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VHRINEGERIE L W D R T TR D B R RE 52D 2 ENBH LN E o, ARRGEIR 2 13, SEICERER
fb&ni=A v 7 o A THY . ARAREKRETLE L TOFANIFETE 5, KISE#IC W T, 7m
AL — hDafr L BALOEFHNEMAL, TR bHME 3B L4 2R THETLTWDHZ LR, HAKFET
AUVEBROFFREHRIE R LI L KRS TS, 2k, TeeAL— M1 OFET LT E R2
DFICED, SHTER O FEELHIE T2 Z LN TE T,

Scheme 2 " + (0]
RCHO RsN  COoMe RsN  CO;Me R CO,Me
_ DABCO —
TMS———CO,Me ————| - = R R
1 benzene | TMS R
reflux ¢} 3 TMSO 4 TMSO 2

main product

(2) LAIVEERETFHIL LTHAVWEALKRYT I RE D 3RYESERG

AIVEHERBTHE L2GE, (1) ERSEHFCR—OMIGOEITIZFRD IR 7o, ANVKRLT
2 REREFESEDZ LT, FHRAERNSE SRS NEITT 5 2 E R RSN, Thbb, LRk
TRREAEIZ T a LIS A 2 U MBUS L CTHRIA 6 23ERR L7214, BALICANLAKR LT I RED C-NEATEE M Z
D ALEW S REONTZbDTh D, ANMERIT, ERRILEWAERNK R EICB T 2AHRGMETFL L TO
RIS D,

Scheme 3 +
RsN COo,Me CO,Me
ey Ar—=—=N—Ts, TsNH, D — —
= -Me Ar — TsHN NHTs
1 DABCO, THF TMS—N Al
Ts 6 5
(3B k) (1) Matsuya, Y.; Hayashi, K.; Nemoto, H. J. Am. Chem. Soc. 2003, 125, 646-647.

(2) Matsuya, Y.; Hayashi, K.; Nemoto, H. Chem. Eur. J. 2005, 5408-5418.
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A-1

o
( )
Glu Y- GABA
Glu(GluR) GABA(GABAR)
3T3-L1 RT-PCR GluR
GABAR ddy
GluR KA2 KA5 NR3B GABAR
GABAgR1  GABAcRpl1-p3 Glu EAAT1
3T3-L1 mRNA
GABAgR2 GABAgR
GABAgR

A 2 ~JL eV — AR ABC # X7 PMP70 & FHEMED E VY PTOR X~V A %o Y — ATl
- NI RTET B,
ORI 2 &0 | F1L 4800, ~F I Rk, A h Bkl (25 Lok - 38)

[H9] PTOR I ABC # /"7 B 7 7 IV —DIZB L, ~bAF Y — A ABC # 737 PMP70 & &\
7R BARREYEE R T, 65 T, PIORIZ-ULAF VY — AREZ LRI EEZEZ LN TS0, ZOMIKENE
FEIFEFHMIC S TOARY, & 2 TARFZETIE, PMP70 2% & LT PTOR OAIMENREZ R Lz, [F
] P70R OB REMEIZ, DP70R O C K HA ¥ 7 % filvG S ¥ 7@ % > 732 & PTOR-HA % CHO i
FallZ —1@PEIC R BL S, aORHUARTE TREFT L 72, @P70R 22 RIZEEL CHO MUk A /gL L, > a PEEES
ficiz (1% immunoblotting (2 X V) fi#4T L 72, @PT7OR IZHESFHINELS 2 E A L 72 gPTOR-HA % COS-7 e |2 38 Hi.
S, BESHAINZ ST Endo HALEEIZ 1V fif##fr L7z, @PT0R Z/NEIE invitro BELRIZE W AL, ~b
FX Y — MRS N EOREICEE TH DX /N7 E Pex19p & OMAENEMIZ DWW THRIFILEIEIZL D
M LTy [HS5 - 28] PTOR (T-ULAF 3 Y — AICRERET, /Malk (ER) ~—Hh— LHEEL L7550 2R
L7, £72 gP7OR-HA [ IHESF N % 52 1F | high mannose U A © D 2 & A3/RIE Z 4172, & 512 P70R 1% Pex19p
EHREAEH Lie otz BLEDFER S PTOR 13-V A% Y — AZIFREET, ER IZRELT 5 Z &R
R E T,



H7v bR T OEMBENE ~DOE REA
/\_3 O =i, &FH BB, &F (e, o %, W Hid
BILRS: - BrlEsk

[BHY)] BRSO EEIEZH > TWAE 7 bR 7 (HH K-ATPase) D =R et T L
BRSEE AT L, BRGAFERICL > THEEETNVOZYMEZEI DL Z L2 E LT,
[71E] 71 bRy T oD =i ILSR Caz+-ATPase# AT o—FF U o 72 L - THESR
L. TRAX—/Mb L TRt R Chlifb L7z, ofHOHEE BRI 2k 2T 2
Rl B A H AL CREH & ILICTHEK293MI I ZERBL S BT, ZD%, B2 L, §7r b
R T RHERISCH 280805 HEK+-ATPaselk 4 (H 7' 1 kA > 7 {EMH) DpHIs X OKHEFMEZJE L
7

[fEREBE] HTEVIFHAEORENS, 7 u hUBAMEI TV 7 4+ A— 3 VOaf{ ORI M
[ DLys-1647>5GIN-161% %M L C, BEEBINIIFAET D20 T4 U REA AL OGIu-34512 33 %
7 X BRSO KBERES AR T D BABEIR SR S TND 2 E BT, BRBENE AT
%Lys-164|CAlaE BAEANLE 71 b Ry TIEEOpHIRTEEZ 7= 2 A, B —27 OpH 6.8Tlix
AT OKIZZNDIEMEEZ A L TV, pH 7.4 TR IEEITERD bz o iz, BAERIIpH7.4ThH
E— 7 EEDOKIBTNEH L TWEDT, ZRICE TRy FOT 0 b BN KRELSEDTHZ LR
Inol, B0 bR TTEREOKHEFMEIZI AT & K& R2BITR N T2, T b OFERIL,
B0 bR 7BV TLYs- 1640 ERBENCEE L TWDH Z L 2R d 2 60T, =RICHEET
VDL PENRFEDND HALT,

/\_4_%ﬁ§g§ﬁﬁﬁﬁ%§kkﬁyxyi:y&§y%ﬂ%@ﬁﬁh&%@%Fwanlwﬁ

\

Ot Itdw] 1, milE— 1, EiEHl—2, EHEIER?, $RFEA S, #JIEERs, MHEEL

1 IR « MR peimiiget o & —, 2YSHFZERT, 3EALK - NN E SR ZE T

[ B8] B ME simian virus 40 (tsSV40) KB T HiFGBIE FEA N T VAV 2=y 7 (TG) ¥ U A
X7 v ML, HEEREFMIAE ORBISIIZIET ICH B T, ZivE TICH A /D 652 < ORIk
B SN T3, A, AEEETEA TG 7 v b &5l BRI 2R 7. [Fig] 27 #
HRIEME tsSV40 KA T PsUEE FEA TG 7 v MKW &0l ERMIEZ /0 BE L, ARG -3
DMEM/F12 85, FFZEE (33°C) Ths#E L=, Mlao sk, LR HiiE o AMgiE e~ — I — %
X7 EDFBL AT

[FE5] #57 L7= RTECLL MM, #omiko ERHIBEE O IEZ R L, BEELEIC X 0 M OS5 A M5
1b U7, F72, AMIEEHE EEM~—h— 2 V80 E (A N o Fy, ag—Fr s ATV, ZO-1
&) R L. &5, RTECILAEANK Y L2 — b CHEFE U, &l & RS & ofic B
RS HI B S22 & d, A ERMIE, ERMBOAFEEZREFL TS Z RSNz,
RTEC11 fificiL, #FAIEE (33°C) THIGE L7243, FERFARIREE (39°C) TidBgsisvfEIE Lz, KA T
PR XL, 3BCTHRIELL, 39CTIXZEORANFEIME T L. £/, 39CITHBWT p2lwail
OFRBMNPAFIC EH L=, L EX Y, RTECIL AR OB TR T HuUsE A5 L, MfaEsE o kI
TR T HUR ORERE S 2#E < p53-p21wafl ZDIEMAL N F G545 Z L AVRIBR ST,

[#Eea] 7 FAGE ERHIERE RTECLL 13X, &0E bR HINE O A FRESHE & fRbr - 2 308 o 2 7 ) —
=V TETNLVELTHHTHL EZEZ LS.



A-5  indomethacin #8510 £ 0 #% S AW, BB EOY 2 v 2 KIS KIET

HET X ADPE

OWERIA L, UARSEL EIOER 12

L (LR R SR A A S0 T BRARFI 208, 221 fAd COE 7'm 777 A & [LKF
(5] AT oA MEFIRIEAINSAID)IZZDREIWEH & LTEN /Mg, KIBE TORHEHFEIZ D
HANE IBERHINE 2B R TIHFITI LS MON TS, LOLARRL 2R S DOHEEICBIT 5 NSAID
IZ L VFFR SN D EFEROCTRTT 2 FEEIE O BT STV, RBFFETIE, fAFRA72 NSAID
T 5 indomethacin(IND) %~ 7 A2 H- L7 & & I124 U A WALE IS & EIcflE 2> gy a
v 7 FOSZ K AE 97 # 5 (Scutellaria Radix) @ & 2 D2 A it L7,
[ 5] HEPE ddY ~ 7 A IND % 5.0 & L < 1% 7.5mg/kg (2T 24 BB & (2 2 [ &5 L, 2 [H
HoO®50 24 FEHF O FEHR~D~E 7 v (Hb)OPEHE, ~~ F27 U > MHct)fE, fH o Hb ¥ X
O X7 BEZJIE LTz, £72 IND #5%OKER X OEBEREOZ(L LR TREFTFM L, %
2% 2% 500mg/kg O EIZ T IND #5-OFTH 26 EERE TREE T 1 HIZ 2|20 h Lz,
[FfEREEZ]  IND 25325 L#P~0 Hb OPEHEZHIIN L, Hetfa, Mo Hb 3 XU & v
RIBENBIMIZE LK T L, AOREMREEZE LT, TO%, KR TR X OBELG BlEE
Sz, HETX AL IND OFIH IV EETDZ L2k v, FEFD Ho OHeH & it Ho JEE DK T,
IR T RAAEEICRES N, LOL2REE IND 5K A2BEEKSIEH LAHS =X A 2R 575
KV ABICARI SN TV, BEL LIEINESTES AL, NSAID 12 X 21HLEHEE
HEWEESTLAEEMENH D, LLRAL IO &id IND 12X 055 S5 BEER I S 7
Drolz, INDIZ L 2 BIERIGIZBE 0 250 10 31 S = % A XBAEHICIER L7z R T X 5,

/\—6 MBI D MR LT B, B X OB EE s R B IS B T D5
O#FEFn
B IR - Fnygasr

HE KNI BIT NG, & <UTEMERVE AL TR T — TRIE—IPE - 75 RV Lo TEY,
ZDRDINT  ADFRIL D FIT L0 & IR O R — A R EHE - SRR AR A - NIEEZR & — & 5
T, ThbofktEx, BROD xR e L THEERBEED 1 DL R0 TWVDHH, WIERIEHE
FITFEZE, £ 2 TARMIFEICBW T, THRTE — TEAE DN - 75 RICKT 2 HRAFEBROD R L
ONEEE 72X T RARE T v FE2 AW THRE L7z, BIRAEBIZIZ ORI LT, a b AT v — /LR &Mk
RVE VHEARBICER L, — AW ST\ 5 17 B -Estradiol & OIEFIZEWSSH 5 Z & B S0
Llpole, T b YRAHEBIILNER VT EA - SWMREMER 2 0 | TR TH — T EAR— IR - 75 )
RIHERT 2 EHRIREERE L TAZITH 5 rlREMES /R S LTz,



b f 5 4 Nostoc flagelliforme Fi SEE&EME 228 nostoflan
A_7 ATV TA NI T DR

EILIRREIE . #ILRBEE . MAC #FF

OH#iE &' # m20 2 gf'. Mk 70 A Fbk!

IR, mlbrta 0Bk E &b, AERESCAEREEOL( b EFEe RERPESHINE G D 2 & T, xR
SENHERBL LT\ 5, Bl TS, BIRIRME N U A v 7 oA L2 (IFV) OWATARE SN D T, fEkDik
PEIR L VTR D A N = XN E R OFEOIEFHEOBHFE AR RO BTV D,

HE SIX, ZE TSP EOREHHEIC AT 3 5 W N. flagelliforme 7> B RREAH: % & £ 72V BEMEZHE nostoflan (NSF) %

HEEL, AZHERT L _a—T7 2/ 2O T A L RIZH LT, in vitro T RBHLEN R 2RI 2 L 2HE L
T& 7z, AE, IFVIBYET )V~ U R & HNT, BIENES L7z NSF OIRERZI R & et LT,
BALB/c =7 & (2. 5 #b) (2, IFV (HINI B NWS ¥K) % 2 x 10° PFU/35 pL/mouse D #EFE & T RENEES L=, *IH
A (PBS) KU X 7)1 (0.1 mg/15 pL) e G-RETIL, U A /L AHERR & [RIRE, 24 Refi) B, 48 IREf#If4 00 3 BIF 5- 21TV . NSF (0.5
mg/15 uL) B HREC DN TIE, a) U A /L AR L [RIRFO 5D 1 A1 G- b) 7 A b ABERL & [FE, 2 BEHITL 0O 2 Bl S, o) ¥
AV ARERE & R, 24 Witk 48 IFfIfE D 3 mlHR G- & Lz, UA NV AEEEG, 4 BRICDTZ> T, (KEOZLL, ETEK
ALk L7, 28 HERICTHEYL ATV, 203 HiL, 7 HEKD 14 HRRICREFR OEM L. stz e Lz, £
OFER, SHREEOILTZHRD 100 % T - 720K LT NSF #5HETIE. a) 40%. b) 60%, c) 10% & BHERETROET
BRBHHNT, —J . FREGEEOFRMPURBIC OV TIE, ¥ I 7V ERECIHRD > 7208 NSF 5 Cld@Emn o7z, L
EDZ LB, NSFIFABICBWTH I 7NV EIZR R D IRIFEOR 2T DR o7,

A 8 JFEAT v A RYEHIRIES (NSAIDS) O R & E I BT D liktaik o &5
- O, T, ARFAT. MERRER, &% (BIRKPE3E)

(B8] ORI EG @R RN ERECE 570 84 OFEZA L TEBY ., AR5
BThd, BUE, YO RGFEBEITTIC pH DB ES S ZEPLHE B b TVDR, 2
DI TIXLEHBEIEDOBRNNEHETH 2 L ME SN TRV, EY O L EHEIZYEMLFERE R
X CHEMFREROBGDOREMENREZ 2 bivd, Fxid, FEMBEREZHIET 22K & U GIEER S
TWDHHY) b T v AR—2 —PNEY ORI 5-3 25 & OEGFAE LT, BREEGIN2EMHETH
HIEAT v A RIEFIRIEZE(NSAIDS) D G FHIEIZ OV T, Z OMGEZ RA T,

[ F1E] BEZEEFERIT~T L A~ 7 ZA(HR-1) DA & J& FIBfE £ & 2 72 Ussing-type chamber 112 &
D177, 7 A MEAW & LT NSAIDs O H T &R WIN A B A 72384 C & 5 [BH]flurbiprofen &R
L7c, BRI U AR—F =D EHTRD57D, Wik o5 Mottt S 6 I dosing o FLE
MR DN E T HT-0OMD NSAIDS R° b 7 v AR — 4 — S L D RAENR T2,

[#5 5% - %] [BH]Flurbiprofen @ & &im 21307 M & fafnfE, B8 LR x VX —(KFHERBIZ S
Too ZHAUD DOFERDG flurbiprofen @ Rz &8 Z#a b AR D B 5 23R S 7z, [BH]Flurbiprofen ®W%
U518 D R JE B 2 k9% NSAIDs ORLEZRZFIRIZ & 2 A, DRI VL RS NSAIDs O
EMRDBBEE THLDITK LT, WARF VAL NSAIDs OHENRITFHN -7z, S HIT,
NSAIDs DA OEFELAMINC L D EDREFTRI-E A, INVRUBREAT 2LEMESLEEOA
Be7 = A MELAEMB LN, £/ VR CEBEREERESC T = L A M6 R PR E AN K D PR ER SR 8
LZanl, LLEORERNG, flurbiprofen OREZEEIZITN VR X NIRRT =4 0 2T 25 W b
FUAR—Z—DOEENFREIND L E B2, BHIflurbiprofen diFEi#ICk L THEM R AR LT
NSAIDs O i As, 2D & 5 Rkt 2 I LTIt TV 2 alREME A VR S iz,



GABA

A-9 -

GABA
GABA
GABA 15
percoll
10 Total RNA
RT-PCR
) GABAgR1 GABAgR2
GABAAR Olg Y1 10
Bis Yi-3 GABAgRI1 GABAgR2
GABAAR GABAAR
GABAAR Bicuculline
GABAAR
A-10 -
mGIluR
mGIuR 15.5
EGF
10
Group 1 Group I  mGIuR
Group Il mGIuR
Group I mGIuR CPPG

Group III

GABAR
ddy

GABAR
GABAAR a5, Bi3, Y23

GABAAR -5,

Muscimol 10

Percoll
10
nestin 1
mGluRs

L-AP4
L-AP4
L-AP4

mGIluR



A— 1 1 W77 A ) =T AFHEER IS L D A F 7 = & I UEEHME RS VEREO#EIR
O‘?’%ﬁﬁﬂﬂ%”\ ﬂ\d:FTE” WOy, MmB®mE . mAE—mY, LEEseY
1) GRKFPE - 3 - WP 2) AHTBERFER - & - EREET - R HBEEALS

[BEM] BEWAITHDIAX T = 5" > (methamphetamine, METH) 1% R 33 ViEBEEHEER 26 3 2R KTF
PESEY) Tl 2. METH IZ X D EHMEAFTERIC 1T S 77 A O FAEELOMR O AR LA B 5 L TV D L BEZX HILTV1 D
Box TLARTIC METHARFE O EGRIRIZALME 7 7 2 X /7 — 7 AR T ((PA) OFFERBE L TWD Z E 25N
L7z, AHFFETIE, tPA 33 LN plasmin OIS~ VU » 7 25 EHICHE R L, METH #F3ME R3S il 1T 5
tPA-plasmin & DRI 52DV THEET L7z,

[J71E] ®h#i% CSTBLI6T, tPA JEAR T K4 (PA-/-) = 7 AB L VICR ~ 7 R & L7z, AL K8 X il R in
vivo microdialysis {52 & 0 Jll7E L 72. tPA/plasmin OffifaFE CTd 2 laminin DZE{kIE western blotting 15 & f kA kL7
HIFIEZE W THIE L7c. Plasmin (2 L 2 AARFEE 1L Nissl Yetaih a2 WV CBIE LTz,

[ R] METH B[R G ZM AN O RS VEREOHENZ5I SR I L, ZOREIIIWT vV R L tPA-/-F TR LD
MICAERET R o7z, WT ~ 7 RIZHBWT, METH #5112 K2 R/ lEREI R EIR 5 & ol U THEE TR
L7z, —Jj, tPA-/-~ U ATiE METH Efefk 512 8 2 RN VIFBEHER OWRITRO bnginofz. 61T, WI v v

BV THIEEN~ tPA, % 5 UM T plasmin Z B EEAT 5 &, METH BB 512 55 RS il A = ICHE T8 L7z,
A% % & TR SR DAY > 7V % plasmin BAf,, & L <% tPA & plasminogen CAELT 2 &, ¥ 7 /LH® laminin
BIIARBIZEA L. LavL, tPA & 5V T plasminogen A CIEE D & 5 2 Z{RITRO bvZe o7, £72, invivo
BRICB VT, (AAEEEN~O plasmin O NI ORI REE (L 25 & 232 £ 72 <, laminin D3EH %
AEIZHED S E 7.

[B%2] METH #ifeit 512 L 5 R/8 2 ilEEE O W4T EIZ tPA-plasminn 5RIZ X 5 laminin D433 B 5 L TV 5 AT EE
PEPIRE 7. tPA-plasmin RIC K DM~ R U v 7 2D 55T METH (2 X 25K OIERIC B 22 Bl & iz L
TNWbEBB2zLN5.

A 12 TADAET VENWIZIS T 5 matrix metalloproteinase-9 O EHE & HEREMFAT
- Ot fHllEH 1), AL 1), REEMZE 1), HEE—R 1), $SEME2), IHHETEL 1)
DE&RKPE - BIREE - FEBRIEY: )4 HERKRRE - B - BRI - BT HEAIE

[ BfJ] Matrix metalloproteinase (MMP) X, #Mifast~ bV w7 24y (ECM) & o fifd 2 Hgh kM7 0 7 7 —BHE O
AT, BIIEETICAR< &b 24 FEEHLL ED MMP 2AREEIN TS, MMP O—>THh D gelatinase (MMP-2 35 LT
MMP-9) |2 &% ECM D43 fifI%, Mo al#EPE s K ORERE-ClE#s OFEEGRAE TRO N TE Y . MMP-2/-9 OIFHZLI
ERICEERREL RIETZ ERNMON TS, FEHS, MMP-9 (3 EUZEMEARHIETRIC X 2 MR HIEIEC T A AR
HERVE & OBIENER STV 5D, ARFSETIL, pentylenetetrazole (PTZ) IZ L W ER SN DEBEB LT R 72H
i+ 5 MMP-9 DB 512>\ TRt L7z,

[Fik] EBRICiE, SBEOIEMEICR B~ 7 A, 9-14 HERO B AR~ 7 2 (FVB/N %) 1 L U MMP-9 i# {5 1K {5 [MMP-9
(1)~ T A&MMHA L, ICR %~V A2 PTZ (40-60 mg/kg, ip.) Z HlAH 5 TBM#R G L, Bk 5 2 Btk OWHE I
BT % MMP-9 O gelatinase i&1#: % gel zymography VEIZ L VIE L7z, F7z, BAERIB LUMMP-9 (-/-) ¥ 7 AIZ PTZ (30
mg/kg) % 2 AU 1 [ OBEECTHE L, T N v 7 OB ICOWNTHE L7,

(RG] B[R 5 TIITRIE MR I E L % L2 VWME B O PTZ (40 mg/kg)% ICR B~ 7 AR G5 & 3&1ED
TR DSVR R I BT L CRARIIC IR E M N RO N2 (F v KU 7)), v RV 7~ T AOHETIX, MMP-9 %
:@ﬁ?ﬁ%ikiﬁﬂbﬂ L7z, —J7, SREMES 23345 PTZ (60 mg/kg) OHEIFRETIX, HEEICRIT D MMP-9 fEMEDZEAL

IRD SN Tz, o, L TADPAITH S diazepam (1 mgkg) DOHFHHEEIL, PTZRERMEX Y N v 7 2404
5 & iz, MMP-9 {E 1D _E&J- &3] L 72, MMP-9 (-/-)~ 7 A2 PTZ (30 mg/kg) & 18 542 & | B4R < 7 2T,
X N ITRROABEZRIEINRD b,

(BRI PTZHEMEX L RY V72K Lo~ U ADWEHICH N T, MMP-9 DIEMEN EF L TnWH Z e 2R L7, F
72 MMP-9 (-/-) ¥ 7 A TIL, PTZ#HFHMEF > U U T OFRKRPMET T2 2 L2 LN L, BLEORER LY. MMP-9
% R T OBMICEET 5 v F 7 ADRBRECERET 52 37 Th Y | TADATBIREDHHUIERNI K Y
252 EDRIBRE T,



PIBK / v 7 7 @ k<~ 20D ADHD BiEF /L & L TOME
A-13 OFRWET 1, RATHL, BURHET 2, LAR2 M
LR R TR RRIEMBISEE  & — NN, 28 K AU WAL A B
[ &] Phosphoinositide-3 kinase (P13K)IZ R ARIIZ 3\ THISEAZ A /e EFl 2 OMSRBICEA G372 Z L3, £ < OREEM
Ja L~ L TOERICE D RBEILTVWD, Lzl HEEEIC T 5 PIBK OEID, 8 L~L THRIESL-BITIEE A
E7pv, 2 ZTHAETIE, 8L~ To PIBK DEFIZH LT 52 L2 YL LT, PI3K @ p85« regulatory
subunit @/ v 7 77 MKO)v 7 A& v, 1TEIFR, MRS 21T o 7,

Water maze test TlL, KO vV ADFERRNOEENFGREICA LN, £72 KO ¥ U A TIE, testiZxd 2 EMDOK
TZKMT 2 EEDbNBKKIBEORKYY NEFICR 57z, Head-dipping test TIZ /R % i < [ DK T
Object-exploring test TIIHERIEHOE TR KO ~ 7 A TIER SN, AR~ U ZCHEBEAMEF LTS L0 L E
bivlz, LEOITEINZ —E KO v TV ADF A « A AL BIZHR L0, Open field test TidA A DHEFATT A~
ZETHo72, TS PIBKKO ¥ 7 RIZBIT A48, BAROIKT, Fift LRWER 172 EOTEIRE X, HEXWESH)
MfEE (ADHD) & LX<EITn,

IR E LT ~ U AMOU T 2 ikt Uiz, KO ~ 7 2 TIZBF AR L~ PIBK {EMED KME
HREAR, RS CA3 TOWA, SR O KMEE . MR TORA, T AEEDORIMEE ., MRERER, WE R TORD
STV UCORMEE., MEERTORDPRD bz, BARILERKO v 7 ZAOMSEERTIE, MiROKS, IV rDE
S, WMEFENOWMBEENMET LTS Z 2B FEMEBEICIVPALNI LI, ZhbDZEnb, N PISK i
FLLTUTTREIZY AEBE OB G LTV D 2 EBNRE Iz,

P EofER LY, ADHD BRITEHEE OFIAIZ PISK KIBIZ L DWMOFA RIS T T AB LI = U ALEE O K
RETHDLEEZLND, L5 TPI3K KO ~ 7 A%, ADHD #ATEI R 12278 2 il o Bs & 2 DR 4 A
= RLERDZENTED, HFRRET NV LR DR E IR L T 5,

A_ 14 7Y A(IDAREE C-H 7 X J{bEZE S B Ha—AF Lt U D

B TR R & S TR Y E (+)-conagenin DA K

(BILKRBEE) RAME2, OF At
[E] 2y AqDf C-H 72 EEE b bW da-A Tk U VHEOME R GRIEZR%EL, £
N TR FREE (+)-conagenin (1) & AT 5.
[EBRAER] TIRD 2 H N A — |k 370 b4 ORERZRD 4 258 L, 7Yy LDk
C-HT X MUIGEIT) L AFH Y VY ) U BRI NZNENE LN, T O, BBRGE & #L
IRPBEE SN, BIFED I Co-A TNt Y UFEERT ~E BRIz, —75, 2% 2 EONARERRAE
TR 8ALiEE, 7207 I MEEIRICZE Y 1 ORERZER LT,

'a )
R cat. Rh(Il) R
7{\0 Phi(OAC), )—./\o
H > N R=CO,Me
7 o P S Iy
3:R=CO,Me 5: R = CO,Me (68%) MeOLL oy
COMe 4: R = CH,OR' 6: R = CH,OR' “
_ : : NHB
HO/?—//,H | (R’ = TBDMS: 91%) 7 neee
2 H OH
commercially \ OAc OAc oH OH 9
available . ) N OH
stereoselective reductions CO,H B
as key steps (0] ~OH

8 (+)-Conagenin (1)




A_15 5- T AT 24-FT ) DDA RO AR
OXTIE, KB, BRF I, TPk
LK - %

[Br9] ARG L L CHMR 24-F 7V ) Vo4 Uik 113, U LSOOI &I ®
BREWERZ 7207, 1L IE oSG EEEANTFET D, JEIRLE L THERAEIRTWATD, —F
O BMARD B IO IURBEIER OB S R FAIEEENR H S, L, 1 I3ERRNTRELSIZT T 5
728, “HEORMEAREOEIEEOERIIAATHS. 22T, TEIEREILERN1DOII v 7KL
LT, 5-7/NAa24-F 7Y PF U FEK 2 2RE, BT 5.

[FEBRRE R & E42] 5-RUVUN24-FT7 VU PF Ly (la) & FCIO; T7 v#ELL, st 57 v F bk
2a % 64%DINETH-. FEOKMEEHNTa v 7 U 2V (1b) O 7 v FEbERATZD, EHERIEEYN
AL, BRIOZ v #E BTG LN DT, ZFZTFTIS VDU VF U BDOA I FERRHEE 3 I LT
HROKETT v FEbERB T, TOME, W51 57 v HFEE dab NPREOIRTH LN, Fx DR
BT da OBAREERATZD, RN Kb 72, BIE, 4b ONRESRGORS, LTV E L IRELELFo4
DERL, Mo — NMZED2DE/REERBLTND.

X S
R s N “n'lule * =0
: /\:O X \/\O o N
o ) | N
o h O H Z 1b:X=H,R =H
1a:X=H 2b:X=F,R=H
1 2a:X=F 3:X = H,R = Bn, PMB, or SEM
4a: X =F, R = Bn, or PMB
4b: X = F,R = SEM



16:40-18:33,



T xR Y AL LPS SR MEOE RATEIEE 2 305 5 2%,

B = 1 YA =Y UFHRMEOFERATEIRE ZH0H] L7220 1L-6 J5%5R & DBE-
OFFRRIERE 1, JENEH 12
(CEILR - B - BRRRT 38, 28 LR - 21 fitid COE 7'r 7T 1)

[#BE] T TIcTxIT, FAEFL @ym) HEICE D, LPSHEL-L & LRBOBAITHEENE .52 L 2HMEL
Too F72.Zym B LN LPS B 5 L 2B EITEIEFIL, IERAT v A FHEFIEAIC L v Iflsns Z &b oMz L,
AFIETIT AT aA FREIEFR TH LT FV A XV L (Dex) 25 LPS B LU Zym 512 L 5B RATEIEE 12 M IE 2%
&L HMANTO IL-6 FBLE L OBE T 2 F R F OIEMELIC RIET AL ik Lz,

[J71E]HEME ddY ~ & 2 (6 ##R) & Dex (10mg/kg) & K2 F#4- L 2 Rfil# 12 LPS (0.25mg/kg) & %\ ME Zym (50mg/kg)
RN L, 20 2 R OBRITEIZ3M Lz, 72, FRICAE L~ 2 LD BR FMERHE L, 2z
% IL-6, SOCS3 ® mRNA RHL & L U U iR{k STAT3 2T nENE & L1,

[FEHR] ERoFERED LPS B LU Zym IXFRE (K 50%) OERITEIEE 2 7HE L7z, Dex ATALEICL Y, LPS &4
& B EATEIREE IR AITHE LR, ZymBEIC L 2T B SN -, HURTFETO IL-6 B LT
SOCS3 DA Hi &%, LPS &£ 52K VM L7228, Zym 5 CIxn L7220 o7z, LPS #512X % IL-6 ¥ X ' SOCS3
DOIRBUIIL, Dex BTALEIC X v Il Sniz, U Bk STAT3 X, LPS B L Zym HF G L v 8N L7=23, Zym &5
TIEEOREIT/NED o7, LPS BV Zym 51285 U U Eefk STAT3 OHINIx L T Dex RTALE T 8L KT S 72
Mol

[E52] Dex I ZEICRIEMEY A MU A L OFEAZMZ D Z LICX D, A RRERGEZHETS Z N5 TS,
- T, LPS 5 L 2B AITEIEEICRB VLTI, Dex IC&» THIE SN A RIERISNBEELEE 2> TWE LS X
%o, —H. Zym BHIZ X HBEITEEE L. TOX O RRERIEZN L TWRWEMRIRTE 2, ZIUTH YT 2 RIEX
W, BUR TEBIZIIT D IL-6 JE RO —HNR G LT 5 AR /RIE S 17z,

Galectin-3 O2AM:HIRIIS I ~D B 5-
B—2 O/MASEAY, mifF—82, BSOS, xR, LHREE, g3, PR,
BAR!
VB LIRS, 2[R A MBI, RKBRE

[B&] &~ 1 ZLLETC, SEEREZHET L~ AOFHEZEAICBW TCRAOELT 2 EE %
GeneChip ¥ A7 AT L 0 MEEERICHENT L7= & 2 A, galectin-3 (Gal-3) mRNA OFHBK 175 LR T5 2
xR U7z, AL, SMERRINEZRET L~ U AOEFKGZEBT 5 Gal-3 OISOV TG
L7,

[51E] C57BL/6) ~ 7 A3 LT Gal-3 A5 7RI~ U RZHfli~ L~ ZA T A LA 1AL (HSV-1) %%
\ZHEHE L, von Frey filament Z W CEIRBIE OG22 HE LT-, £z, FH%ZAICE T 5 Gal-3 mRNA &
H Ry DFBL, B L UOMRELE O~ — 5 —Th D c-Fos DIH & fMT L7z,

EHR] HSV-1 28 Lz~ U A ZBW T, FRES Lo &2 SEmBEENIG (TaT =7 &JF
IR NEE SN, BHEZAICBV T Gal-3 mRNA OFBUIIIFEIER GO X A ba— A L FIE—
HLTHRL, Gal-3 Z /87 BELEAE|C EH L7z, Gal-3 & KE~ 7 A2 HSV-1 282/ L CTKm
BE LGN 2 A, AR~ 2 Ll U CHEICES Lz, BH%MAICBIT D c-Fos ik
AfeaE, AR <o X CTITBAFICE R L2, Gal-3 BiaFRE~T XA TIEFAR <o X &bl LT
HEAZEA Lz,

[#sEa] A0S OI-IRSSIEIC, BBER A O galectin-3 23RHH L TW 5D Z LV RIB STz,



TRPEY Z AT T » MZBIT L HImAHE D= 2 kv 7 A E R O
[3—3 B IR - R

ORI+ HRSEAN, ARFAELE
[HRY] HEHEFIZIBT 2 R0VE CMFRREORIER N AN EZ ERD 2 LB LN SIBE, —4)
H ROWREBREOHRE A RD 5TV D, ABFFRITE < LK THHA STV D YRR RO fr s
RRERZ B MZ L. EBMIZHEES S EGEGEHiO—8h L35 2 L2 A E T 5,
[RR - BE] INEMHIC L D= X b o 7 AN HEWZEREOEE Z > 7o FE1E, YRl o 2 #Hik5
(&> THEE, L bICEEBEMA RO, @RETORSE, 8 HE ORI GIZHE W TITEEDHE
BIIRONRPSTRIZBNTZ A NI VA= ARG EITRRIERNEGON, Folifox R bal
V. T R AT 0 WD R bR oTo, FEMBOEIEA B = XL ZONTIE, = A Fr s,
TRTAT O ZFIRE R RBANDEENR N 2 e D RVEURFERBEBICEEGT 5
DTIFHRNWZ ERWLNIS NIz, Ll MEPNBHEIER T VEGF B L OFEMkOWAKIEDTRIE L 70 %
KF ¥ 1L AQP2, AQP9 % L /X7 OFBUEIRMN A NI Z &b, FEOEEA =X LDO—RIZZh b
DI NI REBPEE L TWD I ENEZ b, U LEDORRNOHERY 247 7 v MIBIT 2 BIm 3K
DT a7 A RRER WG T 5 Z N TE T,

Inhibitory Effect of Constituents of Bu- Shen Jian-Gu-Tang on Osteoclast-Like Cell Formation
B-4 o smeen s i w0 (300 | ¢ silox - s, > g ik -
e, - EIER, PR R)

[Introduction] In order to search for new antiosteoporotic agents, nineteen Kampo formulae which are used to cure
bone diseases in clinics in China were screened for their inhibitory activities on osteoclast-like cell formation and on
bone resorption in vitro. Among the nineteen Kampo formulae, Bu-Shen-Jian-Gu-Tang (fii & &5 #%5) showed the
most promising activity in both assays. A further in vivo experiment in ovariectomized (OVX) model rats using
peripheral quantitative computed tomography (pQCT) revealed its preventive effect on bone loss. In the present
study, we investigated the constituents of Bu-Shen-Jian-Gu-Tang (i {5 #%5) and their inhibitory effect on
osteoclast-like cell formation.

[Results and Discussion] Water solution of Bu-Shen-Jian-Gu-Tang (i & fdt'5%5) was fractionated by column
chromatography over Diaion HP-20 with H,O-EtOH to give four fractions (0%, 30%, 60%, 90% EtOH-H,0). The
inhibitory activity of the four fractions on bone resoption was evaluated using parathyroid hormone (PTH)-induced
resorption of **Ca from **Ca-prelabeled neonatal mouse parietal bone. The 60% and 90% EtOH-H,O fractions
showed more potent inhibitory activity on bone resorption. Chemical investigation on these two fractions resulted in
the isolation of eleven compounds. Their structures were elucidated based on the spectroscopic analysis and
chemical reactions. Their inhibitory activity on osteoclast-like cell formation was evaluated using a mouse bone
marrow cell culture in which osteoclast-like multinucleated cells were formed in the presence of PTH. Among them,
icariin, icarisid II, 2"-O-rhamnosylicariside II, kaempferol and chikusetsusaponin [Va at a concentration of 2 xM
showed significant inhibitory activity on osteoclast-like cell formation, which is stronger than elcatonin (2 U/ml).
The preventive effect of Bu-Shen-Jian-Gu-Tang (i & 5 %) on bone loss may be due to the inhibitory activity of
these compounds.



- LC/MS/MS Sa-
B-5

OFW®wZ, W #Eth, BEHEK  (EIKPLE)

[BHI]  Allopregnanolone (AP) Z4A® & T 55027 L 7o A7 a A NiX, AEOA N R
BNCHBEREEHERZ L TNDEBZLNTWD. T 2 CTEE B, LOMS & R ERL 2 A
b, 7v MEA LK OMIEF AP, epiallopregnanolone (EAP) K (¥5a-dihydroprogesterone (DHP) @ [A]IRE
TEEE DB 25l T

[EBR-HR]  WistarREEME T » b [BELERE (CRE: n=10) L O A b L 2 AR (STE: n=10)] D4
%M%MmaMTHMLt._®HMMmmm@mé)4M¢Mm$%ﬁm%,mm&ﬁ~ﬁ)//
2 CHREHE L, 2-hydrazino-1-methylpyridinelZ & 2 #%E A LS AT Lz, 1fiiF (20 uL) & RARICALEE L 7-.
5 DT EARIILC/IEA s4 U M HESI-MS/MS [SRM (AP, EAP, DHP& UNS: [M]™—108.2)] I L TE
B L7 (BRI 0.25 ng/g tissued 5 F0.25 ng/mL). AKExEHNWTHEA ML ZAAMIZEID AT oA

R~V DOEBEZRFELIZE 24, CEHETIIWTNA L EREBRFLU T Th o203t L, SHETITMNAP
(1.744+0.71 ng/g tissue), EAP (0.58+0.30 ng/g tissue) % ’"DHP (2.73+1.11 ng/g tissue) L ~ILTRE < EH L
7o. —J7, MiEAP (1.31£0.72 ng/g tissue) & O"DHP (0.94+0.36 ng/g tissue) L~ & FH- L7223, N
FTNH XKL, ZNBIEFMANTESKR SN TS Z ERRB I, £72, EAPIZA b L AGRHREIC
HIMIEL GRS NT, KAT A RREFEOEN THHZ L xR LT,

B 6 777 U rORFHZONT
= O Rafd, BHEE
AR KBS

[HEESE & > Y O EALSr T 5 bufadienolide 1%, genin Td 5 bufogenin & Z DI E1KTH 5 bufotoxin
(bufogenin 3-suberoylarginine ester 72 E)IZ KBl & 5. Ll 41X, RKEA 7 bufotoxin TH 5
marinobufotoxin @ 7 v kKOt MFAZH W2 in vitro TORBREEZHRTT L7Z. ZORE, &5
marinobufagin |2 Z8#47%, 3-oxo /A% % T 3-epi (RIZREH S 415 —77, marinobufagin 2> & FREE T AR ~DZE
HtiThbnAZ 2B MNE L. LA, 3-hemisuberate RIZRHEZ20o>7-. Z D X 912 bufotoxin
7> 5 bufogenin f\@’ﬁ?@@ﬂi%ﬁgj THEATTH T L EENE %, lﬁlﬁi‘%ﬂ’ﬂfi bufogenin T& % bufalin ® 7 v
O kTo invitro 12317 2 REHREE OB & Ninvivo (7 v M) TORE AR L.

[F1E]In vitro FEBR A CIIBERIRICZ > b (") KOk b () microsome, cytosol 77 7 = & HW,
bufalin @ phase I [Jits (microsome, NADPH “ER), MiEEfaA S (cytosol, PAPS)Z 4 L7=. In vivo
EERTILT v b ()T bufalin Z#% O 5- L 30 min R ICME A2 BRI L 7=, W 72 S FERTLERTR,
HPLC 3E LC/MS (AT L, fh & OB X 0 G 2 il L7z,

[#& & OB 22 Bufalin (X7 >~ M LKV MFIZE T D phase I KIS IZEB W TBEFOR#H TH 5
3-epibufalin Dftf, SBALIC/KEEILNEA ST telocmobufagm AR SN D Z 2B omne Le., BE~
DOEHITIE MNFICBWTHHE Th 7. 72, 7y, b MFOWTILTH R SIRD RN A S i
7o, TR LT, invivo TiE 3-epibufalin 23 EREH & L TSz,



B_7'tnwwmm\mmmu%mwmm@%%%ﬁmﬁﬁéigwyfa/4P@
BH. 5= R A% oD i B
O i K M@l ' ARREAT . IARARE 2 FEufA Y
(CEpEK - #K, TIUNRIER - 3K, CdEBER - i T e T 4 7))

[BEW]A-F F Sk FedF v/ — (A-THC), 7 > F £ ¥4 —/L (CBD) KU > F &/ —/L (CBN)
IRRIZEEND FEHE R T E A RTHY v b7 1k Pa50(P450) 12 L » TEALIEH 2= 10 5,
FO—FHT, 7y MU ADFI 7 v Y — LML ZLET L2 ERREINTWHDEN, i
AT E A ROE R PAS0 IR T 2 BEEFEERICOWTIIAHTHS, B R CYPL 773V —
VIR 2 DD ASEE ORGHTEACIC B 59 2 T PRI B E R TH D08, oM OMRHICH
B 5T 27D AEERHO RO L EETH DH, £ 2 TAIFZETIE, B FCYPL 77 X U —0Df#
FIEHEICHRITT D EED T8/ A ROREBELRAT LI L2 HE LT,

[5i:] #i¥#a % & b CYPIAL. CYPIA2, CYPIB1 KOk hMFI 7 1Y —2A (HLMs) #EEFRE LT,
T-T R XYV T 4 O F LA kEESE (EROD) {EMEICKT2FEE I F B/ 4 F (0.025-25 uM)
DL LT,

[EREEOEZBZDBFEOT T E A RZ. WTFRbE FCYPL 77 3 U —@ EROD iEMEZFHE L7~ (ICs
f£0.188 —9.83 uM), A’-THC, CBD KX CBN [ZZ#LEH CYPIB1 (ICsff 3.85 uM), CYP1A1 (ICsfi
0.537 uM) K TN CYP1A2 (ICsofE 0.188 uM) (Zx%f L T bRV EEHZ /R L=, & 512, HLMs %
WTCRIBEICPHERERZ T o7& &, Mfaz b b CYPIA2 & [RIEEDORE RS D vz, PHLE OB EiRIOfRIT
DFER. OB T E A NI FREIKEL THEAME -IXRAR O EEEL R L-, /-,
A’-THC @ CYPI1A1 257 A BHEI UNT CBD & T CBN @ CYPIB1 12kt 5 P2 X FHE A BE o BN ic
R, AR GEARIZY 7 ML, LEOFRREIY, ZhoFEEI T/ A Nk FCYPL 77
2 U —DORERIENE & ) FFRIRAICILE L, OBLEMEHEIL P450 2y HE & ILEAREIIKFET H 2 &
N LN 72577,

INRYa— VOENEEBIZRIETRER L DAREDHE

B-8 OBLHAT D, WAET L2, KEWET D, HXETEY, FRMHD, HAMS Y
FILIRTE - 91, WIS - PAS iR L v & —2, dLECERE - TRBRRE o

[EM] o BZAEEWFDO I N XY o — /MILAERIRFEEE LTEA SN TS, Iy a—Lo
RBNZBEG95F b7 m—24 P450 (CYP) 2D6 (%, FEEHY~D BRI & < YIEhmimHIc fafn Bl
BN DT WVVEEEET D, IR — LOENEIREICBE T 2 RCKDERRIFRN L H 50, &
P 5B CHIEIBEIHC 2T 7 U T T v AR A R T D ENI R TH D, — . AARADRS
BEICH L THOWOR TV A EKGEIRICEBIT 5 Yo — /L OENEIREIC W TR EwAZ L <,
HOFREIC LT T OAREOEEIZOWTHLARATH D, &2 TARIFETIE, DAY a—/LORNEHE
CRIETRGRE L DAEOREE R LT,

[GIE] ARBFZECIE. BHARNERCK N O 2515 & Lz il HRER, B X O HARANOREFEH &G
REREFE NG L LR OT — 2 2t L=, HEEGRBROT —ZIZ5 L, 1-2 /83— F A
NETNVERGE L, llx OWERE OFE (WT) THELZ&EOZ Y7 Z &2 ((CLIF)/WT) & /T
DHFEFE (VIFIWT) ZHEM L7, £/, BT — 2 5 bl 4 O#BRE D AUC & BIEARIC
X kw=%. (CLIF)/WT % dose / AUC & L THH LT,

[FES: - 5%2] 10mg. 20mg, 40mg O Hi[a|f 55088 O R 2 i T L7- & 2 A, [l 2 0P
FHODO(CLIF)WT & (VIF)WT ORICIERWVHENSESNZZ b, XA AT XA ZE VT 4 (F) OfEK
AP ERNEREDE A ZED EHR TH D L LR SN2, (CLIF)/WT IZRIETHRGEOREEZ KRG LT
&2 A, FGE 20mg TIEEDEFERMER O (CLIF)/WT 75 10mg (2 ~ME R 2~ L, %58 40mg T
X SIRDOCLIF)WT BNEEIZIK T Lz, —FH, BARNLAEEZICH LY r—/L 2.5mg, 5mg. 10mg
Z1H 20E&%S L2EERBR I, REENPZLL THCLR/WT XIFE-E0EaE R Lz, £ LT,
10mg HEREOS A, /EHEH O(CLIF)/WT ILUARBEF A EICEWVEZ R LT, #Eo7T, BAA
ODAEREOERNENEIX 10mg UL TOHE TR EEERFET Wb 00, /FE LA RE BT D
ZEBHBNE ST,



BN £ 5T 2 b1 7 U 7 O T
B-9 OB AT 12, ORI 12, SB[ {2, F%F KE L SO, G
KRR (s - - HEE . 2 e ()

ARFIE T, IR OH UWIREERMBIT 2 B0 L LT, WEBILKBRICLDEET A a7 YT
HIRAE R L OSBRI x5 7 = ) — VR OB Z it Uiz, #HE 20 BEDZ » Mg
fisd 7 & FREL L 72 KM sk 7 2 e 7' U 7HBIEIZ, 30 uM 2> 5 1 mM Oiafg{lk# % 2 REFIRET 5
&L RERFRZRMRAFROKR T RFHER SN, ik 18 HHEDOZ v MEWEMN SRR U 72 s hk
MRAII OBA THR U<, @E b /KERIEIC LV | BRERGEN MR NS & Z Shiz,
ZOT A M7 Y TR X ORI O E KRR I fE O Mg, IEEEFT O 7 = 2 — LRk
5y Td % 2MP, 2MAMP 3 1 TV 2MAEP WL D[RRI X » TH A E IS S -, Bk reR
PEdFE R EETH D DCFH-DA Z AR HIAEICE D A F 7= b 3L S L — P —BASSEIZ L - Tllfa o
HOCTREZA L A BT 5 & B LK FERE VLR OFR e AR SN, Z ol koK
TN X HEICRERINL, 2MP, 2M4AMP 3 LK U 2M4AEP WM ORIBHAIIC L > THEAD Lz, &5
2, 2D 7 = /) — LR EEMITOT G, R LAKFETST TR v I UERIRTRICFE S AP ius
WXL ThH, AERREDRZ TR LT, LRI IEEFDO T = ) — VRIS BT A a7l
T HIAE & AR O [ 5k D AR R SRR R A R T ATREME S RIR S D,

B 10 7Y THIMEIZ BT DA ) — A ABC Z 287 ALDP & 3 L AT m— LA
- o Rl
KEFER O AT 3C, FULBER, SFEMEE. SRR (BILoRES - 3 - oFHlaigEess)

[BM] BIBAE YA ha 7 —F U4 S oY — AR ABC 4 > /37 B ALDP OSRER 23RN Tl 2 2 84 PE
DHREMREBTH D, ZOHEBTIIMNII T HmMEHIBNROMNBET PR EOHERNLEZZ b T b, Fixld
Al ALDP %/ w7 Z o LTctfk 7 ) 7iilatk e o<, RGN E a2 L 27 0 — ARG & OBEMEICER LT
Bt a7 272,

[J715] siRNAJEZHWVALDP /v 7 7 VIR ZER LTz, 2 VAT o — AR EIRE oA ki, [MCIFee[1-11C] Y
77U CETRET L LTl & Bligh&Dyer ¥ THIEE & filtk] L. TLC T/rMf#%. BAS5000 TiERILT 2 Z LTk b
fEdT Uiz, RENAEE B ERfbix, [1-MClV 77/ &V VEBZHEE L LTIl s A % o — bk L7t AR S ALK 4y
DO EEERET D Z LIS L 0 iR Lz,

[FER] ALDP / v 7 # 0 Uil CIEa L AT B — L OGRMBARBIZEDI L, 2 VAT B — L2 2T L~OfRIEBOIRY
AT U7z, oM TIIERE= L AT o — AV ERBOEMPBD bz, —H, ATV B r7aT xR b BRI
£V, 22T LEEBORT L & bITRESFHIENEE B Ba LIGMEIXEIE LT,

[5£2] ALDP OSRERAIZ I Y a L AT o — AR V& BICB bR A D, Eoalb A7 e — A RE e~ tx v
Y — L JEMiTE B BRAL SO T IF BEEE 3 F8 0 & 7o, R A I IR E SRR ORI F L L blta L AT v — LU R
WONBER L TW D RBEER S 2 bz,



Z v N7 A YA MNlFEERICEIT D ATPIZ LD
B-11  rmmemsmsim 60N s 755 -5
OEMAT !, mIF—I 2, BEE Wk, BT EmER
VEILRRE - 3K - TR PEILK - BRI L 2 —

[BR9] HARARRRICEBW T, ATP XM EME & LCiE= b &, 0k - 77 7R o #iszE,
T T ARERIENIC B W T EERKRE ZH S TWA R, TOFEMIA L TRY, £, FxliohE
TIZ, AR DAAT « I RE 53 2 i SR sk R 7 (BDNF) DB 5 128 L~ L A3k i e
WCBWTITEMEFERNICHE KT 2 L 2HME L TWAR, 77U THIRICEBIT 2 EHEIIARHATS 5,
KREFFENZRBNT, #5E « 7 U THIRE O HRIZEICB T 5 ATP O&RE| 2 A5 —umd LT, Rk T
Z haH A NIRRT L. ATPIZ & % Ca*™ oscillation 35 & O BDNF D& 5 R A RS LT,
[5iE] 7 v MR O KN E W ES 2 | 2V 2 M simian virus 40 KA THURELEFEEATLHZ &
T, REALT A haHA Mfakk (RCG-12) ZHELE L, LLF ORISR Lz, Ml Ca g%
(bl e 3K fura-2/AM % JHWOTHIE L 72, BDNF mRNA OFBLITEERER Y 7% A A PCRIEXH
WCHIE, fi#fT L=,

[#E5] ATP (10 uM)iE, RCG-12 ffEiZ BV C—mA 72 BN 1 v o o KR R 2355 L=, RCG-12
HMIZ 1T 5 BDNF &fn T DOREBE b2~ & 2 A, ATP HI—Wifi# 1238\ T, BDNFexon 1 -V,
exon -V mRNA OB EH MR S vz, — 5, MfHIaffE52 CTix ATP (2 X % BDNF mRNA D%
B EH ISR SN 2o T,

[#3m] ATP 237 Y 7HifiRlZ 3V C BDNFBa BB L2 HET 52 L2910 THRET 5, fifk - 707
HRRIZIRB W TIX, ATP XY 7HIMIZ 3T BDNF OFEAZET Z L2 L0 . MO - 477
HEFFICB W CTEHEEREE 2 R 2 ERBEND,

FT T A CAMP ¥ 7 FVERIFEATINC L %815 BRI S O figpT

B-12 Obll  —h D, F5H

DR RS « HEEED - 3 TR E, DB IR - BB R feimit it o % — « 7 DHEREMRAT 00 BF

SO, IR —ERA, B D, EEOIERD

PRI Tl BRI % 78R T O RBIDHIE SN D, Box i, FERIEMIRT 7 =gy 7 7 —BIEHER Y
~T'F F(PACAP) DRI T FEBUT SV THEHT 21TV £ DR BUIMHBEEBIC LV FEEN L v D L2 7T 1 & cAMP
VI FRRARICER SN E, MEOICGHEEIND Z 2L L, £ TRIFETIE, Iy v Ly st
CAMP & 7V DRIEATIT, HID > 7 F L & R THBEP LT DB T OMBEAIT o7, 7 v MR E R
TREFRRICB VT, EILE KCI & forskolin THA L T AL 7 F L cAMP o 7 L 2% . RNA & 3H
L. GeneChip(Affymetrix 1) & F\ CTHE#ERIIZ mRNA BELAZ T L7z, ©ORER. 255 DB T D mRNA FEL)3
KCIALEE#% 1 B CRMBICHE Sh, 20 5 5 40 FEA KCI & forskolin O [FEIFRFALELC k> THIRMICHEE S -, €
DR THRIZEDOKRE WV c-fos BIZTIZEB L, 7RE—F —{GMEE LR —F =7 v EAICE VLI E 2 A, FIRAL
FRIZ & 0 MR R EE (L2380 Bz, ZHE, CRE(CAMP-respnse element)iZ{&7r L T iz, LA EDFER LY,

AN T I CAMP ¥ 7 F L D[RR AT K 2 RAEIS FHBFF ST CREKFHIEGIC L 2 Z LR SN, —F
T, NMDA SZEEIN DN T Ky T F b R—=r33 2 DLZEED D O cAMP ¥ 7 F L I 3R R A7 8l =3 |2 B

552 &b, SRR LB IO &) RBRICHET 5 Z R TPRIND,



B 13 AL AR — A TH R 72 Lon protease homologue D IFAEIRBE DT
OTE/K Beid, &)1 548, 1l 486, 1 H S, 4 %5E (8 LRk - 38)

[EI] Lon protease (%, AAA*X L X7 B 7 7 2 U —IZJd L, MIENTE URRE X o X0 B OB
HLTWb, 087 v NFSA AR Y =207 0T A — LEITIZE D  ~L A%V — AT Lon protease
homologue (Px.Lon) M{EET 5 Z LN L MR- T, & 2 TARBFZE TIE Px. Lon OERERAT & OV DIF
TEIRBEIC DWW TR 21T o 72, [F71£] 7 » FAF homogenate X ¥ . Nycodenz % & A)fidi LA L 0 ~UL A
XV —AESEFE LI SN UL AT Y — MO T 0.1% TritonX-100 TH[A{k#% . FITC-casein
ZHE L L protease iGMEZHIE L=, £72. Px. Lon DIFELEREEICOW T/ L A L 0 gt L=, K%
FIZ LV N RI#C His # 7 %3 A L7= His-Px. Lon & K ERHL S R L7- & 2R 7 EIZ5\ T protease
EME RO ATPase JEMEZMIE Lz, [HEE - £%2] Px. Lon 137 v MF~ULAFT Y —ANTa 7R T 5
Urate oxidase & [7] U437~ L, 0.1% TritonX-100 f77E F TR L S Nie, Z OEGIZIE ATP KF 72~
07 7 —BIEENIEE LT, £72. ZOESICEWT Px. Lon (58§ 97 kDa) 134 600 kDa D4y &
T LTce RIBE 2 FHWE RS L7z His-Px. Lon X, ATP{KFHIR 7 07 7 —BIEMZ R LTz, ZOWEM
IZ PMSF TBHE &4, His-Px. Lon (S743A) Tl Z DIEMHENH Lo T-, LLEDZ L5, Px. Lon &
AL F Y — ANTAEBEEEZ L > TIHEEL, ATPIEFNREY) 777 —EBE LTHIELTW1D 2
DR ST,

M E IR Y 2 /i L 7= p-aminohippuric acid #EH st o figtr
B_ 14 OBUFEIAFE, AR, BEHE, SIER, Mom—
BILR - 3

[Bf] MBI X maEEERE M (BRB) 2MF(E L., WEOFEMEZ G325 2 & CIRN O @ MER M2 HEkr
LTV, MEBENTERT RIS EDE. SLECBLOEYOREMIL. AT =4 n"E<GEh5
729, BEHIZIE BRB # L THREIEN D LHEH SN TnW b B2 b b, Fixld, 97Tl BRB 121 organic
anion transporting polypeptide (oatp) 1a4 (oatp2) 23 #HE L T\ 5 Z & 23t L T\ 5723, oatplad 7217 T
. BETCOEET =4 VEE2HAT 2 L3 TER, T2 TAFETIE, AT =4 b T o AR—%
— (OAT) DRFERZRILE T 5 p-aminohippuric acid (PAH) @ BRB 7> b OHEH i 4% % microdialysis
HEERAOCTERIT L, & DICIHERIROREMNT 217> 2 L2 B E Lz,

[51£] OAT DI Th 5 BHIPAH & . bulk flow #%~—%—& LT [1C]D-mannitol @ double
tracer Z 7 v MEF-{AIZ bolus injection L 7=, Microdialysis probe % fi§ &4 A L, BT & FERE S Hi
AN IBAT I TP R RE 2 I E 5 2 & T invivo TO BHIPAH JEHEREHEREfRIT 21T~ 72, E7-. PNEHIIK:
BAPURCd D CD3L ITxT D BERARFR TR 2 I CREB M A NI 2 HEE L, U 7 v % A LE & PCRE
EHAG R D I L THREEMAE N MARIC ST D OAT mRNA BB ELZMNT Lz, 5612, T v MR
ZERE L. anti-rOAT3 antiserum & $1 P-glycoprotein Hii& 3 K OV Hi GLUTL Hifk & o —E etk
VT OAT3 O JRTEMEMMT 24T > 72,

[#55% - £22] Microdialysis probe % i\ 7= [BH]PAH 3 X O} [1C]D-mannitol OB i B HER X 40
PEZ R Ui, BT IRFEE DD O KA KBS 25RO BH]PAH OfE X 28 [U4C]D-mannitol XY & 1.7 547
EIZRENWZ & D BHIPAH OHEZA bulk flow DA T2 < BRB 4 L THEH ST\ 5 Z E3RIES L
72 S HIT, OAT OIECHEAITH D PAH, benzylpenicillin, probenecid 5 X OF sulfobromophthalein
FE TIZBWT, [BHIPAH OHEHITAEICIHE Sz, LLEORE RS, BHIPAH @ BRB % L7-HEHIIC
1L OAT L L TWD Z LAVRIE ST, OAT BIUENT2H OAT3 7 mMRNA B XY Z /X7 L~ULTid
BEME NGB W THBLL TWD Z RSNz, S 62, ZHAERAMITIED D rOAT3 IXHEIEE
MmN abluminal fIZREL TWD Z EDVRB ST, BLEDZ Eovh . PAH X6 A2 b Ik
A~ E:FéB ZALTHEHEE SN TWA Z LAVREN., FOHEHICIZP2R< &b OAT3 REE LTS Z &
MR STz,



TV 3 — AFEBSRAEIZI 1T D AR AR I N R A LATL O3 8318 Shiks
B_15 ORI, BEFHR, IEE, Mok —
CHIENEE S

[BEM] LBIFHET X b7 v AR —# —1(LAT-1)i%, JESHALE K OO 2 PN 2 e Crds Bl L
THY ., BEEMETIEE ORI > T ER LI RBESR AW TH&E 2 R LT D, BEREMEEE
Tk, MEO M PAZEIC X > T/ L a— A G034 0 BRI 2 PN IR S B B (I B A2) 375 2 & 3
HILTWD, & 2 CREEI, HERIFHEIE 12 35U CHE B 18 PN IR O LAT-1 258U 2 5200, A
HACEE L TWD &EDORFHLAEN Tz, ABFFETIX. 7L a3 — A8 MHC I 1T 2 Ml M 2 PN Rz R
LAT-1 E5 T ORBIAEEELZA LT H 2N E LT,

[51E] SERARIEALT » N EEEME N AR (TR-IBRB2 )% 7 /L 2 — A RERFMICHEFE L |
LAT-1 mRNA #El &k L OHE TH 5 L-leucine OB AR ZfENT L2, B2, v 87/ LA DNA 7 A
7TV =5 LAT- L& F DY AT L Ak —1958/+70 bp % Hig L7-, Bl L7~ 4 / 2 DNA % TR-iBRB2
MBI T AT 27 ary L, Za—AREGEMTTRAIBRB2 il a8 L%, Vv 727 —8T v
A BT,

[#E 5L %242] 70 a— A REGHMIC X 553 12~24 FR[Tl3. TR-iBRB2 i LAT-1 mRNA FH &2
K AfEHEmL ., WE Th D L-leucine DLV IAZ e K THI 2.5 (58N L7, F 72, EGFHE A actinomycine
D ORI X » TRIMEMAIH SNz, Vo7 2T —8BT v A OfR, 7L a—AREEMTORE 9
REfE CIe R C 2.3 I GIRMEEM LTz, LEDRERN G 7V a— 2G84 FIZR T 2 MRS & AN
BeAffE LAT-1 mRNA 81 ds JOREI Y AR O EHIE LAT-1 85 OERTIEEN EH L2 Lick
HHDTHD I ENREINT, E5I2, LAT-1 OEEGIEMEIZIE LAT-1 {51 -1958 ~ +70 bp fHiE 2B 5-
LTCWBZ ENRIBI NI,

B - 16 = ZERE ) D ADP- rlbosylatlon factorBfn D7 a—=1 7 L FEH KD FRMT
(o 1 oRResR! BP) A 4 7', RISl B 2, AT dk?, s sch!

[EM] ESMmICBIT D ZIRICHTBES E O SR ERKE & 2 WIS R 1T, B~ 72 GTP
fEEA N BEET 5, SRIOERIL, o IRRHEHEG X 7 D9 B ADP U AR U IULIR T
(ARFBIEFD I n—=2 7%k, CORMWEEMRFT L2 AME L,
[FiE] =V Lz cDNA Z 855 & T, BEAIO ARF BAG T O IERSINHERE L7 7 A
~—% HUWTRACEEIZ L W “FfFHD ARF Bl T R2EOINEZRE L, 7r—=T Ll _>D&
BAIZHONWT, KIGE CTREPEH X7/ z ¥ > %7 O GTP fEATEEDOHIE, RT-PCR &2 X 5 #llly
N CTORBAEDOINT 2 Z N EhAiT>7-, £7-. CMV35S 70 —H —DO X FIZ ARF &+ & Ik
IR ZHET D ol @fn 7 7 A% — L ZEE LT3R 7 ¥ — %445 L, Agrobacterium tumefaciens
AL TRT R EEMEMICGEA LT,
[FE R K OEE] RACEVEIZL W =2 Y U ko D ARF &6 2R OS2 RE L, 2—FL
TWALT X BRSO EHRO GO LT 5 & =& O GTP e A ML REFESNTE
D, £ ZOBGBFNOELNT-MAHZ X2 2 /37 1% GTP (TR R 72 iE 152 R L=, RT-PCRIZ &
é%ﬁ%ﬁi@ IID OB D 5 BH— I 13k 2 2R BRERIR -0/ R ISk LTS Le o 7
Lbh ) ol TF LA RNIOSET LI EBRH LN E o, TRHDZ LR, RIFET/ 1
%/7Ltgﬁﬁwmeh%i%ﬂ%ﬂﬁﬁotE@%& |1ZH7-1L bz kﬂrwémto
kAT 5 —25 L7z A tumefaciens TRLEL L 7= T R FEEMKRD SITBIRB O A B LR X
RT-PCR AT DFER, 25 OMEMEANIC ARF AEASNEB L TWDH Z LR ENT-,



B-17 Danf itk 2 R DK FRE G AR R FrFDBEZE
ORTHEE"? - B BA - JE LR (KBRS - ISTE & 2843

Fex OIFGE 7 N—TTlE, EEOKFER AL 2 WIE 72 F# B2~ 25

FRREHT LU PEZ R TE A AN LA R MMy ORRFICER Y A T
Ao S|l SHOVI VY ) — VB ERUP UBOL3SICH T D Dy $FE
511 (F EX) OBREZRAR-, FOAREL. KEESICLIIECSER
L OEE DA TERIC YW THET 5,

KA NG 1OERKE, 88K 7V 7 2@IGE LTAKRLE, 201
X, —ELEOEE >3mM) IZBWT, KEMAICLI2BCSANHEE L2
0. FERZ R LT,
1D CDCLIFKIZAFEZ Y 2> K (B TX) #Mxlcb 2 A, KFEHEEICE
HRAME Y . 'THNMR, UV-vis, CDAX7 L EIZxHsT 2286235 &b
oo WMEFBRICED, 1 EPEE D 11126 EEIX. K =250 (vs #D-Glc), 2200
(vs @D-Man) M 72 & LR bz, WEMEOR, Zvad 3 UaEER
BD-GIcNH, % 1 IZ/EA & H7-5A13 8 51, UBD-GIeNH, = 1:2 5 % 7R
B3 2% “EBEEO AR MVEEDBIIE dL, E OFEMRR I, 11, 122D
EHEBNENEN, K =1000, Kp=440M "' L3RKD BT,

RIE— « OFMFR « AGIMT
(B IRKBEH)

1 (R = 'C5H11-n)

HO
W@E:iv
HO OCgHy7
OH

B-D-Glc

HO OH
HO -
HO

a-D-Man OCsH17

HO
HO OCgHy7
NH

2
R_N_IANH_

T2 =)V AV T 4 RIS TV ORERIZR T Ry S ARG O B %

A OIE, BE- 2R 2ENT 28 LOAKRS IS OREZIT> TR Y, A7 ==L AT 4 )b A
U2 APRIAL TARMABREET COT ==V AL T 4 RINBA LT 4 ~DU Ry MERRIEEZ R L

TEDOTHET D,

T7ebb, 7=/ AT ¢ K112 0-Mesitylenesulfonylhydroxylamine (MSH) 7% jts &, #el T K,CO,
EPMARIGSRP CT 2= VAV T 4 )b A 2 2 ZERIEEZ A, FBIR T CMBER IS ET L TS T 5
AL T 43N 83%DINRTHE LN, AKKISO—fMER X OISHABIZ OV T S THRET 5,

9
1) HN-0-8
o
(1.2eq.) + Ph
A Ph 0%,05h Bz0” IS
520 s H  NH
1 2) KoCO3(10eq.) n
0°C—n6h 2

CH,Cly




B-19 :

(@)
( )
1
1 N-
1 -
2 n-BuLi 1 3
4 71%
CO,Et O
0 1) n-BuLi 0 3) <72
CO,E NH
NH N
Cl | CO,Et
2) é - n,6h
Ph™ SN CO,Et
2 ] 3 4 71%
THF, -78 °C

B-20 @AFNFAT LT I FOBREIEERIM L7 (-)-Mesembrane D4k
O RN - IEE— - AT
CRIONTE Y

PR, A IEN-E=V-N-Z B t-g- A FLF AT b7 I RS 57200 CBRAILMGZREZ 2 L2 RN
7L TCW5, A, ZOKE%(-)-Mesembrane DA FRIZISHAT 5 B TER LICAFEHMBEELHFTH )3
R1%E/M L, NCSEHWTYZ mafbz{Tolc & ZAFICBRILUG D EIT L, 273 2:1 ORMEEROEEY &
LTHLNTe, ZORAY% Raney Ni THiAE L7, Et;SiH C _EHAEG DEILEIT > TRIMEIKZSBEL 72,
E B ENREMR 3 % LAHE T, RAEMEORE. N- 2 F 45 Z L 12 KL Y (-)-Mesembrane % A%
LT EMWTE,

OMe OMe OMe OMe OMe

i OMe ! OMe @om OMe i
LSMe SMe B
‘ NS0 ‘ N0 :/\ . N

LK, » = (1]
-SNT YO N O 2
- | " N A
Me™ = 1-Naph Me” =™ 1-Naph Me™= ¥ 1-Naph Me” 2 ™1-Naph Me
H H H H
1 2 (mixture of diastereomer; 2 : 1) 3 4 (-)-Mesembrane

(2:1)



AR 80%IZ &L 5, W OFkHILIE DA BIEB TR SE

B-21 OWIRSTH, BIARERL, YIEE
SR K

[Br] PENZ L BIEXO T ERE (R EmE) NEaEIIik L2255, HER ESHIZEY =S o
il s & ORI A DORR L, HEREBR(L A 85 1L 2 7 DRk bIE (MERDIE) ZBI%T 5,
[F2Bak L OMER] B IS0 €, Fx T T EWETOFER T, 1 BIXOZOFHERIIEH LD
Y AYDIRE WO SMHEREICE THE LT, TORIIWEOH T 40—60cm O/KKDIFIET DI E T
Bz L TEICTEA L, S BICHRLEOR THOMRZH TS, 1% 2-oxindole HAERKT D/ U T 1 3H
SELTEDS, WEORMBIZIE, KREOHREZZMIIRME L2062 o T, XD RENSIENRSLETH
%, AEFkAIEL, B A L7 [M-Hydroxyindole D7) (Z3&, TEFEIOA » RY )b, 3,4,5%
L TL %4 TR, MAIE 80%, TAMKT D P HFEORIICEKIh Lz,  [SCHR] 1) Yt iEfEf, AA
LRSS 14 [FIfFl2, BEEHE. p. 29 (2006).

1) Na,WO0,-2H,0
30% H,0,

MeOH-H,0 POCly/DMF CHO  DABCO CHO  POBr, CHO
) — (g ——— O —— O —

H 2) Me,S0, N N N Br
K2COs OMe OMe OH

2 One Pot 3 4 5 1

FrE AR AR R M = BRSSO B
Taxy Tz ) —)VHEOBICL DX ) VEOAR
(EILREESR) RAaMZ, O/NEER

B-22

[BRY] BEAN72 56 T C OB AR il = 7 BRSO 2R T 5 2 L, ARldp-7rak
V7= )=V p-F ) VOGRS T D,

[FBRFER]4- A P 2-B a1V A X AF VT =) —/L(layt 024 BED4-I— K7 =) Fv
FEfE(3) %, 1 M EBEOAX Y UAFET, 7R R=FULKk 2:1) PRETHGEES &, T s
p-XU Y X ) QRANERMICE LN, ix O p-TAraxy 7 o ) — VEH)OBRLKSE BT L
ToAERL, 53-95% T p-Xu Y ) VEMNE ST,

QL
OH 0" >CO,H 0

R2 0.2 eq 3 R?2
R* RS 1.0 eq of oxone R* RS
OR? CH3CN-H,0 (2:1) o]
1 rt 2

a; R'=Me, R?>=CH,0CO'Bu, R®=R*=H



B—23 YRS SUMO X7 F ROE R & e A
EILRBEEE (O S 37 M fRIL)

[BE] Fexix, BEIC 7 2=V T =0 OFFR EICOT V) VIREHTHR0GMET 2 7 @ Tmd(Phe) %
BN ORBEIZEMRT D HEEHSL L, ZRERWENT 7 4 =F 4 —BITEOBR 25 LT\ 5, 4RI 4
134 v X7 B OFIFARELK 7T d 5 SUMO O AVER R & g9 5 BT Tmd(Phe) 2 3 A U 7= Ye i
SUMO % & ikd 2 ik a et Lz,

[EBR])EE OSes M SUMO(1-97)1% 100 ZREEIT W 7= OB AR CEZEAK T2 2 SITR#EE & % 2. e
PED N Bl 7 Z 27 4 > +(1-51)MSDQEAKPSTEDLGDKKEGETmd(Phe) IKLKV
IGQDSSEH4FKVKMTTHLKKLKESY2:Cﬁﬁ%7?ﬁ7%¢/F629DCQRQGVPMNSLRFLF
EGQRIADNHTPKELGMEEEDVIEVYQEQTGG D7 J 7 A v MIF T TENENGHK L, W7 T 7 A
I % Native Chemical Ligation (Z L ¥ fig& S 2 GTIEZ G LTz, 728, Tmd(Phe) DE AN E A E
2 TS SUMO TEMEICIBE L 2V E B2 b5 21 FH & Lz, 612, BT F REICHW
TiX. SUMO Fifkz H W THREEEZIT > 72,

[FER - ZZISUMO(52-97)I% Wang-PEG L 2> & V5 Fmoc i TAR L. BIIZ 77 A F % 82% (HL
IU3R) DR THZ, SUMO(1-51)DA kT, 7 Native Chemical Ligation (ZME /2T F RF AT 2T
NEREICORT D HETH D AT 47 2 R Safety-Catch LY > & W TER LA, HENSRES
ﬁi%%#fuﬁ%ﬂtﬁﬁmyﬁﬁ$%fﬁ YETEHMATF FE Tri-PEG L ¥ B F U755 45%
OHUNRTED Z L ostiskiz, ZofEFE 5, Safety-Catch L ¥ U NFIREEOTF RERICIZH LV #EYS T
NWEEXLND,

B _ 24 KRG A N T F—LT LA OB% LIS
IO BT, BEEL, P ORAL)

[BH] Hex1THT 74 =T 4 —F%&TFT v 7 RIZT LA TH2 LT, BEHZ AT EHEDONITmRY

DAEEmEZIEE L T 5, BHEHODBERWHHWINRA 7V —= TIEORBEZHRF L Tnd, FxiTBEC
GAPDH Z#ET7 /R & L, Fix DILEMOELS Z OB SIS U CGREICHIT CE 2T 74 =T 4 — A7
V—=v 7EEwE LY, AEZOFEEZNSWRIMEORER Y ) —= ZIOSHTHHT, T
A2 ) == TROEHICAEMN 2T V) VEREZEAN LTS ET A - T VA=V OH R &SI
WTTHRRT L7z,

[51E - ®ER] F v 7TEE IR T 27200, HRIGHERFIIEREET7 = =07 V) o 3 — F{EEE
K% 17 a-mF =V A ST VA — )V EFEBERICTH v 7 ) 7 U THEL LT, B b EROGE= 2 b
T IOF =V EIKRGIR UERET VAN A N VA — v E Gk LTz, 72, = A st
S =~ DREETEMEZ MR T D720, BB A F 2/ T 2T A TV — A2 L, ZhpRT X
%H#/V?7&—%%£%_7DXUV7L\:®ﬁ%ﬁi2h??ﬁ—WT%EWKm%éﬂézk%
e L7z,

(B8] e F MG A T P — =R ha v L TR/ e R ) T H Tk
L0, RRISHET 2 b T A — AEREARITERE LT LA LRI R 7 U — =0 F R AT 5 BRI O
ICMER IR D EEBEZBID,
1)M.Kaneda, Y.Sadakane, Y.Hatanaka, Bioconjugate Chem., 14, 849-852 (2003)
2)Y.Hatanaka et a/ J.Org.Chem., 59, 383-387 (1994)



B 25 Yt GTP I LD GTP & X v X7 B 7a7r4 I 7 A
O HER HEEZREK AEED PR (FLKRpES)

[HA] Fx 1T DNA 2 BTG R 7 VAT RICEBRT D 51EE T 7 4 =T 4 — T~
MERF LT, Zo—8RE L TOEKGE GTP 71 —7' & IMAC # (immobilized metal ion affinity
chromatography) Z#lAaAbHE72, GTPHEG X L /X E DT ~)v « HEEENT 2 M5 LTz,

[ 5iE] JeRett GTP 70— 7% GTP-y-S Dy-F 4V Vil A S— T V¥ b+ 5 Z L TRBICVTY
UV EREEANLCTEKR LT, ZONKGYE GTP & GTPFSE % L /37 B D Ras Z VT, KT~V K
W Fe - IMAC JEIC L % T~ UL & 8 BBIR I R BB 2 MET L 72, IRWTC, 204545 LT Hela
MR 25 L5 GTPREAMEX L VBT aT 4 7 A eMmat L,

[%%]%ﬁm%Gmfm%T@AﬁiHHC’i@“ﬁ%ﬁw'F@HO%W$TA%T36’&%
R L7c, 207 a—7I28 D Ras # VX7 ERFERINHET VT 5 2 & 2R LT-, IMACIEIC
DTV E Ny HBEEBRTIE, GTP i ~DF L —hra~ 7T 7 4 —7T, ﬁ7AWLtR%ﬁ
VR EEIRPICHBECX 72, ZOHEEIH LT HeLa fiflaZii i ~o GTP #s & & v /X7 D7 v
THAI VAP L, SELUED T XV T F RN TE T, ZOHFEORHIZEY GTPHEG# v
NRIBOMRET T4 7 ANERT L LHFESND,

D) HFEER S HAKES 126552 (i) P30[S]pm-573






1)

1)

1)

2)

2)

3)

3)



14 4
15 9
16
14 8 11 IPM/CS 64
CRP
PAPM/BP 14 IPM/CS
2003
146 IPM/CS 18.5
15 8 29 12 30 31
12.9 PAPM/BP 61.3% PAPM/BP

IPM/CS

PAPM/BP 32

12 2004 11
PAPM/BP 46.5%

14

IPM/CS



4)

2) |
2
1)
1)
1)
1)

10
17

3)
2)

4)

3)



1,7 1,7

5,7 6,7
2,7 6,8
6
99
16
63
50

25

56

6,7

18

88

1,7

18

57%

69

6,7

2,7

11

18

3,7

17

34

17

4,7

19

39



(48)

2005 5 7 3

74.7
58.7 44.8
64.5
89.1

71.4
379 21.8

1) 2006

217

65.4

53.0
8.8

QOL

42.7

1)



70

12



17



18

12






PT - INR

PT - INR
PT - INR

PT - INR

PT - INR



2005 1 2006 8

Wilcoxon

41
5.2+1.4 5.1#1.6mg/dl
5.1+1.5—4.9+1.6mg/dl,p<0.05



o 1 1 1 1 2
2 2 3 1
5 5
1,2 5
5
o
2006 6 9
o
5-HT3 100 mL 30
50mL -
5
5 100 mL
v3.0
JCOG/ISCO 2004
6 35 3 59 22
5.7
1) C. Rittenberg, R. Gralla et al.: Assessing and managing venous irritation associated with vinorelbine

tartrate, Oncol. Nurs. Forum., 22, 707-710 (1995).
2) , : Vinorelbine Bolus
, ., 29, 633-635, (2002).



WHO

17

50-60%

10 18 9

(TOSHO HS-Win)

40
1

10
34
49
TR

70

MS

49

28

28

MS

MS 11

54 20
50 16



