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TANAER b H D, o T, MERLCOVID 12K L THAERTHD! FOHRKOFHIL.,
[PAK WA THLINLTHD !
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L L7ens, 7aRY 20PEERICOWTER SHEH 7= DI R Th b, &
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X, HRAYEREEF LR 7~y « 742« 77 7 —AL—X (1798~1874), &
T, FAVIZIE 2 HTAUEOEREZNND E0bilTnb, KA YOHWEID [HBIEFIT
MKHTIEIZ DB EWVWHORH D, £ T, EBEICHEIHAEL TAD L, 7TAET
JEZ Do T Z EMBDOEREZ N A O0NoTz, DFED, 3000 ANZ— ANDOEIETHIZ
HAREMEDR S D LW D Z N LT, Fox (BIEICEED > TWWE) 1L, 3 AIZ—A
DAEJEIC—FEEITBIID DN D LW BRI DMET DR H 5, W2 iuid, B%FITHE 2 —BA
2T, T < L méfkékmo_kmﬁ& T TELS REERTH
5 FNTEH KT, BEFIIEIZOHNDIZOVDEA I N? BERFET-HL0H0 EY
21X, EIC3HEEH D, BE, m%%wt)~\7mﬁ9X?%éo%@5%\%@@2
DX, 1FEAEPUEERIZ RV, 22T, o7 aR) RhEERRH 5 O Tid2
WE, 1988FILR-T, ar BT RFEDRTA W — -« ZN o N\—I = (F=
IEFENOZFYRT AV BN ITBZRD, TaR) 2%, KANTHDHA AT TIILDOFE
RO T T, EBRICEOFUEIERZMEND ., S OICFEKTFORA RAGHLTE .
TOENNA aDERARNVEY [ XAV | ZRALLECPEEEERE (B 34) LIt
[FC., TOERIUEWEN, a—bv—BOFHEKR ([CAPE] (B 23) THDHZ a2
R L7, Lk, 7aRY) xfidc, ekobiEsl (7€) ThaEITERO®RW(DNA
S RNAUNE) BICRDDEWERADIZE AL WEliZd e LT, mEEORTHEDb
nNoE9Thote,
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- T, TOFHEKRTHD TCAPE] bIAERAI=ALTHER TPAK| ZiEKT 5
ATREMED RS e ol (B 1) o 22T, FxlF=a—V—F 0 F (NZ) O [=XF~L
2] LWHEtD TBio 30) &) FrRy 2 ZEYHFE T, RASEM (F
(2 WENERE ALY O¥EREIC T D B AT, 1 ECHE LML, 2 TORAS
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Th, YUREMFST-@EHYIEEBR T, b FHEROPENE DG A 8 < Jil L7z, €5 7C,
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75%ThH b,
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STV, ZO7aRY 22 ATHIEEOHIEN ILE S22 0L, ARz 5 FE
2725 CW e, & ZAMN, HENEAEAZERL T o 2O TR R, FIRIEERDY hdiz7
ST, LT, —H%IZE, BERT D EREHE LT, o o b o — NIRRT 5
F (Y UVIEDTEE AN LME) T, 7' (BEkROLFHIFREAD 32003, BHERANEBEE
BELODHIETTE T, £ LT, BORESCY U REiiciEE LT LES, £2C, B
io 301 ICELFEVUIVHZ T b oTe, T2 &FELNITEERS LIoITEIE 2 < M
. THFERIZIITOEE DIE AT LE ST, BEITT o000 il 0 OFEAZ I KL,
ﬂ%ﬁmﬂb%%@t. M%F$%@F%$J(oi@\Fma | BT THBIEL
T5FTOWM) 1T@EE 3 —4 W ANERIZR-oTWD, TERIER 725672813 EA
FEEmEThHDL, W-T, [Bio 30Ji@%f%$%f%FWWE@%ﬁmﬁ@f%
5] EREmLTENA D, B, HHOROEITNE (BIE) OBHAIX., KEI0kg7-0 1



ml, #%#& (FEJE) OHEAITAREIOKGYS 72 8 ml (i & & FIBE2[E], & 5 VI mR3EII 45T
TRAEIT 2 &, WERARAT - L), WTFNoGa bENERIZEL Rd o T,

ST, ZOFRET, RIE (1 84M. B&RMELKT CT&E 7o) EEmMFERT(LICR : AL
RV R N U Z AT T HRLE L, BHEIZTZSA@EHEARIE -7, 20 [REF
D Tk, NEREFOER THEZINUERITDZENHE 2> TEXTNnbTE,
FMICTH IR STV D KIOBUEIER 22 L ThH ., FFidB A0 R LB Z &
MTERNL, FEZBERT RIESAHORL LS00 | EIEENE > T, THE
A RO DORREZYE LD, 2l NF (MREHERE) o 9 B3 R EfE
BT, 1HIZ0 e CEMMER) 72206 ThdH 5, (3 BTHLIFHEEZMHA LN v
Fe—ilfFhe K Ar —X~ ) —DWwBENLA A (NF 2EEDO—FE (A= VF—<] O
RN ERNDOOH D! ) MO KBONF BEZT D 7-O121E, (BT Cld2<) N
F OFER, 1BHEEZBHEPNICHTE L T D KIRPRICHEREN T 2 NN H - 72,

35. N7 KEREE (UKE):

Z 2T, 20065FEDFENS, KA YDODF G (AAROHEFHITIH Y 3 5 B2 2 4G TR)
MO REEHBILN TG SN DRI E 2 H 5> T, L RA Y DO TLTRERBRE (UK
E) IZHEL T, 7YuR U ADREEHITLHZ &> 7-, UKEIZI—8 v KD
PFe T, NFERERFZED [XoH] THLHo7z (BE 35) ,

Fix, MEWeF R ] CEBBROPUEMEERIRT7F K [FK 2 2 8] O3 L T, UK
EDO7N—7LFEMEZ LT 2 e LR L, BAEWIIKULDHE U TV, 5 13FR



TR IT A B 2o T2, D DRKRBEOLEIX. NFIZB &0 EL2#
LYTT, RRIBNWANFBEEZIRRTDIZLIZHoTz, FAEH LIZIEFE U HAR THE
WD KA TV, 512, FAZZOEH, BERTZETME P Y ORI 2 v~ iZh b~
VIR FT Ul () BEETT (T T ZARINOERNC?) ez LT RER R &
V. RAVENEENRVMENT-, RiImAEWE (FK2 2 8] ObiEERMIET. 3
EBRIMH o7 IMPNS T ML, N TN T KPR D 7 N—TNNF 1 EBE )
SoBEMES L7 b D572, TBio 305 % IMPNST] Mk (P AKKFM)
HIE A B2 R TS Il L7z, > T, v U Ao @R T, N HEl, FEikd
HZENFADE BT, &<MERICH, BRI TS LRz, R
AYDOEMTH Y H—DU— )L Ny FTEEHENBRBEINL TV, b, G E2H LA
MLEBRNTELEVI | ElIZ TBHOL2ME ] OMEarT v aiibotz, o .

FNEOELS I BRELD > TVt v I —IFZDRADMIAD N, .0 SEV, ZDHF (2
00 64F) O7 Y A~ ZRIRMTIC L 5RO R R HTZ, TBio 30] AET M
PNST)| BOWEENEHXY LikEoT ! 51, Bio 30 DCAPESG®

S5REICHRCT &, BOWRB LMD LI /oT-, - T, CAPEEENEWV B
RY AT L FEORBICL VAN THD LW HfEmnti-, bbAA, D—RA< 1 —
IZZEDOREREEHR LT,

WER, FHICFF SN 2 JEBICBET 2B FERE D HE N> TE -, FiL, ZhZE
T, ZOMOEMWFEERAZNE 2 5 T, e TEhotz, Lo Dide FHED
NF 2EE T, ~ 7RI L CHEIETE DMIEN 2 Ronbenolanbiz, &2
AN, AAIVITRLS2006FTAH, KERA M ATH D/ —— RRZEMABHREON
F2Wf98 7 v—7"RNe hHED [ aU /) —<] LWINF 2EEOX— R A~DK
FEICRRID LT W) =2 — R ERICATF Lz, ZOFERZMEY L TR RN, 7
v RAR—IVZ o DB L IR MEEMEPTICHRE L, ZONF 2 EEKRZ - T, FFhdEo X 7
V==V 728 ERTHRO LI ELTWe, YU F « AV LS AL RARDT A
UV N >7e (BE 36) . B Z OWFEMET Tz Ao 70T, Kigt Ao
T, Uy AKR— B89 ThbD, ZOWHERFERTICIE, 200 8FIAV 2 T5
[GFP] OWET, /—~UELEE:R S bo7- TH 1542802 (1928-2018) & /-,

T, B (2007) FHHNE, Dy aT ) —<ZxTH [Bio 30] OENEEHY
FEBRCTHARTLH I ZLIcLi, bobb, BRIIAEEDX— R A EMAHES
HERANPMLERZROT, BB R YOFEWEHE DFG) o b 5o iigeE O— 21
FEFNC M LT, BIEE A L—XICHEDTH b o7z, T, ZONF 2EHGMIIE, M
PNS THEMmEVF oL, [Bio 30 xtLTEZMEREN-T, £LT, BiE
Bra T 5 &, BABOEEILIEA S LN, vV A% [Bio 30 TAET
Ll WA E R LIEE DT TIER<, RIEICEN s, — 7 AR, BRI
S BHENRL otz B—X< U —[ZFOREBNT, RO LR S ATV ICEA
TN, FEiE, BEOFEBEE, GxOBBNS, BICENDY F=—0 6 R A F a5k
~BloBILTWe, b, ZOWREML 20, KIZEFLA ZEFRHELT, RT~H
Fa—t o VNN ORI & 2 HEHT 7 v Rk — L OWEPERTSEHT 2 % b 72 < FirL, EROMH
VETHLHIV Yy HICEHBERELTEZE ) Thbd, ZOHESOKENR —2 05, EDH
IZHE S ETBENSTEAD, o o



36. oA AT UTEL

R, Hx1XZD TBio 30 IZHTL2EMEROKREZHLICLT, HEICHD (
— TR EORRMNEM D) EFHEICERR LI Z A, %<§ﬁémto%ok% Ei
CNHMERICRESINIZDOE, TRNE2FE%D2 0 0 9FITR>TbIEs, £2T
IR 2 00 7THEMEIZKEOZHMNY— ML —27 U F—TEINT-NFIZET 4
I, MXOEFERE L, NFREENRIZLEZ [Bio 305 OEEREL, M
FCRAICGT 27O TH -7,

ST, TBio 30JHFEALFEHWERZRZ SNV EE SN, EIIADD 1 %ITHT
HANRHERDOKEET VX =2 ZTHERH5H, REICLT, RASZHEOVHR
(1%) R TDZenbhole, ZOTLAF—ITrRY ATDCAPE| ﬁ?57
LAX—ThbHIERABNATND, 22T, 20X RT LAX—KEODERZED D
CAPE%@<@i@m7QﬁUxT\&%moﬁ%NF@E@%%%%ﬁb5érPA
K| EErFl RS 720 b eot,

ARC (ZTrr-EY2>C)

fEGE T D77 VN Tk, CAPE (a—b—B7cxFNLZAT)L) 22 GE R0
QO T RY ANENS, UV —r s FuRRELy R 7aR) ZATHDH, BiE
IZIZCAPEDORDVIZARC (FATEYLC) BHHERS E LTEHEENR TS, %E
1, PTFARCBEERS L LT, BRTVS LS, Chbo7aH Y LT LX
—HE I IRV, EHENRT - RN, EMEMTH D, L LN L, buE
EHDA T =X LR ONEREE TR EEE o2, F2C HxlZZV—r7aRY 2
TXA (GPE) #8IE@EK L T2 ILHBESL O (B0 BREERZFEAT (TR 16
A f fdt) 226, GPEXRD HFH, SHILEARLIZARCEBERFED H % &
BB IEE | M RFEOKEBESHE L LIEFET, TP AK] Z#RT 20089 a7,



EOE, GPEHLARCYH, PAK| ZEBIRNWIZEKTHZENHHALE, 95 —DD
X —Y TAKT] IS E B2 o7, BT, U v RdR— VIFER AT
DY HEDOEWYFEERT, NF 2 RKEOIEE (20 ) —~] OMBENGPEH D WIE
ARCIZEST, B2V ELIEEDLZ LEMHRA LIz, > T, CAPEIZKRHLTT LLX—
MoEEILZ, [Bio 30) OROVIZHIKOGPEZKROEITSZ LIZL- T, B
NF@&@%W%+ MEEL DD LN TE D N bhotz, FEBE, BV 74 L=TIC
FtedbH AT ) —~HEEFIX., 'Bio 30T LAX—o720OT, GPEZBHBHRKRA
LT, BEICHEZ: Slciis L T oinRICERESRII Le, Lk, FAAH L E0IE
(IR D) DIz, GPEZ({EH TiX2wn) EMRICREO L Tns,

ST, Z7I9VNFEDOLy R ARV RA XA (RPE) [Z2OWTIE, BEBARESRY
MBI HEl > TWRWDO T, ET —Z 37200, BILERERRFEOBSHIEHTN S

DEAT DT LAUE, MlaRHERAT TPAK] EEMEOTWE S BEHEORFERR P E
k- T, MKPHEESNDZE I TH D, T, ZO TRPE]  [Bio 305X IG
PE] L, TPAK] Ml L TWD EE X THREW RS I,

Bio 30| REDREEMFTEND TR R IFEALELETCAPERSATH
L, TN O BREO R DR Y 7= ) — VB G A TS, BlziE, a—b—
e, 75 =2, 74, HTUoFXF, B2y TIY R ETHD (F1 Z2R) .
INBiFFEAELT TPAK] Z#lT 5, mAWZ EIZIE, [Bio 30) OfE,
CAPE@H%W%(ﬁ%@@%%%%ﬁ#é@%)@\ZM%@ﬁU7I/—wK;@
FEIERS (F06 0 OfF) ICHESNA Z & 2L ITRST -, 2k LT, TGPE| @
BAEICIE. ARCOLPHEERZR L, MO IEAR COFUEIERICEL B %2 52
2, ST, X TBio 30) REDHEFGTaRI ADIZH>N ([ GPE| X
DY) PUBEANT - LMV EEXTIWEAY, FEBE, HEERTOF 412 K D% T
IZ. TBio 30 OHEIEMIZ IGPE] DLI0EUETH D Z LB LT,

1. BHEHF TN TuR) 2AOFEERY 7=/ —VEE (mglg)

Polyphenols N Z EBio 30 HEREERPE **
CAPE 12 17

CA (caffeic acid) 12 13
Pinocembrin 110 84
Galangin 60 37
Chrysin 30 50

Apigenin 12 ND*

* Not Determined, ** Red Propolis Extract

SIHSCHR:  Maruta H. 2011. Effective neurofibromatosis therapeutics blocking the
oncogenic kinase PAK1. Drug Discov. Ther. 5, 266-78.
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FF. BZWTEDIR, ZOINVRUBRICKEREDTriazoleBRZfTMT 52 L Th 5, 21
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NI =NV OANKBEETriazole BTHAT5HZ LIT Ko T, HUBIEA % 20065125
B LTI LT GEMIT®ZIE) | ZomXEmLe, MERFOFHEIRICA —L
Z 155 T, ARCRCAZ: EOPAKIEHTAID N U 7 U ARIZETF LT, 201546 H
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ZEDPHBALT, 22T, CA ORI TV UIMRIZHIRV AT, CA OFEAR (15C) D
PUB/ERIXCADA00fE LA L7257, BT, AA ZADRERSA T » 3 = | IR OPIRIER] (BH
WA CTHD [ bhaT v 7] LPAKEWAITH D Z L2, (XA 27 B<L) 2015412
B L7, ZO3FNCE DIVRVEENFIM L TWES, 2T, 2y a|Z—HDTriazole B
FHERORFZ TR VIATME O~ E LT, Fhaedvr] © 170 v 742 IZHE
VLA, FBEME “15K” DERIT SR LTz, I5KOFUEERILS hu T v 7 D500fFLL
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NZ7axKY XD [CDEE

Bio 30] ENZESOaRIADTNLa—L TXAEKEED (PG 7oLy

7Y a—)) T Kbl BEOTLVa— L2 PG TER) L-bDOTHHN, KICH
W2 LRI —EHABRE T H2HMAH Y, ROBIRLTH, B0 ORI +43 T
WEWBHS, TIT, [vrarh] OFRE-EL GRS iy, B
EH 37) BPLICAE-T, [Bio 30) OREARAKEBAICETHE LiEDT-, o
I, FIROBA Y RO (CD) (37 nFF 2 LU Y) R LT, kI
MOEEKCELZ AT A2 THD, 204 THIX. HFONEIIIREM T, 4MiA
RIS L\ ) = — 7 itk b 2 T B, ZOREERFI LT, £ < ORICEREIED
B S TE 72,

http://www.cyclochem.com/cd/gamma 001.html

AR, 7aR ) ARG TN KICEALZTEETEWECAPEREEZCD (V7 us
FARNYY) TAETDHZEIZE-T, KAy 7Ly 72 (BEK) LT, Ao
BECTEE. B0 OWRINNESCHIZITRDONDIET ThDH, HiZ, FuiRl R
DR —FEMEFO RN B AL - T, BRETE B,

FKIETIENS [H#ET R Y X

Bio30] (V=xv R) o, BHBEENSOWINENT > EEm< ., »oMko g7 e
RV R] ZFEOBTHLHHICO A ENTE S,

TOERTREY :

1, Bio 30 (V¥ k) 1 jfi (25 ml)
2, CD (Hr~=--v 77k hly) Bk 20 g
3. b 100 ml
4, IxHP—

LB (KBRS

9. % 100 cc ZIFP—IC AN, RICCDHMAEZ20 gz T, KEKR=1ED,
WIZIFH—%2 P> VEHEESERNS, Bio 30 (UXv R) & AFRA FTH L3200
25, BEINZED-T26, (LY —I2) % LT, 5-10 iz, by 7 AE— RClH
95,

ISR B o 72813, AR AR, Znziloay 7FIZB L, WiboT
B, FEAE TR 700 (FuRU REEEO 3R] N o Tz ), Kk !

W RAF T UE, —BEITESOET, . EEEANC, B<EIREEL &)
FEL<IE, 20 1 OFEHROBITA M@agrer) ) (BEE 38) #2zani-L :

http://bunko.info/book/ISBN978-4-89295-810-6.html
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*o B, BRENO EZ2CDRETCIL. MED [l h] ThHhHN, F0/h5E0 GEER)
RRD 15HEES] Bh-oT\Wb, HAMT kg%47-» 7—8THTH 5,

2% IBio 100/

EC, HT=a—V =T RO XA~V AEDNS 7 aR Y 20HE $EF) 'Biol
00 ORIEMPBIRSND LI oTz, TOEKREIE LTIX, RO XD BREERPGED
TV, BUFERNCHmB AR Lo, —Faics s~ B L, IRSOB 72 SR IomEs
NEE L7288 3FOLMX. BHA48ET SO (Bio 100 #ROBRULIEAD T, FWIZk
HIHNIRL TR0 (—FEBEOCTAX Y T) ORI L EX U L2k L= 2 & 0N ERE
S, KA ITBio 100 DCAPEEEIZ [Bio 30) O3ETHLIN, *
OffifgsH 3fETHDH, HiMMECAPEGENOLREETSHE, TBio 100 48, 7€
kD IBio 30) 4 mllITITIEPEET S,

IBio 30/ Dk
Bio 30) (UFxvy ) OFEXLITLDHEXLS: sarahm@manukahealth.co.nz

B, WXOEXLEORAKIL, KMESAEHD INF Vvy—F ] O IBio 30D iE
Y| &M X7~ L http://daikon-tom.la.coocan.jp/nfj/nfj index.html

2 AL A —EICECT A L BARAIREN D, 25 ml T, 2 4 EEHA
FHTHI25, 000H] (— RS TFH9R=NFIRERFHE ! ), 728, BARODREE (==2—Y—7
VR e FFaT) ML, AARGETHETTE 58, & IL3f% 0  (—HiA32700M):
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TiicdhHhsd TPAK] & TAKT) W) 2RIHOREMEX T —B 2872 2 &5
MINTeDIZ, 20 04FETH D, ENLABERFPEFHOKR Y7 D EEROWITE
ko THRASNT, MilREZRICT oY ) —F TErbB 2] 2 KERET 5 @M
TS =TT S & M (TR F—2R) BN, TOFEREZFHATND
IBIZ, TEF =R OXF—BONEERET L LICL-oT, ZOTHMICHHP I
3K X PAK | Ziilid 22 L& /o7,

ET, 20224E1072 > T, ZDOHF AN =XLNE 9 HH LTz, FTEOWZE S L—T12
FiuE, RV 7z ) —NBEIZBTATESF = L =ETF 4 D “E3-ligase” DRI TH S
Parkin | IZFA LT, B THDLFrI V=37 —F (ERBb2 X° AXL 72 &) 4T 5
ENEIEEINT, DFED,. INHDKRY 7 = ) —/LiE, PROTAC (R F A /3—) THo7z !
IHIZ, 200 64FICR-T, KERA N REEFHOY F¥y— R a—x=>D 7 L—
T2k, T nbEX T —Y TAMPK ] ZiEMH b+ 5 Z LIk -> T, HRIEIC
Ipolo~ 7 ADNENIORBEZRET 2 Z LB A ST, - T, TESF=IFRiEo C
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“Apigenin-Piperazin” Link (Silk-Road Sniper)
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Structure of SAHA (HDAC PHZE#A): “War-head” = HDAC #5A& 45 =Ligand
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N5 TEEEEAIE] Tholzl W oINS 5, EIREMICIRVHEORELELE XD
BRI DER N Z DR EZ I ) b b, kihE ORBITIT & A Cil A
IRE oty HEEZANE] S ZBWITHT AL RN EL o2k 9 TH DL,
BFEFHETHY 2R LEIRNFID) A, I 770V =g ETERWNCLTH, 220 15
FEHE H PAIE | KBRZREF gk <, (HEICHEIBRDN 22 Wb i Tl Ze ) DT na b
FORIHELR2VDOT, BP0 0T, BAEZTHIT LZ2NCHIFL TS,

ST, MNOHEEFRLVEIZ, NADADAKTITRY, TOGF | (FAHREFER T DBSFR)
EMEEINDPERTTF R (=777 U] = Tyr-Gly-Gly-Phe-Met) 75, 1 9 8 54F
IZKEDOE 2—A MV KREOLLVID T N—TIZE-oTHRALIN, ~TVRIBMELZE b
HRD LA T ) —~ ORI 2 <M 5 Z Enbrolz, 19 9 7THITIE, 2
VNN TINSIRFDAL T Y s IO NL—F 2L, OGFIZFDOL v X —%4
LT, RAS—PAK V7R EZER L, ~ 7 AZBM L=t b B EO RS O R
BLOEHEEOME T ELRIAHT D2 ERHERINTNDS, 200 8SFEOYF I UH=E
MHEOWEICELDE, TOGF] 1F, EXIVK2°7mRY) ZHFKEDARC LFEEE, p
2 1 BEFEEMLTE08, p 2 TEEBEFEZEEL LRV, - T, PAKZHENT 53,
AK TIiLHEEr LiswnZ L5,

IHIZ, 200 6FIZOGFIT X 2RO I L, 2 440 (s AAImTE) K
HEEE O, 5FILLEAOGTF (250 micro g/lkg % —[E], ¥ARIES) 12X D I6880R
B L, EVEREE T AT, ROV IHFITERTZE W HIREN2 0 1 OFICF T UH
EPHH TV, BWERIZEL dvotz, L Z2AT, =777 U URIEMEE/ES &5 T
%, RREZFEOE EEHE (1929—1992) OMIERICE->T, 1982427
n— I,

LEDOHIG S Fox OIRNITIE, EOEEZ IR L O 2P0 AR LVE DN D053 S
NTWLZ ENbND, ZNHDORLEUIL, BEARANC EHEESR BHiUX, 405
BeH- SN D HIEA SR EZBE L T, EOEBEORIBICHFS LT EEbhs, &
THMDZ D, Wb d [KOF] (FK) OLa LRk EORL WA EEIT, &
EARND TN %) BEER (180 205+ 2108, AANCE21FEY 2%
DT IR, EARBETHEMIRD HFTI 720,

=2 —3I—7 O "ERFEOF" (Greenwich Village) #EEICLTZ, F— e~ U — (K4:
William Porter, 1862-1910) OF 4 28w/ [HREO—FE] 2L S5, FE W
ZE3. (EWHRITHDoT2) BHOEHOMEZR D 12D, (REORIANG X D) BT
L0 TRttkO—3] PEEECREXRITINER., (AROERT) &O—HEEBEZHIW
T, WL EMER 2T OR D Z N TEn, (REVIZ) BEABEBREVIIRIZ 2
Mo T, bt lrolz!
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FRIIRED—FETH Y., PAKIEFEMETH S, - T, BABROH - [HFEDO—IE)
B, WODEHEDOBHNIZ (PAK ZENrd5) TOGF] oWz EL., MEkZELE! &
IR T 5, 5 .

AR L —ADA v [YV—)b e R« 7T (EL3r—Dlix %z, 230
00 km ZEM T, AIARBO7HE (199 944—20054) #RL7=, 7FT A
Mﬁixﬁﬂ(fﬁ/)mﬁwﬁ/x T—AA vV I, ZOL—R| %%#éﬁﬁ
AN, B (B ICBMEORIIENEE > TV D DRSSV, EFOZBIC L
BmaTF v o AT T N2, SIS /o7, Lo L., TIFRIG HEaﬂkTéﬁiﬁ%}b
T, SFURVATTF U EODNARBCTEOGEEZZITHHIZ, T HDOR %2
ft (N 7) RAF LT B BWETR 2B AETE 2 2 72, %w\ﬁiﬁwm ZEhh oz,
A5, HoMICERLE INADA] X [OGF ] ORBERZEA9, LT, 7uodHiKR
HL—— BRI LNy 7 Lz, £, BELOMICEIFEE L, LT, %X
FESE DAY Thb, WITERFRE-HbO-HIc, B L — A %@ L CHEeER)ICH
Allz, TLT, D IYV—)L« K« 7T R ~BARRRERZBRDZ, o o
LI o BIE (7272~ A 3 - Va—XDiHThr< | (#Ekth) 23Rahzl (=
A43Va—X] LI, BEEL—ATIMNORFFEINREONLIFNLED [HEY v —|
DZETHD) o BEBRNL, W [Y—Lb e Ko T7T A TRLURTT-ERN R 758
X, BEEOBWHOFHEM TR—E 7 BARE LT, #E20 1 24 Mg &
HIE STz !

4-4. X D3 LZOFHFEAR (MART-10)

HL, %%@ﬁ%ﬁﬂﬂﬁbfh& EZ3ID3 bEX I K2 b, EEMICIE, BT
Fﬁ/v/?AOD ORI JICHETHAHEX I E LT RBASNT, LILERNRG,

Dk, K& 72578 OMFTE ﬂﬁﬁuomf FNLN O 2 7o REN R SN, FD—
Oﬂ#ﬁ@%f%a)t5 vD3 (K27/) OFUEERRID T, WiESN-olx, EH
NEEIN A LRIV D (A VIRV KEERBENIZ S 5) ERESESF (LICR) (ZE# LIk 7-tH
EFRE L TWD, AU ANVRIL  RFIEBEDOMIE 7 V—T73, B4 I D3 I2L->T, &
DA OEIEN BN OND Z E &R LY L2 AN, BENZ &2k
FDOFEEEN T IV T DARAENETE o T2,

FD%, EX I DI WX BPUEBIERD A = XA IGO0, B8, 2o
Z XU IMERN TS ﬁﬂémmm%@ﬁML&w:&bﬂ%Lto%@%k@%ﬁm
ZDORTaA RRBO2UMIBKBILINT, RIETHZLTHD, FOKEELEESRIT



[CYP24] LRI, £ OREFEZLET DA KON S, 1HFIZIE, D3 2D
CYP24 BHERINIFHEIND L DI o T,

27. EA3 D3 &TE5E (K |(MART-10)

Vitamin D3 and its derivative (MART-10)
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(ICS0=100 nM) [IE30=100 pM)

ST, 20074FEEIZ, (B HAKIEZOH%IET) R RKFERET OGS . WmBUE 2%
DOWFFERT, X I D3 DFERT, CYP4IZ k» TABILENE N [MART-10]
BTSN (K27hH) ! ZOFHERIT, AL (ﬁ;ﬂﬂf) D3 OFUFEIEHA O TH51E L iR
TEMNHIA LY 0% (20164EEH) . D3 OEMNZRIHALEZ ! KAV OFavE
VA URED (Lang) AFZEEE 12Xk o> T, D3 G BH TRAC] IZX3PAKDIEME/LZFE
EYAHZLEN, BHASNTZ! HSFV, D3 (EF IV K2 LFEER) TPAKEEH @
—ETOHHLZ RN T=bITTh D,

ST, B piptu, CYP24 B FORID “PAKIEFME” THLHZ LHHALEL L 4L
->7T. D3 & (CYP24 (T ko TKER{LEIhzvy) fd PAKHEWTAI, FlziX £ &I K2
LEPAT D L. CYP2U BETOREABMION DD, "MRHE” 1SN D Z &
PNEBAL7Z L oF0, TRIZEE LW b Thsd !



4. 5 MEHED %I K2]

20F1F K (20034F) FADHRIEFLRHROMA T, ERWF CIHE L5 2 BUSk, HEFRKF3E
FEHTEOSBFLEHD TR TFEAEN, MEOERS T, "PAKEKA" Thd

(A FH )7 1 (BEFIV K2) B, AAVURBREDHEEEZMZ D LV, BERIHENA
Z U CHAERIC, (AR %) EFERRL, (ZOFREN D (W8T 1222 7=Dh)
TR PEOZA—FIZLY, BF I K2 (EE 10nM ) 2k, BEOFMN 34
BIHERT D2 LN FEIES !
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Vitamin K,

AA Y THEDIEILL ER, WhipHRAS B (RAS B FICREMEERLZETIE) THY .,
Z OEEFERPAKIKTFME T 28T, & OHEFEZ R R 2 2 EAIME (2 X, B4
v K2 R BEX I D3 Y i FAAEET, TPAKEWHAI THD EiERT D DIX

MO TEYTHA I N, ENLURIC, EX I K2 50 EEX I D3 75>PAK;EFL,E%IJT
o 5 FIHEME & RIE, & B WX AT T 72985 S, vz e &b — Ao 7 !
2001412, AEKERRFEOWIERZNV—TI12XK 0, LPS ([T b~ v 77—V OiEHILE
E#I D3 KON X I K2 B350, ZORE, meX IUn, fuEEATHD
[p21] (¥ 7 —EICDK2|DHEER) Bt ORBELHFE T L2 @I TS
FiX, THER CEIC, Bxld, p2l BEFORIED [PAKGER] X THFENLZ L
RO TV, - T, MEX U [PAKERR] ThdZ Lk, 1 RIFHETHD !

2015472 > C, FE (RETRKRFE) OMEITL—TI12L-> T, YavPa yNTOHE
BT (Heix) #REI®B L, AT=VE (PAKEETFE) BEFEICEE S & HEICJAK &
ERK 7&1 (PAK®D Ejit L i) bBREICEED Z ENRA SN, WHAHWI L121T, B
BEEHA Heix [1X, EZ IV K2 ORRICHBHBHETH D Z ENRLFINLM BTV,
ST, EZ I K2 7% PAK HEWHITHD Z &2 "959EH" fEFETH S,

AR L7225, B4 12 K2 OFE&NRbEWVIIEIE, NEhmkl EMEEns 13y rv]
WEHT, X I K2 Bl O2UELL EAEET D WS ER 2fEHLTWD, 2. T8
SNDOHNVT T DRI ZARHET D1E0 0 Tid7e <, B kxR #im e TRA L, RS
WZHET 5, e, TeE X IK2) X, AMPK/SIRTL v 70 (Wb 2 TEFEEH) %
1) ZbiedE L, MEEMICH. PAKZHEAER L T\ 5,

B i, 20194E 1, E (RER0dbRD) ORFFEZ L—7 R WE L /L0 "R RIHK
DL EPFEFILENIC L 0 . M EERE (BX I UK2=MK-7 E&RRICNAEZ: 3 BED
BIEFZHEPSAAT GM REERR) 2% Lz, WA, FliéEd (A ARASEOERBO 4



SO1 ) i, WEYIVETRRX (PEAN) OmREE. b 55400 km b7, &l
FIECTRIAREHE, Z OMEGMER (MK3-MEP123-Gly2-DeltadhbB) 13, FTTOREEK
(BS168) M20fFLA LD MK-7 % AFET S ! (WHE) MEFD "B (FRFETE 20
M, ThEEEL, BEAICLT MEERE) Z2HEWRN 5, REETIUZ, REIDITE R
AN

2% 3CHk: S Yang, Y Cao, L Sun, et al (2019). Modular Pathway Engineering of Bacillus subtilis
To Promote De Novo Biosynthesis of Menaquinone-7. ACS Synth Biol; 8: 70-81.

B0, WHPEDE X7 OMXEEOWEEICIL, [Z7ad4 F | LT 5 Wilkk) £
PENEETHILIN, FXZoEDL TPAKERHR] 0 Thsd, ST, T<HiI. #
FBD “OIST” OWEET, £ DESRITHEARE (3-4) BOBROBLETIETIa—r
STz, - T, 20 TEET, (Bl2IX) FHEEICHAIAALT, WHWHGCM FEEE
AT IUE. (Rx) BOEW "HEV I T, WHEY (7aA ¥y ERKEBAEET
XHAEEMND D, o T, WEL IO fRilg” K L0IST” L oEREFE oY =
7 NERER, RWIZHIFF L7 !

W [REE) 25 ME [FEE] ~

T I (20234E3H). ANVRNL L DET v 2 K% (EWEFER) O Chris Greening #i%
(BE 42) OF —L033FK U2 304EEE [Nature ] OFRFIRIC L iuE: ZEXFHOKRBNS,
B EET SMERNKD BER HUC] Z3R ! 21t T=v Yy ] oL !

https://www.nature.com/articles/s41586-023-05781-7
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Z I K2 OffRE]) Z@EEERIC LT, Fe/Ni Z28Eic L <, AkFB2BLT 5.

#->T, THUC) BEFEZHELAAL GM MEH 2B SE T, [3E] T 5ahEMH
X, BT LHEETER0 ! B L, mUVRER (30-504E5612) | "ME BT T, BR L
[PAK | JEWA] (B4 2 0K2) REFETEH, [—AZE] Thod, .


https://www.nature.com/articles/s41586-023-05781-7

4 2. Chris Greening ##¥: HUC [Z£%
35821 T KERIHB RITEHFZE |

Fig.28, /R 24 >2DJ1 (PPD)
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4. 6. B (XY R RV T747) BE

RS FETEEEAOBEFE L THEHI N TV H00HIZ, BT T, v b,
WA 7 EREOETOE CEICERSND B W52 BEMOBRETXZANH
35 (BE 43) , #OyEEERSN Y R=ro—HE<Ths RV 749V D] (PPD,
M 28) THDHZ EHBLTLR, ZOMEARIENEETIKRFEOFER I AT « 7
A - T77 7 WEEE) O NL—FI2XD, 200 1EETICEESKESNTE -, ST,



2005412, ZOWEIN—7I12LY, PPD (2—3 molkg/KE ; FRES) N~
B SN FOFFEOHIE AT & A ERAITIHT S Z ERRE SR, 522
00 9QMFEIZ/R»> T, ZOHIBIERD A =R L0, FE L KEICH 5 TER OIS
FIN—TIZ L > T ESNT-, PPDAMEFAEICHNEAMRVEGF L ERFZREICHE
SNAEERTHI FORBEEZMFHE T, S0 UL, VEGF EHI FORBLUIMA
RPAKPPPDIZXVER SN TWDAEEESRO TR THS, I HIZ, 200 9FIT,
TAFTOMNNTRFEDOa Ty« Ngx)l=a7< OWEEICIL->T, HI FOBBEMN KL
bhde, BERTF [FOXO0| 2L T, MAOEMPEVDD Z BRI NTZ, SV
zAUE, PPDIZ THIF| OREAMADZ LIk T, WOBEAZIMZ 51E00 Tl
72 BFEROFMZOLDOHBIER L 5 5 [Fam (FIE) ) 01 ->THHHZ LTk b,
BEo T, BERE (NU R - RU 7 4 7)) IBETS REN F O 2 & ORI OB
L LT, AL AAEEMENHTE -, 72770, b~TvHiFo TEH 1TRE., L&
D=, MROEHEZ DL S>OH YD ALFERMTHL P PDICL > TRHISN D NEE
WA kooHHZ b, TZTHMLIEV, ok, PPDIIMo P AKERH & Rk, 1E
AR O Z & 720, P PDIIKICEEREEDO Y R=7 0T, BKRMIZITZT o ~—C
D (7 usrxxN)Y) TRLTHLERND D,
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4. 7. INVZIV e Z0FEK IDiFiDJ

Sf v KB L—ItflErEaoyarRicik, 747 Iy ERERDFEWE N L) &
LTENTWD, ZNVT7 I OFJFEA T = ALTE T TN Do T20, T <
->T, TPAK] 2EEHETI LV OWMENHTWD, ZIUTEBIZEHE50, &
WHODIE, CAPE (FuRVRIZEENITEWE) & 17107 IV PEENICEL
lcnadnne ® 22), LELAREBRL, CAPE b (7 v7 330 b, ZOFEET
IEERRIZIZEE 2 72, BRI CH 5, KICARBETHE D OWINAONE < HEDM D
7

FIT, FORPRIEO—2L LT, 20058 TA00L, KETFHAME 2—A FiZ
HOEMDT X =Y XA —DT 8T sV uy IR, IV I E TURY
— A PIZAEETHZ LI ST (BITRE L) S'ARICLT, w7 R EDH)
MR OG- L, B Lot NSRS CREGE ORI 2 R B <A 5 2 & 2 WmE
LTW5, &9 —DODfFIEIT., 77 I OKEBHEREEREZERTHZ L THD, KT
2o T, KBEMEINZ IVFEE IDiF iD] A7 IR~ KFEFOEBEFEIZL -
TAHREN, ZOHEEAEZ X — R~ 2 2B L=t FHCROBEEE 2 %I LT, &
Y RARFORMNIE T N—T DRI TN D, B2, H 0, 2 mglkg WO KR
BT, BOBMEEZ 5 0% EME T2 2 En3bhrotz, ZHIT—MOERETHD ! UHR
b ZARITHIROEOEUEANC, FAIS ETBRICH o722 ERR, RMOFER]
EWnbhTW5s [FK228] Th, H 1, 0 mg/kg RIBOBENLES, 717
STV AR Y —2EETHRIE 20 mgkg SEE, ZomxickinX, TDiFiD)
DI Cso BOWHERE) 1 1~ 27uF/NL (uM) HiEEWVWD, DFED, 1 CsolH
LT, 1ECTHENMLEZ TPAKIHEA ICEP—1347)] LRILLBNWTHD, 7
N7 IUn TPAK] HERITHZS, DiFiD] & [PAK] 2EBEHET S
BEMEII R0 &V, L

AR L7228, 2 0 0 942, FESKEOHIL I V—TI1CL>T, 707 IV EEP A
KZEK3T25E 012, (TTOR) OIFHILICKHETHS) [Rap tor] ZHRIESE
HEWH T ENREREINTZ, WO UL, 77 I TP AKZERTILUX. TRA
SHE ONFEE LR, TSC GEEMEMLE) EEOHEGMA D LN TE HblT
720 ZHUCEBACEIET A28, 200 8L, KEu—RT7A T NINTrET V AKRE
DRI N—FIZE0, 77 I UNAMPKZIEME L, JPEEMRO#EAZ Mz 5 =
EMESNTWD, AMPKBEM LSS & EEMIIZIZ.ZDO TS DX —EIT
ORJ DIEMHEZLR D,

4. 8. ZieES vy (BLE EDXX

vy EWHIHET PTHEOHMOIENSEON D =X A FIEFITE N, B
HIZHIZHE L] OBICHLT, #EET King of Bitters [FEBROERR] LIMEEN TV BT E
Thbd, bobbTEINTWAEMARTF AT, EWV, BT ELVICHASNLTNDND
e AT

LU G, ZOTF AP AKIBENIEHNS 5 & WO fEmIcET 5 F TIZiE, W<
MOEIVEEZTHLERNH -T2, T, T<HKODmLT, A—A NI TOU A —EFR
KEFEDITN—TN, TACY) VOBERTHDAYT I (5—ASA) P AKEEH



THOHIZELEZREA LW BFzELHAL, ZOKIIBBOBELEBETS7-DIC, 35
FIEEFICHB SNz, mAWI &iZiE, BEOEITICIIPAKBULATHS Z & MBI
MHENTWD (2EZBRENTZL)

T, BBICAEDRIREEE NS O ERL WD I B, EF ey y) 0F
ITHRANR, AVPTFIVEDVBETHLEWVI T e AT T2, Z DO CIX104EuT < Fif.
HEO B H 2332 (HMP L) EREOI LT 4 =T RyEOIERBIE (AR
BRI-I) & LT, BEINTWE, £D (9 0% 7 /va—/L) =L, fEE THMPL-004)
EMEEN TS, BHOAMRAOEIX, KEK g¢X¥472020—30 mg “o7, DOF
D, KE6 0k g D KA, 1200-1800 mg Th D,

ST, koA v Z—x%y b EOEENDS [k ) REMCHE N5,
flz1X, TNow F oo d s ] (nowfoods.com) Ti%,400mg ®OH 7 E/L9 0kiA10 K
1 000HM) TEIRENTWD, iEo T, EHWREANROEA 3—4k, 2%
—HOFEMN S5 OMELFEVWIEREICZRS, (bL, hEEHRFRLARL) FmrARY ALY
HT oL ENRDTHAL ! ! (ZORAETIE) BEABIZEAERZWE S THD, &
YUV EHERHEET U7 TR, RV ZMRELFEO 2L LTHALNTNDS, &2
ANHARENTIE., 2% “Bryr by« IS5 72 P OREM4 T, B Tilo20E%
ULOEETERL, BHE2E> TWAEEEEN D 5, EEE!

JEL. B L O RAOFBERERESIL. T Na I T7+ ) K] (K 29)
ERFEND “OTNRUBRT T R ThDHEWDIL, 2t JAK BHEIZEY PAKE
W25, 7ok, ZOWE IR E MBI Z @i 3 5 O T, IMNIZRE L2 EEOERIC Y
BHTHHITTTHD,
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4.9 [ ¥go3xE| (ER LiEER)
BE (F~2) ko R=r [ZJur KV K A)

WEIXPERROBHE LT, E00R<MLNATEY . AAR LTINS BWIERITK
oy, EREAEE STV D, BT, BIPREEFICREVE VDR TNDS, &
T, IBFIF EHE. KED D THANIEBEICH T X —D FA=T FI T #ZELH), b
KRG ETEALORVHER (Cucumariafrondosa) =F 26 [7my RU R Al (FRA)
EFHEN DI R=0 D0, BMOFUEIEHZRFSZ L 2R Lz, PR= 037 1~
DEFHETH 225, Z OV R = OFEFIZITFmBLIEDS — > WTn g (K 30) , E-> T,
B O MIRRMETH 228, &I rEIE2 72 0 BV E 5 T, ICso 1X1 micro M HifE TH 5,
HHEWZ EIE, 2o R=12iF, (e R Y ZERE) SUEERIEND Tidk <, FIRE
TERRRERIIRIE 52 2 E RN Thho TE T,
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TWD EHEE L7z, 20164272 -> T, W7 1R U AR0Z O EE R DS PAK Z B2 FHE
THZEEFERLIZOT, DUVTIZ FRA IZHREERIEWNH D00 E 9 I E T THhI,

e, FRA X772 RY R EICHEWPAKEEER 2R LTZ, LoxLAns, o
X —F BAIX, AKTZ2E) IZx LTI, 89WIEE LAV S oo Tz, 6> T, FRA X
PAKSRBZRBERITH D Z & AVHBH L=,



FIZ, [HEWEEN2017EICDN- T2, B B v L)1k, Andrographolide (B§
LT I7rRu]) LI D PAKERTAIAE LTV DB MR), 07 > RanfERehER
T. FRAOHEEA Z 1005 IR S5 Z L2, FA=T RU T U EHROMZEE (UAE
KE) 1Tk o> T, HSMCEN, SoZ L B0 EREE-Z I ThD, L, £
DIERNEDA =X LIELEARAHAOEE LS TH S,

WEHERDT7 a4 F v (WREBIESFER)

BEOWEER (BAfi. D, LT <RE) ORGP E, [7a4yy) LTh
AWML LIS CTH D, ZTHITERRLIAICSL LiEST, B0 OWINEN T, &
BHAREHG (BT, PUBESCTIRIER &) 28 T 5, HWVEEER, ZMO A LR LT
B (1956) oA ¥ U 7 du—~Hii (1960) O/KIKEEHE (HHE) CTHEBEL-Z~ L —=n
—RIFREEFRE T, EWBNDL, TOMKLDIAZITEHE TN ZEESbhTn5,

ST, [TagyZy KFEF—KREALBREHIERADRN L0725 9002  ZOLFEX, 1004
VLEHE (19134F), vV TRFORA T =—FT  ABFEHE H-Z- %Y (Kylin) IZL->T
R &I, 19964E D A A2 THIBEER S G STk, @R s LT, FaRrY
AZDONWT, —BEHZRRL L1278 oT7,

53 188,000 FEE DKy 17 a4 & %, WHIEICE T 2 AR KX, BRIkt
THMRDIED, RERG. BERG. BEE (vF V7., WK, =4 XR2LE), BHEYE,
FEER#H#. VEGF/PAKIEFOMEFH AR EITXTIHMELH LM TWD, BT, T
RSN TWDMREBEED T X7 DM kD [ 7 a4 22| (REZEEE) 2. NF1 BE o0
BEIEE (W3 (77 ) ORLEMEE (Fer) AL L) BIMFETH2EHARS
L. EWVIIRITOMENS, 7af4 XN aRY) AR, KIROPAKIERHITH 5 = L
M, LRI I TV,

RS EOKEEM I, PAKEKHI TH L 7 aR Y 272 EOEIER L TR —
T5DT, [7ag4 X LPAKGENAIO—FETHD ) Z &I, ZEWETHD, BOE,
7 a4 X URVEGF ICHEEERES LT, VEGF IZX BPAK EHAL & (£, EER) &
Pz B LN 2,3 FaNTHBI LTV, 28E1E ERic, BEOFEMN (B) KEOF— A
FoT, Z7a4FNCER A7=VAaRAREMAD) (EABR®H S Z L ndE ST
5. B L7223, Fexid, 20154E10, A 7 = AEARICIIPAKNKETHD Z L 25
PZ LTz, 15T, ZaAZ RN IPAKHENAI] ThoZ LIXHIT0RVOSHIT 2 !
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b5, KR, BRKFEGES~ T YV O a—F CTHL IRNER SR ZOIRAKEAERE I L
X, AXZEH6mMg SHOBRT 5L, EENCKAEHF OB T S (0FD [RZ )



BnHoOL) £HThHbD, amazon, co, jp XX, #lxiE, KREREKDAXITS3
OBEAVDKITB500MTAFETES, —BEYUTY 6mg DAXEEH, HR—HESOMH
AThH, BEH 150 L6k, FFEOERBEKKT ¥ B4, [FEEOWHREE)
LW B STNEwL— e B—XDAZ I TORMEIZ. OrotThHE, AXEK
HZLEL (I~ bhay B A] EMEEND) ALEBETE SO TIERNA I Dy o o DO
IZRFITREE TH 208, FARSOHIERIERR L/ EORA R LA EZ T H &, AXZERNIZK
BAELCRAIZEDD, DFED, AXIZEMHR TA MU A IEREEZ RT3 B2 v
JRUNTE] ODXOIMEEE L TCWD, b, AXEZERT S LEEERFIZRDDT
HA9,

ST, 7T roomikih (RSB HETHE) 1325g 472015, 000 M3+ 5% 572, A3
ELTIEeReEMTHD ! VT uY EENEREE GEREEDIS%) TH
L6712, (KEE0 k g D) AR EH 4mgkg @ Z7utTs 4 U E2EOT 5720203,
sy GFENZavT 4 D34%) 2#700mg, O£V [mkY 770 207kt
t4, bg OB TIVNENRDH S, o T, i HORNANRKIE 3THILL 20D HHEIC
2%, fER. (AARENTIX) 2R Z [Bio 30] OFRTHLZERDE! &
SEH, ANVRNLVTIEIVR ) VEYT7T2 g R200HUTFTTCAFTTES0H, —H
DY 77 RARD40 0 HAEIE THDLD, . o ST ZWIF T VDR (EE4A: v
) 5 (AARENT) 100g 4729 300M, #22I0@E500mgD 7 ks
MEENDND, 7FFTTOERL, (B EOHIRIEEO =D D) fiH OFMRIERN 1
50MBETHI, Bio 30, ERVAT!

4. 17. BBEHEXOIMEILEY (FTEY)

FRHEFRAEDEE T, BRYORZ RS, BEVe CABRORRESM BT L, —f&D
BWANVE PMEFIZHW ST, A NVATEDSIRIZERT S, ZOEEBSIL, Hil
PERGE ORI L T, 20 0 54 FEE Y oo 3 v A KREOAGHEILFSE .
TUFN Va2V TEBROIN—T N OBMWMENEY (X UEV LIS REBRIZK
YRMEDRERRE ., X 39) OfbFAEEEZIE L, TOLFEARICH I LTz, 2 0 0 94T,
L7 N—72k0, FUEVHEERGHRIN, BROGEE (1C50=20 nM) 2
HDHENRENTZ, BT, TR T, AL A—Fl2kh, ZorRLEy ((KE
lkg¥7eV 2mg) #HHARAIE L L, (PAKBEFOREBLEFEER) ~ U XADHEm
25 0 %IZEMHMRDIENY TiEe, RIEZMA L2 BFEIELTL, o T, ZOFNV
FUBPAKZHEWT 2 mJREMESRO TE <. Frx it b H RO FEE-CE MR e & %
fioT, FNEEL EIFTHEREZEHEH L TS, 8T, EKRSWEDOTHLR, 7
FN2E COOHENRH D DT, D F FTld, M HEEME N D CTHEWATREENRN S 5, 1t
ST, Z UV w7 T, NUTYNEBRTATNIITHE, LOBRREANZY 5 5,



39. MRBHRDMEIEE" T IEL”

4. 18, u—X<U—ZE HFED U)LY —)LER)

TNRUBEE S S T-(BED) N U F A2y T — B (B 40) [Er— R~ —W
DOENS T L a— S, KEMZ S ERBIELTL B GRICREMED) LhE 5 iR
MAITEH B3, HHEERID S [T — LBk BPAKIEITAITH 5 = & &omied 2 HF5ehs
BB D, BIZIE, ALY TECKBEORIE A M A B IERR S 5 L, RAVEIC S
WLV WMER DD, TR, TPAKEEWTHI B4 BHCGEET 57— 4 B, %
DO—20% oLy —Vig)] 78 (PAKDIEMILIZARR) TIAK2] LWnWHFrv vt —F
EMRDENVOIT—HTHD, bo 2, ZOEANRHUEFT—F TAMPK] &ML
HEWHIT—ETHD, fEMNEGR L=, AMPK EHEALENIFIS 72 < TPAKEEETA
ThDH, HiZ. (WY — LB 1IHSP B 3 v 7 BHE) 2FE TS L L. BERIC
MR STV D, & T, HSP#EAI=PAKIEWTH &\ 9 FEXUZ SV T HRENE L7, - T,
[y —nigl b TPAKERIE O—2>Thd I LML LIZDITTh D,

ST, ZOFANIIZ V7 I URCAPE LFRIEE, KITHEZRO T, 0O FE F TIXERRIZAE
HAT&720n, L Laens, ki, ZO¥FEH o ~—CD (7uerxA M) V) T4
BT % 2 LIS Ko T (PRI ABEIC BRI LTS L, L7285 (60K LLE)
TIEEL LA ®avE Y > (BlXE, 100g) &> Tu—X~ U —03 (BIXiX, 20(9)
MG T DK ZEHE (3045) HIH L, EE LTHEAT S HELRESh TV (b
Pl IERRDEWERDOT AT 4T 1)

FioBEFH la—X<=) — | Uk) VEKEIINFL BEOWDWS 77 (KRBT
% BYEER) OIBRICED TH DL L[E LTV 5,



40.0—X<T)—HEDILY—ILEE

FX, ULV —VERIZE LT, RN EE BREMYE) 25, 405 TE 10 F1F Eai
(2013 ) oA L=, A v FOESMHEFrOB#LFE (Bilal Ahmad Bhat etc) 73,
D TEIR 22 PR 2 32 T, S ORRIEANZIL, VRN & 2O T, Mgzt
BV, FIT, MBI, IhvE AT LT, LhrbKEEERORAE, 7Y v 714k
2 (CC) ZRA L TITR -7z, Z® CC (M 24) 1%, 2001 4EIZ (WMD) J —~IUbZE
OEFBMERICBET H0198) 20 6 o7 MIT #HfZ, N —=U ¥y —F L RO S,
WX, ZOFRPT, 20224FEIC22HD ) —IULFEEZ L H o7 |

T, A FOFBLFEFIL, CC 2 LT, REMIC, JUBIERA% 200 fFICRE S5
DIZEEEI LT ! RISEIRO CTEHE T, T AR BET VA A L1275 2-
Azido-anisole A #AfiiE TIZHKMES T 5 &, mWIET, T7p 1 (ursolic-1,2,3-triazido
ester) NVEMRIND ! O HIIX, — ML, ZORISIZE o T, FUEIEA 2 200 f%12
(ICs50=100 nM) HIRFE L 7= gt LTy, L L, GREZEE D) Feni7ED BT,
el E—H TR -T2, THRFZBEEOKXKIELRRE] THH ! HoiX, 2O, 7
By TREEF ) OFFETH L TR &Be, ULV —LEBIZAT A RRRARYDT-
D, FHEARNEE LB E Ly, o .

LxLen b, AEIL, ZOm LIl b T, o (AERNESR) TR g
Z RO PAKEETA] (P21, 22—t —8mAl [ b2 v 7 | %) ofijadEsEo [H
IR D) IZHEER L. (2016 £EEHIZ) 400 fi%. 500 fi (¢ r AFLdk 1) (2. HATRESHED
DIZ, BFITEII L., Zin. KERFLHR LT GELITZ. 5EZZM) ! 1o T, %Y
B (BN N =) 1 T00 TERLS, ZTOA 2 ROMFET NV —T12 6 RWDITE#H L TV
Do o



4.19. B(BH¥XOFTZ X))V [a=r|

BT TEIR) EMEEN D RWVIREDR & 5, JUBRIEASCHRIEE-ZH 2 2 &3l < )
SEHLINTWD, TOEEEMKIITT 7 hX VFERTHD [a=) LMFIND
RKROFETH D, FAOFTENIE LT, 19 7 THEICHKIRZMARZHEZO=)]
BIROICE T, B DY a = BN THEES L, ZHUCHIBIERARSH 2 Z Lo
LBz, ED%k, ZOSN HIV (A4 X)) FEEOIRESLCIUDER (X T =A%k
DERIH) L AN THD Z ERHLMT ST,

T, BILRT (BFEET) Ot % ZRo 7 v—7ickiud., 2ok (100 nM) 2
BIOHSP B ay /7 ER)BEERA LS Z L2, 10FERIIChbro 2, HEO [KER-R
EJICBRS L THDE, [a=r) & PAKIEKEITH D ATREMER DR D BIEIC AR -7,
ZIZ T, ZOBEOEIBIEREZ N1V THEIZHE L XHE L Tz, B e,
va= L (TA—_Y—HKkDOPTE &AL PAKDOEMRCICHAERTF e X —
B IJTAK2 | ZHfl+6Z L2k -, PAK~p65(NFkB)~VEGF /v
JURRHE 2T L. A BTAESCRIEEZ A TWND Z EAHIBA L7, iﬂ4ﬁrﬁ/m
—IZEV REBAFESNT "HA 2 I HV LTV, ﬁpm . IR XA
GHE (BREE) X, NF1owbwwsd (77| %%<i#f%éo

FREFZHE Lo ARROAE THEMFW] THLEWwbhTnd, JLFRRRS
(& (HFRTHIOT) EHFREZ L DA FINICHRY) LICERMTH D, 37 & FiEEFZ 0F

M LT OO EWIVEHE (FiEkILIRAZEL L72EE) Eotc, ZOAED FIZon
I, FEEMTE TERFMNOE] it TmorlenTE Lo,

Fig. 41. Alpha-Pinene
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http://ja.wikipedia.org/wiki/%E3%83%90%E3%82%A4%E3%82%AA%E3%83%86%E3%82%AF%E3%83%8E%E3%83%AD%E3%82%B8%E3%83%BC
http://ja.wikipedia.org/wiki/%E3%83%90%E3%82%A4%E3%82%AA%E3%83%86%E3%82%AF%E3%83%8E%E3%83%AD%E3%82%B8%E3%83%BC
http://ja.wikipedia.org/wiki/%E5%8F%A3%E7%B4%85

4.20. Tk o ZTFIE GEEIER) | PAK HERA!
SR (iR E) BROERE"TA e AL K (TAT77-EXY)

Wh D TR TEICIERET 2 R EOTVIeA R (X0, K 41) O THIZE (8
BAER) Z2REmIcE - TH D L ETHREMEM, PR ER., EEERR ENH T
oo ST, MO THBRENOIX, BLEKFOMEZ V—FI2 L) . BBz Zh a5
SHEBHE, BT (B5ETARM, BRI T R ) Lz, JFUoEEtd &
HH! oOFV, [Brvav/ERH BLTOREAPFTEIN WD LERETS, E
# (IE5) &H [FOXOl DBENIZBITLTWAZ ELEEINTWS, ZiuE, B
23 PAK Z R L TW\WD Z & &GRS RIB LTV D,

B TBRAF L O] NSRS -o72 1 2020 4E12, BIBOWNIZE T L—T 78, EXRUIT
MITF B FREELZIMZ [£H] (A T7=VEBREREHHIT D) AR H D Z & 3FEH S
Niz, OFE0 ., Bxd ERMED) PAKEWHKI O THS ! 1> T, 0 NF, RREE
REDOMNERIZH, A2 THHIET ! 2L, ERATEREARO T, "FhE Bk
N, BEEIEICRIT S, #-o T, WORAER EOIRFIIE, TR Ly 8RRy
FLW!

TNEO HEOREIZIE, k72 S1E7220 A8, "Peppercorn Tree” (JREIXRE K~V —, &
B 49) B—AREZ TS, FiZ, AVBLCTTNOBHERORATCFALNOE D AN AE X
TV D ZENIEEFDORBIAR T, EoIXIXHETH D08, RS 7232 (Pink Peppercorn & I
EFNTWD0, FiX [RY —) Offf) B&7e 02705, /IMEEED & AWK & 4512,
MBI - HER D T x| OFYPRELZIIT S, hiFro KB Th s,
ER X fEEIC TCOVID #ET] 12725 !




4.21. LB H¥kD [EEE) RE

T BGE (2021 ) BRI N, B (ENHFRKE) O v — 72 K Dtz &
AUE, FLEREIIILBRLIAMC, TFER (BRER) ZEEA L, HDAC(ERX R U7 BF 7 —8)
EW#HTEZLICLoT, ZOTHRICH S "PAK" ZiEWT L. COVID DIFRIEIRZHED
5! fEo T, ZOIBRE CREE LIS X, oA 7n) F—X 2 e A
72 8) 1%, ik HDAC BHEH] T FK228 | (PH%: Istodax) &[R4k, FE. #Rkx e RIE, £
DA% < D PAK ARAFNE D IR DIEFRITILDIENN Y Tl < L BEAICIL, i E 7101

SEo L EEL i, 2005 I E O VL — 12 K > T, HDAC HEWFITH BT F L
@%’ TSA (Trichostatin A) W IZ X > T, Al bvravvav Az IFELRE
XTHZENFEHE TV

MERIC 72 BN, FK228 111 MEARY (BBB) A i@l L2V T, NF 72 & OIMIEE I I13%)h
MRS, EEERIY BBB BB LEZ DT, MNOERBIZHLER 2L, o . BRI
2 "NE =" (T T UFET T OR) TORREED S fRRFE TAER SIS,

2016 (2, PFE (HHLKZE) O 7 v—71C KX, "Xinjiang" (Fig w7 A 7 V) OInkt
W72 (4 THEOBELZED) F—XEVICERAT 2HRMEOLBE L RBEICEE LTEXS
¢, KBEZEXTEHARITHART, RRABLEHEMEEIT T ENHPLE D Fx
%, 2007 4E A2, MR PAK B T2 KIBSES &, FHHEMD 6 EHIERD Z L&
R LT, o T, 2 OFHBEMMENM S0 HIET, RO PAK 2 LT\ 5
AREMEDSEVY, o o #E L <IZ. https://pubmed.ncbi.nim.nih.gov/27487805/

SV X, Fex OGN KRIGEZ (0 50515 T) JBBEICER SR, Y TRA
&) kD TREMER !

T2, BiE (TEERKT) O 7 1 —70 B9 (2021 4F) (I ki, [F30 )
ERRIEN DS #$LBEE (Lactobacillus rhamnosus) THELAEZFRIZH, EH
(=PAK EWD) 1B H D Z ENHBA L ! ZodmEE L. [HiEY A 7] F—X{EY
I SO EET, MR OFEME 4EIERT5H 2 <‘:75>E}fﬂl !
https://pubmed.ncbi.nlm.nih.gov/33314651/

RBVEEICEH S BB 5 [Doenjang) (72 v V) LIRS EFR O (Fermented
Soy Bean Cake) (Zi%, 7’m AR Y [k, EREHOH L7 TR /A4 RREENLTNWD, T
YU NS AESNDEBRR GEEOWEREE) X [EHEOM L LTHHLNATEY,
FEFEEEOER L OBERBRPRBRIN TV D, .

[ R] Hfy: AIEEER 1T [PAKEWER] %35!

ez & TPAKJ @%ﬁi IRAA 7> 2

Fix, 2, SRS, BB R IZET D REEBREOGH X E o7z, FHhoEA
D 80%% LD THEA ] (CS) WHBEIZX - THfREIN, 19 HOT I JBIDH72
HRFF K (CS19, NIPPLTQTPVVVPPFLQPE) BREME T 51, TDOXTF FloiL, B
LT LETRA3IRERNSD Z LN, BIKT A M TIEHENTZEWORNETH D, BL
B (fIH E—VAET) & RKETE & oI RFZER R T2,

O T NG ] LW LRnHD, ZOXTFRAL el Lo T


https://pubmed.ncbi.nlm.nih.gov/27487805/
https://pubmed.ncbi.nlm.nih.gov/33314651/

BB EEThHoT LT, FEiX. b O 20 FL R E. WEXF—F TPAK | Ik
A35EA PIX | BEASNTZ, ZOEAMR, PAKFLEDO 18EOT I ) BMGRD
(Fr Y BER) [PAK18] LMINZHoLEETH L. PAK ZIEHEMLL. MEOE
fbx5l&RZ 3, 7T, PAK18 BHHIiI., MMEELZEE LAV, IhICHEZERRT
FF TWR] ZREIEBHLE., WHIRIZAD, PAK & PIX & OS2 RNMICHET S
itk oT, Bk BOWHE) FHET L AT AITRE LD, ZOHRIL, M
Rl R A C, BRIl OIRICIL, &< REE X o7, 29 LT, PAK & PIX
DFEEDIAVITHNETH D Z EDRPID TEIEINTZDIT T,

ST, PAK (3 LIE 0 TIEe <, Fix OFBIRE, B 2 IXFBHIE /e SITFE 9 fiiEess
BENDMERICHEE L TWD, HIVERDNTFF R (CS19) & PAKI8 Lix. WM& b
) VEETHY, RLES XFF FMH) bIRIERCAATHS, Oro-& LT, Y
Ao TCS19] 1%, PAKI18 [FlkE. PAK & PIX Ofi& ZHEST 2 PAK HEHFITIZ2 A
IM? PENBIE - ZBIBE (1878-1974, BEE 50) X, MBIV [F 2 2Lk
REOHE] 280 T, AL LY "I ER" RAMEDTHE, BEEIC/RY . 95 5%
UELDREEFZES LI Thb, . » HICEMIRTH, CS19 ICHMIEEZNR
MERETFERZRERNSH 2 Z ENFEFESNTEY . ZNH0HEMET, 7Y uR) A/ E0 PAK
WA o CRSHEBIL TV,

50 =B&B%E(1878-1974)

WEFT (FA—A7 ) 1%, A vex) oFAEH, 2F0 2T = B3RO E I T
HIERORE A TH D, Bk L7223, 2017 2, Fox 1T OBRERKFEDF— 4 & L[ T,
[PAK B AT = AFEARICHETHS] ZEaRRALE, sz, [ EA1EH
ZIEREIC . PAK WA 2 FHRIC A7 U —=0 7 LS ], 29 LT, 2020 4E (2, B



BRFE AR (THIH] =4 F) EokFEMEICLY,. THVER] IZEAER
BHDHZENREEIDLNL ! ERERIZ, Rl 2FEOA D =ALZLD, FD—
OlE, AT = FEEERT DS (Tyrosinase) #EEAET S Z L, BAEAREDKRF
LB SO REMRGE L CWAERANL, RICEIEICET S, o —2lF. ZOEEED
B THRBLEZIHIT 52 &, PAKEWAIIHFICET S, [HUVER] ZZ0OMELZHE
PEHETTIC, BB FRAZMZDIZEn6,. HEMNT TPAK EHAL (2B 5 !

FIX, INVEARAAATF AR EOREITHEN SN2 3EBE (Lactobacillus
helveticus) F&B% 12 X 2FEYLIC, £H (=PAK JEW) BRI H 2 = L1, PEOMZES L
— 7z k o T | BE 12 2017 A o EF & v T ow !
https://pubmed.ncbi.nim.nih.gov/28598022/

7pd. NF B, A, COVID fikEEFREITiE, TAhVER] water #8H, D7
<&db 250 ml (100 MY gRieZ LA BEIO L7V, REL T, BEBRKFELETYEYE
— Jb (Calpis) & "HEHBL" AWM XOEFESZR INT L,
https://pubmed.ncbi.nlm.nih.qgov/32674403/

ek, Y7 NOBH [ov 2R IR, WSO el (T, PAKIRTY) 2z H51EH
BV PAK ERIECEIORIEEME S & A 25, R7E THREFT) GEAEMOZERE) IZRITTW
éO e} e}

4.22. [HAfEM =% AHFE D [GX-50]

FIL AR L7z (FuR Y R E2HD) Hix 72 KR PAK WS & [F €7 5 LLRT (2005 4F-EH)
2. FexITESNAEY EFETERD) D, PAK EWHER ZE > % 20k LT
7V BALRNS, I KTICRDET, TOEMRSORENHFK TN, ., TOD
FEEHEL, TEOEFEZ ) 2T 2 IRCIUIEED THMEGHE | ORBICHERT 5EM
ol WEL, IR0 NFOHLMMTHD, FaIINF2 BFIZREBELTNWD
NF2 B FEY (A V) DPAKIEEHTHD Z 2R AL TR 72 < (M3 4E
9% NF2 JEEDOIREDT-0) KRS, PAK ERIER 2> WEDOIRE & Bith L=,
P, Fa NROTZE0IE, BRREEROMR A 2RFUEA [FK228] (HDAC ZMET3
LIk o T, TH®D PAK ZiElr+25) Zo7/=08, o TEAZRD S, BBB ZE@EL
RN EEbE ! o T, BT HLROFEMEMG LIRD T, L .

FLOMEEOFEE B1F) O— AN, ERKFEFBHEY DX & (KE), & LBz, £
DRENT, RIEVILEDPOBE L&k (V— i) BNBoMERICW -, HHH. &
HCHERE L CWAONIC, MEEIEOZ L NGE-EICEN T, £Z T, A LIZ, &b
IEREDIEM (7T PxA) 20 Lb 5o T T, (FEECHEFEAIHEHRLTWDS)
70% =% ) —)L T EMORNEEZHE LT, FUElEH & PAKERER 2 HIE L Tz,

e, NP2 EEMEOBEHEN X Y ik ok ! ZNEITTldy, IEFMEIC
T BN Ly, MO PAKEEZBREELLZ ! ~LL—F ! 7T
Na— O VI, 45 EDOIRGTH ., AR IETH D Z EnN b 2 HA L7,

Y (w0 R) FEBRTH, B L7t MHCROEEMAEOHESEAS 50% LLEIH S vz,
WX A THE L THARD, FEMUICHEARD & IR 550 17 o708, R00E Y PAK R
TER™ B &SN, =2 T, TOEHRE NFRBRERTO INF Dy —F ) ([Z#Es L4t
2, WFgEERSCE LT, KEOJESCESHEGE [Cancer Biology & Therapy | (Z#FE L7z,


https://pubmed.ncbi.nlm.nih.gov/28598022/
https://pubmed.ncbi.nlm.nih.gov/32674403/

E AN, BB T 2D A NVENLN O IERENDAREIL FFoTo) Dozt 7
FEHL ., Tolt—EHETOEMER T, Mmx HT ok, "R Ths ! NF B
EEDTHERNHDH ! £ T, wmXE—F [ RXUTF 7 12U T, 2EHDOEREZHH
L7z, LU, (Flhrb) TERERS E5B] 27, ERII—ETH2TH D,
EWVH DN, FAORVMIZEATE 218 L CTRIEMEEETE 7o, L (FR2) 8T GO
BLRHEGD) X7 7 VEBEICE > TREICEITINTEHO T, BEAD) B4l X 5565
TiEZewn ! (FBAD) T ARER] 1IMER-TEH, BTIeben! £2 T, fAIX
O (18 4EM]. iEs L) mif 2R+ 2002 Lz ! “BEORBRT BEICHREEZ L
XoetLlan, Wbwad IRFEDE] b TEER 752 LI12L7, ROk, 2[R HOH)
MFEBRTH, &< E URERSH T, @St mEEO "R 2k v, 2B I (2005
FER)!D LR DL, =X (YEK") OWFFEIE, Dk, Fx BH O T TIEX(T
Tl eotc, W-T, “GEAK” OFEZ) (PAK BEED) KN —IAMmo, +EIT< [5k)
DEEE-T ! ZRETTER»oTe,  WHEOHEET)) ko7 (AR Y) X
WXL BRSO oSN Y (R L7=AY) Mb 2R Fex i (2004 FEEMND) @
By S D 7= NZ EO 7 1R ) A"Bio 30" 12 TE/K L 0 5y PAK W EA 2 38 7L L 7= D T,
ftk7av=r hadtdEorWaliz,

ST, 201 3R> T, HE (HifF) O HREITNV—TITL T, "HK” FORY 7
=/ =N IGX—50] (1 mg/k g. BEEN) BEAE~TVROREEEEL S 5
ZENERE N, B L7223, BREEDOEITICO PAKBSLEATHD, W-T. G
X—50] b (B PradiElfEH 259 5) P AKERAITH 5 alREEN BV, EBE,
[GX—5 0] DfbZFEERE (N-[2-(3,4-dimethoxyphenyl)ethyl]-3-phenyl-acrylamide) i
PAKEMFI THLCAPE (Z—b—B 72X FNLTATN) RLINLT7 IV ERLI
TWa] FELLIX K 23) : 7rRY ZHKOCAPE®D " ATV #EEMB, TEK
DGX—50TiX "7 F” HEICERIN TS, i-T, CAPERE, GX—50
DALFRI 7R BB MMD TERE TH VD . OLE LRV ITE VRV (2015 F12iE, GX-50 23
"PAK JEWTHFI" TH D Z EAFER SN, Lovh, CAPE &E- T, GX-50 1XH#H Ik
B THILD HBENPLORIME] REVEW! o T, AN TR A
ROHBEE (B4 FER. BMOEER (NFHE . TAD A, BEER L) OFBHIIHEN D, ik
I ThEEER ) I B EERT DITEN R0 |

https://content.iospress.com/articles/journal-of-alzheimers-disease/jad121831

WRIZITRFET & AL, BK (GX-50, 7 FER ) 7 VAX—EEZRZ S22V ! (A1
WL7=2) FrRY ZDFEAMS CAPE (AT AAES 1) 1Z1E. AADODT0 1% 1Sl E
RO, EEAEEED T, KETLAX—%EIT, o T, [CAPE 7 V¥ —JE ]
DAN&IZIE, TEAKREFOBEIO L2\, 728, CAPE BIIAD—FHDO AL IZT LV F—IE
AR TR, &<, ZOZZATAMENENTHRL T, a——fgs (71
W] ELTHBILTWD) 73 F AT a—)v) (R NXTDOFEY) 2405
226 T D AREMED EIV N,


https://content.iospress.com/articles/journal-of-alzheimers-disease/jad121831

Prof. Aaron Lerner (1920-2007) at Yale:
"Melatonin" & "alpha-MSH" D% &

4.23. MBEBERFNEY AT b=y

Fx O TRRE] BRORAVEY 2T b= 1 345H, [Py b=7 7] BBER
) BRRETAERE L LT, RLES LN TWDA, FiL, TRLSMIHE & 73K BE
RAnd b, B2, COVID IZ X Bk DIGRIZ bR D, TOEKIIEHAD A =X
LEFELLALRTHRD L, BEICIE., PAK EWERORETH D Z L0390 5. KEH
DIAG NV ROESST ) THDHT A= X —FFFNHIE L X5 b=Vt 3F
BRDRNE V| GESMA. 1995 4F) LU, ZoRAVESIE, RV TR T 00T
bt h=0E N LT, AR ENAFRATE LT, 1953 4FLH, —— L KUPEFH R
JERIOER, T—ar=5—F—fEtickoT, [FF-T¥I7LDRAT=EREMZ
5] MEL L THASN, AT =vaftkaszdtae b=y FEKE LT,
[RF b=V &bk ST, ZTOROERLREND, AT F=UIMERIEOH 59
BT, Whwd HERNEE) (P—h—FT 47 v=rnav7) OEMICkY, BEEZIC,
AT M= UM S g Fx il THEIRZ(ET) B nbdZ EH L, L
DU B, FEAERSCEIRIERIZ) Y Tl < RERED A L-Chi/ER . PLRIEER .
MERE TERZR L, xR i 2 A SN2 o5 5, AT =02 THHORLE
V] EMHEND X I o mHkkIE. T ZI2H D, L, FEiL, TEF ) R TiEel,
INOOEMITIE T, &KL, TPAK B2 BEEICIRiET 2,

LLERG, PAK W)X —ERN (FHAIZEL-T) #IHTHEALINIZDIX 1977 4£T
HY., T, AT=VBFREWN PAK LETHDLZ LN (BxIZk-o0) HIHTRASH
72DIX, 2015 472 DT, ZILE T 60 FLLE, TX T F=272 PAK KAl ThH D Z &1,
FHOEEE 72! T<HEE (BEFERD AT b= D0bdpd (GEF =y 7 KRA 2
B 542 TPD-L1) B FORBEEZMZ 5 LA LY PD-L1 O3BIL PAK ©



B Rlch s TFr -7 —E (JAK) KEMEROT /R E LT PAK BT 5,

W Teindu, 1985 I, A XV TAEER BLUETLH D) Va—Y=vz R tun={Ft
T, &£ 19 0H (FAZLAEEET, A7 b=V WNRRAEIEE > TS ) w7 RIZ,
e, MMEOAT b=V &2 5258, 930 AAEZIENZR, A7 h=8 L TlL, 750 H
LVEZIEDNR ) oT2, DFED, AT F=VHIET, 20% UUE TBAX] ICholmZ &
275! DFEV, BEATFEE2 (BAEEXTD) LvwobiThd, HcsxiX, Tv7
X IV (EuRY) ZOREBERIIMENRED D !

https://pubmed.nchi.nim.nih.gov/24756377/

Prof. George Maestroni in Switzerland

RERAWZRFETHL0, BARENTIISH, ([EEE] IK&o7T) A7 b=rDR7ED
BALEIE] SnTW5, REAELB AT b=V EPHE (m¥r i) 2HERLBD
(20104F) Bk Z & Th B, H-oT, BiieE (A7 h=r1 Z AFTHOITIE,
DI SYIMIENT DV E RN DD, EEAR Moz o7 !

T BT (2020 4F), AT =B LT, REBEBRIENZ ERHFEOMET — L2 L - T
BRIz, (PD=/3—F%F Y ROIT) fijk L7273, PARKIN &% E3-Ligase D —Ff
T, Wbwd X 77—V (HIETF7I hay RU T OO0 (T ER2 e X T ALl
FTHDOHN, AT =1L, PARKIN BIETORIAZEmDDHZ LIZE>T, PD ORAED
HWVTETEZIHIT 22 ENHFI L7, ©F 0, PD X AD (RBAVE) ORDHIEICH72D 5
% ! https://pubmed.ncbi.nlm.nih.gov/35504358/



https://pubmed.ncbi.nlm.nih.gov/24756377/
https://pubmed.ncbi.nlm.nih.gov/35504358/

REE: & TPAK EbTH
5. 1. BEHRAEl: TARIADFU] & [ RVEFEZDY)
[ARILAGF ]

197 9FICRREIN-HMBERENTIOSA FRINEMBETARLALF V) (H 42)
X, 198 0FRIZ, RKEDHEESIH AT (DA VT L=y RNl ELZFdLET
BTN—NELXERAER (KW EREDIIL—T) LOERMARIZL->T. BRICHFLE
THEBRICHT H58NLERRAFIE L TRHEINTE. KB EX ¥ ONLELTE, 2015
FITARLVAVFUOREOUIEZTFMINAT, / —RILVEFEFEL L o1,

ST, 200 7FEZHAEMALRILURBNZHSS - FA—TKFZEERZHBDIT SV LXK
EOMEZZFINT-E., XKEOLF 74 ADHINZ, BoOAZ212—C—F Y FOEEBROE
E(¥TO>TWEMEDRRE =D =FFH>THAIDIZRER DW=, TARILAGFU]
DEBERZMNBRTHARLZEDE oz, @AW EIZIE, COZEE, REDOERD
HEZE LI ETIESEANHBHIENY TIEHEL, BHILEDTATEHEZLIET (FiE
BEmE) SE53L5F, ChoDEBERIE., BAE GAEEAKXENOUMBTRDIT
fzIEMY D) PAKEHRFIOREBEREELRALE >z LLWDANIE, ARILAGFY
(X P A KIEMFITHSETEEMENE LY, Bk L= P A KEKHITH 2 ILHASTER T F X AGT
FRARUE, REEERFIE LTHBEBITERIATWV=0I1X, BHIBARTEAEZLAE LA
B, o o EKEZETIIAVLA, D&2&T5E TROABE] TEAEWESSH,

A B ik (LEBRERH)



HO

lvermectin

shutterstock.com « 2026626542

ZZT. COEBVERRFIZICHMNCEHKZREE, XMEBEMICARBELIZEZ A, &
AE2004FEIZ, AVTDERIVICHIHMETATEI—0OI1—) -a3YR+ITDYT
IW—ThE (A5 /—IPAMK) OMBIEERCI—vyEBRKEZFE>T., ZOEH
DHIBEBHMRZEZHREL TS LMoz, 3 meg kg ([BEEFS) LWLWSHR5ET,
FEALERRITEDEBEZIMA TS, GHH. ZK10mg  kgDHKEEFET, YVURX
EMEREREIBEWVNESE, #F2T. ERIZ2008FEMNL, COERRFION FESIC
T BAREMEE. FTX—KFIYIREFH>THL THBHEEILITHO =,

FDFHEEBRELT, ARNILAYFUODNF2EE (17 /—7) HAOEFEIZXT 5
MBEARF-E A, BHEFERCFI LIz, 512, ZOEBEINHIAP AKEMNRIZLSH
DNEIDEHENDZ-HIZ, EEELUA—DEAE RETELERMEZEHBLE-, &
(FINEBDEMART., WHDIIEEDEIENP AKIKFEETHS Z EExHAEZEL TLY
fz<o TET, ARNILADFUNRINODINEEDEEZINAHEET. PAKZERNT S
MEINZERARTE L 2=, BEOTE. ARIMAVFUOTPAKRER Y LBEHENT-,
S5LT. COERAFNPAKZENTIHLWFIERIE LTRALS S EEEELT-,

RIEZLEERE] &I, ARNTBEGEEDEHEENEBELIEHD L. LIFLIXEANDRE
[CENSBEMEBD—ETHD, £ FORFE., FLHEDRBIZLIELEA#BNDHh S
[47R] THD, TARILAGFU] BIDARIZHEDNETHLEMN, 2007 F
[Ch->THEREINT-,

FMLIDERIZH DT v Hh I KREEEFBARBEN. AL ZEZBRFMIRA T, REEL
BEEATEROHEOALFIC, TARNWAVTFU] 2—EETRTEFLEZECS, 3NA



BICSHEDIENLEEIBEEMNERLTLE . EVLWSEHRESR-, EOBREEIIAK
F1 kg H-UbHTHh 0, 2 mg FFot=-. COEIE. BRADEFAER (BIR%4E) 2B (R
TL) §5=HI2, L ABIEEROT SE (IAES50 kg DIFE. 35F=9 mg) &F
CLTHDBD, ELDIE, —EDHRELITT, 1 RBIFEAERED (9F) SEATLES EW
SC¢ETHD, BRTIHE ITwiLR] ho—EHE-YK750ATHRSATWS (BIE -
Z2hOAS F—JLEE) o 05T, —E92—3FHT. FEALERABTEARZLIZHS,
LA, WEDHATIIEREZFIIEELN., ZOELES ITHhUVFAL (FZM5Ei
CTRER) DARBEELE LT, EFEbhIEH TS L ST,

E(L, 2019 FERLUE., FEOREFHRAMICLIZFHE) a0+ o414 J)LRX (COVID) idH -
EESHICHAPICIBEL T.3ERICIZ. 7TEANBER, N 1%ICH-5HHF (700 5A) A
LTz, FBEMND 12FRIZVDDHDSD IRNADOFUINTERESND K S (221N
DAIINADNRITERERYBRITOT, 79FUVDOHREF., REICETFTLTWL-=! #
ST, DIUVFUIKDHERE " ER ORR/RENEININIEDT -,

ZTO—IRE LT, —ED PAKERFIAEE SNMEDHTz, D E$, COVIDIZEK S Thf
RN PAKIKEFHE] THEINLTHD, £F. RATTFBESN-DIE, BRFIDA RNILAY
FoEofz, ZTOELRERIL, 2020 FIZA->T, EMAILRILUIZHDEEF Y a1 KE
DHARTIL—TIZEY ., ARLVADFUOLNBIEERT, VAILAOREREZMZEZ LN
HESh-! ThZEIT-EIC, BEAOLEEAEROKRF BLZSAPRNIZH > T, PAK
EEHFITHD ARNILADFU ITKDMERKEZ. AIEICHLIzF v o R—2VZFHFAM
[ZERLT-,

LML, BELEHNL, ZOF v oR=VIZKENT=OMN, COERRFIDIRTITTHDHXK
EALI#HTHD. ANLTIETIFUOORDHYIZ. RNA &7 RNA polymerase (RNRP) FH
ERNEHBICEAZEL T, FAZERFEADRLEDIZ, ARNILASFOD BEKRRAIT) BREZE.
RBICAryTLTLE-T ! RNRP FAEFIERNADAIILRADEHEBEHZINZ 5L DT,
—f#%IC TATP DFEAK] THY. BLADEIER (0FY. ATPZ2REBICT HEADXT—
A5 ATPase F #HET S A6EM) NFEINEIDT, KYBFICEFEIIALEL, .

Beuns, TEENBREERET S EVLWSHLEN, 21 #HIEICA->TEHERIADD
Hdc o o

(RUBEIDV]

Cytoskeleton (79 XA LU Fa—TY ) M “post-translational modification”
FHIC—EDHNLIIOLEEERD (CAL EEH) NEELGERIEFZEL TS, HIRIE, #HA
(Z1980 FERFIXIC MIBKE TIX. S AL U EHDBERIEAHILL DL E CAN (Calmodul in)
[CE->THEEINBIEEZHR L=, Physarum TlE. 7O F U DBEIEN DL L E
“Fragmin” (F-actin capping &H) [C&k->THESINAL! HIZ, V53 FEFR] &
MEIENBTEET A —/\OFEIT. EIFFa—T > (alpha & beta) NhdEEFE I TLVS
M. LBEEOHIEARLE-T, alpha Fa—TY o EEEREDBIZ) 7EFILIEENS
CERHMBENT W=, Fa—TJU DT7EFIIEEAILODALIZE>TEEICEHEEINS
CELRRL-, FORMEILEL., Fa—TJYVIHETIHILOHLEEER
(Calponin) AEREINf=, &S, COEALXTEFILEEEELTLSSLLY,



BIKENC &K, #ObDCAL ERIEIREBEATEH S, TDO—D [S100B) [FEE
B pb3] ICRE LT, TOMREZMA S LMo TWNS, 2T, S100B) MEE
s, MEFZRELEIEBANI0FEF LML LBEL -, FOHRT, &HEFHEINIE
HTWWBHDH, 8 FFEE. BRAIE LTHESA (RSN TULVS) MPentamidinel &
N B3FEFITHD, 2021 £IZ, FEOHAERIIIL—TIZ&>T. COEXH PAK ZiF
THOREIARAT7R—E [PTEN] BEFOEBRAEZEDDHILICE > T, REEROHE
RIEAZREIT L EMNALHIZENT=, EZMEEE LT, BFTORY ROERS
FCAPE] (ICs= 10 micro M) [ZflTULAA, MIHDOFEFTRDKEEMN Anidine ITERR S
TWd, it-T. LYkBEMEMOHIRRBBEELFNEEZEZ NS (I = 1 micro M.

https://pubmed. ncbi.nlm. nih. gov/34234416/

[Pentamidine] &, TARIAHLF U ITHRDZE, EMIEFNIZER L Z LA, BBB %
BiBT A5DT., WEBLCZOMDKEKEE GRAE &) DBREIZHEIDIET,

43
[)LRw % X ] (geranylgeranylacetone, GGG)


https://pubmed.ncbi.nlm.nih.gov/34234416/

5. 2. BEABDE EIRYIX]

N—TTIEBEVHAEBH TRENDRMIHIR SN TS AR PAKEFIZHBM LKL 5,30
FLULE, BESH ([ T—HA ) ICE>THEINE-BEABORIE LRy I X] (b
24 geranylgeranylacetone, B 43) T#H 5, ElE. COEHIH PAK ZEB L TLNDHELD
AREM ZRNE T NIDIE. FAOKREFRKDRETHLKE BE BLREXZHHIR)
MEEHM LTz THSP EBFo ROV EHRHMITIL—1NYIR) EWSKEIA=Z—V R
BTARTHD, RITHSP @I a v/ ERH) 2FEIT 5 EDXRFNZHAR/EELODDOH D,
CDARDEASEIZ, HSPEFETIHIEFID—HlE LT, BILRY I REEIFTINVD, 1996
FIZ, EEXREEZBORR—CEBOAREICLY. COEHK| (GGA) NHSP 2FHET
BIEDHOTHERINIZZESTHD. KEVIL—TIE, 2011 FIZHE> T, ZDEFINEE
SUEDFHLARICRIDI L ZEBMERTHENO =, @AW &I(ZIE, Hik L1=AY, 3240
EHLBEBL PAKDALETHLI—EDHRTHSERIC, BEEFICHAL HSPERTF
DHFEBHE PAKINFI L TWEZENBRIZEADFETHLMISATINS, o T, FADMK
ZITTFCE—VEEEDIEX, COEFX, £ LHLTPAKENFITIEIHELMNEWNSITAT
147121z, GGA [F1VTL/ A4 FO—FET. PAK DEHILIZEEE 3 % RAS % RAC/
CDC42 MiEMEAL (CImDA Y FTL=ILik) BT S alEELH o 1=,

EEZSTHDIEN, BEFRICHERORRKOEZIOMEI IL—TI2&> T, BRI
TH Y. PAKIKFEHEDKZECIMEEDIEELIGEZ. COEXRMISIHT 5 EMNEES
nTW=, B2, S&EICHE LT, BEDYTIL—TI2&>T. COFEFHN PAK KEH
D) ASVBREAEEFMAS I ENKER SN, BIZ2012 FIZ, LERFEFZHDTIL
—JI2& 2T, COEFFREXT—F "AMPK” £FMELT HZ ENFEE SN, Bk
D PAK EM=AMPK iEHIL L LS ERKITH - T, ZOEFD PAKEMFITHD Z EHIE
SEYIBHINEDITTHD, COEBRERNDRIVBFETREBRAL. T2THD BIE

AMNIZEAERY) [EMY TEHEL . BHTERMTHSETHD, BEBEDABEDIGE.

—B50mg ATJEILE3E. DFY—HAOEBMHTHM 0MEMETEL L THD, NZ
E7O/RYR IBio30] &YBHLT oERLN!

5-3. J1)—Rw4H (CML DO¥E%hE)

COBREOREDNERICIE. HhMEYRVWEENH D, K£F. 1960FI, KBTI 5TL
T4 T7DEMEE (E—F2—=/DIT)L ETEY F=n2UH—T+—F) N CML (BB 5
HamR) 2EOBmEKDO 22FBD) £EAEN, EELGBLROLEBARICHEST, HoH
[ZEEW (DFY., —HRELTWVDS) CEERRALEFRAICHRES, LT, COFWNE
2EGE (J40S5STIN D2 T7HEEK] L& 1T, FO® (1973£F(2). YHhITXFEDD
T—r=0—1)—MN . CML EELNRSNTDNAFIBEHDEEBRICE > TSI EEHREL
fzo BICHELCHARTHDE, 2FBEISREBLIBEGEFN BB O EBIKICEES/IRE
LTWBZ EMNHIBAL T,

ZND%k. COEEEIZK Y, BCR-ABL EWVWSRIEREBREGFNBEL TSI EAHIEAL
fzo COMEEEFIEI. EELZ ABLERFLY. BERBICERESh, REOERIZE
TW3, TN (1986 F£t8). ABLEBERFEPAFAS U=XF— O—FTHS I &H.
FEY F=RILFET7 MIT EFF O/ —RNILVERZZEE) 5I2&->T, #FREEIht-,



Z T, COREM "ABL" X+ —HEZ#HEETHEFZHEARETIEVNS3TOD Y A, R
A ADIN—EI)LIZH S Novartis] DEIETHAHAF/N—HAX—OHAERTIRE-=, =
NDTADY FEFEL=-DA., (1983 FEIZF/NHAX—IZHEBELT) FLY I R=XF—
EEl (Bx) f2o7z0 T . BE=wI=53A4 FLEVWSHEWELLEEZEZBLDF—LIZE
LVAATE,

£ 53— A. Gleevec DHFICEEL B Z LE-EMAKREIZWN =, RA 2 DEFF=D7—
N—FBHROTSATo=FIL—H—EM (EE 5) Zofz, 1988FIZ. —vVIETS47
VICAELT, AL T, FRLU=FF—+ (ABL) ZAE T IEFIZHR T NEH.
Lo YKL=, TEZDE, 1 XRSIILO (EAKATHD) LY I R=LI4YF
—DF—LH, EGFR BEDF AL o=FF—FIZHT 5 BDHEEFIZMAFK LIRS,
1990 F(Z, (ETH THEBEEZMEBLE) FHOAREEE. 2 TILI=C0I—IT N7 4
—DF—LIZNMH 2tz ZLT. ATV INERLIZEEMER >Imhb. = v Y 5H ABL
*r—t%E (BIRMIZ) BET LN EIH. BEL. TIIZERLIZMZE. T34 7 U0 E
MEREEOEARER TEMEEND D, EVSEEEXTLT,

1992 (2, ES5PLBHOEFRIARDNY DDHo1=. MREE, KBMEICZLWI &L
21z, 1993 FEMN%E., [STI=571 | (#IZ lGleevec | &WA) LWLV\SikEY BE L. &
) A, #AD TERRERE] caof=! TEEZOWE, J54 7V KX obhbA L
JUKRE (BERZE) Ot 2 —(CEEL. Gleevec DEMNZEMERTHEAOIBO T,
ST, 196 FIT, YU FEFNALXF—NREHL., /L FR] BE 4o, AL
B, 7547 2I(F. Gleevec MERRFHER"#EMH"ZFH1E L DD, Gleevec I 2HIRmMX %
MOT, M Frv— (BEF) @EITHERL,

1998 FEIZ, AR (7 x—X 1) ABARIB SNz, #H. 14980 CML BENEZEFIN
fzo EENTAVA—T 0O VEEIICTHE ! —EROABRERE.BMVERALGL ! 2.
Z<{MDCML BEOBMmMENS., HID T4 5TILT 4 TEBEE] NEA T oz (WAE
MBEMNHD" EVWSEIHL ), SHIIFERIDOEBEFRBL. 7z—X 1l & 199945 A28
Ht-, KXED CML BEHITUH, 15, 000 A, £A0 BEADEN 2F55D 1! NF2
BEHELYBVENEE), 14— 7 OVEETIH. $ERIZ BAELEATRTLT-
M. Gleevec EETIX, £7FFE 90% =o' ZOHEHIL., £t(F. BERT X FEIE 2
FH % (2000 F28XK)IC . FDA ~ THFEREE #iEgH L=, AL 3AHARIC.
Break-through | & L CTHEESNT!

ZD#. Gleevec IZIE. ABL IEMY TIEA L., KIT ¥ PDGFR FOFAY U =FF—E %
HEETHENHIBALIz, X, ChbDOREXT—EOTRICIK, REXT—F

[ PAK ] DBEET 5, > T. Gleevec [, FIEMIZ "PAK Z HEB" §5DT. NF
[BEGE (ETHOEMES) OARBRICEERN THHZEAHBALIz, 2000FIZ, T5/47
= RIL—7—I& Gleevec DFAF (kL) ICEELI-CEFBA N, [SAN—EFE]
#H560\, 203FEICFK, FLYYR=RA—D Lo r=Ua)LPO—E] #+ 501,

2014 FEIZIF. FEDOHESIIL—TIZL 5T, Gleevec [TER (A S=VBZRAREZHEET
3) EALRH D ELFmESINT-, EIX., THIFELIRETZETEHEGL, EWVS5DIEF. T
ERLEDIZ. BRI TASZVEBREMICIEPAKDSNE] THEIZLEERZEILHT=NDL
1=, Gleevec [&. "PAKERER" IZ&k > T, ZEBERZHRET S, 2FVY. (EbK) BH
LTWd&E, T7a4452] Rk "E£8" CH145 !



EiE, FLysR=YA— (828) I, Gleevec MFERICHIIE. 2004 FEM S, LU HK
—LOBRFERAICL T, GRROAEELMETSTO0S Y FEFBELTVDES
THhd, T_T. K5 202BFIZ, DUAR—ILEALIRYICEAN., TLYI RAD DB,

2 O PAKERHI T15K1 OFBRIE~ADES (BE!) & (L) EBLTELES L5E
LTW3. . o

5-4. T1 5K ] (Ketorolac ® TR TILEHEELR)

[Ketorolacl & ULVS SEJEHIA 1976 FHIZR A AQRFESMH Oy Sz | ITK YRR SN,
1989 EMLHIRESNIEDT-, DWILRUVEBEERODFHLDOT, EHMICIE, (FREY VR
) MRERMRENC LEAFEINS, ST, CORFIE. 2EBEEOAFEME R &
US)D1:1 DREBETHD, TLT. TDEFEAHD=_XLIF. TORAD IS K] 21+ H
FAEYL DT EL ., BHDTIZHZ TTARBETSUTF 4] ZERKT S [COX-1 RV
COX-2 | EVWSEBERZEEBEET TSI MM TV, T, ILK&EEITHE->T, L
HiP B RAS f£ (Bl (X, ffifE) iz OEIEIC. PAK RU ZOTHRICH D COX-2 hisZE
THAHZENALMIZHE o=, > T. Ketorolac #HEFIE LT, FIET RalaEMENHT
Efz, LAOLAENS, (FRRD I E L) MaEBHE (1C,=13 micro M) Z. &M KIEIC
RESELGWE., (BEMIZE) RERELTE. RYBDENEAFTELL!

2015 F(CH LT, KEDZ2—AFLaRFOMETIL—TH, HAE TRE] (ThEE
BAhHd_EF#RDIT-, Lhvd. TOEMIE TPAK] ODECLEFRIZHS TRAC 1 EWVDS
GEHREWVNWSZEMNHBALT, - T. ZOERFEHIE. PAK EFDTHRD COX MM
IR &ICHD ! &T, MBIE. ZOHLRUETHS, ChEIXTILIELT,
HRE AT EIEET SDIERVD., KBEEEROBLET S50 H D, —@EKufacLizn,. 2
D I—RAZR] &EHTELHEH5H"7

ZCT, E2F5LEBITEBLEOMN, TCCl (Vv EEIENDIAFHAERET
Hbd, COAEIE @EDHRLT=A) . 2001 FIZ/ —RILILEEE LS o= MIT %%, /81—
=V x—TULRAOOHFBA L GRfMEEXFIALR) ARIETHD (B24), HiE. ZOF
Bl (2001 £F) T. 2022 FIZ2EBD/ —RNJLILEEZEH b o= ! ST (FIk L7140 <) 2013
FIZA 2 FOFRIEFEEDN, CC ZFAL T, VLY —ILEEE LD XA PAK EEFIZ TR
TILEIZE Y., ZDEERZE (ICso Z 20 microM M5 0, 1microM [Z) . DF Y 200
Bl BRESELHILITHYLE: ! ZTOmMXZEHRALRER. BAEE, Chizgdh —F
ZR1 ~DEE., LHELE!

ZITHRY. TOE. HEARARZ LI LN HLEEXRFOFREBEZIIR ERILES) I
A—LEEST, Z0 MEEOBE) /A LIz, £F. BHAE. ERLIZTSDILET
AR ZDERD TH D Artepillin C (ARC) DAILKRUEEETILHA e LTz, 2-azido-
anisole ZERAAMIEFAE TIC, FRAKHEETHE. ARC M 1, 2, 3-Triazolyl ester (15A) A%hER
CEHENDG, ERICERZEELE-DOEX. FHAMREZDELTOEFLGRE (GHBE) 1=
271=,

ST, BERKEX v UNRAKNIZEERFIZERI L= TPAK BIEE 22— D (R M FLHED)
BRE/RR K (EVEA) 12, ZOMEEARY PAKEEERZ. LBRLTEH 501z, ™
FEMHEEH. TRXTIL (15A) BNARC OF 100fE1=-71=! FlF. ZDOCC RIGIZL-> T,

BREINDIIRTILOFEELFE, hILKRVEEED “HiE ITIKEFET S, WBIR () 18iE



A7REY VOBAIFE. BASELMAERLAEWL ! DFY, (EIQ) HEIEHEFOEL. #
O “REBE" X 2< THEREIHOTHS ! RISEFEI—E—BISEZX TH,
FDOIRTILE (15C) OHEMEIL. A& 4004E (Lh3 CAPE=Cafeic acid phenetyl
ester M40 ) IZALER LT &&IZ. Ketorolac DT XA TFILEIZHkER L=, FTDIRTF
JVEEW (15K, [ 44) OHMIER (ICs0=6-24nM) (&, FTOEMHFID 500 fEEME 1= ! 55
MREIC & o TIX, 2000 fEIZHZEL = (IS, ” FRREER” ).

A44. Ketorolac 35E{K 15K}

O
\
W"’\"A\F
S N=N O

(Ketorolac) (1, 2, 3-Triazolyl)

S

Via “Click Chemistry” (CC)

ST, 20 15K ZAEELELTHRT AI1CE. £7 TBERALEN] CL2HERER
X 5%, 22T, BEOHRBOEMRICKELT. COIRXRTILNERZIEIFEE
[T ELxHELTHLEo1z, RIZ, BATMZENETEH I EFRARTEL 21z, D
BRITEE. 20ETHET SM. TOEEIE. FHFEGMN 2EM (14 HREIR) THD, L
MG L, IBSETHETSE. 1H (4 FKELUA) ITRAERTCLTLES ! &5
N, COIRTILEROLEBRIE, DAECEL IBM., £EHTE (B 45, DFY,
ofEd IBitE) MEKLI-Z&IZHD, o T, T15K | (&, THEKBEEE] (CEEE
50 mFHER] TEH5,

EICERKRHR (RE) OHIC, UAE REZEDRA VVERRDEMR (Fo= PRYTY
Bt, EEAN) [TEELT, IORICRAYVESERROEMBZBER. "15K" (0.1
mg/ke) TREY HE, EORELER L. RAETERRICMA ohtfz (B 40) . 75/, B9
[CIXfTDBIMERLEESIAGN o= EVWSERT, BRZVIWVWKEFRBREBAELE LE=XSE
(2. HHFRFPIZCOVID ABIELF-F=6. 3FEL, BRIKTA FORBMNENTLS, - o



45, M15KJ: $R R D EAM 4% “ofE” & hn!

cccccc
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46. [15K]): RAYV D EDIEE R VB4 HF]

15K (0.1 mg'kg) suppresses both growth and metastasis of
(luciferase-expressing) pancreatic cancer xenograft .

The Control

1 _55-Treated

Ref:R.Hennig, A Albawards, S. Almarzooq;, et al. 1,2, 3-Triazolyl Ester of Ketorolac (15K),
a Potent PAK1-Blocker, Inhibits Both Growth and Metagass of Human Pancrexic Cancer
Orthotopic Xenografts inMice Drug DiscovTher,; 13: 248-255 (2015)

ST, BN & <. PAK EMFAIE—MRIC, HLDO—BHLGREREZSDS(ENY TIEE
. LWhwd fE IFxyvIRAV b UHUK (PD-L]) BEFORBREMAS L
[C&>T. THREICKDMEREREZSO D, EBHT, BKRZENI &IZIE. (PD-LY) B
f5F(&. BET (Bromodomain and extra-terminal domain) &FEEh BEEERICKET 5
EDFESTULVSA, T BET O#EEEZIIZBIEEMDILFBEN. BERZ AILRILY
DHHHES (AndrewWilks 5) I2&->T, BMIZESNTF=, FhIE. 1, 2, 3-triazol
BE2ET2taMTHD, ST, HAD PAK EEF N15K] (&, 1. 2. 3-triazol IBAN A0
SN2, MRRBEBEMEN 500 EULEE-IEMY TIELGE ., BET 2+1HET 52 &
[C&k>T. PD-L1 EIZFDHIEEZ [ZEIZ) RET HAAEME (] 48) L HTET !
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48. 15K | IZ&ABTPD-L1 | EIEFHIR
25 “2D” DEFER

1SK: an immune (check-point) therapeutic of cancers
suppressing both PD-1 and PD-L1 via PAK1 and

BETSs signalings
s — o .
(IJJ-Tnqu)

“PD-1and PD-L1"
(T-cells) (cancer cells)

.*'

(Bromodomain)
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Z OFFERDGT (BBINF) AL BAIE LTERET 2006 LRV,

ST, BAREOIE R TENEZHER L TWDFHIZHEF Y OEE — 2 /-2 7=, 1045
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FMife) DOFEBRT, TRV T —EBOEAZIMA DI LITE o T, AT = EGRZ I
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https://sky-f.jp/blog/2019021314160785.html

57. [7€UVZ3r] (RAGE FHEHA))

RAGE & (X, RIEICEAEGTHMEREZA/ME (&7 v 7 ) o offff]) Th o0, BAVEID
PEORIEZMZ D HEYT, 20054FEH, 7 7 A P—thlc L - T, BEIEDIREIK E LT, B
IO RAGE BER (78U F 3| NI &KIT (20234F) | HE O RT3
KO T N—TI12 L - T, EiL TPAK FEHI] THDHZ LB LNIE N, T,
RIEIIPAKIEIEME DR B2 DT, ZORFITIL TEL & Z & TliER\vy,  1Cs0=5 micro
M T D5, 202U4F I E O JRTE KFEOMTE 7 —71C LV B Sz 2B TKC-10]
L. 1Cs0=0.2 micro M, 25f% &5& ! (BAINT) [Triazole 8] KUMAlEH (7 =
oRUPUVR) ORSAEZERELIZZ LD SHRZFBREME” 28O TWAEEE (X51),

https://pubmed.nchi.nlm.nih.gov/34763082/
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Aelicagon KeA KC-10
anti-TNBC SUM149 ant-TNBC SUM143 anti-TNBC SUM1T43
K= 5.292 & 0310 M gy = 295 = 0.4T4 LM ICse= 0220 5 0,034 LM
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X7 —¥ ITOR|

Target of Rapamycin OWEHR, S ENHHA] [Z /3~ A > ) 12K o TEEERE S 558
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[Raptor]
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FOKIBEHIZFOMIEIZEL ST, HLMN éhtoé%*FRaptorJﬁE%®
FEN, (PAKTERESND) HiEHR [FOXOJ IZXoTHHI &SNS Z L5, frEe
VDU ADEBRTHOMNI SN, Wiz, Raptor) 24 7T25TORDIEME
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47).

RAGE:
Receptor for advanced glycation end products: RIEICEHG T AHIAEESZ AL (B
Jua 7 v OMiE)
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