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TRHBIZTRPLETH LI L 2RBEL TV,



2SI 3

RBPEEN =BBELSHE
Bo0mE, 2022FE (DMAFE) FMMKRERE MERERSE

77 X /BRI B0 S5 R D E DA E Z DIRBADILAIZT
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12, JERERRERRIC L 5 Ty BAMBAGM L 2L 7 VY — AR AMNRER OMINLICE 2 5 BEBIZOWTHRIEEL 72,
FEBEZREIITBEET VBT, PAMBATWMT 27 VY — A8 ADERICHS L TnsZ L2 H
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B BE KRRALXRE L BHEMER AAEMRESFHIMFTE
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WLIFEA DB WERIZ, in vivoT A TA A=V Y AL W E W) BT A FES BT 5 b, RIFFETIE, 33
AXIEZETNVIZ, invivoT A TA A=Y Y ZFOffEEZBIEL72: invivoT 4 74 XA =YV ZIZBWw T EELBEEZ
WAL L THAREZEET 2, ZL TRl L THIBEIEZ THLT 20 Th 5, FiFIIOWTE, P VREER %
W2 ETHHEERDPSHALE £ TRIFMOBEIIEII L, HBEFIIOWTE, MAHAEBISER ik Hvws 2
ET RO HALICRII L2 BIfE, I I XYY Din vivoB{E IR % T 7 U S0OG A6 14 &
VBT %720, 47 ) L ORHIHRA TV B,

LR E IR & DREBZEFZRERD O OMERFERETFHEDEIL

it B ARMEEA HREESHBATEH
BHTHELMEAT HAXPE7/OVIY N SRS - 7OV 1o N —4—

MA TG X, WERITE)., BEEE2 AT 2 NPRMICHE VT L, fldick)i, 2 o< FeFhor
WATEI % &2 TH 2. BHEN S FERINHRT 2 RMEOFHRF L, ERMil, REeHE4MbT
ANADBEZ1% LMD THVDBOD, KL LTEDORIERA I = XL EHETIE RV, KK, ZOFHBED—
Ui 2 RS % 720, BREERMEZOWME OB, SHEL 2N & LR B0 PR 2835 2 L HigL 72,
B, W B REHRL EORMEROBHERE L TH o2 GRNRNA F ) Y — 2 & FH L CHEEO A
ZRML, B0 94 7AXRY M EORBERD, HEREEEOLENEEEZ RIZTo»rEHR L, F21T, 7
A7 AT =DI6 U TERMEZ L L 72550920 #Y) 7 A A SR & FANG~RITT 5 2 L A HiFL 720 5%,
FEAEIR D IRFE(S 12 AGEs R MEICE OB BT 2 & v ) pr g, BSOS ToORBICEMT 22 &, L5
Vxr M) — LT 5 REF L IE RIS DRI~ h s Z L lifE s D,
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FRIRIBRE - FERRET IV N T ALK DRSS
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PR, A M AHA VAT =B X B, I, B OREREEs WS SN Tw b, 2RERIE 2 & o JiER B T2
MEREPHERSNTE Y, MA T, BAENOEZEEREE AR OB ARG 12X Y. A% ORIERBEE R O FIE
BLOUBEKEMEESN LS ZEHMONTVWED, ChOOBREZFHT 2T S VIIMFER S TRV, KHf
Z2CIE, WRBRES - SRAEBREREIC & 2% HARRREE 7V MEM < ™7 A~ KREFRYE LPS 2 1% (1.25mg/kg)
THGTHIET, YA MIA VAP —LZRIETABMEFT VI LB LR L. 512, ZOEFIVEMICT
DEMTH LA Iy T B (EPA) #1000mg/kg TS L2 HRICLPS %% 59 5 &, KMo 5
A NAA Y THBs100al0BIETHBEPERT 522 EHL2ICH D, MA T, FFRICBT 2 EET A v A4~
1110, 1118, s100al 08T 5B L OBRIL A + U ABEEE T Noxds p22phox FEBL IR L 7= 2 EHHH S 22127 - 72,
L7228 Ty IBRBREE - SRBBRBIC L % 2R RIRISIEDO MEM ¥ 7 ANDLPSH 512X 294 b A A Y A =L EF N
XEPAZHT 2 2 LT, MBI OIIEICBT S 4 b A A v A b— 2283 2 0] EMEI/REB S 7z,

TUXER NI FTILAX) A RICKDHREZ G ERZ T U /2EE TR
P =% BHEYAY SEWERIE B%

VAR, MO B2 B2 R BOTEELRRNTH L 2 &, MA T, MeoBbz <& 22 AMK S 2 RS
EEETZEDRWPO NI o TE L, T TRALIE, MIBIFENOF Y X I2HLERE Y TR 4 FIZHI
DEALZ BT 2VEH 3B 2 0BT T 572012, & N HORRHEF M OB R TR A 1T - 720 #5R. PU TR
A R0 B, XYY YEBIE, BEEESEOZ L2 T 2R D > 720 $720 Xv ) VIR, fileo#bicky
ToHETHIMA vy — 7 20 VHEBETHRORB WAL 2 L2, MBENY 7F VEESY » 37 O IRFI D 5B
EWLERLIEERM L2, DEoZths, ") YBIZIRFIDFER AT S TA ¥ ¥ — 7 = 0 v FEEE
THEWZ S Z L THIRZIL 2 IHIT 2 Z LAVRIR S Nz RIFZER S, F 7 X AIESICHE D K8 ORI T % P B
T5ILNTELNRBEIEZL LN,
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MDEAD A K L ADRBRIBRITE =ik I 2 ISR &
BENAICKDEZDFBDRIEEME

HLE FME RBAFREREEMANRAEDNESHRAEIEREFDT iR

BEEGEDFE 7V & L Cschedule induced polydipsia (SIP) %. {EEIEDE 7V & L CTHEEEEESE conditioned
taste aversion (CTA) Do & ikA 7z, SIPIk, EARIEL 7-EREWIc. KPRz, Bz H0 TIRRT 5
& ZOBICEMNAERELBR COKRERIT 2 X910% 0, W28 L ) BEECREERIHAL i LA
Lglz, SIPIEV S 7ZAME. T2 &, RAEXGIETICSHEARTOLREICHENT 228, BIOHEARIRZ@EL T
REFIEFITEL T 24REMMAETHIE L, ZORAEBMEIFRTL2ZE2WO2ITL7, ¥y h ) YITHT5CTA
L, BRZVHPARS ZENTERWHAIEOREZ L A4 Lz CTATIEA PL ALK 2 HEEHEORE, T4b
H ANV AR 120 LAEYANORMARINFE T 2HHLA RSN, ShiZiEH et 4 PRI S
T uBLOOAEAA FT T A OB GIIHEELBIET 205D ), EEIEOEHRISH L, ZELRITLTD
WREMEDSE 2 BT,

R7 I UBEUC KD EFF R ORRENE = 71 L 7o ZCHIH D1%Es
SH fEth TYF1—tyVIRAS JUASABIER BLHEE

PRALER 2 G SN T RY 7 I VIciEH L, BREIMA Y 7 3 Y 2L 2N~ ™~ A2 B1T 5 Lgrs + i
N o B0 BERERVANG & 17 o 720 K 2 BIL 22l o i~ 7 2 (132 Him) HEKELT, Y73 V#EIR
2 % Lgr5+ B ORR A+ VA 7 4 FIEEEE. & 5IICI3MAREICEERD bk o7, &5 I XSS 5
BEREEFVEHCT, K 7 3 VEIUC X 2 BEMRO BARNR S BET L7208, @ HOKEE & L T Lers+
RIS X 2 B R T BB IS S 2 2 230 b e o 7o — 5Ty MIRINHAIC X 2 PUBALER 2SS T
Wb ZERH, 2200MZEHME LT, Y ACHARMMEEZITo72L 2 A, HARICHEEZLZYY AT, £
VI A FERER XIS 7V OfE - A 5 Lgrs + SMNE O BERETTHED TR D B 7z, & 51T Lers + Bl o s+
3BlZ RT-PCRTAMli L72& 2 A, KV 7 I Y EROBHERER TH 5 ODCI B & WAMDI O @I5FFHBI A FHEER
O Lgr5+ BT LASEO Sz, D EOKE,S, &Tol LMD TS 5 Lers + Wiilia o ¥ HlE 12 &
V7 I ARG LT itk R T S e ST E
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25— ryRIFFEERL boltihce Fudy 7o) v (Hyp) 286 28RYXTTF RBMNT 5,
EFNHBIRIRTF FIIBBA AL 7225 — 7 v R7F FREAKRICZELAEGETA TRV &5, KN
T—HMORTF FHFEREL T L EEZONL, RIIETIE, BIRRTF FIZELERED 5 i3/ LEEA L7
WGHRECAHEL B L PHEL, XT Y v, Sy 2 L7 F v, LAP (ACEIRME) 2& 535 —4 v X7 F o i
B, 25— W TH D YVRTFF, bUXRTF KD Caco-2 Ml EEMRER % 1T o 720 HLEEERIC X % i 707
FERE D, aAf YT I ) RTFF =¥ (LAP) &7 v V%57 v ¥ yEHRREE (ACE) PBRIRVXTF Fo4KicE
54 2meEEr Rt s, —J, Hyp@ AV XRTF R, FURTF F% Caco2 MR L LT b # 0 EEEH
SEIRYRTF FidM g g, /NG TOWRIGEBRE TR 7 F FABRIL L T2 W EtEd v & # 2 5z, s
N7=RTF RN R % A U TR ~BAT L 72 R ISP R OB & TERIRILT 2 A7 = XL EZ HN 5720,
SRRIFMIFERICa T =7 v RTF PO VRTF K, PUXRTFFERINML, HypBIR VR 7 F FaAEKsh 2
PEMRE LT,

EOUEZREPIER RN D A LR ERF O FREHFE
ML ST BlkseEREREEESE £5E

Yo YW (Helicobacter pylori) \&. 775 LS RABRKTH 5, FBIEL-HE. BE - Hils - T 2EE%
RPHPAZRGIERI T, EE EAHEOMBOMEND ), PUREIFEA 23R 2RKO SN T b, HRER
(Enzybiotics) & MG T D12 TH %, HMTETIE. EhFHTHA L LTHENBBI TS, L2ALAD
5, 7 ABUHE (EuVWzEt) SO 20EHEZEIINT 5720123, SIS 87 B & RRTIBUR I
FrMAE S EANTHRBELEORIM T 2 L8 D 5. RIFFETIE, Eo ) s RETER A LHEEZEOfIZ HiFL
T EA T o720 XL DI, T—F R—ADSHEBRINE Y > 37 B & RIRFIBIR R = L O FM O #IKE 1T - 720
WIS, FMEBRINE 5~ o8 7 B OB EAT 5 720 AMBEEBUAIE & > 28 7 B & RRAIDUR IR & Ale S &7z 7 > o8
IR EEBL, IR 2RI R A 2 ) —= v L, ZORE, SMEBMMES Vo8 s B A RKT 5 2 L1
B L7ze G, BIR L AMEBIRIYE Y v os 2 L ¥ o) RN R PR 2 iS S . A THREROEH 247

W7z,
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HEF =E Fit Ay EHERSPE A5S

VAT VB TH 4 F T A7 0 — VIidfkA BN, WEIEE 2 S oA, MBS ICE T 5
WA v ABFTE TIRAMREZEERER 2 A AETEE BN TRBLA 2 R H 2RI TwEa+ F 270 =0T
» % 24S-hydroxycholesterol 25555 § 2 ML ISR LT, ¥F I YED ) ba- b2 7 = 0 — U HEALAE & &
P ZEEREIC & 0 MIRSEIEIRI R 2R 2 & Fo 2 oML L C/NRKROBERESE MR ICE) < 2 & T, ke R
ZOTHDO/NIEA P L AREOFELZIEIT 5 L AR L. FMmBEMEMRULED BHOFHTHINT %
25-hydroxycholesterol (&, MIANPEBILIEH 28> L 2 T a5 4 V525843 5 2 & TV 7RI SR A
BECTHBH7 20 b=V AZFETH I La/RL, AT YROMEAHIIEIHFNIC AR TH 2 hREMEZ R L 720

chEERERAER (MCT A1) (KB L TF T SEIERICEE T 5%
BER T BER RSRRENE ZEWRE

VAR, 33 F v I FANRN—AF A NVICELGEINDLMCTRY A Ty MR OD 2 ERNE LTHEHERT
Wb, LAL, MCTH4 ATy PIRZL ST HF AN ZXLZOVTRIBEDEZARWTH b, ZD—J T,
RAHER TAD Ay HBEEZ & OB § 2 WHAIROME 2 5 MCT O#EITH 512 & ) i b > ARREE
BLOHFRMRSRICBIT 2 ATPIRENS LA T2 2 L BAS R TV L, RIFFETIE, MCT F 4 V&85 L 72 H o
X7 ADBAERRLAKREOEN, HIKTH=2 -0 YIZBF2LERAMLARL 7F VEZEOEILIZ DV THRE L,
MCTIZX 24 E - FEIIRIFZTAHIZXLEZWL2IITEH2ILE2HME L, RAOWEIN—TTIRINET
(2. MCT & RBRICROERG I L D Ifpg- v F o o FERRIRES X OBUR T ATPIRED A3 5 13-7 8 ¥ P4 —
WEGETEI T AR THOERA L AR L7 F Vil fifl s s 2 & 2 i LT &7 (Sei Rep 11: 17691,
2021)o —7i. MCT#RO¥G-Tid, M7 b Y RRERPBR THATPRERX AT 2b00, v 2A0E AR A
RICHELRZLIED N LD o720 SOHBE LT, MCTRIOESTRZ LY Yo7 ¥ MET &b bt br i
EENBed, 7TIMET L) VI X AEAREMEH AL 7 N VAR R BUR FE ATP#RE LA X 2 BUR T ED
ERA P L AR L 7F VRPIEEIC L 2 AWHIEH Z2H B L T2 W E 2 5%, 22 TH%, DIO~
7 2B B MCTHREGOBETEICBIFALERA ML AB LV 7F VB2 IS RIFTHEZ R 2 LRI
VIF 7TV RIEL720b/0b< 7 A BT 5 MCT# 50 AR L OKREICKITTEELMET 5. K40
WEATIE LT IUE, 0b/0b< 7 ZATIEZZ LY ¥ OVE DA DHEHRE M MCT #5512 & Y AR B L OREIIBINT 5
ZEBTEEING,
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[RAESIEERERICA 7o/ NS H B YICELD
1A VD RREES AT A

K% HE BEAS AHUT

RIF7ECTid. BEIKICBT2HBHEHOGEAF v EEZ —EIZZOR TR, 2RO FHD ) 7TV 5 4 L
WEAREE T 5, B/ NIERLAIEE (Nucleic magnetic resonance: NMR) & YB3 % HV & 35, ity
O 7 R A = TN EE T, BEEAA T A2EMICH L, CODERICEENLEE -V - AT AL K
YOFIFERREZ RN TV A A TRHREEFEHIL T, 387 0@Y) 28 B2 /EW IS Ui & o iz L= e s h
TV, BUETIR, 4 A Y RBEEH 072t Y B ERTH S5, SHA 4 ¥ o FREHIICISE S, FHlR L o
ez X 2oL EH CRYIGHI 2 HEE L WO MED B 5, €O—HTERILS TS NMRMlER X, fifh
HRAEC, BRI 23RS 2 LED D ). ZOHEHINCHIG L v RIFZE TR T 2/MINMR & 41k, B
MR A 4 v RN & v ) HlTH CEEM £~ FHEATC. NMR ZE8 o /NUAL & w9 T © NMR B i k3 % %
M2 AT 5o ABIZETIE, BB FHIZ THE & 3 5 729 NMR GHIER I A AR % v CORNMES 2 35T - 3945
L7z Bifity MZBWTid, — BB NABNA LNy NN D S, EHERNAV S NEEFI 2 BE LTz, T 72,
R NMR A5 53 H % % 3% 5H L. 3mol/L ) ¥ A+ Y BTy L 72,

RN A 77 1 = AU IEBARMEDIER X 1 Z X LD
KEF RHE  BARTAY BEBCFEGHEN A9

E b & E LB O BERC B NIE AR & 2B e FAT T REEA R S T v 2 28, SRS RIS S
BHABAEY OEFHERIC OV TR, RAOTSHEE V. A IIRIEICE > Ty BEFOBNIZEFVEYTH DM
ROBBAHELHNBED 2 8855 5 & FORFEEMADPIZL L. 202 & ) HEBAEWAAE T T oAb
M ETAsZEE2RRL,

AHFZEIE. CORBERROY Y B2 GRIIRSEAE) 2FH L <. AEMEW N CIHSET 2 B < 5
T L ZOMENOEE, SOHIMEN~NOBEORERELHO 2 ICT 222 HNE T 5, BUIfEE TIT, %
ZIFARMEAT ) 720 IHET 20 T2E L. & O ILEERFEZ AW ZIHREFNA 27 ) —= v 7128 A
EWAEY OIAAET T OMFEARERAZAL T 5 & 5 HAFURZ Bl L7z & B 2 (R RO T A5 0T B 2 Sl H o0 SE R
2 Ly LA Lo EEESIHE N 2235 SN E TR SEERL L € & 2 NBZEY L EoMEEH 2, 511
NVTIREWAT 5 2 & HIET,
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saAIERER NMCREZ S X DIMANATFDIRR
WREMHREBICK DT ILY NI N —RTPIEDIEEREEEL T

K BEeEE B dpNapiNeals i )

TNINA <=9 (AD) FHiEOREIZIE, ADOFERT (3774 b bR O TE) (2. SRR TICHM
DIRFZBEETHIEDPMOTEETH S, FA41Z, TNEITIKADEFAT T AZBWT, —HOMAY ~IRE
(PL) 2 ZRAIEEREICIE A2 5.2 Cw a2 B L Cwa, 22T, A% Tld. PL (JFICPUFA 2SS & L7240
FAEi, PL-PUFA) R ZOR#MWEEZEZ 5N 0XLIZEH L, IS OREE RN % L T AD O RABEREAC T 1B
bLWRTEHL2ICTEH2Z 2 HIEL 2,

ADWREBBYMEFT V<Y R (7384 FR—5 OFBEMHPWEE CTH 225, BAKREETICEE> i 7 R) O
i PL-PUFA % % OC#Y TH % PL-OXL, EHER OXL 2 H#8 ICER Lo Sh 5 2 BWEKIC, Rakkies Hik
RS BRI L 72858 PL-PUFA % Z OfCH#H <& % PL-OXL % SEHZE R W 72 BIS, A5EE o v iR bk
FHPLSEF NV AWETLILENTE, 2O ENHADETFIVY Y ZADOREMIICEB W T PL-PUFA % PL-
OXL ASiBABERE IS B2 52 TV B Z DML NIk o720 £D72, PLPUFARPL-OXL (JI2)RF 7+ —
YHKDOPL-OXL) % MiREICHERFS 5 2 & ASRARREMEFRRIC IR 2SS (F4bb AD PRI R AR TE %) WHE
W&z oz,

[ BOERE] OFpEmEX DA L
BRI E17 BIHER AR ERSME T 2 —BA - DIEMELF B

2B EEBVLVWDIOZIIICLGEEL, ZOROREZED TEHBHICEWZE S, ZORIELIBELVILE
F WOED X ) R & TEANINT, MOECEL 2L LD X ) 2HADECDLDH L DA ? A
OMEICT 7a—F 35720, F—=53 ¥ (DA) #ifke., ZoEHEO—>TH HHICHEH L7z, WIZEMMNT,
IYANERLVL O (KPP a T 2AINy) BRALKOREIMES N Er L, TOREIFEDL BV
OIS D720 BE 2 02 R B ITEEBRZMH L. & SIS Z DA OB RO b RIL 72,
FNICEY, aVvFUAINZORBEEENTH, URICI Y F Y AI VI 252 5N RBICHBERET L H
HicRalEr#rs e 2 R L7z, €510, B IS 2 DAMRZEROM & 23 cilz 2 & SRk RER
WAHEESN LRI Y F Y AIN I ORIEIREL ZEEZWHLPII L, 20TV F Uy A3y oftEIE. PIROFHR
HCHIfR 2 F 5> DAMROWMEH 2T S 2 LI Lz UERDS, v Fr 2307 oitBiaERY . ik
DR E AR REIfibN S Z LAURE NIz,
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KD ADIECRIE T ICHFS T 2IENIREDEH
BEORERTONAF T« 7 ADFFH

AR EF SEERAFEREREY 24— BH
(R BvEREEME > 2—4E &)

[ FZHEAIF 58 B OB SR O BE %)

W e AR T % 2 72 B SERICL 7- B MR 2 v T DNA o ity - #5889 %, DNA-16S rRNA #fx
F oy &, WK =7 24— % e TR WM ST 217 BNEE OB R 04, AR =2 EENIC
B L. AT EAT D o

THRIUTOM®Y TH 5,

O HiHi A7 — Y M oMite A 5 — Y MAEBIOMTET - MRS BT 2 1 P B 35 AT

O I B O B A A AT

LI, R34 E T 5, BISER]. FEFFIERER oM RN 2 Tic, RN 2 LRz T, W&o bz
SIS %0 FERSIER CTIRFFEATATEANG & IR F AR, HREMBEOMEEOZ L, FHHRIMA & MR O BEIZ oW

THHHT %,
© P ATSICEE T 2 HIROEE & BRI D 70 A% 2 5 B o Bear
[ 5]

PR A AR © 202310 H 4 5 2024426 H £ TIAMET A 7T — VI & BW S 7z 24F 2 B L. €D ) BRA
TV M EBWENTZHRIZIIBITD - 720 1I5BNARMINLF R 2 HAT L Cwize BUE, afl 2 i ssAfr &
ToTWh,

T PN R O Gt AR DNA fill 1. PCRARA1Z 2024457 H A S GG L BIE 295 B 0 AU E) 2 17 - T % JEGIE G}
EEo, BUELEE BTN TH %o

10
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ABRERDEET D= SR DRMAICH
%M%tﬁﬂ@ﬁ%éﬁhbTN

£ B BWAY REXRFWIN R

FUBWH O AT 2 40 %, WAOERICEDLE LM RMER L2 L, £ — 45— 2 — FTE& 2 RHER 1L
D TerHHA) MIELZHIEL, KRR S 50HE L ARSI RERE v, WA ERZ A7 ) —=
YT LT, ZORER WML BOLHEE E SAERET 538 (Nob. No29, Nob0) %5 N7z, Z D H TNo.29
P13 117 (ug/mL) L ZHEBEEDE» o720 WTNOKT D 24K CRAN SR RKE %D, 3TCHET, £
PEDEFER I R 2EMAD > 720 TRTCOMRIZ, 7T 23ttt E. » 5 5—LiFtkEatcd - 72, 4
HORBIME L, 37C TH o 720 16S rRNA DMt DfER,. Nobid, Pediococcus acidilactici, No.60 3 Lactococcus
durans TH o725 —J. No29® 16S rRNA OfiEdTid, BLAST O TH BRI N BAEIL R <. RAOFH 7 L hE
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Emerging research in human studies suggests that low intake and low blood levels of vitamin B6 link to
sarcopenia. However, there is no study demonstrating its underlying mechanisms. Therefore, the present study
tried to determine if vitamin B6 and its downstream target muscular peptide, carnosine, have any effects on
muscle regeneration, muscle hypertrophy, muscle atrophy, and muscle stem cell functions. It was found that
vitamin B6 played a role in maintaining quiescent satellite cell (SC) pool and supporting proliferation and self-
renewal of SCs. Both vitamin B6 deficiency and supplementation delayed muscle regeneration and suppressed
muscle hypertrophy after cardiotoxin-induced muscle injury. Vitamin B6 deficiency induced the upregulation
of MuRF1 and Atroginl mRNA expressions, protein degradation markers, and promoted muscle atrophy in
dexamethasone-induced mice, whereas vitamin B6 supplementation tended to attenuate those adverse effects.
Carnosine, a downstream target muscular peptide of vitamin B6, had less effects on muscle regeneration, but
promoted muscle growth or muscle hypertrophy. Carnosine had less effects on quiescent SC pool, but played a
role in reducing susceptibility of SCs upon activation and in regulating proliferation of SCs. The present study
provides the first evidence for the roles of vitamin B6 and carnosine in muscle regeneration, muscle hypertrophy,

and muscle atrophy as well as in SC functions and their potential applications in the prevention of sarcopenia.
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IRV RBHITHDIEDREINT, T2, BFERNAWR, 420 Vala FrETEHEANEZRLEZ, 2hd ofEE
. T YFa R YREBHORNA(UAC) 25, £ ToOVala Fr 28R L T2 AR L. 4%,
Sl 2 20 U CHERM 2 (RNA OB EDHT 217V, RBRIBAIX 7 LAY FPFEL 2 COPERT 2 FETH 5,

BN MEMS €2 U 7agR LIS T OO KWVTBA N A2 Tis
N AMKEEASIE TR B

D WAEER IR ICHML Cw 2, EEEZINESE2720100, RREZRESETFHTL I LARHET
Hho TDIDOITIE, KT L ORIE E FHVIRBICROVENSH Y, T EZRTSE2 A L AEZFHIT 2 4
TN D 2D, AWFZETIE, BT OMHTRER MM 2 2 DL AGHI Y 27 A 2T 2720, IREES 2iEFICHllE
TEPOT VICAMHO L WEBHEERIE L 72, NV FOKRTOEEFETIR, BRBEZBRVEASLETHY, F
PR OFIEDHE L 2o 7o N AR L 222G TEA 508 B & OV TR 5080 & XL Mo IR T
MM L 72 §25 2L T NV M X BRI EL T2 N TEL, TREEEARDIC—EILHEOZ &
BTE. 7Y TOEERBETIE, WM. WML 2 BEKINIT-728 LT, IREBTE2MRT 52 L3 TE7,
T, BAEEPREL S LA TIE, REIRIEAR L2 2L MR TEL, Zhide b EMBORETH 2, 55K,
DRIGIRIEA B DK & o T2 EMEICB VT, LEF & DR ZIT) FTETDH %,
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EERHC BT 2 FHBERR IR EER OMBINBTEMEDFIE & € D EIBHEEE DREMT
BN =B REAPAZR BYHRN WES

W 3EEEBE Saccharomyces cerevisiae DE NV E VEEFH VKX Y5 —¥ (PDC) &, 73— VEEREKIZBW T,
CVEYRET 2 M TIVTF e FANEBURIRT 2 FERREE O MFESOE 2 Ml d 283FK TH Y, Pdel, Pded, BL U
Pdc6 32D T AV HF A AHBAEET b0 —MRITIHHEROBERIEIMIBE ICRET 2028 LT, Bhez iz, &
4 PDC T 5 Pdcl OMBHNBIEIHENICBIRE SN D, LA LA S, Pdcl OMBEO RIS, = oL
BRIIOWVWTIEH I GH o TRV, RIFFETIE, Pdel DERAILREME ST 2 MR OS2 HW & L 72 f#fT % 5%
Ji Ly Pdcl ® CEKMGFUEABRIBIEICEE TH L L 2 W L7z, £72. Pdcl OBJBIEDSRAERERBE O LI X 5525
2L EEHLMIL, ¥EYZFIVTH S TORCL Y 7 F VA Pdel OMBLNBEAEMICES$ 5 W hEH: 2
L7z TNHDZ LI, REHEHEEE CH 5 Pdcl 23 ZEMM 2RI Z 2T 5 2 L 2RRLTWE EEX SN,

EXIUDFEMBICE X A DEE
g fEF EEAS B

vy I K, MEEEAREFEHTE5 I v LTHMONS, RETIEE PR 7 AITBWT, IMEE LA}
WCHERERECHO N G > TE 2y —h, 7 TRE—FNOMAENPE Y I VKEFRITETHL0, €S
IVKICH L CREFHILELZVWEEZONTEY, EF IVKIZOWTORARIZIAELNA T S,

AR TIE, REBBWICBITEEY I VKOMBICOWT, IR ZED L0 0EMAREZEZ 2 HE
L. €% 3IYK (MK4) REIZED, 7 ¥ FENR MBI BV TRBIZT§ 2 B85 1B & O % M (2
WL 7z

MEK-4 L2 & O ARSI L 72 B4 38 5T TRIB3. IL6, TNFAIP3\%, BEEBHNPA LN /213134ET
ORBIZEEINTEY, ThOBEETOEEMIRBR SN, T 72, MKAWLE I X 0 A L 728 5B E
FNLBIATE L TRERT GDFIS B LU VEGFAIZEH L7z Thbid, w3725 b FENEMREZH
WTHERROR RGO N2 Eh 5, HALEHOFEHNBEMIBIC BT 2 LE0EWEEFTH ), E#HEHS TV
LEZLND, TEHNBEMIICZET 2 NS BEETFOREICOW T, SBBGET 2 LE1H %,
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PEEBHE ZORHGREEDRIEOEIEMREMNICS A 2 E & Z DM

N 3 A% BEZIHRF ERERERt> 42— B

RIEAGEAE (PGC) oEaigid, ¥ 7 FMniE, “¥7 ) A, BEETERAOHMESEEG§ 2275 J)ikT
S hTwd, ZE7 7 Al MIRNABIREOMRE & BHRLME?DH 5 L E 2 5 Tw b5, AL
WIZBWTID2oDE %20 % CaMia I E 2T s i Tuiz vy, AR ik, BERAF VY3
VEAHRRAEBLTN-TEF VLI I oA R#EI N, ¥ U HDOOMEMDN- T F VS Va3 v
(O-GlcNAc) Bfili% /LT, PGCOEMPELZFIML TVWDE I EER L7z, C ALY AF VALEEEDBH 2 % 2
—2DY Y7 ETHY . OGleNAcBHin = D5 82 Ho@ bz L, PGCHER O ¥y ) Afl#icEL L
Twa Izl SOEFLE—FHLT, OGNACILL ARV EBASELRBOr b=y 7 BIC K 2B
HRHOBKTIZ, IBENTOPGCHEEOMEIZF &R Lz, S50, MRPHE oo r v Y=y 7 &
WL, B oREAMBEB L0y 2REBICREL 5 272, Dol eh s, PGCoEMIE L
ZOHROFITB VT, KiE R =¥ 2oL, ShE CRIESN T A d o L ERALE 2 R
2LTWAB I EDRENT,

DFIIaL—avcB Ot NERKESSED
EYEE SR A 1 = X DR

JRE  [E¥ FORKRFEEREME L > 2 — HBUR

IRIEIEWICE TN WEE Y 37 B (REZHE) XL, FHRICLELRERZ»AEWED» 2
MW 2, v FHEOBE, WESHEKIEEARD ¥ 828 (Tlrl. T1r2, T1r3) 705 A% BK L. Tlrl-
TIr3 R 7 AAERZEMR. TIr2-T1r3 X7 25 HIRZHEAR L UTHRET 5. RIFETIE. 2 F8N%EY I 2 —va >
(MD) 12#0&, v FHKROMEZHEROMKELTDH 2 HEROMASDLEIZL D, REFRS LD X 5 HlH
ENDBOPEIFN L7 MDIENT TId, BHBEROMAGHLEICLVIRS E2LLEE, ZHARDEICHIELTW

BB A N Z A BHIRBE N Tz, ERIITIE, ZRABHRICHED Al AV F—HIERHEIC X ) S RO T B
S, FE5 EWEML TV D 2 g h oz BARMIZIE, Tlrl & Tlr3 3 ZEEIEBICHE S B % 2 TR
LENEALR TV, TIr2 i3 B2 212, EBOEPBI LI WS L2350 o7z, fEmE LT, [Rohiz
HEREZARICHAGDE L 2 L THREZENR (CEBAK) LLTORLEICNY T —Ya v aAdAr L, BRIEZR)
HHERT 254 F 37 A2TATHIEL T D L ERINL,
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Palmitic acid metabolism regulation of muscle stem cell function

William Valentine National Center for Neurology and Psychiatry, Department of Molecular Therapy,
Research Fellow

Loss of skeletal muscle mass both contributes to and occurs as a consequence of pathological metabolic states
including diabetes or sarcopenia; however, the relationship to lipid alterations of skeletal muscle satellite cells,
which regenerate muscle, are unknown. We uncovered novel functions of satellite cells to promote enhanced
incorporation of palmitic acid and oleic acid into phospholipids of regenerating mouse muscle, resulting in a
marked decrease in the proportion of polyunsaturated fatty acids (PUFAs) in the membranes that lasted for
several weeks after muscle injury. This lipid alteration may protect regenerated muscle fibers from oxidative
stress by limiting the availabilty of PUFA substrates vulnerable to lipid peroxidation. Our goal is to therapeutically
stimulate this pathway in order to treat other conditions where oxidative stress contributes to muscle loss, such

as muscle atrophy and sarcopenia.

7Y E AECHT BB COFBREN L S Em (i
BUELEF DR

REF =Hib EERERAR > 2 —MRA T - Rty 28— REsIEmEs  HEmRE

T2 F RGN, T =R ASHA LA RS 5 &, BURATHEEICE A LOEIRE. G, MRk &
T LA ERERERTH L, T2V FRAELTIERITHERE LT, 7204 F 2AOMBEOBENRL T =% F 2
FERIGE~ND 7 LIV F = BARE SN TV 24, ZOFEHNEAHTH 5,

ABIETIR, EELT 2V FAEROBRET LIV AEREFVEMCC, 72 F 20KRMEEIZEIL2HTO
TIEINE % O IIREZ T L 720 ZORER, 7o F 22 NERIESE LYY AT, Iiiho 7 =9 % 2455
MIGE L ANV AHEICHML Twiz, S 512, HIZCDAS MBI S, ILC2s, IFMkEk. I X O IL4EE
CDA'THINE DO MM A FITHIM L TV 2o F 72, 7o FARKEROERELAZH TR, 79 -3 v LTHS
T 2 MRS 5T & 5 T R R M S 1A PR E 2 & MR A~ B0 & 2 TL-33 M 2SI L T w7z, BLE O
Ko, 72HF AOREFEGRE, B TThR2RENELFIEEI L, 729 F ARRWIGE 2FE T 5 2 L2VUR
BNz,
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SRR 7 =/ — )L DIERAERERZE T U/ RITE
HRONEHIEBERE AR DA

BEE BE E)=pN= b Nl Lot oy S e Y e

OBIR TS ORKBREZBAML, ERCABERZWH L AV F—EHEEZERT2PREETH
%o EWMERREC & 2 RSN o SR EIUE, AR 2 5 e o E£64% T 5 2 BUR T IR
(ARC) 1ZBWT, WMANEMIL I 7 027 ) 7 RIEINE 2R T o S EHLOMIEEERE 2 T S &, B2 &k
T 5o AWIETIE, BREMME2 S L72RY 72/ -V (BE) 2% mEHEZHENLZ~Y 2D ARCIZB T
237070 TORIENEEWHR L, Wiz 2l 2R 2 /L7, BEZMKT2K) 72/ —id 77,83
F—=NVTHLIIEN TV, TOEANRTHLTu Y72V, TN T2 0TCHEY TV VI TNVATVER
(C3G) "L TH b, INOHWHZ I NI T 74— 2X0GML, ERECREL Ty 2 TELS 826
F C3GEEM L 72~ 2D ARC O RIE L M2l S 7z, CGRZDEF TR TIHIZE A LIS Y, #H1L
B OERNIGERNE AL BT A 2N L BRI NS, v~ v 2HEI 707 ) 7THIRE W EREZEL T
C3IGEERBMD S b7 a s 7 7 WA, SHIRIRF SO I 7 07 ) 7 O RIS 2 3| L 720
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Innovative meal: evaluation of immersion vacuum cooled sausages
stuffed in a new novel casing formulation with flavonoids extracted
from waste orange peel based on hyperspectral imaging

FENG CHAOHUI School of Regional Innovation and Social Design Engineering, Faculty of Engineering,
Kitami Institute of Technology (AtRTZX%), Assistant Professor (8h3)

Due to the rich composition in protein and fat as well as high water activity, shelf-lives of many types of
sausages are very short. On the other hand, the burst incidence generated during sausage stuffing frustrated
large-scale sausage production and cost food waste. Therefore, the casings need to be modified to facilitate the
stuffing processing with a lower burst incidence. Flavonoids in orange peel possess properties of antioxidant,
anti-cancer, antiviral, anti-inflammatory, anti-allergic, antimicrobial, antiproliferative, and so on. If they can be
extracted from the peel, it can not only maximize the reuse and exploitation of the value-added by-products to
potentially achieve the Goal of “ZERO HUNGER”, but also can prolong the shelf-life of the sausage with modified
casing. Immersion vacuum cooling (IVC), as an innovative cooling method, can achieve a high cooling rate with a
comparably lower cooling loss compared to vacuum cooling. Hyperspectral imaging (HSI) is a powerful evaluation
technology, which enables the visualization of measured parameters on a pixel-by-pixel basis. The general
objective of this study is thus to develop the new, long shelf-life sausages stuffed in an innovative modified casing
cooled by IVC and broaden the application field to HSL

In this project, response surface methodology was used to explain the relationship between different modified
factors and sausage quality attributes: pH, moisture, textural profiles, and antioxidant activity. The regression
model developed for the moisture of sausage core had a coefficient of determination (R2 value =78.28%), with a
lack of fits that is not significant at a 5% level, indicating that the model was highly adequate. As for the textural
profile of sausage cores, the highest R? value of the regression model is the one developed for adhesion (77.57%),
while the lowest value can only be 44.32%, developed by springiness. The R? value of the regression model
developed for pH was 67.13%. After identifying the orange extracts by high-performance liquid chromatography,
the result shows that the main composition of orange extracts was hesperidin and its content was 46.82 *
523ug/40g dried orange. Moreover, the prediction map developed by HSI in this project can clearly display
sausage pH evolution according to different modified casings. The important wavelengths corresponding to each
quality parameter have been selected, respectively. The outcomes attained through this method can be applied
to automate the inspection and quality assessment of sausages through the incorporation of effective image
processing algorithms in industrial machine vision systems.

During the one-year project, 3 SCI papers have been accepted for publication in peer-reviewed international
academic journals and there is another one that has been submitted to the journal. Furthermore, two posters
have been presented at the conferences and one has been invited to have an oral presentation online in the Foods
2023 Webinar. The results have also been displayed in the exhibition in Tokyo Big Sight, which attracts numerous
people and may potentially have future cooperation.

The applicant also organized an international Webinar as a chairman: https://www.mdpi.com/about/
announcements/5607.

The relevant results have been interviewed by “Challenge Field Hokkaido™: https://note.com/cfhokkaido/n/
nZ20aeaacc0a4l
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BEOENG|IFRASND DEDBEMEINET DE1ZKDIRRODAERA
M H=E BREARSY B #HE

Wi 7 ¥ Aspergillus chevalieri i\, AT X O AL T % 152 A IO & #6021 X R T2 1E 5
WAL TV D I e h o7 AMZETIR, B2 EFABWICERINTELZ LX) HHEAGT
B 2 BT Ly AR & SRR L 72 & WO RG22 V. C. ZORNERIT L7z £ 3. A
PEHEACHR & P AR D LR 7 7 23T 2 470 BEAIOFRED SBRL XV TOEN LA B2 E 23500 AP
kD & MR BL L 72 & v ) IR FRF S M7z £ 720 MR IZ B WV T4D O BAT IR 2 22 5
Wodoize TNLDOMET O HAEMEMMARICE W C3MIZT OB ERESL L 7225, AWERIZEILL o a7
B, FENOREICEES Ld ol L LAMIEZMED 272012, A. chevalieri\2 B} 2 EalER % B ix T-HL# 2 25k
FZEMETE s ZOMEFRIRZ FERIE, B H I ek~ 2 EGHR 2T 5 ECkivyo 2 & iR
SNnbd,

ZMHIZH B Vitamin DIREED T & BREZRERE & DS &%

mE T UHERERER HEEMER BRIREHFMAE B
Vitamin D (VD) &, JREEE S I > 0—2TH ), F4 2AMEKRICHGT 2. VDARIE, MIREGPHED ) 2

7 REARHE - AEREEEET 2 TRESHRESATWwE 2 Ehs, TROBEICE s TREREEZO DO TH b,
—75 G BEAORBEZOME. IBIED S OB OBk, Bih S B IENOBEE % B $ 2 5% 0 BB 4 el
S, COEHLEEEEICE, BRICHEET S T v AK—F 25T 5, A5z, Lo ndh VD o S5
AAT 2L, VDRI N T v AR =5 — IS RIFT B EFMT 2 2 LT Y % VDIEEUI BT 2 A1
MRS 5 e HBE LTS,

ABEICE, IBEEETFVE LT, b MEE®RME (TSHR) 2fHL. VDOSHEMKRTH S (VDR/NRIII) O
PRIV ANV EFHtEI L7z 2 O#E, VDRIG TSHBIZHEIL Twa 2 e s i, LaL, b Mulikke
Higd 2 &, ZORBALAVIIECZ EAREN, VDR &EAF 0 @k %2 BKT 5 RXRalZ 2w Tid, TSHINES
Lo MalECTHEORBSHR S NIz, 72, ¢ MigllR#gic B 5 VDROFE LAV E, —Ho T v AR —
5 — 0SB MBIl L 720 4tk TSHINEZ V< R VDERMAS b 7 > AR — % — BB RITTHEICS
CCREMIC IS 2 PETH B0 & 512, BUE VDOMEEIZ OV T ZED TH Y, VDIRREE b7 > 24—
& — ke & OREMEZFH L TW < 2 & T VDO A BIEHEEST 57200~ LTw E 720,
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R INTBIIN T DB ARAHEHEAS D #FEH
WE 8 REAY AYRESHER BEMNESR RELCEHIT UK

SREEHZOBTTL Y V7 H OB, EAHERFICE 5 TARITRTH B, o Ty & ¥ 237 HEIHR ORI X
M8 YN RBEIMETH L, L L, R VS HREE T - WHT 2 HEERZEZD72DILR Ry vy
B oOBEEGREEERE S REHTH 5, AWFZETid, 185 32 8 & (LPD) 12 & 0 4253638 X 1L 5 fibroblast growth
factor 21 (FGF21) Ol % &S 27 I VOB 21T - 720 HiEE. LPDICEkA RllAGbETT I /R
ZIIML 7265 % LPDENZ oW AR < 7 21252 ¢, LPDHEIUC L » T LA LM FGF21EE X KT S5 7 3
JBEER LT, ZORE, WHT I VBTHIALFZY, 722 VT IV, AFF=oV, AFVY, MY T
k7 7 v ORI LPD B Ol FGF21 i 2 KT & & 720 AF%E4 5. LPD U HE ) Ifiiif FGF21 1 o 5.
IR RO E CIKT S5 7 I VAW LI LT,

BFmEE S = RS WMEMF BEM O F#H EREE RMEEANDSH

==E %5 FELHITR AT 7 O & AMELF WEIIL—TE
e FEE EERITRAMEFEY 7Ot AMESF TAWES

WL EE O 2 R E R EREEO b 00 D id, BEAMIVNS L SDGSICET 2 G LT
FHEINTWwD, 22T, EYWMENICINE,» S ELAREE 5252 8T, MlBNZ AV F—ZROWBHRTH 5k
ALRITCOS A G % 2 > a0 — LT & UL, WEAEORFRIE LRI OMELELR &, bDOL )R A
A E AR EICBWTHICHELREHSREIC A2 SIS N T2, LALAYS, BYL2BEXHHELS 252k
. HIRIEASEERE L 22 DV REE L 72 o T W B ARWFFETIE, Saccharomyces cerevisiae \ 22T, MBI E MO ET
BAYE B X ORIREY & v 72N O BRILETTIREHIH 2 A 720 WThoOBEbEEZEMT 22 & T, M
NN DG HEERARILAZALT 5 2 L 2R SN ze FRICHRE R BRALE OV £ TIZE S 2R A5, A IS~ T,
ZOREREARB S Nz, Stk GIEHBRER RITEY & OMRZE EFMlz O 21235 2 L T, Rl a Licsw
THAEMEEHT 270 0fF A2 BB %2 LHIfFS N5,
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COEZE R A Malnutrition Inflammation Atherosclerosis (MIA) E{EE: %
N CENMEBEZBOED TRICEA DRE

=F BB F RRENENAZAZREEZREMAREENRRRFEEDT FHEBH
(R RRENEMAZAZRERZREMAREEREDE B0

B BN

NLEHBHEIZB W T, KERE L BEREZ I L. BRI E 2 585 L 23 WIREE T4 % Malnutrition
Inflammation Atherosclerosis (MIA) JEMEREIZAEMTFHROKRELR VA2 772 5 =1l BIEDPMOENTV L, K
WrgE ik, N LBENTEEICBT 5 MIASEMEAE & CUERE - oMz AT 22 HWE L7,

A

254 N N 1B B 1T L TR ZE 2 17 - 720 MR8, MLIEACAR. B AR 2 12 2 C g Rk A % o0 7 I
WNZEEIT o 720 MIASEBEREO 3OO EF, T4 b HRERE, E,. BIRELZhEnIconT, MFE7 VT
IR, MESKEECKIG S v 287, LIEA XY FOBEFICTER L 72 MIAJEMERE & HEEB L OIKE
FoBE#IzowT, ZEEFT Y AT 1 v 7 Bk & v TiE L7z,

(RES

WABDOBIMED S B, 1704 (669%) SMIAEBEIFEOMBELEE LR L 128> T, M1 2 i
. HEEERE I MIAEBETF O R OB & A EICHE (+ v X1 [OR] : 240, 95% FHX M [CI] @ 1.33-4.34,
p=0004) THZEIIRENT, SHICEERBZBEETIE, FEBLOREREOT v APAEICEH VI & LR
X7z (OR: 22138 X 08331, 95%CI : 1.10-443 B X 171.64-6.65. p=0.0308 X 070.001), —F. WA HiE MIA JE
BERER T OMNER L IEELMHELZ RO Lh o7z,

]

PR S 3 IEG 3RE & ML L T N LB O MIAJEBAE, I 0E & REREE E AR AMBE 2R L7,

RIBHAD S DIEREBICESDGANMERES 2L/
FHROMEFERE XD =X LD

=% XK HBKARFBAREMTTER  HEHIR

WA, B ERD S HIRF OB OMKREDS T ROMERZLMERORE LTSGR T EPMEN, 25T
AHZZLD12E L THNME#ED BT OMGARHIN TV B A, EFINRIEHZZ ShTuiv, R, B
BER SR E %o THEIEL T 2 KB 22200 T2 0 o L BBl 2 2FHAE (a7 Vvifidy) ) 2 FH
L. HIRPORBERE L T80 OMBISE~NOBEICB T, BAMBEEOHEZ S 2T L2 HIWE Lz,

Z OFER IRF OO S ¥ 3 7 F R EWHHERIA R Z, 7 &0 OMEIEEREIED Y X 7 23N 5 2 & 23
RENTE L7z F2IENHIEREDONT A S BB EO S EAR TRE RE L 2 eb2 ) T L1

TR OB OMRREIEIRE (RIRDIE M2 &) BIBNMHEEICEEL, ARoRHCHIAREL BEL.
P PRI OREIZ 3R T A ICRENLT B2 ENTWE, L2 - T, BEMASEM OB 2 R8s I1c X 5 18
ORI AR R A, MR ERFICHEL TV DO TR EVWNEE LN S, 4. F L5 OBNMERE DM
WMaEBT AT, S0 FA DAL EZWHLPIILTHLTETH 5,
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BREC KD B L RIS OHHEEIE O T e RE S 2 RO REAT
NHE s BHASSHME IRES RMPIM M2 ST B

fRAEIZ OHFHEEZ MR & BYOREERIEEEMEZ AN L CHRO DM EIREST 2 LEPNTVD, K
WEDBRADY Y TN EBERIUGTH 545, Z ORI H 5 MEERE, F5 RS2 MBS 2 KRR B o & T
IR S THLAFHIHAN T 2 AR L L K bho Tuhv, RIFRTEY 4V ABIR T LY - MbFFEBRIC LY,
B OREEIERAE W - HRO5W % 5 IR~ L A5E T 2 ~ 7 At o 2 B L7z, F25
T Y VS ERIE T A R AR R 7 AV 2 & HRES X OSSP HRICHERE L. E RS B b 2 Ry
AR 2 AR U 72 BEE - B FRRHIIC B D 2 BIZEEARGR O BAPHR & LT BUR TEBIMIEF o PSTN & I iEh
BHLFEIRARIE S NFze S CTHEE - B WAAF OIHALEHES) & B8 3 2 Bl 38 BANRER 0 i _EALH AR o fls A
FECDbDoTWhd o7z, RFFZET, PSTN AHER - Fii5w % S 2 MEscd 2 Witk " g s i, &
R OREETERATE D &) AR X o TRIZSBRMFEZ A L TR - Hil0w % 5 053 2 BUR TSI E
PSTN i3 Z OHFAHE IS G5 T2 0 Ed DOV TIRESHBD S SR RISV ETH 5,

E2I2D (KD THlREREDBEEEHIE & RBIM DR RAVEET

/!

* 55 1P EREE RS - TRERAR > 42— BEZEMEER
(R RERE - B - BRRINGESFE EB)

TSI & b I BARRME L. BRI BT T2 M 25a3kbh 2 7ol S A S s THINE S
BAT 5, Fer S HEORERTHEIT 2 KBHSICIEI 0L RGEROZLICED S SO0 SAFIET 505, §F
ICEZ 3 U DIEGRIEMILICH L CEMATE 2R, LAL, &8 2 AEGREICHEIE L TRNTLZE L o
RN DV T ENAIERICHWET 2720, B - TREARFICHE5 3585 I Y DoEAIZE U THIRISH L
THREFRRBELMFIC Lo TR LB TFREND, RIFETIE, MERLTH IO ) A% 8% 2 KERNTIC
BWTESY I VDI TTHIRRIERD LD L) B E2 T 20%k, 7 AT, HEPEEROSK
TR CIIEERIE 5 3 v D25 L CH IR PIEIc B 2 THIRORRL Lo RBICKELELIZRON A5
705 EIERMEE G 2 - ERBECBWC, HHMY Y I U DIC ) R - SR LML o® S BT LD
RIS B B THIRRGEZS B S iz SORERP S, B v ) — BRI X - T2 2 CHED R Z o
A S I Y DOVERBER & 22 0 . BlRE R B CREERE % & o LIRS BE S 5 REME 2RI S L7z,
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ez A LE < BIEE SMHEEFBEEOYIL IR T
= OE FRAY - AR—VESZNIOISL 4

ARRFE TR, ZZAEKHEZMYTE: AEE» 5% CEIT 2 8355, U R 0w %2 L IR IR DR EE 0
PN IARZT FPRHICHERTH 5 EARGE VT, 3OO & i L7z, WFFE1 Tt Rk 7z A < RIBIER 2 = il
%%7Eﬁ%mﬁﬁﬁua‘Uyﬂﬁ$w%yf%éﬁm%m%ﬁh@%%(mm%)mmwﬁﬁﬁﬁm(uyﬁ
%ﬁﬂﬂ&ﬁ%)f%é’aﬁﬁéntoﬁ%ZTu T AEEE (B ASCEEZEE VAR F
7ZEEE AE R (72 A IED T0% 03Bk 72 A < - @ﬁ%)%3ﬁﬁﬂ¢5a W7 A %
B 7234 Tl FGF23MIEAMR T § 2 Z LAURE N7z, BFE3 TR, ZAEKEZ YA ESE» S
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