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Abstracts

Mibyou (#J#) was described for the first time in the classical textbook of Traditional Chinese Medicine
(TCM), Yellow Emperer’s classical textbook (75 P#%)". According to various classical textbooks in
ancient China, its original meanings are overcoming disease’s future aggravation as well as prophylactic
coping from healthy state. In Japan, treatment of Mibyou is commonly interpreted as not only
presymptomatic health promotion but also anti-aging program for sub-healthy people.

Mibyou is usually considered as a symbolic and philosophical word of Eastern Traditional Medicine or
Kampo Medicine. Any preclinical stages of various diseases are included into Mibyou. Mibyou System
Medical Association in Japan has defined Mibyou as two modes, Eastern and Western Mibyou. The former
is the state with mild subjective complaints such as numbness, lethargy, vertigo or cold sensation
without any modern subjective abnormal examinations, the latter one is the state without any subjective
complaints with objective abnormalities. The latter Mibyou includes obesity, hypertension borderline
diabetes mellitus, gout, non-symptomatic cerebral infarction, non-ruptured arterial aneurysm, latent heart
failure, fatty liver, viral B or C type hepatitis and metabolic syndrome, overlapping with various
lifestyle-related diseases™.

In this review we proposed more concrete and pathophysiological definition of Mibyou, because such
concept may integrate Western and Eastern preventive medicine as well as anti-aging gerontology. Indian
Traditional Medicine not TCM defines the presymptomatic state same as the aging process'”. Imbalance of
bioenergies, and some toxins named Ama which is formed resulting from this energy imbalance, are the
main causes of diseases or aging according to Indian Traditonal medicine, Ayurveda'*”. Modern Western
medicine stands nearer to Ayurveda. By considering the analogue of Ama in Western medicine, we have
discovered AGEs (advanced glycation endproducts) or ALEs (advanced lipoxidation endproducts) which
are fomed by carbonyl stress, and combine with receptor for AGEs (RAGE) which induce the damage of
endothelial function including suppression of NO production, easy coagulability, inflammation, the initial
events in the first step of arteriosclerosis or arterial aging”®. This AGEs-endothelial axis for the aging and
various diseases’ progression may be the most suitable and integrative concept of Western and Eastern
Mibyou.

TCM has three kinds of etiological factors'"”

, internal and external as well as non-internal nor-external

causes. The internal cause includes mental or psychological stresses, the external ones include
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environmental conditions such as too much wind, heat, cold, dryness, dampness, fire. The remaining
non-internal nor-external ones include various lifestyle abnormalities such as wrong diet, sedentary lifestyle.
According to modern researches on the AGEs-endothelial axis, similar causes with the TCM’s theory may
results in the promoting pathological processes and accelerating aging7'10).

Similar classifications are adopted in the therapeutics of Traditional Chinese and Indian Medicine, such
as internal, external and non-internal nor-external treatments'>. All of three kind of treatment work as it, or
they cooperate with each other to overcome the AGEs-endothelial axis derangements.

The internal treatments which decrease AGEs, especially glycer-AGE (Toxic AGEs:TAGE) or which
increase eNOS (endothelial NO synthase) activity to provide NO for peripheral vasucular smooth muscle

dilation, include various polyphenols®, antioxidant herbs or phytochemicalsl'®'?",

These dietary
components inhibit endogenous AGEs formation in our body. Dietary exogenous AGEs are abdorbed into
blood stream to increase serum AGEs, and increased AGEs induce aggravation of arteriosclerosis and
insuline resistance***”'*®. Foods cooked in high temperature contain more AGEs than ones cooked in
lower temperature. Charcoal taken from peri-oral route, absorbs intestinal AGEs, and it is effective to
recover insulin resistance in DM patients' .

The external treatment which stimulate eNOS activity is heating, especially repeated mild heat within
natural range”. Repeated mild heating to the human fibroblasts showed elongation of cell lifespan135),
and induction of HSPs (Heat shock proteins) which strengthen cell against further stress to the cells.
Repeated mild sauna to the heart failure and arteriosclerotic patients improved cardiac function through
inducing mRNA of eNOS which result in the decrease of afterload of the heart’”’®. Repeated mild heat
also decreased AGEs accumulation by promoting self-purificative system in human cells, such as
ubiquitin-proteasome system or lysosome-autophagy system for detoxification fo abnormal glycated
proteins*?. Calorie restriction (CR) also has the similar effects, promotion of self-purification system and
induction of HSPs''?. Adding to these effects, CR induces SIRT1, which deacetylate the enzyme proteins
to improve their function, including eNOS. SIRT1 is well-known factors for anti-inflammatory and
anti-aging process''*'"?.

The third component, non-internal nor-external treatments include exercise or relaxation techniques in
the Traditional Medicines. According to the scientific studies, exercise or hyperthermia induce eNOS
because of shear stress to the endothelium in the microcirculation through appearance of P2X4 protein **.
Furthermore, exercise is also a well-known factor to induce SIRTI1, which prevent atherosclerosis.
Psychological stresses and mental depression have some effects on endothelial function®*®”.

As mentioned, calorie restriction, exercise, and mild heat stress induce SIRT1 and self-purification
systems which include HSPs, ubiquitin-proteasome, and autophagy. These stresses promote
anti-arteriosclerotic and anti-aging process in our cells. These positive effects of mild stresses are called
hormesis"**"*”. The hormetic mechanisms work on the preventive mechanisms of all internal, external and
non-internal, nor-external treatments for the presymptomatic stages of the Traditional Medicines in
common.

We conlude that Mibyou, presymptomatic stage may be defined as the derangement in the

AGEs-endothelial axis by internal, external and non-internal, nor-external causes in the terminology of
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Traditional Medicines. And treatments or comprehensive preventive programs for Mibyou include internal,
external and non-internal, nor-external treatments, whose action mechanisms have already been studied in
Western medicine. Further researches and better comprehensive coordination of these treatments would be
necessary to develop the future presymptomatic health promotion by integration of the Western and Eastern
Medicines.
Key words:Mibyou, presymptomatic stage, AGEs, Carbonyl stress, vascular endothelial function, internal
cause, external cause, non-internal nor-external cause, preventive treatments in the Eastern medicine,

internal treatment, external treatment, non-internal nor-external treatments, SIRT1, Hormesis.
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HAET HEMDPRREFZINATICET 205 TEANCEEZ LE Lic, ZO/RKE, BN TOEE



HEZDE AGEs BT —<IlRbIEVEEETE LHEESNE Lz, £ LT, EEICHELMERZIC
AGEs ZIIFE L E L7z, Z DRGSR, 100°C30 57T, 8 %I\ AGEs (CML : carboxymethylysine : ELISA
) BNERSNDZ LR LELE®, EiT, BEI1Z, RAROEEOF THLRHE#H2LOT, H
BRRADOIICHH AV TESCLER E %, —EIVNATFR, BOOBIZWNTIHL L-BEEED 7
Joa— R L BELMEEIRRET, B DX LRI —IlEEEZLOTT,

T—an T — X TIIRORERD E LT, Bx DRFOBILOL LIZRD2OBRT—<ThY,
TRNVNFX—=DT UNFG AL ETHHEDOEEXTVWET, TTMD, BESERTHORL
DIZ, T—<&@BORWEENMEESh, 7T—~Z2i# LT 2RRENMERIEEN TV ES 132

& Z AT, AGEs 1E, BIoHEL & N VBB HEBERITRHES L TAER SN DO TT N, IHIT
B R ERIFEEES L THLNTVET Y, Flcad—Fr s 2Z Yy, I
VIREDE U NTEI, AGEs ICE VW BRFEBEEEZ ST TEETHI LT, REOLOLREEENOR
EAREZY, &0 DITHEREOBHRIES BN, FERFEMRIEZR EOEIHENEZ 2 & HEE
SINTVWET, T—arvz—FD7—<b, TOLIIERNICHEE L TEELZREZTLEZDL
NTNETDT, AGEs IZESEL L 722 & Bbh 7,

8. AGEs & TAGE, #E{E LE&RIEIZDLNT

— & AJ1Z AGEs (Advanced Glycation Endproducts : e f&HE(VEEM) 1X, FERFEE 72 SR8V,
RITHE & MIEF > T BENFEEERERICRE A L, 7~ RUARMTH D HbAle 7 ENLAERINE
T INHDT = RUEWN, Bt 8o ~ThREHEIEM L 7200 Z L TAGEs N TETEET,
AGEs 1%, a7 =7 728D~ N v 7 ADZ ™7 ETET T2 <, M T LMAGE (Low Molecular
AGE) & LT, MlENY v 7 ORFEEZEZTI L bMONTWET O, &5HITi, AGEs iX, Mm%
WTIE, MENEMIEC~ 7 17 7 —27 EOBEIZIFET D RAGE (Receptor for AGE) IZHEAT
52 LT, INLOMBIND NF-k B 2L LT INF-a OEREZR L, REFRZOICERTS
ZEBIMBNTWET R Fe, mMENEMIEND NO G EEESR (eNOS) ZHl35 2 & ¢, M
EYEEME TH DL NOOEREZRELLY, S5121%, mENEH~O AR & OWE &Rk
T52 & T, BIREBELSOHERIC MDD BREEZELER bR TE g 233,

20 Al DB YN D, BlLOfHA L L TH{EA R LA (oxidative stress) NEHINTX
F L7z, BN TOSEBRILERNSZBLEZRT I ENRRSINELE, LL, 21 #HEICIEWD,
BRI T LHIRBICBERT 2 0TI R, Y I MRZEO—FELELEZLND L DIk
-OTE, FZTEE LA DN, HAR=)L+ A LR (carbonyl stress) T3>, ZiiZ,
KNDZ 78 (T 78 ORED, EBERNOICEE /AL T, 7 E0RE OMkEE
[EEL &L T, KRNOEGBEANHEIN TS D2 EWVIFEETT Y,

BALH, HAHR =)L+ A D LRI L DN BIEEZ D &3 5B O FOBPE A AGEs T3, AGEs
BIER, 7Yatdo o e LTI 2B EANTRESHV £9, 7275, AGEs TA A T — A&
R & LT 70 FLL RIS B ORBROHBEBEZH I BEICEVDO L LThHRINTEEL
7z %559 AGEs OHIITAE TRV O, S LERZRET 2 bORH Y £ 29, FF
72 AGEs L EEERAGEs DD L bWV DO TWET NI, ZVEALT LTk REL 52072 AGEs
(Glycer—-AGE) 1%, ZTOHZFEMMNE <, RAGE L OFEBFMENE W ZOIZ, MTHCILEDLIE, M
BN E /] Y& 5 Toxic AGEs (TAGE) EFEA TKRBIL TWWES 79,



AGEs 1%, RN CHLHE & IfyE % o /7 ENFEREREICHE ST 5 Z & T Endogenous (AR I D
7210 T <, BEHO AGEs IZEILE NS 1 0 % EEWIL X4, Exogenous ([ZIMHWZEHND Z &b
HVET Y, 2O, AEs ERRETERTLIEELAENCT v T, BIRE(LIERL,
FMUHNAECTRIr Y —ORFELZREZT Y NED FEMPENZ PP ERTEHELNTWET
WA FT-, AGEs A EBEICERTARFAEBIMT S L, Bk 2 —4RKME T, MENEME
HRE (MEIARIERE) NMET T2 28, HEINTQET 9,

AGEs DR, TIBMEME BT 2 2 & THHFITE 2 2 LML TWET DS, AGEs DHEHE
ZENE, AT CIT P TOES T, TIRLBEREEHE T, AGEs BENICERT 572
DICEAREBE(LDOERP R, LDAREREZRKEZLLTVOTT, ZIUILEMERE LI TWE
T, TOREDO—DIE, AGEs DMAPNICERE L CIENEMIatie 4 5T 5720 T, £z AGEs
72T, BRAEORHZIL, ADMA (Asymmetric dimethylarginine) HENTERL, Zivdim
ENEAIISRE 2 RE T A@E 2 BETH L SN TVET 90 B2 ADMA X, A X R v
7 Ra—L0AMER (SE, BERFE, B, 2V AR5 SHHETLZ88
Mmoo TWEST D, ADMA X, KN O F %27 B O L-arginine % 3 7% Protein
arginine-methyltransferase (PRMTs) 12X W A F /AL SN TAERKR S E 35, ADMA 1%, NO A RcEE
FEMTHEFTHDTY, LA L, Dimethylarginine Dimethylaminohydrolase (DDAH)(Z ¥
L-citrolline & demthylamine (273 SAVE T, ADMA & DR BRI EDHEF I > TEBY, AGEs
& IE NI SER L CHEEEMZ T2 B2 0N ETD, AGEs OFA, TR OBEEITIE
WIS IEbhvET,

788, AGEs %, M THD a7 =7 UG LR n R ) V7 2R T 52 LT, RED
LbaHEST I EREZ LN TWET, E¥OBEENIGE ~CEBEEEZE-T-a T — 0T,
LpRoniega o =70 L0 30, BIehE L &7 LX) 3 IERERINICHES L T TE 72 AGEs 23ME-
W72 27— U ORBHEETIE, PoRboas—roiinstfEINnNET, Flfko=
T—TUCEDEIBRFEN T =T BNt 5 L, BEREIXERETY, BHEEZTZ E8H
LRTWET ™, 200, BBENER ORERFEE TR 2BIOMEA LHEES N TOET
173)

Fo, TOXRDITRREBEEEZ O 7V URERIZENT S L, EROEREEEIC
LEMNEZ 2139 TT, EROBRIREEL, A A4 & —F 2 2% ]ET % AMI (Apparatus
for the measuring for the function of the Meridians and corresponding Internal organs:
RASIR AR RERERR) & VWO D FIETHE S NTHERICEELETOT, ZLDED, &k
(272720, BERFEE TIE—EOMMICELT 2 Z L BMONTWET R T, Z DRI,
PELZ VR OBEFENTORMZSADTIERVWMEHEINE T, ZIUIREEFETH I VR

(70 OWEAEBTIENEZHAT L DICRLFRBHELRH D EEBEXLNET,

9. BREZICE T EBILOHFEL ORFES X 5 —AGEs-MEA K MiRE R DS —
LLED X5 IRt ES: & TEEEFA R EB(ECBARE(L O Az B X T L, IRFEET D]
(FRHRBBICE L DZPI) Lo T & e, PHEFZNRA G 2T, BETEHE bELET D
ZERELBbhET,
e MIMENHBEND] LWIOIBEND D L OIS, BIREELTES, MmENE MRS L



BEOEIETFHTDHZ LN, [RBEETD] Z L LRBICELEZHIBETIZEREEEZD LN
TEHDOTYT, TOXIIE, TR 2ETHZ %, BLHBEELRC GO RETIE, BEE
FHIRF & HEEFORBORNGTBHAETE DL, FaIIHEL THET,

2%, [RK 2EEEZFRAONEE L TR DD TIERL, JFEE (KR~0HFZDOE
& ME N MIEMSREDREE) | & L CERT HZ LT, WL HIEEZORFSE K —RICH
A EBTEB EERBITT,

FNBHIE, MBI EIC LY, O, B, TER, RERGAERR, N, BN, Ok
EEFMBRBEENEZ DL VIRFHEZTTVET X 4, TORHITE-T, TUrXFT v
v typel ZHEEHAEFIOEHEZBZBEL TOET Y DIETIE, DIEX, DiREEBGEL, OFE
g 8N, B TIEA VR U ARPUED, R TIEA R Y O WEEED, R TIEA A
U AMNEROEENDIENIT 2 E23, BIETIE, EbMEIRIGHE, SRERIESILE, REREELE &
FR7Ze EA%, BTl MMM E EECH MRS, S OISR mlEREE LR IS 2 & 2KEHL
TWHDTT Y,

7, IR, TLIE, AP MIIREEEREED AGEs R EIC kW BRSNS Z LT, £F Dl
FOBFIRE, AV UARBUE, REO LD LAy, BEEOMGE - 856 - 121, FEREMENLE
iE, MBUECRE & BIRE(LOER D, TV A < — 7o/ —F 2 Y VP57 E ORI R,
s O FiBRAELR & X415 NASH (Nonalcoholic steatohepatitis) “CHENANT, & OICITEHERIEL
EHLEZIDHZLEBBLTCWET 2340 Rz AGEs DT, Glycer-AGE 72 X'iX, RAGE & o
BAPED 7272 < Toxic AGE (TAGE) & LT, AN TOZBILRKRIFOBROERZ KT LEHE
BT — 2 bIBLTnET Y,

s t, IMMH AGEs (Carbonyoprotein by ELISA) &, TRIF | OFBHREIERTH HE 2D
BRENAERICHETLIZ L%, TAORITERE bW B L OWBREICE L TS E L (X 5),
F£7-, ML AGEs fE &, 42°C30 43D RIRICIBT 25-30 4y B OB Mk 1%, AOAE
AN S D BWMELE L (X 6)%, 42°C30 43 OIE BRI X % K i o W1 025k
X, ERKESES L TOETR, BEoEmiE, WEMENDO N SEELTEY, mENK
HIRRERE 2 B9~ 5 Z E BN CTWET ™, 207w, 25-30 5y B OEEIMFE &, AGEs DOFHE
RO LN EHESNET,

AGEs DR ~DOFERZ 8 U 28D S8 CEBA RS E 5 2 L, &Nl gEE
FEELT, BLIXCLOBERORBIEL RIZTHRF LT LIIRDEB2NET, ZOX
9 72 AGEs — L& PN EMBIRE 2, RIFOFREBOFRECTH 5 LINET 2 Z & T, RIFICBET HIREL
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BEAEC AR EORW, FERE (EikE) mlEMiE (7 LDL iE) 72 E1Td6\ T AGEs — I
BN N R EZ T2 2 3 mmo T ETR, BRECER), A NLAREOBEED
EEBEOF T, b AGEs— IMENEAREINEELZIT 52 L0, < OBRNREFR T
FIZ L > ThOho THNET TIO*D = b OBREFIFEL, KEEFZR RFE] OERFRLE
LCORNRA -« 4K « FRAAR LG SED Z EnTEx £, AR - SR RRARICOW TR g
LCWETA, HEEHC L0 mENEMagER M EL, EERE, &N iR 2 HEs S
FHZLF O, HEEFZORERE LCEBZTLE [RKFE 21637281220, FRARET
b5 TAEN (B<BEAT) ) TAE (BLED)) 2352 LIk, HIGREICERT 2L E/FF
LET, £/, TV b T =V 00Nl n 2 G 0RER EEABR LY %, U F0RREA
AT D7 EDIGREFRBEAEED, 20 AGEs— MENMIaicET5 2L, FESh
THWET O, Frd, 7T—a2NTo—FOERYETHDHEERBYRIEN, AGEs ZET S5
R AETIREBETWEST T,

1 0. AGEs & MEEED LA

AGEs 2MEMT 2 DIXIMENEMIAIZIT TiXdH D ¥ A, ERD AGEs OZFIR (RAGE) I3
BNEMIALIMZ b~ v 7 7 — DR T-/llaZe ERFF> TV EH0HTY, Zhh AGEs DZEE
(21X, % F& 35kDa @ RAGE (Receptor for AGE) 7217 CT72<, ZrF& 60kDa @ 0ST-48 <°,
90kDa @ 80K-H, Galectin-3 o~/ 077 —VDAIR Dy —ZFKRENHY £4 492,
0ST-48 & S8OK-H Il HAER SN Z L 7 ETT RN, MIRENICEEL CWET, MENKZ
AR RERE S~ 7 1 7 7 — UV OIEMHLIC K D RIERER ENR 5 Z LI2 L £, 00
F7- % AGEs OEMEMEAIL, RAGE N ILE N EIT/ERT2 2 LIk o TnET, AARDLIL,
TS AGE s DIENTORMMEM %, RAGE EBIESEARNSA4DIHELTVET Y,

O K& CTOIEM : AGEs 23 RAGE E#EE T2 Z & T, M&NEMIBHRE 2 BEE L C, eNOS i,
NF-k Bi&MEAL & VCAM-1, TNF-«, =Y R® VU 272 EOERIEE, ~7 a7 7 —UDfNERHE
EPMEIND,

@ HMEEECOIEM @ AGEs 2 E KM DOAIIIEE $ 72 b L, MEEEME N /AL C VEGE #4/0, PAI-1
AN, PGI2 BN &2 KM MEREE 2 X 727,

@ B TOER : AV X7 LMIIC AGEs BMEA T2 Z & TRl RE oA %2 L - 57,

@ FFligETO/ER : HDL-C DR ABLET 5,

REZRY, ERRIET TR, MESCER, T, BIREE(CBMERIECKMERESE, I8
Wil L a2 R e 2HEELTWET, 2o OMEREEIZIBUVT, RAGE NEEREE| Z#H -
TWBHZ END, RAGE ZRBLIERTIUE, TDLH7 [RF] OREOERLEZ 52002 &
HLAHLNTWET, IWFEDIL, Telmisantan 72 & ARB (7 > ¥4 T v v I OZFEK 1 OHEH)
23, PPAR-y I&MEIKIZ X% RAGE OFELZ T 5 Z & T, CRP OAEREIAE L CERELP<
ERZRET L 2MELTCVET Y,

F£ 72, AGEs LIAMNZ, MENEAMIaMEREAREE T HEK & L CiX, RO ADMA 23% V) £3°, ADMA
IX, eNOS Z#ld 52 & ¢, mMENEMEEELZ -6 LET,



11, MERRMEEREEE

FITMENEMIAIE, MERN TRRONZWIERTZ L VWb TWET, B FTiE, 221075
Km (HiEk 2 E¥) OEIOMmMENEV KL INTEY, TNE2E LT, KERSLERDERS N
TWET®, chboeHomEONEEZ, —BTIEd Y 201385 KN, mENEMEcT, —
PRI A N RIRIE, BUIMEER & PR ICHERF T 28X 2 L Q0 E . FRCHERFR & C, Bk
ML ARTLHET D &, MENEMIEAEE S, NOOEAMETL, mENELS L, RIEEX
LG, MERBERINGVIREIZRD 7, TomENRMRIL, #NEERORE Ot
HDID, 4ODBEELTHET Y,

O Mm% b—XZAOFRE : MW FRFMERF (NO, PCI,) DOEKICEE T 72T TR<,
MAENHEETF (v MUy, hrryRFH A2, 74T 0 v v 0 EomEIHE
WEDOER BT, MEDEREZFE L TV D,

®@ mieFHgs : maemHR+ (beARET 2V tissue plasminogen activator (t—PA)))
LM RAE T (vW KT, tissue plasminogen activator inhibitor:PAI-1 72 &) 72
CEEE R DOfE 2 ORFOAERZMRE L, /MR & DR ESIEERIZE D > ThET,

© RIEOTE « JOEHIE : SIEIEHE (IL-1, 1L-8, PAF ZPEA), ZEH (NO, PGI, % P&
4), NF-k B OIEHEALIZ L 0 INF-«, IL-1,IL-6, IL-18 72 K ORIEEEMEY A M h A v
DERINDGZ L2720 7,

@ I&#H A : VEGF (Vasular endothelial growth factor) 7 & DK F, M PN HijBEHE AR
(EPC:Endothelial Progenitor Cell) DEIEA PIZ LV MEE#HAEL £9,

ZOX D MENEMISENREIND L, M N — X ADOBRIC L 5 KEMEREE, mek
R, RIEMHEMR CORIED B, BERMEFERENEZ Y, BIRE(LZT TR, 1~
2 P OBE(, 25— R EORNY U EOERT, FEREREE, 7Y <
—IROEEST, AL, FERFESIREE (ROLEH/ALED) OETRENEZIEEZLN
TWET 290 ZORBREMLEITT I LIV ET, BHCETORINDZEDREBESH
Tb\if 81)O

F 7 EEROCEBGIIC X0 AR LE T L, mMEWNEMAEIZ Shear Stress (7 A P LA
T OIS B0 ET, ZOMRKE, MENEMENICIE, TR M RAOBV =20 78
T 2D P2X4 ARSI, TR AN T LDOFRAZARE L eNOS B+ 2 &ML L T N0 D& & {2
@Lij—— ( 9) 82,83)O

& N RGO NO S akEER 215 LT 2 BRIE, fcbEEZ< HDH B bhoTVET, £
DKV 7= ) —)VHANZE H T @108 F - gmh OFERE ) U LA N0 DA 2 RdEd 5 2
ELHOLENTVWET Y, Fxd, TrvEIE—ICLVEEICBA LT XA —nb, B
F U EVFu— L NRERIL S, 100ng/ml BREOIER L 5 2EBEICS HHBICITETLIZ L E
BRLELRE, £, BERIZESEENDIAFAT /) —vb, NOERERT Z ERFEINLTH
FT O, INHOEE L, BHRHICEEFANLOFA N~ v =Dl TEE L, TT)
b5, ERAA N~y —DTlE, MENMIAEEZ R ST, BMEREZEELSETHD
ZENRHEERTEHDOTT,
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12 MEFBFHICLLIME F—XXDERET & NO

PRI CREAE S A7z NO R0 HI21E PGI, 72 &1, MAB R EMEIEL 2 LI1c2 b £97,
ZHUZiE, cGMP SEHE L TuWWE 9, GC(Guanylate—cyclase) 75 NO (2 & U iEME(L &4, cGMP D3RR
Eh, T2 MEFRGOMBELE T OTT P, cGMP 1%, MMM AN O PE
(Phosphodiesterase) IC L W SREINFET N, TDOPDE DX A 75 (FEXEHRAE) Z28F L C, m
EERBEMBESELBME 2T HON, PATFT I 4ATT P, Mami Hi, YAFF 740
N, A LAY ARBIED B BHIREE T eNOS HIEMALT 5 = L 2 HME LTV ET %2,

F7o, REERIX, CO, DMEILRIEMIC L DIERIBENRIME Z & TEER L L TGEHI N,
ANTHIRREBRBIEON T, RECHRESVITER I TWET, Hx b A TRBRERICE
v, RIBRFTOMEILED 27 LT REMIC bEBRIEENRN TD Z EE2WE LE Lz B9,
C0, b, NO ERUL GCA&TEMT HZ & TME ML MBS ED Z LBWESNLTVET P,

1 3. NO & NO & RkEE3% (NOS)

NOIE, b& b EBYESCKRIBROFRES AL LTELBENPT-HOT, “BHOH” TH
HVEFT,NOD, FHEBTEELTRY, 7V =SV HN72OTYT, LinL, NODOIEHFEHRRH
X, N 3 ~6 FRRE L, TfFEMAE (paracrine) CEEAMAIZE & (autocrine) (ZEH
THOHRTT N, 7272, NEAMETULIBECH, BMUBASTH, BLA ML ALRENC/D
£,

NO (Nitric oxide) I%, MENFEMARLHEALIN, MENEHEZHASIT2REBERTH D
TERAMBNTWET D, MENEMRGEAL IS NO X, MENRRER (BEMER) Lo
2 b, M/MREEMSIER (TEIIREE(LIER), HERZR & o B iERD &N R aIcEEE L2V N
Bz AR FAEAR IR 2 0 2B EM, M R OMEFE A IEI L, SrBhiResE L IEH 2 5% E
THZERHMLNTHET WV 272,N0 b UT LWV EWV D L O TRV O T, 75ER! NOS (iN0S)
X LA LI ARRIEN T R RDZEBFDN, 77 I 0T INOS Zifil§ 5 Z LB E
bhTnET, EBRNIGIE, T_XTARTURATEZLRL UIWT R0 EBbRET,

WE, BRECAZ RS L2 T, BELDL 72 &I L 0 mENESRESK T L, NO OFEAN
KT LT, MEDOEH, M/ REEDTLE, M EEHMEOEEOTTER ENEZ 20D TT,



ZDOXINO BERT AEERICIT S EENMONTEY, FCmEIRERAOF.LE S NO %
BT 5 eNOS ZIEMAL S E 5 Z &8, RIFOIBRICEEIC /2> TEET W, 2D X 97 eNOS 72
EDNO DRHHZ BT HEERTENEIS, ATERRDNEET L Z RO TWETOT, AHEERN
RIFOFRRIBIFIE L D EEZDNDHDTT,

#1 NO AREFEDRE

g2 BB $) Hne
PR NOS  (nNOS) | NOS1 PR A (P B OVREH) R Y% R 2
Jifi, g L
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PR NOS (eNOS) | NOS3 138 PN R e 1 & LR
BBEMAE, MR &

14. KFZECITRE : RE - S E - FANE LIRKEFIER

ZHIVE TO AGEs — M E N EGHIfRB R E 2 X 8 ICKR LE L2y, T X951 THRIF) Z/REeT
W25 E, TORELZE(LIETZY, ZESEZDTHERIE, BREZICTERERF 2 BEIZHF
ZEENTWEBRENEL HV ET, TIL, AGEs I2HOWT, FOEMEIETER LIS E
KT, &IZ, MENRMEREIZ OV TIE, FFRIZ eNOS Z &M L3 2 B[R & 19 5 ZERIZ 20T
BILENTEET,

IO DOERIFBEICHFAEINTND Z &0 D, FEEF TV O EFROREII S SED Z &0
TEHDOTYT, ZITHE, HEEZNRBRREZEIELC, BRESN AGE s — M PNl iaih
~OFBEX 10 1R LE L, EMEO O OEFEZET XA N WITHRERIZOW TORBR 72
WZ Enbbns koL, WREZBELT R OIBICTFHTL2ENWSITAT TR, BRT
oI ER b s Tniank s icBbnE T,

@ FEEF TV )RR 20
AL RS, AR, EOR, WA, RS, SO, +EE
R =& F- 8482 -% . DB ML ADRMENRMEELZ KT SE5
AR - 7k (TrEndEE, (DI, iR )
TA T AZAIVHMAE N HIRRERE 2R T S 5,
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