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HEFH - BRER BEFR
BABRTEAG —BH - PEBEARN
LA AR

B ~ WIEE * ~ PR °
B —R 2 ARARERE —RR
BERABL RERER -

L=

SR A —FF RGO ETIRR > RIARIE
I TARIEERETHERE B AT
AEFE 3B o Ao B P 4w PR AL OF Bp o R e e B IR T 77
mEMEAE S TAXDRZTIENF > ol
EF S R 3G e B AT B o R 6 B A g
EBAL o AR G AR A K D AR ER I & o R 8
MBE > oA RIERERAGREH S BRI E
BME o R ERA e E A K 4| AL 6 R 3T 2 g R L #
o &k 69 FIE - L Z B (Hypertension) °
M JX #a A (Endothelial Cells) ~ A & 3 &
¢ #t (Endothelial Dysfunction) & & 42 3
7 PubMed ~ Embase $2 3 3 42 F B £ £ 44 F &
HRAFog M U > o R EH AR ReE
BReg iR A S R EARSROE R SR
¥~ R B AL MR AR E FRAe i > B RS
FEH S REMEDEHRI AR DRGFE - AR
R LS e RE RGO CRERS > T 2g
— R AL R (NO) £ Py ~ BACR I 3w ~ 1B
MEKEAZE -1 (ET-1) BEFEAZEEIH - S0
¥E$L AGEs (#2fL# 247 ) %318 RAGE 2% &
AR AR R FIANO A& BB FM
A Ao AT IR LI 4 B T 64 T4 0 A% o B A AR
bg s AALRIAAE E IR & @ (Ox-LDL) 12 A
A By Mk 3 K AR AL 5 BE BE B iE 38 R A R E
LA B FEAR KA T > £#—FBEFA XD
e o ARy X D) AEFE AR 6) RS LA A RE Sy
J1iEH o TRAAREAEHIK (FMD) E BRI A
BTl R F @ MR L- AR A
ibdy (et £ C~ 25 %) ¥ Omega-3 A B
ARE R R A o BB TEE e E IR E

B o
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SEAES  ERII
B : BPAPETZE 139 %

E-mail : minghongbb6@yahoo.com.tw

WALE A H (ACEIs) ~ BB HE I M
B # (ARBs) ~ (G- %88 [ # ~ 4538 & [ 7l
FoRENOAR S RITAKXRE -1 HAMLRT >
I8 AR 69 M X T Ae o skt > R AT ER 9% b B S
AR AT AL R B ARG R GEAEEIR o B AR
fe e B T 2 o JBRE Jm 09 B AL AR > L — A AL
B R T~ RALRR A7 L 1g M K 38 e r AR
oo REF 4o att G EHEIEEEGH
BRI R ARG o A F AR RN (4o 3E B L3 AL 8k
) R EMLH (4o ACEls ~ ARBs ~ /5 - [ Ef 7l
2 CCBs) T H & N L) 8 3t ik B o P &
AT BE 94 e AL AL AL B By KRR 5 e JRIE e 09 AT 7 @) o
SHE A R D R 0 T R B A IR B R R
R R TASK o (BIFBHEEF TR 2025

21 (3) :42-53)

E’ﬂﬁ@ga : %HJIEE N WEZ%H}E@ \ WEZIJJ@EB?F@ N _%
(o=

AIS

=fEE (Hypertension ) J& 7 FLAY A 2
i REAARSZERI TR EEL LR - R R E TR
RS EE OFEE (1] - 2B ERAY RT3 R 48
EF o BBAEET > F 2025 4F 0 22BREY 29 %61 RER A >
BI&Y 15.6 (A » R BA S IEE [2,3] < #T4FE2K > i
FREURIMAE N BZ4HHE (Endothelial Cells) 1= MEE
1Y 5% iy R SR A 1 Fr IR HAE B R B
Wk s F2e ~ 28 3R ST R A LB T sRER 5 I E A
N Rz iR S — e g 4HAE - BEEMENEE - B
BRI E e B M - SREN MR - 22 i R e [ K

SIBEER : 2024 FE 7 B EISTEH 1 2025 F 4 B
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RIEIIREMVEZAE A - 8 N 4RI RE IEH I - L-
K HeRE (L-arginine) FIRRBIEN K —SALE &L
i ( Endothelial Nitric Oxide Synthase, eNOS ) HiZ%fd
EEEEIIEAT - EA—F LS (Nitric Oxide, NO) »
P IE LR ERER(EREE (Guanylate Cyclase)
R IE 25 (cGMP) 4R > sEE M E SFE
FIL&H At &7 5 - [ BE [4] - PN K2 SRR AE 70 W N
K7 g 14 &7 58 [ T+ (Endothelium-Derived Relaxing
Factors, EDRFs) » %1 NO -~ Fi%|fE2 (Prostacyclin,
PGI) BN Rz 748 LRF (Endothelium-Derived
s DASERFIIAE 7R 1T
HIERIE [S] - ZA1 » & N EZ QR SZ 80 - P B2 J5 1
W4ER T (Endothelium-Derived Contracting Factors,
EDCFs) #1 N FZ # -1 (Endothelin-1, ET-1) -
I % Uz 45 2= 1T ( Angiotensin 11, AT-11) M I fe 2=
A2 (Thromboxane A2, TXA2) HYLERL & Ba I » 2
B B W HE S~ MR FE g0 - A AR E &
T JBR B 3% A2 B S8l o PN Kz 4 R D BE IR <2 51 26 1
M 3 i (Endocrine) ~ 5% 97 (Paracrine) 1 H
4yl (Autocrine) HERAVIHIZ > Rl & /&AL
%) (Reactive Oxygen Species, ROS) - & N 7 4R
FZEE S MR ~ BERIE - & AR MEZH N RERER
B > ROS €8 AR - B NO S EAR Rl S nn iF
fi% (Peroxynitrite, ONOO ) - [F{E&NO M4 =] FHME -
HEEFRAE 1218 - AN 2D RE R kel = if R
WM G 528 » R ZR AWHITHAS] - BRI T 8
TEHYERERNE - FHPG G OB (@R - s S i
JEAAH BH OF 28 -

FikEaR A

RS (B B L& N Rz 4 B Y A B T g Be FL ¥
& & JJaY s % - DLis i BR (Hypertension) -
A K7 4 B (Endothelial Cells) ~ N 7 Tf & &
#¥ (Endothelial Dysfunction) ABg§#Eg > PubMed -
Embase BAZEEEELY - i8] &5 6E 4 = AHRH SOk - H &
Ffi 22 G M R A B 47 &5 77 A (Systematic Review &
Meta-Analysis) ~ B&PRHEUES (Randomized Controlled
Trials, RCT) ~ g#olipE4Eult (Narrative Review )
7N A AR R BLR AT R S22 98 (Epidemiological

& Public Health Reports) ~ J& %4 #f 42 (Basic &

Hyperpolarizing Factor, EDHF)

Clinical Research) DLR @& (Animal Studies)

a7 H 4%3#% Grading of Recommendations, Assessment,
Development and Evaluation (GRADE) -~ Risk
of Bias (RoB 2.0)
Scale (NOS) -~ Scale for the Assessment of Narrative

» Newcastle-Ottawa

Review Articles (SANRA) -~ Systematic Review
Centre for Laboratory Animal Experimentation Risk of
Bias Tool (SYRCLE RoB Tool) #F:# T E 5P %
HELPHIT 10 FEA 15 1R & dm B SRR 0 o0 A s L BR
B N R D RE PRy g B AR - B REERET N R
MEEF RN (A—SALE ~ AIPIRRZER ) MiUk4EA
T (WA EER -1~ MEUREEER 1) Z Y40
52 BRI BR G2 » T2 BN R ThRERI IR 2R - &
FhEE bE ~ BRE ZZIHPT - AE A1 52 5 B AL A -

RS AEE) - B PSR G RT N  THRERY &L

A FUARIEAR FE e A - SR B AAGRMER
SRV EE TR T SO B B Al o RO &R S
FEPRA SANRA (Scale for the Assessment of Narrative
Review Articles) #fTaF5r » 32 LHEIINIH » FIH
0-2 57 > 8853 By 12 57 > EAG57HL 10-12 53 & 1
e Ay e in B SRR 0 BURHAE R SR~ HAYBR
Al ~ BRSSO [ U7 H B B - FE
EIGEUEB A DL Jadad Scale 8FAf - 4857 8 5 93 » H
oo BES S EFHM AT EEESME  HES
o AR R fies i & - AURITZE B E I RERRA L -

HiAeaT IR e o BIEMENT 7R 405 B i
[FFIH5E > BIER A Newcastle-Ottawa Scale (NOS)

HEATEEAL > 52 T HEACEESEE - PR BEE R =K H
FETTINE > B R 92 57 E 79 2F MR
for VbR (B ~ BAARRM B EL M 2 & E T - &
4 Mg Al BB 58 T SR 0 o3 B A GRADE (Grading
of Recommendations, Assessment, Development and
Evaluation) ZRHE#EITEE B HFHRETE - HFEE
oy Byre ~ R~ (REAIEE (RS IUER - Horhis i E 5
# (High) FonfmfEEfEE - HEasE R RiEe RS
FEREE - ¥R E Bt FE RIS NIH Quality
Assessment Tools #E{TEFEE » & =75%HHFy Yes »

HfERA#E I H & No B > HIIATEF Ry Good » ARFRAH
geakst Bk H 0w Bk o 22 - S EREl i
FH SYRCLE Risk of Bias Tool #Ffd » HAFELE S
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1T 1 3% 1 TH R a5 SRS T E Mo A > E & 275%
FETESE B (R ES (Low risk) RIMCEWTIZFE H# B

Yasest B (R ey LB o 370 B 1 S B G B I i A
Cochrane Al E 2 #hK RoB 2.0 T B #:17H K mfE

SHIE A PR - S TSRS A SHIECE BT R (R
b - RATER Ry o E ol - S s > A ESIA
T HEEFFo RS 2= 5 > A S E E &R B S
ST I T A BGE ~ fm A R - RS AT BEE R
it - et AT e 1T SRR o B 22 i B B

B2 BRI -

A SREEEY R
— ~ NRRAHREAYINRE

N2 ANREREERF M Y B8N - BR T R4S
T FER AR AROR BRI ZE 2 4N - EIIE N 4R
B MR BN ZEEAHYET )] (Shear Stress) B - &L
BRI IR SESS 5 S IE AR TFHPT AR AL © 555N K2
W R — TN TLERE o B T SRETME IR -
BELFE LIS S E ] - TRESE AN IS TE A
BAMEER T B FHEE T REE
A8 A4 R £ » DA B I A T2 B RO e i A BA 7Y 75
F[5] (R—) -

N OEZ 40 A A e R RN R R M EF R X
+F (EDRFs) FIN MU 4ER T (EDCFs) A3
ERIMAE TR ST BLMER - (EMEFHIREET » SRR
FPfer - WEORIMURARE © 21 » £ K2 DhRE FRisE sy,
= MBS ER R T - EFTREAFHYEA D - T s
R F-HYAE R S - BB TH 730 - (e 2 & i BR
EEHAREE (LAY -

— - NEE4EFREF (Endothel ium-Derived
Relaxing Factors, EDRFs)
FEWIME RN T (EDRFs) @iE—%F1b

& (NO) ~ mIFIHEZE (PGI2) ~ N 57 JE M 4 1K
{tIHF (EDHF) #IRRH (Adenosine, ADO) - H
o NO N 2T — S AL E & B8 (eNOS) (L L-
tE & W% (L-arginine) 4ERY > B BHUE S HERIR(L
g (Guanylate Cyclase) {@#EERBEEE ST (cGMP)
ERG o RHEMAE SR NLARRE (VSMCs) F25th - 4%
EEMEETTE > FAKMEE - NO A HINHf/ MR F £
DDA AR - PR AL BRI e - D 5% 3k Bl
At LAy ks - dE—FrR (5]
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F— NN EA W EY
b1l nF
AR R4S REAF —&tz (NO)

(Endothel ium-Der ived
Relaxing Factors,

EDRFs) -MEIER
) Rl M WL 4 R
(Endothel ium-Der ived

Contracting Factors,

EDCFs) -MEUHE

M i AT EN 14 B I 42 2 5 -

I
M 7R eI e MM A% = 18 -
MIESEOARE

BRI R R -
%EHEIZI?

BRI R R -
?ﬁﬁﬁﬁ?
ERATF

BI%7PR 3 ( Prostacyclin )
N EEHTA B(E AT (EDHF )
pEE (Adenosine )

AN Z-1 ( Endothelin-1)
MmEW#EZI ( Angiotensin II)
[M#2A: ( Thromboxane A, )
SEMESE (ROS)
BT [AF2 (Heparin Cofactor 2 )
ERIMEAFV (FactorV)
EHS (Protein S)
ZEHC (ProteinC)
m#&FAeEr= ( Thrombomodulin )
4B 45K ¥ ( Tissue Factor )
von Willebrand factor
ARSI E RS RS R LB

( Tissue Plasminogen Activator )
BI%M5 2 ( Prostaglandins )
AR A MRS E LI HD I R 1

( Plasminogen Activator Inhibitor Type
1) PR#EE (Urokinase )

F712-1 (Interleukin-1)

BN Z=-6 ( Interleukin-6)

M/ Z-8 (Interleukin-8 )
BizAmBtER-1
Chemoattractant Protein-1)
g 4 KR ( Transforming Growth
Factor )
JE%EEESE A Y- ( Tumor Necrosis
Factor )

( Monocyte

MEMMEILKIEH 1 (Vascular Cell
Adhesion Protein 1)
AMRERHIDF1 (Intercellular

Adhesion Molecule 1)

3EIE 2 (Selectins )

a4 BN AR A AT BE A4 R R (Basic
Fibroblast Growth Factor )

BEERLERRAT (Insulin-Like
Growth Factor )
M/NROTEAE KA F (Platelet-
Derived Growth Factor )

(4 KX F ( Transforming Growth
Factor )
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Inhibition of
Inhibition of plateletes Monocyt‘e functions
V.

Q. ©

.
........lllll.l......-..lllll.l-.....-..'..llI;ll-...l.....lllllllll.l.l..
. "
Endothelium % ®

— eNOS ’
L-ARGININE » NO + Citrulline
Ca, O, NADPH 2
FAD, THB
LA R R R R R RN ERRERERERS.EZ:.H:) LA AR R R R R R R REEREERN.) LA R R L BB BB LN J AL AL AL AR AL LR AL R L LR LRRR)
Smooth muscle .
\ 4
Guanylate cyclase

Vasodilatation 4~

Inhibiton of angiogenesis

¢GMP &« GTP

B — L-IE R B EeNOSHE(L T 4 pNORY E 12
NOFE8 MEPLL}ﬁ&}iﬁcGMP{E‘thlE%?E G AE MR AR I I/ R D B8 A BRTh BE

BN MR IER ME

HIFIRR 2R PGI2 /& NG AE VU S%EE (Arachidonic
Acid) &N RZHAEANHYER &
COX) FIrI%I ¥ 2 & (Prostacyclin Synthase)
AL AL - ATE B EREE IR IR (cAMP) /&

BERIL B UM/ MR EIER - N EITA SR
AlF (Endothelium-Derived Hyperpolarizing Factor,
EDHF) J&— MM K 4Hp i ny & & ke -
FEE A BA B ST EEF28 2E (K Channels) 1% &
P2 (Gap Junctions ) HAR HE & 175 BIL&H AR 28 il
» FERRAHA A ESEE T (Ca®)
JEFE > (M ET5R - EDHF £/ NEARFIFLUME -h iy
FHEIMEH R EE - Fpl@E—f8bE (NO) 2
HIFIREZE (PG fEHSZMRAVENT » B E%
B EF RS o BREF (Adenosine) HIIZKH ATP X
S EIBIRTEF A2A ~ZFE ( Adenosine A2A Receptor)
FIPRTF A2B 2% ( Adenosine A2B Receptor) JE{LHR
HELER(LEE (AC) R EERRERERR H (cAMP) ZERK
—H 5 [FMEE I -
=~ ARFEMREEEF (Endothel ium-Derived

Contracting Factors)

N RZ s ME UL 4 R 7 (EDCFs) &L #6 A K2
% -1 (ET-1) ~ & Ua%E= 11 (Angiotensin II, Ang
1D -~ ez A2 (TXA2) AUEMEEIEY) (ROS) -

&1iff (Cyclooxygenase,

{& (Hyperpolarization )

~ PREIMEE S FREL B ARIE(E B A EZ(F A

W EzZ -1 (ET-1) HIN & $$ # [ (Endothelin
Converting Enzyme, ECE) J&E b » BN ZE A Y
%5 (Endothelin Type A Receptor, ETA Receptor) {i&
A T8 -8 LA BEL PN 5 3 O AL > (S 1T 78 58 U
45 ¢ MEUL4EZ 11 (Angiotensin 11) ZFEHEE 2 - 11
ERIRE - FEEE 2248 (RAAS) ARk FEiE 1 HY
IMmEWHE=Z 11 =788 (Angiotensin II Type 1 Receptor,
ATIR) {@AEF5EET AR - JOsR I W 4E - 7RI
ET-1 #1 ROS A=k » AEZE 3% Bl sy i BAAE fee 5 ifi A
#Z A2 (TXA2) HfEADUERE (Arachidonic Acid)

R EA - FBIMAEEATY IR 2R ZH#6 (Thromboxane
Prostanoid Receptor) 1k Ga FEE - #h0s5HEETN
g AR/ MRS - ROS HIZ X NADPH &b
B (NOX) FIRI&RESAE AL » EFEEL NO SIEARE
AnofFlE (ONOO) » JE/D NO WYAEHI = - #E
— e UG LN FZ THRE S -

ME A R THAE RS B =) [0 [BR A 2R s

N EZThgEfERE ( Endothelial Dysfunction, ED) 5
HY & A 2 AR EE S TR Ry MAE saPEThAE - BEUME
EFRAE ST N - ME U T ~ 38 R Bl LER
Ji7tE ~ AR B E B RE I0 - A RZ DhRE FERERAZ O
RIEIER—F L& (NO) FATFHITEATEEE » DAL
TR MESRT TR BN HER T AV il o N Rz Rl &
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EMENFERE - BEEFHEmE S RIS -
AN ST S iR R 1) I | A= o R v e E NI
T o IEEERT > N EZ4HRE TR A B R MR TRIA
+ (EDRFs) - #W—%A LE (NO) ~FiFlIfEZE (PGD)
BN BRI LN T (EDHF) > DA4EFFIME &7
SRR R B )52 5 [EI6E > N Rz 4l s 4=
R EMEER T (EDCFs) > #IN &2 -1 (ET-1) -~
MAEULHEZ T (AT-II) B A2 (TXA) - 2K
W E R E MAE TR ST - AT 0 E N AT RE 218
BE > NO A k/) - B B EF5RAETT TR > TN
RZZ% -1 (ET-1) -~ MmEWHE=z 11 (AT-11) Blinfes
A2 (TXA) FEECHE IO - (& H & FF a4 - #ET
FEEMEE - FLAh > N2 ThRERERE & FEpEE TR A
Y1 (ROS) RN - iZEeE b5 T & HY%E NO - fif
HAREAYEYE - P HIGMEERIEM - 5
7 FHL S L o v I BR T MR I B i i TR ~
[ MR I - R EEIAREE L - B ThRE
BE R OMERERAYEERE - N L DReREEBER) %2
FREFEE M R - BIARSEEETE(L - BRI - 2%
F5 ~ BERE - BB LA LR s - SRR
(R {55 A oz 4TI 7 A 28 2% 3% SR ARREER T (40 TNF-«a ~
IL-6) - MuElmEHRE - EEN I A R 5
WNO - M R EETIRAE ST KA & B
N Rz 4R R HH SR BRI =i BY ) (Shear Stress) FIf%
TR 77 ( Mechanical Stress) > B2 Z4HAEERE - NO
ERCRCD o R MAE UL AEESS BT 6 H[EIHF R

Diabetes mellitus

[

Insulin resistance ~ Oxidative
S

Dyslipidemia
Homocysteinemia \

Obesity

WEZE -1 (ET-1) -~ MmEUHEE 11 (AT-1I) - 2L
MME W AEESS BTt 2 Ll R R
N RZ THAE PR BE A (8 2 = R AVASE R > e e H T
TR - I E TR A AR BN SRR (S R
SRS BT NS AT G0 O B BRI Y HEAR -

T EMENRINENREZE

R AREMEN LR A RENZE
75 BB PR 2R A] A A 2 BN R R MR EF SR B 4G IR T Y
St~ N R QHRE Y SR AL R ) B 3R S E - R P
v AL &HIREL A Th BE 5 2 S A o > BB 2 T RE &
% (Endothelial Dysfunction ) #1[E — [5] °
— ~ =M¥E

MR & maEfEEESE - i5E -
W E A T4 IR R (L (Non-enzymatic
Glycation Reaction) FriEZakiyiE(L&EY) (Advanced
Glycation End Products, AGEs) & 55 EfE i &
N Rz BLaH &% - 2 BN AR ThAE - i e LK E
Yy (AGEs) BLHE FZRIAE N RZ4HAERY 2 /G © HEE4%
EY)= s (Receptor for Advanced Glycation End Products,
RAGE) #&t&@/E{bZA T - £ B (NF- £ B) sHIEH
A EHESE R AHFEN T (TNF-a ~IL-6 ~IL-1 8 ~CRP)
HURRI » D IIEIN 238 3% - [EHF - RAGE taEHR)
I NADPH £/bEg (NOX) &M » #m&E S (ROS)
R I —EARE (NO) - {2 NO YL A&
ifiE (ONOO ~) - HE—2BIE(E NO FVAEYIFIFIE
HI 95L& &7 sRIhAE - (BN K2 ThEEsZ4H - AGEs-RAGE

Smoking

Stress
Viruses

Shear stress

HYPERTENSION - Endothelial dysfunction ‘Athemsclerosis

8 — AL BRI Pu B2 Th RE R Rt AT T 25 AR = I AR ER B AR St AR A (b 2 R =
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S G BT (BN KR -1 (ET-1) FTE > jiaimeE
s - HEusiERE—2E Ak - RAGE £ KRR
BeE B0 1B R Y S e R A BASE/E A - RAGE A
o A EIEEEI 4T (VCAM-1) ~ 4HARRIZSHT 45
F (ICAM-1) EAEEfEZL (E-selectin) AYFREE - (HH M
BREE S ZMIE N B4R - DS B AR - A —
e AR LAY HEE - RAGE WUFFEELERE
FRImAE S E LA (VSMCs) #4818 - HEE)
ARhEA LB S s - A AR YHAE (Foam Cells)
TR TBEHRHTEEEEAL -
— -~ BEEEBER

BREZGEEWRAE  —Z PB-KARK
B — S8 EE > =& MAPK 3R &% » B H N
# -1 (ET-1) ~ I8 E ARSI 88 5 (Vascular
Cell Adhesion Protein 1, VCAM-1) FO4HAEREIF 45
- (Intercellular Adhesion Molecule 1, ICAM-1) -
‘& PI3-K ( Phosphatidylinositol 3-kinase ) #Rf& 3 Zilg »
& 58 - {H& MAPK (Mitogen-activated Protein
Kinase) #R{QEENEF - MEUHE 5 = REZRADT
IERRRRE NI > {(BfE MAPK BV 8
A RITE WLE [6] @ ZIE =R o

A Healthy

® & Insulin
<

Fim
i

i
‘
£l

VCAM-1
ICAM-1

Endothelial cells

VSMC
dilation

it

= - EIFCHER

iRl B ZERE&E S (LDL) el mEE
AEEEH (HDL) [#& - &EEREMmE N KI5
1 #4E B Ak 715 A5 B A AL 0 T B R Y 35 f2 - AR
LDL (Ox-LDL) JE#ARsEEE (LAY E A > Ox-
LDL B & E{E R M - & LDL {E = kg ~ EALEE
JIE MR RIREE N3 A L1 - FiEEE LOX-1
ZRESGE G > JE{E NF- « B SRSR A EE > 552 N f7 4
A EE 3R - MHIHIN 2B —E LB &8 (eNOS) &
M HECNO A pE/D - 1 A R & 5 -
IEE4F > 40 PY > & Ox-LDL fEIE A iE 2 RE0E - &
TN Bz 4 AR i A2 4R {22 E -1 (Monocyte
Chemoattractant Protein-1, MCP-1) > 8 3£ B %
BK (Monocyte) #EAMMEEE - 0 H A B R BB
At (Macrophages) &7 Ox-LDL » S& TP RUEE
QA (Foam Cells) - JEIRANAEZE BRI AR &7
% Ox-LDL 1% - #HHfE A 7 mibE [E B2 EE (Cholesterol
Ester) #Y/\E (Lipid Droplets) - 72 Sb4HfE & 2iH
FRMENRE - TP EBEIE (Fatty Streaks) [5] < #E
— R E ARG B (L AR (8] - AHEZZ R » HDL
BAPIEAL ~ P R BE % NO £ HIREEM

B Diabetes

¥
' Atherosclerosis
ET-

Hypertension

B = EREEERAINE N RS REARAIREME BN E
(A) TEREEEARRET » PI3-K/AKYeNOS/NOZE s H M & &7 3R F IR AT MAPKIET- T M E WA (F A » RILEERE E UM EEFRBE -
(B) TEXEERS BB RMAPK-ET-1ZASRI5 58 - R EEE EUIMEWHERE - RIFE « BIIRSHEAE (Atherosclerosis ) -

IR ~ MBI T

AR ERMEHITAE (2IVERRE

R ) -
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H k> Ox-LDL HYZEAE ~ HINRISE SR IE - AGFRARPN BRI - IR DD REFms L fn B I %
Fi# -1 (ET-1) 2R 4ERRMEETR - 2R - (0 (RS MBS RSB CATEMEGE -

PRI ~ HERFEAEHE R E T - HDL fybisA bE M ~ BER

DUsgRAETT N » 2 EREEIRR [R]UL > HE Ox-LDL AERE SIS N R DHRERYIR B R B 20 LM E IR

m VLDL remnant

Endothelium Monocyte\_/ .
MGP-1 :

. @-b :‘\Toamff/

@ @ ~ cells —
‘a »° W
Cytokines

Growth factors
. —
Cells proliferation
Matrix degradation

BN S/LBVEZREASEH ( Oxidized Low-Density Lipoprotein, Ox-LDL )
S/BVKZENEEH ( Oxidized Low-Density Lipoprotein, Ox-LDL ) #53@ 28 #FK (Monocyte ) 385 ~ EWGANE ( Macrophages ) ZM&Ox-
LDLAZ a8 AR AN (Foam Cells ) ~ 3R R FERIIEAR » DISARRIGIEER AR /MR B &R » BA SR @ IRDESRRV L B ER M E PR 7=

HEALTH CONDITION
NADPH
Oxidase
NOS NO o™ N 2.-—>00N0—
p e " NO NO NO N ’

NONO  coouct

L-Arginine
\ “ L-Ornitine
Arginase Health
Endothelium
OBESITY
NADPH
PRop O Oxidase
o°- Oxidase
oS NO NO ~——00NO- Y-

7 | N
L-Arginine
: 4 omitne o NAOPH
R W NO ~——0ONO- Oxidase
: L-Ornitine oA 5
Arginase EOrnitine o°-
Endothelial NO ~——0ONO-
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(BRI E HFERER UIAHR (8]

AR : #EANRARER

FHTA PN RZ S REL L B Pt i = [T BR 28 FR H B S PR
= AL - 7EPG S R E S B OrasE P R 4 AR A 2
FE - BATEHEME N R EEITEFZCTEIMR A
MRIER B A WIRREEY) o i - SR B &R (Flow-
Mediated Dilation, FMD ) & i FHEVIER AMETT
775 8 R M B R B AR E TR Y i Ay B S FE
BB R R — E AL & (NO) HYRE
78 F TS HA O IS B B A o 55— T Ry S
JEMFEMAIER (Reactive Hyperemia, RH) > FIEEF
fhfmE Thae - SR B iR L - EE
FEPRIA B = MR 3 - H 52 SR A 52 2« 540
HioRZ Iz (Peripheral Arterial Tonometry, PAT) HI|
FIAFERIECHIEs BRI L - B E TR B & H

BOHIN EZDORE - AN E ATAER R - (B8RSR
B o SHEIAR — RS EIARAROR 28 /% (Carotid-Femoral

Pulse Wave Velocity, CFPWV ) HISEEF{d th S @ik
BERE Y ARAE - FTTE BRI R RE - a8 A R
B HIEIAREEAL -

— ~ FH7ES)

2023 4 5% 2 1y 5 1% B 03 50 5% (Randomized
Controlled Trial, RCT) - #&&1 T FHJ73E#E) (Resistance
Exercise Training, RET) ¥ A K7 ThEE R 1 BEFH i
S22 - BB ST B AR Z AN S R AL
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Causes, Prevention, and Treatment of Hypertension
from the Vascular Endothelial cell Perspective

Yu-Hsuan Yeh', Yueh-Sheng Chen?, Zi-Jun Peng?,
Guan-Chi Lv’, Wei-Kai Lin’, Ming-Hung Chen*
Department of General Medicine, Chung Kang Branch, Cheng Ching Hospital;
Department of General Medicine, China Medical University Hospital*; Department of General Medicine,

Taichung Veterans General Hospital’; Department of General Medicine,

Chung Shan Medical University Hospital*; Department of Family Medicine’, Cheng Ching Gereral Hospital

Abstract

Hypertension is a common cardiovascular disease that leads to serious complications
such as heart disease, stroke, and kidney failure if left uncontrolled. Vascular endothelial
cells play a key role in regulating blood pressure and vascular tone; their dysfunction
is a central pathological mechanism in the development of hypertension. Endothelial
dysfunction is characterized by the reduced production of nitric oxide (NO), increased
oxidative stress, chronic inflammation, and the overexpression of endothelin-1 (ET-
1), which contribute to abnormal vasoconstriction and elevated vascular resistance,
promoting the onset and progression of hypertension. Various metabolic abnormalities
impair endothelial function, such as hyperglycemia, insulin resistance, high cholesterol,
and obesity. Hyperglycemia and advanced glycation end products trigger oxidative stress
and inflammation through the RAGE receptor, reducing NO production. Insulin resistance
disrupts the balance between vasodilatory and vasoconstrictive factors, leading to sustained
vasoconstriction. Oxidized low-density lipoprotein promotes endothelial inflammation
and atherosclerosis. Additionally, obesity exacerbates endothelial dysfunction through
activating arginase and stimulating the release of proinflammatory cytokines from adipose
tissue. Prevention and treatment strategies for hypertension involve lifestyle interventions
and pharmacological approaches. Aerobic exercise and resistance training increase flow-
mediated dilation and reduce peripheral vascular resistance. Dietary interventions, such
as increasing the intake of L-arginine, antioxidants (such as vitamin C and polyphenols),
and omega-3 fatty acids, also protect endothelial function. Pharmacologically, agents
such as angiotensin-converting enzyme inhibitors, angiotensin II receptor blockers, beta-
blockers, and calcium channel blockers can increase NO production, reduce ET-1 levels,
and decrease oxidative stress, helping to restore damaged endothelial cells. In addition,
endothelial progenitor stem cell transplantation is a promising future therapeutic approach.
In conclusion, endothelial dysfunction is closely related to the onset of hypertension. Early
intervention can effectively increase endothelial function, lower blood pressure, as well as
enhance treatment outcomes and prognosis. (Cheng Ching Medical Journal 2025; 21(3):
42-53)
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