
2Ly REBUKHTEIZHEN R 2 RE L otlc, Z2TRIT. A Y INVZYF YT A4 VZADNP%
e LAIIENAD Y A VA DI D IABITN T 2 E LB L2 & 25, REBKMIEMIEY A v 20
AN ADOEDIAA, TY FHA b=V RZHELTWS Z EEMER LTz, & 5IT, FH 7 PHERN
TR LTRER, REBUKHHIE 7 7 2 ) vREHZ Y RY A4 b=V 2RORKEEHEL, IR4 7
WEHET Y R A =Y ZORBITEEL Lo Tze Bl b, REZHUKMEWIEZ 7 2 ) UARFE
IV R A b=V RIHELRIFLIHEST 2 2L T, VA VZADHBEANOR DAL ZHEL TWS
ZEDH O NE L ST,

Kz, REBKMHEY ORI 2T, = b ) —BEAEET 280RY ORRETo 1. *
DFER, BHLLTT VX F Y EREFR=VIVRON), KEIR=VIVET 7)) a>Thi K
L#$7/—ﬂ8%%mfﬁﬁﬁa%ﬁoto7ﬁ%%/ékL#$7/—ﬂBév4wx;/kU—
FRHE L7225, v A VR OMIIBEREREZ KT RS ) —VBIIIR LTz, ZRUIRL, 7o F v
@kﬁ%*%&%&ﬁﬁ@in%4b—vz@@%%ﬁb\7?x9y%ﬁﬁin%4b—vx
ORBEHELTZD, IRT ITHREMT Y Ry A b=V 2ORBIIEEL L o7z, ZOHEIZZ
AV v O T NVEREEEANDOERIZ L DFHIEAD YA 7 ) v 7l S T 7: & TH - 72,

THORFVIZEID VA NVADORNAKTHEDOWD PR TS 12006, THRF VIV A NVA
RNAFIZHEL, £V 87 EAHHMEIT 2 2 & CHEBHIICS T 2V A V2AEAZRT 2 L
DO E L oT, £720 AL NVE IENVEZMEOPRSE L TH LV & I ENVIMEE RO 2 D
Osakatk~D 7 B € F v DI A VATERIZELr o7 2 E 5. T h X F v OEBEBRIAOHY 4 v
ZVERIE, /A4 7 I =X —VIHEIZX2HDTH LAEEMEI RIS LTz,

[Z% k]

1) E. Nagai, M. Iwai, R. Koketsu, R. Sogabe, R. Morimoto, Y. Suzuki, Y. Ohta, Y. Okuno, A. Ohshima, T.
Enomoto, Y. Isegawa. (2018) J Sci Food Agric 98:1899-1905. doi: 10.1002/jsfa.8671

2) R. Morimoto, K. Yoshioka, M. Nakayama, E. Nagai, Y. Okuno, A. Nakashima, T. Ogawa, K. Suzuki, T.
Enomoto, Y. Isegawa. (2021) Food Sci Nutr 9:544-552. doi: 10.1002/fsn3.2023

3) E. Nagai, M. Iwai, R. Koketsu, Y. Okuno, Y. Suzuki, R. Morimoto, H. Sumitani, A. Ohshima, T.
Enomoto, Y. Isegawa. (2019) Plant Foods Hum Nutr 74:538-543. doi.org/10.1007/s11130-019-00773-3

4) A. Hanada, R. Morimoto, Y. Horio, M. Shichiri, A. Nakashima, T. Ogawa, K. Suzuki, H. Sumitani, T.
Ogata, Y. Isegawa. (2022) Food Sci Nutr in press. doi: 10.1002/fsn3.2725

5) Y. Horio, M. Shichiri, Y. Isegawa. (2021) Virol J 18:177. doi: 10.1186/s12985-021-01644-7

6 ) Y. Horio, R. Sogabe, M. Shichiri, N. Ishida, R. Morimoto, A. Ohshima, Y. Isegawa. (2020) J Clin Biochem
Nutr 66: 36-42. doi: 10.3164/jcbn.19-70
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1. HIREE
[E]

EIEBER I EL COEETERD YR I 77 78— b, OHFTH, JEHOUE - T
BEIENRTWD, EilodEIzk, EEEE, BEFHE. ERESAWO L, WIIB W T
R SRR IGE S, RVEFCTE L, 2070, KRB %AW :ZeEClFE R
HFREOBFE TS D,

AR, WEIEZPEmRO X —7 vy b E LTHEE SN TW 5, #BEJEH TlXUncoupling protein 1
(UCP1) %#F & LIBAEARTLHEHLCVWDE, ZOFRE LRI X 2 REENDHIZIRE2FED 5T
BY., BOIEHOEMEAKR FAGIEN D ~— 2 LI 2 FEITERIThI TV S,

AEIER LI 79 X<u—4> (BF, Pls) 13, BBARLAVIZEEINS Y VEHED | ETH %,
RENERBERERT L EWMELDH 500, RERBICET 2HME XLV, 22T RIFFE T, Pls
12 & BRI OTEHEAL T R E I IENEIVE R oW TR 1T o T2,

[5:£])
D < v AMHESEMIEES3T3-L1IZ B 1) 2 UCPL & CRIE R FF B3 2 /6

EERITES & A F 723 BEMIEIc (b S ¥ 723T3-L112100ng/mL  Pls % R0 L, 24FFIEREE L 72,
F 7Bz, BEERs Izt & B 723 T3-LIAZ I Sirt 1 BHEEH] (10uM EX527) % 7213PGC-1FHEH] (10uM
SR-18292) % 1 MERRTALIE L 742 1CPIsZIRAN L, 24FRIREE U 7o, Bk, 2 Zh oMz Stotal
RNAR R v 7B EEINL, V7 VR A LARCRIEZZIEZVZRZ Y 7oy MEZHAWT, UCP1KR
CEER T OMBET RO Z v 87 EOFRFER) 2 8E LTz,
@ KK-Ay< vV 2125 1F 2PIsOB AR OTEMHAN/ER & 2D X H =X 4

1EBBE 24T 5 T:KK-Ay < U X % 2 BEIZ40 1, PlsHfI21313.6mg/kg body weight/day D PIsFRTETR % .
a v b ua— VEIZIZPIsE & FEOKEKE 8 BREFEIRS LT, %G, Bic 1 B, B -
WOKEZME L, 48121 F, FLE2TWIIFNRT 2 =& —0Fl 24T o Too HEHIMKTHRIZA Y
TN T VIR COIE L D BRI AT - 72120z, M - RSO 21T o 72, Wl LB aiEl L D
total RNALOF X v 8 7 Bt L, )V 7 VX A4 LPCRETIZVZ A X v 7 u v b iEE AW CERERE
HFDOFREBNI OV THRET 21T o 2o M. FEBT [EEKFRFEEEBIE] 1285 TE
L7z,
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[#ER]
@ Pls®LAA3T3-LIFI I § 2 /6

HEARIHIZMLEEE L 723T3-LIMIFE CTlE, Plsic X 2UCPIRREICEZLIIR O b o1zs —H.
BEREG IR L 723T3-LIMI T, o> b o — V& GBS L CPIsTEDO UCPLEIR T L OV & > /%
JEOHRBRIIEREICEMER L, BEEARNT TH 5Cideax BRILICEHS T 5CPT-1a. B DEIET
FELE IIPISHIEIC X o CTERICHEM L7z, F7:. UCPIFIICHE T 2RFTH LPGC-1 a BT &
Sirtl & > /8 7 BIBUIPISFRIC & D BRICEEIN L 72, S 512, Pls®OUCPIFELIEINTEA A3Sirtl 6 & OF
PGC-1FREH|CHREICHIH S L7z,
®@ PISOKK-Ay=< ¥V Z 1259 216

RS X CHUKRIZ, 2BICETRED LT o 122, KREOFRMNZE(LTIX, PlsEEiFa >
o — VR IERLC 7B X D BRICEMS I S i, 7. 8EHEOBEE TOUCPLEER
FROR N7 BRHAREIPSHICB W THRICEMELZ R LT, 512, O L RBICRAEART
KO BRRCEAS K FOBERE LMD bilz, Mz T, Plst 58 TIIUCPIFIIZEISL 3 2 £ K
¥ (PGC-1a. PRDMI16, FGF-21, Abrd3. P-AMPK. P-LKB1) 2"\ dHELEMERL 1.

[Z%]

AWFFRIZ L D PlsiZBEiall 2SN, T2 b b BalEli COUCPIFBEXIENT 2 2 & 2R
ENTze ZOFER, PO - FIRBE T VEICB W, FREMMZMEILI:EEZLNE, LL,
PISIZIZFHEIE 2 X — Y 248 T 2@ S 13 W2 ERB S iz, BEMIEEMHILD X 7 =X 5
L L TIE, Abrd3/LKB1I/AMPK/PRDM16/PGC-1 a/UCPIFEH % /M LTz d D72 ERIR S 215 25, 3T3-LI
MHfE & =¥ RITB T 2UCPIHBUER R L 2 7: D, S LR PBETH 5,

PUEDZ &b, Plsts# iz THETEIGED 1 & L CHRE LA 2 WREMEZ R L T2,



Al A i i AT < 35 1

TSSIRBIRG AU IR TR 12 & D TRREHERIEAR D 2 v R 7 E D
fE L BE DRERRIR

WA & W KRR
1. HARBE

(=]

HERFEE IR, BMORMAEE L LUK w20 TR, Bty BIics 1) o
Jaetl O FEEE LTHIRSAFENT WS, L L, HfSRF ORI A S Mifd - AP O3
HIREIE OWER LB T O EEERNFIC L 2 MEL R AR T RSB L Lo TET, K
WP Tl DURT & D BESIRENRE A 253G 1T R IE S B It oW C Oz BIELTH D, MEEEE T
12, FTERN O BKERFR OMBHIEAIZ B\ T, MESSIREIKEA O 2K SR IT & 2 HfkdEE =
MH3 2 2 &etliE Lie (FEERLERRFES), Ll 20X D =X MOV TIEWE AR D
FETH 5,

[B#]

AR, ESIRENEA AV EIERRIC G- 2 2 Ef 2 EHEMIH T 2 2 L 2 B, AERHEZIE T
AuonaBRETREICE B L, BUHEROKETEROINHIZIER & k& > /% 7 B OREE O W TRl 3
52 LTz,

(53]

MEE UCHUE 8 BRI O YV ADTRRFZHWS 2 & & LTz, BRMA, B HITHRM & ERE L .
0°COPBSHI T Al L. WURSEEI A VR o WA A, -50°Cl "“Ebt{ﬁfﬂi%ﬁ‘& THAEEAR 21
U7z, ZOB MEBIREEAOMIN LI LML R o IIZD T, ZNENT T4 F A Xy b
THEIEAL L, WRE~A< b2 ) vt o v RE REGRE, BREEICFELT,

[#ER]

1. TRESIRENRE A O KT R sh 5

O @, BRI RIECIALRN OOKETERE B 5 1: 012, BRI A X TE LRI/ S L,
-80°CELF D&M BAE 12 & 207 ZLHHE 217 5 A5, AWFZE Tk, HEIRE%-50°CE 32 2 & T
FPNOKSTER 33 2 5 2 & 2RER L T2,

@ REMHC, MEFIREMET 2 A0 L CHfS U 7EAR TR, SRMEN QRS 4 XAVNS <, B
AIERE S 72 D OIKGEEDHEII L 72 2 L h 5. KEBHRIFER S s, ZogErH s ntws
ZEDBHENE L ST,

2. PHESIRENTE 1T X 2 BRI AT iEsh B
AUAREE, N oM CEE) OHRSRMSHESIREIER 1T & D 83 2 EI R S atwn
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5, SEOBFRESMFITB VT, KEEEMHEIRI A LN 2 &5, KEFEHITHE L S 05 EE
DFEEMET T2 2 EXFHREN, ZOoHRERMLEMHT 2 2 LifFesnd, 22T, ML
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1) DSAMGEIREEAE, 254 D#fF12021 (2021)

2) Davies C. et al., Lancet, 378, 771-784 (2011)

3) Musgrove EA. et al., Nat Rev Cancer, 9, 631-643 (2009)
4) Davies C. et al., Lancet, 381, 805-816 (2013)

5) Souers Al et al., Nature Medicine, 19, 202-208 (2013)

6) Real PJ. et al., Cancer Res., 64, 7947-7953 (2004)

7) Takatani-Nakase T. et al., Metallomics Res., in press (2022)
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Hﬁ lj% %%Eﬂﬂ@ (HEK293 EE }ETSAQ’O 1 %EH@) 1z kB Error bar=Mean £S.D., * P<0.05, ** P<0.01, *** P<0.001. 14



INA FY A = AFRFTER 2675 (2021)

FL2FBOVAR—F =77 23 Rfifaxizhnz, TNF o l= & 3DiosdOmRNAR R &
WHEMEa Y bo— V77 23 REFITEEBTE MCF-cells

AL, VY727 —¥T7 ved &fio720 pSo. e Dio3 -
POSDFIL T T 2 3 F QA BITEERITHE - 726 g S

TNF a O % .5 7912, MCF-THIlZICTNF o & 20 2

FRONPS. mRNAZ it LIRS CoDNA T SRR, 1 "

RT-PCRi% TmRNA D F I & & 57l L 72, #Eatid. o °®

—JCHCE BT % AW CTAENT L. Bonferroni iz s o B3 o
X 2L BB ET 72,

[#£]

pS0D & E ZEARZIRIN L 1238556, Dio I ZFIREIEME L LR S 7225, D3 TRELTIEH L DD
HHI L 720 p50-p65SD~T 0 ZEEEFL T 5 E TlE. Dio2 TIRHERENEME S EF S ¥ 72, Dio3 Tk
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TLIEMRAL T WS LHEER LT WS, Dio2. 370 E— & — FIZIENE- k B 13 U OB OISR F
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1) MSDX =27 V78 7 xv¥aF VK, 2022 Merck Sharp & Dohme Corp., a subsidiary of Merck &
Co., Inc., Kenilworth, NJ, USA

2) HURBMEERW < = 2 7 V& 5miR pl4 (SGETE 3 iR 20204F07 A4 31 HFEAT)
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1) InoueS.,J. Surf. Sci. Soc. Jpn., 32, 287-293 (2011)
2 ) Murakoshi N., J. Soc. Cosmet. Chem. Jpa., 49, 87-94 (2015)
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PFRBZEIF, SBROFET

3 ) Katsumata Y., Hashimoto A., Tominaga H., Fragrance Journal, 39, 57-60 (2011)
4) Iwatani L., Kuwahara T., Hirao T., J. Soc. Cosmet. Chem. Jpa., 42, 16-21 (2008)
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BHEE, HIEX, AHEHEL, Ay, B
POE, (L, BRISORIE
Hoaln H AT Z 24, AL (N1 7Y v F),
2021.3.8-10.

¥

Direct vasorelaxant effects of 22 benzodiazepines
and 2 non-benzodiazepines hypnotics

Kagota S, Maruyama-Fumoto K, Morikawa K,
Ishida H, Chimoto J, Yamada S, Shinozuka K.

2021 the Canadian Society for Pharmaceutical
Sciences (CSPS), the Pharmaceutical Society of
Japan (PSJ) , and the Canadian Chapter of
Controlled Release Society (CC-CRS) Symposium,
Webl i, 2021.6.1-4.
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B, HAMT, EAIER, #|BESE, H
63, BEFRYSE, HBORIE, WEHET, MK
HHZE, BKEN

H3200 H AR BSR4 - H63n H ARBEEY:
SFANTEESS, WebBiE, 2021.6.11-27.
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KRV Y EFR A7 ORFE

B, MM, BAEX, BEeE H
E3, BEHEE, BT, WHHET, iR
B3, BEKEN

#H28[E H APERIEEE 4y, AR, 2021.9.9-11.

Comparison of modulation of renal arterial tone
by perivascular adipose tissue between two
animal models of metabolic syndrome

Kagota S, Maruyama-Fumoto K, Morikawa K,
Shinozuka K.

Hypertension Scientific Sessions 2021, Web B f#,
2021.9.27-29.

Gender/sex and arterial site differences in
modulation on vasodilator function by
perivascular adipose tissue in metabolic
syndrome

Kagota S, Maruyama-Fumoto K, Morikawa K,
Shinozuka K.

The 19th International Symposium on Atherosclerosis,
Kyoto ()NA 7V wT),2021.10.24-27.

FrYOAYTEZHVZS Y FIEETIVIC
7 SmEBIMEIZIER

HMIEW, T2AAF, FHAMIE, XRHEE,

=FER, ERET, KRTE—, AER, E
g, BERE

2RI ETER 2 (WebBifE) 2021.8.29.
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INHAND: International harmonization of

nomenclature and diagnostic criteria for lesions -
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An Update — 2021

S Hayashi, CM Keenan, Bradley A, Goodman DG,
T Harada, Herbert R, Hijiri Iwata, Jacobsen M,
Kellner R, Mahler B, Meseck E, Nolte T, S
Rittinghausen, Vahle J, K Yoshizawa.

The 37th Annual Meeting of the Japanese Society of
Toxicologic Pathology, Kobe, 2021.1.28.

NF YDA Z VT HFERICOVWT
IARVORE R, R, KIFRET, FEIIm,
WEEE, EARRE

HANE - BREESHTSHIRS, B, 2021.7.3-4.

TA4EAVDMA TV IAIVAE B
BEORPAB LIS VA RNA RY XS5 -4
A OB EEDORF

JEMEM, CEUE, FEIHm=

HANE - BREYRHT7SHEIRS, B, 2021.7.3-4.

KK-Ay~ 7 R |2 3517 5 Amycenone D & E 18 fil
MEZHE L ZDEREFICOVT
THERRER, #REW, #RIA%, =95
HASEZ S 1414F2, RS, 2021.3.26-29.
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MREW, TEERES, FRME%, =%
HARFEFRE 14142, JRE, 2021.3.26-29.
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TRERRES, #R3EW, MRS HT, IBHILE, 15
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Fo7RI H A4, BT, 2021.9.19-20.

HESIRB BRI SRR IS & B RIGHEIRAR
FOIUYNIEDRE LHEOMITIER.
Suppression of protein structure disruption in
frozen sections cut from specimens rapidly frozen

under a weak oscillating magnetic field.
Bark ), BEESR, ARET, OHEE,

HeFEEARRE, FB44 HAD T4 FER, BT,
2021.12.1-3.

YR VEREZERL LIMRESBRTF R
DFAFE & Yk E AT

INIBRF, Rk, BFO/AEE, Zuppone S, LU
HEH, FWEAE, RHEHE, VagoR, ZARHE
B, Jones AT, FRIfEAEZ

FoaEl H RELF R RS, Fv T4 VB,
2021.11.3.
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7 4 VB, 2021.10.30.
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BH, Jones AT, HJHAZZ
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F v 74 VEfE, 2021.10.28.

Saporin toxin-derived cell-penetrating peptide
for intracellular delivery of biofunctional
molecules

Obuki M, Katayama M, Noguchi K, Zuppone S,
Yamana M, Takatani-Nakase T, Ueda M, Vago R,



Futaki S, Jones AT, Nakase 1.
HS8E R 7 F KA,
2021.10.20.

T v oA Vi,

Biofunctional peptide-modified exosomes with
encapsulation of boron compounds for boron
neutron capture therapy (BNCT)

Hirase S, Aoki A, Morimoto K, Noguchi K,
Takatani-Nakase T, Futaki S, Hattori Y, Kirihata M,
Nakase I.

S8R 7 F R AR,
2021.10.21.
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IR NVF—RBICH T 5 CGATADERE DERERY
15y
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S,
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o4lnl H A PN 40 Wb 5% 2% 21T iR
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S,

NE FURICHEIBFRBREEAFLICEEZ
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PFARERA T, HEEMTF, FLUEHR, FIHE
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2021.11.18-20.

DEVVHEBEOERBNY PHEEICRIETEE
PIRREE, AEHER, NG, VRE, EA%
o, CAREF, FEEZ

HARBHNES, ¥ 74, 2021.6.25-26.

Phosphatidylinositol-rich liposomes prevent
oxidative stress induced by diesel particulate
matter through suppression of activation of aryl
hydrocarbon receptor

Niki Y, Onouchi H, Kotera T, Ohashi H.

IFSCC 2021 Conference Cancun (online) ,
2021.10.18-28.
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e FOFEF7ZESTFOYREHOLCMSH R
BT BRME—7 OIEERIT

MG, JRILERN, L%, FPE
HOORIE B /TR IRS, 2021.5.21

Preparation of monodisperse molecularly-
imprinted polymers and their application to
pharmaceutical and biomedical analysis
Haginaka J.

31* International Symposium on Pharmaceutical
and Biomedical Analysis (PBA 2021), Kyoto,
2021.8.29. (FEAFHTE)

Quantification of abiraterone and its metabolites
in human serum using LC/Q-TOF MS

Horiyama S, Kanji H, Kimachi T, Hayama N,
Haginaka J.

31" International Symposium on Pharmaceutical
and Biomedical Analysis (PBA 2021), Kyoto,
2021.8.30.
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B ESE, L, AETE, HPE
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BB, 2021.9.2.
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INA F YA =y AFFRFTER 55264 (2021)

=
[STRY

Activation of protease-activated receptor 2 is
associated with blood pressure regulation and
proteinuria reduction in metabolic syndrome
Maruyama-Fumoto K, McGuire JJ, Fairlie DP,
Shinozuka K, Kagota S.

Clinical and Experimental Pharmacology and
Physiology, 48,211-220 (2021)

BRO 70 77 — iR A -2 O TE AL
. XAERY v 7y Re—LIlBITSIELE
RPEAHROMERICBEE L TWa Z L 2RR
L7z,

Vasorelaxant effects of benzodiazepines, non-
benzodiazepines sedative-hypnotics, and
tandospirone on isolated rat arteries

Kagota S, Morikawa K, Ishida H, Chimoto J,
Maruyama-Fumoto K, Yamada S, Shinozuka K.
European Journal of Pharmacology, 892, 173744
(2021)

MEARIECHIALIE L LTS Ry YO T
YEVYRRVPENVYOT7 XV REH, £~
FA o v IZEEN L MEIRRERA RS Z &
REL. ZOFRBMRERE L bt
WRLLD EFEORWERIHFS T 5 2 L 2R
L7z,

A sodium glucose cotransporter 2 inhibitor fails
to improve perivascular adipose tissue-mediated
modulation of vasodilation and cardiac function
in rats with metabolic syndrome

Kagota S, Maruyama-Fumoto K, McGuire JJ,
Shinozuka K.

Journal of Cardiovascular Pharmacology and
Therapeutics, 26, 480-489 (2021)
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Muscarinic receptor binding activity in rat
tissues by vibegron and its receptor occupancy
predicted in the human bladder

Yamada S, Chimoto J, Shiho M, Okura T, Morikawa
M, Kagota S, Shinozuka K.

International Journal of Urology, 28, 1298-1303
(2021)
exzuovid, 7 v MEBMEEHMZAERIC
BWBAEERoZ L e oL Ly ZOEH
DIBIEBEM OEREE ICFES T 5 2 L 2RR
L7z,

Suppressive effects of mead acid supplementation
on acute liver damage derived from green tea
extract

Kinoshita Y, Takenouchi A, Chatani M, Yoshioka M,
Emoto Y, Hamazaki K, Tsubura A, Yoshizawa K.
Journal of Lipid Nutrition 30, 1-13 (2021)
RALFE RO T v S 2MFEEE T v T
DI — FRREIC X DIRBIIHEIZIR 25 222 L
ZOMOAZM LT, BMBEMEIZL 2R
PERFREEIIHILI R OICHBITH 5,

Exercise performance upregulatory effect of R-
a -lipoic acid with y -cyclodextrin

Hashimoto Y, Yoshizawa K, Kaido Y, Takenouchi A,
Terao K, Yasui H, Yoshikawa Y.

Nutrients 14,21 (2022)
CD/RALAEEHY 7)) 2 >~ b OFIRRILIENE &
RIREDEEN 1 D87 4 — < ¥ AN DB T IRES
L7z

Juice of Citrullus lanatus var. citroides (wild
watermelon) inhibits the entry and propagation
of influenza viruses in vitro and in vivo
Morimoto R, Yoshioka K, Nakayama M, Nagai E,
Okuno Y, Nakashima A, Ogawa T, Suzuki K,
Enomoto T, Isegawa Y.

Food Science & Nutrition 9, 544-552 (2021)
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Development of a method to evaluate influenza
virus RNA-dependent RNA polymerase activity
through real-time reverse transcription
polymerase chain reaction

Horio Y, Shichiri M, Isegawa Y.

Virology Journal 18, 177 (2021)
AYTINEYFT A NVADRNAGHKIZN T 5
BEYE % MET 5 72 O I12BIF L 7:RNAKTE
RNAR Y X 7 — LIEHIE E O WESL

Antiviral activity and underlying action
mechanism of Euglena extract against influenza
virus

Nakashima A, Horio Y, Suzuki K, Isegawa Y.
Nutrients 13: 3911 (2021)

Euglenafi #7712 X 2 Influennza virustH 5E 10 i 5
WL zoMHIBEE S 2WEZnDRE L £ D
VRIS o T 1

Influenza virus entry and replication inhibited
by 8- prenylnaringenin from Citrullus lanatus
var. citroides (wild watermelon)

Hanada A, Morimoto R, Horio Y, Shichiri M,
Nakashima A, Ogawa T, Suzuki K, Sumitani H,
Ogata T, Isegawa Y.

Food Science & Nutrition in press (2021)
FAREOTAD A0 v 2 — A FOREFREL b
OOFRTHY T A ~a ¥ v DG, 8-7 V=)
FV vy = (8-PN) MimDH Y 4 Vv AIE
PEER LT, S-PNOEREHE NI & 2 5,
TANZADTY FHA b= R 5580 FH
ErrT LRI 473 =7 —%HET 57
BEMEDYR S T2,

Madecassoside inhibit body weight gain via
modulating SIRT1-AMPK signaling pathway
and activating genes related to thermogenesis
Sun B, Hayashi M, Kudo M, Wu L, Qin L, Gao M,
LiuT.

Front. Endocrinol., 627950 (2021)
Madecassoside 1 B 28 & E AT « HEIRB € 7 v
KK-Ay~ v 2 Qg B A UE & O el
Hefr LT, REMIPEIZIRZ R L 72,

L-citrulline inhibits body weight gain and hepatic
fat accumulation by improving lipid metabolism
in a rat nonalcoholic fatty liver disease model
Kudo M, Yamagishi Y, Suguro S, Yoshitomi H,
Hayashi M, Gao M.

Food Sci. & Nutrition, 9, 1-12 (2021)
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Macropinocytosis inducible extracellular vesicles
modified with antimicrobial protein CAP18
derived cell- penetrating peptides for efficient
intracellular delivery

Noguchi K, Obuki M, Sumi H, Klusmann M,
Morimoto K, Nakai S, Hashimoto T, Fujiwara D,
Fujii I, Yuba E, Takatani-Nakase T, Neundorf I,
Nakase I.

Molecular Pharmaceutics, 18, 3290-3301 (2021)
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Exosomes: breast cancer-derived extracellular
vesicles; recent key findings and technologies in
disease progression, diagnostics, and cancer
targeting

Nakase I, Takatani-Nakase T.
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Drug Metabolism and Pharmacokinetics, 100435
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Potentiating the membrane interaction of an
attenuated cationic amphiphilic lytic peptide for
intracellular protein delivery by anchoring with
pyrene moiety

Sakamoto K, Michibata J, Hirai Y, Ide A, Ikitoh A,
Takatani-Nakase T, Futaki S.

Bioconjugate Chemistry, 32, 950-957 (2021)
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Environmental pH stress influences cellular
secretion and uptake of extracellular vesicles
Nakase I, Ueno N, Matsuzawa M, Noguchi K,
Hirano M, Omura M, Takenaka T, Sugiyama A,
Bailey Kobayashi N, Hashimoto T, Takatani-Nakase
T, Yuba E, Fujii I, Futaki S, Yoshida T.

FEBS Open Bio, 11, 753-767 (2021)
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Tranexamic Acid Improves the Disrupted
Formation of Collagen and Fibrillin-1 Fibers
Produced by Fibroblasts Repetitively Irradiated
with UVA

Endo K, Niki Y, Ohashi Y, Masaki H,

Biol Pharm. Bull., 44, 225-231 (2021)
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Dynein intermediate chain 2¢ (DNCI2c) complex

is essential for exiting Mad2-dependent spindle
assembly checkpoint

Habu T, Kim J.

Biochimica et Biophysica Acta (BBA) - Molecular
Cell Research 1868, 119120 (2021)
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UBC13 is an RNF213-associated E2 ubiquitin-
conjugating enzyme, and Lysine 63-linked
ubiquitination by the RNF213-UBC13 axis is
responsible for angiogenic activity.

Habu T, Harada K. H.

FASEB BioAdvances, 3, 243-258 (2021)
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RNF213-Associated Ubiquitin Signaling with
UBC13

Kim J, Habu T.

Der Pharmacia Lettre, 13, 1-2 (2021)
RNF21313UBCI3MKIF LE3 ) ¥ — € L ZD )
U UREL B L TBEIERE I A L TR LTS,

RNF213 as a Susceptibility Gene for Moyamoya
Disease has Multifunctional Roles in Biological
Processes

Kobayashi H, Harada K. H, Habu T, Nakamura Y,
Kim J, Koizumi A.

Kuroda S. Ed. Moyamoya Disease: Current
Knowledge and Future Perspectives, Springer,
(2021)
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Enantioseparation of warfarin derivatives on
molecularly imprinted polymers for (S)- and (R)
-chlorowarfarin

Kubo A, Kimachi T, Haginaka J.
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Retention and molecular-recognition mechanisms
of molecularly imprinted polymers for warfarin
derivatives and their application for the
determination of warfarin in human serum
Haginaka J, Kubo A, Kimachi T, Kobayashi Y.
Tulanta, 232, 122419 (2021)
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Revisiting chiral recognition mechanism on
chicken alpha 1-acid glycoprotein: Location of
chiral binding sites and insight into chiral
binding mechanism

Haginaka J, Yamashita T, Tsujino H, Arisawa M.
Separations, 8,73 (2021)
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Synthesis of molecularly imprinted polymers by
two-step swelling and polymerization

Haginaka J.

Martin-Esteban A. ed. Molecularly Imprinted
Polymers: Methods and Protocols, 1-9, Springer,
2021
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Novel bone microenvironment model of
castration resistant prostate cancer with chitosan
fiber matrix and osteoblasts

Samoto M, Matsuyama H, Matsumoto H, Hirata H,
Ueno K, Ozawa S, Mori J, Inoue R, Yano S,

Yamamoto Y, Haginaka J, Horiyama S, Ogawa T,

Tamada K.

Oncology Lett., 22, 689 (2021)
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Molecularly imprinted polymers for arbutin and
rutin by modified precipitation polymerization
and their application for selective extraction of
rutin in nutritional supplements

Masumoto S, Nakamura Y, Haginaka J.

J. Pharm. Biomed. Anal., 205, 114294 (2021)
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Determination of abiraterone and its metabolites
in human serum by LC-ESI-TOF/MS using
solid-phase extraction

Kanji H, Horiyama S, Kimachi T, Haginaka J.

Anal. Sci., 37, 1281-1287 (2021)
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