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5-HIAA
5-HT
Alx
AM
aPTT
AT
cGMP
COX
DHA
EDL
EIVD
ELISA
eNOS
ESL

FDP

FID

HCII

IMT
LP(a)
MAO

NO

PA

PAI-1
PAT index
PGI2

PPP

PRP

PT

PWV
sICAM-1
SS
sVCAM-1

5-hydroxyindoleacetic acid
B5-hydroxytryptamine

augmentation index

acetomethyl

activated partial thromboplastin time
antithrombin

cyclic guanosine—-5"-monophosphate
cyclooxygenase

docosahexaenoic acid

segment shortening
endothelium-independent dilation
enzyme-linked immunosorbent assay
endothelial nitric oxide synthase
end-diastolic lengths

fluorescence

fibrin/fibrinogen degradation products
flow-independent dilation

heparin cofactor II; LP(a)

intima media thickness

lipoprotein(a)

monoamine oxidase

nitric oxide

plasminogen activator

plasminogen activator inhibitor—1
peripheral arterial tonometry index
prostacyclin 12

platelet poor plasma

platelet-rich plasma

prothrombin time

pulse wave velocity

soluble intercellular adhesion molecule-1
segment shortening

soluble vascular cell adhesion molecule—1



TAFI

TFPI
tPA
T
TXA2
TXB2
uPA
WP

thrombin—activatable fibrinolysis inhibitor
tissue factor

TF pathway inhibitor

tissue plasminogen activator

thrombin time

thromboxane A2

thromboxane B2

urokinase plasminogen activator
washed platelets
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(2) @3 W 1)(Vascular endothelium)

E# W1 (vascular endothelium)+= @ 3-2°] Wukintima) Aol WA Z(endothelial
celDZ2 o]Folzl TddFoltH (g 2). € Y= BESH €4S 2= 09 79

=4S ot Bulde sy E99 154, 55, B¢ I =(vascular tone) 5= =&
oot E daw SV A8 R &5 5ol HoiderH sHERS] Vs E A
AL 2E5k=t 588 qgS FPTA &, ¢ HuAxe dHo 2 i Yo
&&= A9 fE5 WASh: siFota] A (barrier) 2249 &2 & E1t ofyzt
dgE 24, 9 WY BEA AZ A L Alx 9 71E J2 24, 2 W =T G5
23S z2d5ts AR AZ2RYH 8 Ho, 734 &40 gig 9§31, A5, 122
A Hhgofl ofgt B¥o] A/ Al Tl
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o 1 HPTE AAS AP IS S0, HAT 30%E AAH Il
7 %S ggdth HATLE FHo] OB AF OF 8 umel UF Hopo|vi, Ak Who] Yo

C BAERY ASL Wit 6 um HER PAZ BT A S0] A} AU HBT

oA Y 559 Hrof ol FFZ PFH T, 18 5
oz 714 THddgto 2 Tl E] = AHo] ARSHE| Ay Al ute] f-5/do] WalE = F9, AE
7o) g o] AR5 FAste] A S5o] LA AY A-GE(shear stress)2] TPOE
dA S50 Aolzt g 4= e

A uho] QRo= Ay ynto|dA(sphingomyelin)@ EATME]EEZ (phosphatidyl-
cholin)e], 79| WHol&= ZATE|LDANH(phosphatidylserine)?t EATIE|HO| LAl E
(phosphatidylinositol)o] &4 gtct. Zejv HE 37t 7 =20 oo &4 9 IFS
WA = o]Hg HE9] vy 271 wtEo] ZALEYAR] B R L& EH,
o|& Qs EA-Z1 §hg-o] of7]Ht.



29 M HAS A I AR LB, IAETF, G, Y, BT S DHSE
A7 . A= 57 3
T2 Ao A= Y o Fof ARgE.

o)

* A r_'?é
2 oo

Gge 2 HAEA, RawaA, BIEAS AL

ol Y2 0] oja) AP, Z, BIALAE Fo7] Fo] 71 WA Bakol 43

He Qe 7 g4skEs, teor ado] &4E FRuAmo] GehET AR
S

3 9 G 3919 Aol 3 E4FI01A
HH == o A=E4 9sto] F2AAH SHAS ZA =Hol EoUEd geEs
A Het, =, @3 &4 A @Y 9] 1A (collagen), von Willebrand factor(vWE),
fibronectin 5°f 9Jsto] @A) Fzlo] ZXHT EJt, FATE A} A Al=EY
(serotonin), Z(Ca*"), EEEAF Ay(thromboxane Aj, TXAz) 5= ek =99

£ d4m9] 3L IV, @ St BA-Z AR} §HS-Ste] EH-(blood
clot)= FATOEN X&o] § 4l&5H1 BA 0 dojd 4= Q=S girh T12u E4mo)
A2 0] A= BS o Aol ForA BH] S ES W 4= QU
o|e} tjEo] Fawo] &/d3t & uf oy 71X R ARIA S (serotonin, TXA,, platelet

T

activating factor 5)°] TrE'JEM TS £EAZ 5 Q. o] £EHH 79 553
o} 7 &7t WstEo] daw SAsP SEE Y, FoYnio] AgPE o] AEH9]
S5

48 71so] AsfEn. ol 2 H Fwe| o] Wt &, Y o2
O

Faste], A2, S8 AL HANT R Hed sH &
o

[e)
gt N3 191%}19] &AlsH= YA A =Z(intrinsic pathway)ﬂ- Q91X A =Z(extrinsic
pathway)E &9 HAH4E F4stes oot &, FHZIRJAAY] E4d3te] s A
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07 o]FojA 4} g f(hemostatic plug)oll A-847t FH A A3t o]2 X &ul7)7}
. Wl FzolA= HEAAHcontact factor)oll 23f XII IAHS] 4517} o] o7l
F EAH LR X, IX, X AT @435tE o] EFXl(thrombin) 4%t 24d 4=
A= &4 B A A FEH= 22 QAR Htissue factor, TF)7F VIIQIAReE 2gs}o
EAAE FAdsto] IXet X QIAHE &3kt

AR A Woll A S 712 TF/VIla A} IX QIAHE 243} A|7|HA] AJ&Feer 11
A2 7] [Xa AA= Va AR 24 o] 22 EEH](prothrombin)g E&E4l(thrombin)
o7 @AY EFNIE MAf4¥(fibrinogen)ol A-Este] A4 SFA(fibrin
polymern)E A3/dst=tl o7l XIII AR} 2-8oto] kst A2 (cross-linking)&
2= ARart 349 EENS R4 AR oty VIIL V, IX IAE &/d3tsto

I 73S B SEATE 9T stk EA79] 1A (phospholipid)¥ Z<(Ca*)2

SaLe] of 7 gAoA Hx2Ql

g4

¢

= .
A BREE A2 JAHAY EHS =0 B NS
FASH: A Btk AR 839 7P 8% dRke 84 W &84 A(plasminogen)
gtAu) =4 A A (plasminogen activator, PA)°] 93 kAR
(plasmin)o. & H3E] S &9 A1A H74() Eoll4HE(fibrin/fibrinogen
degradation products, FDP)& W& ESATS HF4AE oflel HR4AYS &9
Al 4 oy} O ¥g2 FA4Z ootk PAoE f-Z7|UAI P (urokinase plasminogen
activator, uPA)Z} &g (tissue plasminogen activator, tPA) &+ 7}A]7} = tPA=
F2 3N HFaLd o Hofdt= HhH, uPAE & (uPA receptor)l] Zgs}o]
A ZAT Eetan| 79 43 T7H7= 282 Stk E 3).

Q
X,

A4 Aol X 8o] sl Tl A @2go] oA uA Bxlo] th Haju
42 Fte] Bojo] Aol S, ol 7 8910 Qs ST 28, S oA
28, WA Ba) A8 1to] ZYol 7INW Gxo] YA e, W vo] 24w 49
M40 Bagt 3o Yot Exk W) B Aol FUBRA Fao] AP At
23 4E BRL AAo] B4 ke G X Ld), Hu i BHL B SIS 2
slo] 2%, 55, U 452 Loy|u B9 wet Het Ko FAMHB(thromboembolism)&

= u
zHs] = oot 22al 39 W €42 b, A, W, 22EE 5o ARl ENESS

o Argof o] 27 517k Q.
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X11 XIIa
XI XIa
LY IXa XII X1
VIlla
X Xa X
Va
prothrombin Thrombin
Fibrinogen Fibrin
XIIla
Cross-linked
goi=n Fibrin clot
Fibrinogen i
Plasminogen
TAF1, PAI-1
Thrombin LP(a)
Plasmin
Cross-linked
Fibrin clot FDP
M4 29 a-antiplasmin

AT, antithrombin; HCII, heparin cofactor II; LP(a), lipoprotein(a); PAI-1,
plasminogen activator inhibitor-1; TAFI, thrombin- activatable fibrinolysis inhibitor;
TF, tissue factor; TFPI, TF pathway inhibitor; tPA, tissue plasminogen activator;
uPA, urokinase plasminogen activator

I3 3. g

alo

9t oA g3

() HHlAZS] 7] o1

HS4 AS(AE S et 2EH L, 454 ARIEZIR], HYd 2299 =& 5)°I
A& 35 WA 27} sk %‘éi}ﬂﬂ‘% 2743t AHi7E iAoz ASEEA, Y]
715 o1del ;e 4 At 53], ot AHiolA H=et T4 A=l SEHT Al

ZZHE vWF 8% oflgl soluble intercellular adhesion molecule-1(sICAM-1),
soluble vascular cell adhesion molecule-1(sVCAM-1), E-selectin, P-selectin®} &2
84 22 B (soluble adhesion molecule)9] 8|7} I 5HA Z715HA =11, £AME
R AelE S AEE] Aol EGAE FA5HAA Tl F-Eo] REN, A= F3o]
ForA A9 SFo| WA (LY 4).
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AT A AH)

St A

Wl A2 FAA GA oA AFeE A(nitric oxide, NO)= 4 & Q1 95+ sttt NO=
WA E A ofm]|iARl L-arginineCZHE AStA 4 S48 4 (endothelial nitric
oxide synthase, eNOS)ol| 93l A=t NOS HEHQ 7[so2E EHo|t 282
£ & Atk A4E NO+= 8¢9 HEAlZ(smooth muscle cel)Z gHitE o] 874
guanylate cyclaseE ZSFA A O ZH cyclic guanosine-5 -monophosphate (cGMP)Z
j7fe % o]¥S LSt cGMP+ 23 AEAHsecond messenger)Z 21-&-o5to] HE
9] ojgtolu} At & A9 Z2 NO9| B2 FESHY a5 FE3th NO= ¢
o] ooz F&EA Ato]EFIRl(proinflammatory cytokine), AR 71l(chemokine),
B2 B2 adhesion molecule) 52 &dE Hbssto] wid o] A3 W 2 A(vascular
recruitment), 8% H&9] 54, 4w S At EA F4gol Hofste 2ARJAA
(tissue factor)?] 4 AAIFO =N FH HIN R 7]5-Z 2Eot= AMAA IS 93

SR 5).
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ey g B, IAES E S 5 3 S 99 AR Qs i A2
7154 1Al 324 a7 DAsHE, WAl Zs obA AgRE Wold Ad2 ShA] Fshal
23518 FAATHAENZE 2 5HA Het. eNOSO 9lsto] NO9| A3/o] & =2 AU,
/g AbAF(reactive oxygen species)l 2J5te] NO7} AF8tE]o] ONOO & HHH o &/
NO9] AJx ] |-8&(bioavailability)o] 4" 4 Qltt. E3H AAAEH ONOO = eNOSY

Z8 49 BHE A8 7] AY arginased] &4 S7HA1A eNOSY 7149l L-arginines
A ]ﬂ‘/} BHE =5 g2 24 “eNOS uncoupling @4 (eNOS2] v A2 9l &
o2 ] 0779 H,0.7F A4 EE @A)’ ol =gt Z3H oz NOE wi7/i2 g v
9&# g3 o] endothelium-dependent vascular dilation)ol] Zol7} FHEoZH

ol 2919 JFL At

LH x| M = Ca?*

eNOS, NADPH
2=

L-ot2 x|l
NO
5
O = Guanylate cyclase
0|t <« cGMP GTP
21 5 NO(Nitric Oxide, AStAA) & HE

wolol IEH g Hste M £ EA 5 stve A @3 H9] H 2 X (stiffness)
Z7tolt}. ol @ Yo RHEAQl @ =5 /0|¢o 2 st FE(shear force)t B3 E

(elastic recoil)o] 93l 7]Qlst=d], =o}=2 QIst AetAE (elastin)Q] 243} A, 3 &
W Z2HAe F7F, €% ZFotE d(creatinine)® =201 Y| ZH(norepinephrine)?
57t HE A2o| wetEA(beta receptor) LS| 4, NO9| 4] 4, A=
(endothelin)®] &H] 37} 5ol 1 Hlolct. Teu B H 08 a7t SXI=AY, I1EY,
IAES, T T o T o] U= BE S22 T4, A, AR RS A 7Y

ARE TS U ASHOE Qlste] BB FHE F7171 vholo] Hlste] A5 5 e,
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A1 B0l $&9 ek} S ek dukpulse wave)h o B4
Ao Aol %3t 0|k W stEA Bl o] AdEolE BE 4ol 4457

whgo] £A1S 2efelA] heth el A Aeko] 919 2.9 5o olstel Wk A
A3 G 9o) gel o] ATA Hw sk Qg Wigjo] S7sHA) Hck. ojsfat Here]
Z7he FU9] JHEE F7H7IH, o] sao}oq wsto] gt Akd} WAEY FA5Y
om0 g utz7] stol Fato] B A% FBL 37 HIL Aol FHFUAAES
HEe BE A% Y Y ES fushA Ak

2t el X5tet ZHAE IHAUX}

(1) SH2H2

FYAHES AW ZE Axute] S8 74 JEoln, S2E ol el o=
2 B BEES FA5H= o Wl 583 ARt} A EH Yol= FHAHE
FHAHE oAH, S92, XA 9 AL Fo] Slet. o] F SR A AR o7
O F AMGEI FYAHE QAL Alxdty} 2R P9 F2 JRORE o]-gHrt 3HA,
% AEE-ZYAHE(DL-cholestero)olW S84 %7t =4 =4, & W A%
4 A4 £H 02 Qlsto] HATHATSo] ALY ostEnt. 1 At 3 Ho|
A e o] Fhasta Fo| FobA A9 S5 WofiolA Het. wets SHAHE,
ALE-ZHAHE A& 24 A AASHES A5t it o9ks g8 1dE-
g AHE(HDL-cholesterol)> % W X171 A% o) 25|28 FHAsHS WA 7Hs/do]
7Fetet. oAy @ Y LDL-FE2EHE9] A% 9 HDL-ZH AH &9 A5tE Boto] Y
of o]4fo] Ay7|H HAEHHTY] $jFo] A},

j olo

lol o[N J{T 40 = m
[e)(}

n[m_‘d_

TELL 557] FYol 140mmHg oVgelALt B4 Bl 90 mmHg 014 e
Wk}, o 7|7F TEYo] A&EW Bakuo] el wo} Fxto] TS Y FAAAA
o] Yol 4t of7]o] gl & SeAEE Serol Hol, ©elS 9 AN Wt
A o] A2ew Gojo) 582 Wit
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= HO| 20t —
in vitro

A

49 (Fibrinogen)
-f-4 @=FA|(Fibrin monomer,
D-o]&A|(dimer), fibrin/fibrinogen

degradation products(FDP)

O

Prothrombin fragments F1+2(F1+2)

—~ 0%

Z&tAu) 1 A(Plasminogen)

Og?r\j%jo

Sean A GAskIA o4 T
(PAI-1)

22y ZetAu| A EAA(tPA)

FEZIGAE E2tau] e 44 (uPA)

O

P-Selectin

E-Selectin O

. Soluble intercellular adhesion molecule
e s1cAaM)-1

O |O|O0|O0|O| O |O
O |O|O0|O0|O| O |O

A=

43} Soluble vascular cell adhesion molecule
(sVCAM)-1

O
O

von Willebrand factor(vWF)

O
O

EEZHHEU(Thrombomodulin)

Endothelin-1

O

AFsHA 4(NO)

O

Endothelial nitric oxide synthase(eNOS) O

O

Bradykinin

e -
/(\é; HeWo] e MZA L-type Cal+
T/ | channel2 £33t yakgH o] Wst 24

o|¢t
YoM 2 o] g3 2HED-FMD)

O

Peripheral arterial tonometry(PAT)

O

Segment shortening(SS)

B U7} 2|4

gl
r
)
)
ox

e rﬂfxa S (PWV)

O

3R 4+(ABI)

g 371 A(Alx)

B3 = (Arterial compliance)

g

O

B o Betmel 44, 37 2 A

gH 5E(Venous blood flow)

O|0|0|0]O0|0|0O |0



gk
o
e
e

Lt HfO|20H 2

Z(jicé:rl tﬁ_cé_% ke o Eﬂ-_,] i/\u_]—]ﬂlﬂ&ﬂﬂ = PQEE _Z;EX 5} 2~ 01’[4— Z o:]__[L Eﬂ-_,] Q]‘ﬂ
A3 aoto|AH(sphingomyelin)¥} EAIE|YE(phosphatidyl cholin)o], 2 Wi
o= ZATEIAH(phosphatidyl serine)} EATIE]E o] A[E(phosphatidyl inositol)°]
—f—xﬂ St} 2y AEF7F R A=) oste] &4 B IS WA HH ojet &2 Bl
%7} st o] ZATFEIPA-IO]l HO 2 L &5, o] & Qlsto] FAl-Z1l Rh-go] of7]Ht.
laﬂi A7t ¥gE o =25 AE 9o ZANEE A S5 @93 1E
B S o

(2) A4 =

@ MZEL(Serotonin, 5-hydroxytrptamine, 5-HT)

MZEYUL I ZXSI| E(enterochromaffin cel)?t F&H Sol4 EHEIKtryptophan)
ogzRH /‘3%‘:} EYETL tryptophan hydroxylaseol 98l 71&Ea) = o] 5-hydroxy-
L-tryptophan(5-HTP)°| %1, aromatic L-amino acid decarboxylase®l 2J3] &7}=
EA5Hdecarboxylation)® o] A|lZEU(5-hydroxytrptamine, 5-HT)2.& HEEh A=
EJ2 7t ¥, @¥UgAz 59 xZog {YEo] Riopil4ikdlad(monoamine
oxidase, MAO)°ll 93} 5-hydroxyindoleacetic acid(5-HIAA)Z thAIE 1L, 5-HIAAY
5-HT& A2¥ 2 & vl 4. 5-HT+ oA = tiFiE oo A4 =o] ity 4ol
AstElH [ElEo] thA] @49 5-HT receptoro] 285t -3-3-& &R A)7]7] W&o
ot &/43lo] vio] eutA = ARGEL

it}
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@ EE=24A(Thromboxane A, TXA)

TXA= g4u0] A3 S off A4S H2ME-E ol T2 A= (prostaglandins)
% stutolth. Alzut 1A Fof EAsh= ot =4Harachidonic acid)& 71 & & stof Afo]
SZ A A Yo A (cyclooxygenase, COX)l|l ols] T2 AEZHd(prostaglandin) Hy7t
AAE=Y], o]2HE TXAyF A TXAE ¥H7|7F gonz Qbgst qiAAIQl
thromboxane By(TXB)(TXAz9] 2 thAMER)E AEote AR o R T:_ﬁ\_l?_]r-‘l]
Gt A=E SHATE & Yoy £H 9] TXB, R TXB, AR
TXA:9] 5 A5 & Aok AFAEH Y3 TXAF0] HATHH T
5= AATH™ 8)

_l% ﬂl
olo
k1
N
- El
o

Qx| E-of2t7| =4

/

of2t7| =4t
Wiaoxygenasa# kl-g—.n] %:KE|
PGH,/TxA,
A= |
od . -
HAT

37 8. UG IO A TXA, ZEAH|

[£A: Biochimie 159:55-58, 2019]

® L2 AERAO|22! |(Prostacyclin 1, PGI)

M= O] QX HoA phospholipase Zg0 & HeH olgly| &AL COX Zgog
LZAEETUY 3 7% ZE2AEMPO|EHS ARt TR AEAOIZY F9f sl
PGLy(prostacyclin )= @3 WA Lo A 714 Wo] BA = TXA9F 28-S Fro e
g azto] A3t 1 Eg}j_ A< wrssic}. £31, I3 oo & Tolsl Ao = oA
Ut PGLY| FE+ AR thAMEESQ] 6-keto-PGF 2 Wed 4= Ut TXA,/PGL9]

vl &2 AAtste] ¥lE&o] &5 3 /A a0l e A= A4 = 9l
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42 A WolA A, 4 B4Y 45 da dgo] dojdt. dau gl
SEE 24350l &4 B0l SAFeEN A 88 9Tt IEr dan
542 AL +F H7Hol =0 2 & Ao 49 29
450,000/ule]™, @471 20,000/ul oJot2 HojAH X} &¥o] dojupnz H-3t
ol tigt B7HE sfioF g

T2 S A B2 AJHolA A2 (cytosol) H Ca $E=F 100nM Hej=z 4
SHAl fASHAL Qi o] FEE B4 skt Hlwe o, 10,000 Hj o] W& FC&E o] 5k

+ MEZ%T} dense tubular system® Ca-ATPase®} Na-Ca exchange 2802
SA =G, A U 71 Ca?' e AR EW(calmodulin)@ 2E35He] myosin light chain
kinaseS %”*éilr ]74 /‘ﬂi 7L o]F+= ARl myosin light chaing QAo 24

HE ettt 2 AdS Wz & Ea W 2= 799

® ™2 (shear stress)d]| 28 SEE|= MET QEf A (microvesicles) A4
A

A4E(microvesicles)= Al ZEo]| A3E|o] = —1 70] 50-1,000 nm FE &= BEx2

AZE 749] ASof Tojsh= Aoz AHA St A4 Yo= Y 1o Hojsh= 27
Q1A tissue factor)7P o EAste g A} %‘1‘ S #oT 7HsAdo] e Ao=
A=A Qlet, S A4EE PN Q1R o AtelAY -SRI B kS

2 1= o
SgH FAZFIE ST 4 Aokal HuEy Uik AE e} A A ZoA FE A7)
ZAFE WA E2td (atheroslerotic plaque)dl & $&F02 ZA5= 7,4\5 5\__/;3,57}
Ao Toldith= A HgA o s Yehd & Qo I8 BE Ao
shH do] /A E AT & o AU

F>
_\;
o
P

For O XI| o
@ g4t 3ES

@ Agonisto] 93 SEE= 4T SHUS

YLTE agonis(EFH, ADP, ZeH, BAUBHAA, AZED Sl 93} 4w
o] Yoluh. et Hd A2 L A FoiS Yos) Bk,
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1y

@ A3 (Shear stress)o] 98 L EE 47 37 HES

agonist & ofHzt @R 2t EE AR A3 H AsH e Bdotdrt.
2o ofet E4 SF2 agonist] oot 4t ST thEA AFAHJA A
Agoll= HofstA] ot ARl el 24 AT o] Bk IHEE A

FEEHE A% 37 HkS(shear stress-induced platelet aggregation, SIPA)
A=
- =

B7ele 28 BANER AR

T2 EZHI| X|2HProthrombin time, PT), &t 22 EEHIEFIAE| A|ZL
(activated partial thromboplastin time, aPTT), EE8I A|2HThrombin time, TT)
T2 EER(prothrombin}2 % Foll €0 = A ZA GBS IYo) 4 F33H
IS o= E4oltt, TR EEHL EER ZFIAE (thromboplastin) B L& EEH[LoLA]|
(prothrombinase)°] <J3f E%‘ﬂ(thrombm)&i AgEy, EERL & Y 484
(fibrinogen)& A-FA(fibrin)2 ATA7|=H|, A4 E A &0 4T J—} Agsto] g4
(blood clot)& A3t} PTE @ S11 3 F QR A2t 3542
AAtof| v A= FFE B7Ioh= WHioltt. aPTT= U B=et 55 oioﬂ
At HA = FIFE B7Ist= WHolt TTe 384EE B7lsks WHozE A
i SPA R A7) EFHIC 84S Frhoto] R4 g A4 o4
o UATHLHE 9).

r:i
£
ol
=

e e

_&
ol
Sk

B>
tlo

Jo
o o oo oo gt
Rl

N
-

1:12:
lo

i

|

LA HE= QUIEER
SR} S0I%}
X, X1, IX, VI "
=R A EH

egbgaan === E2Egyl
NZHapTT) gaoxt AIZHPT)

X,V I, T =220

mez
33 9. LI Tt olok Hot e 0|
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ABE 98] Bl Fuaa &4 9o HaE 1 Pl
@ow}h U] B gl dolyith. Bt oA 1]

1 E N A - thrombi)o|2t

Bzs3
X Z|QIXHTissue factor, TF)
TF= YT 5lZ A (subendothelial tissue)d} i@ o] £A5}= ghilgolt), TF= &

Sl FoA ZREFHICRRE EFHIo] A== B9 AlZo] A3t serine

protease VIla Q&S] AlE HWH receptorz 2-&-olo] 2914 AZ9 Y 315 &35}

A7l 9 3tk TFe @93 18RES 4371 B2 AldEd0 93 TF7F 7H4std

o=
2P A 7150l S Aoz AT 4 QU

_I%

)

(Antithrombin, AT)

S
oot
Im
O
rc

FEFRZ oA A== iR, EFRC] 485 AT £7F otz 2 &L
Aol Tofshe BaES S A7l A2 i ZA ot FEFHL F2 lla
AR} Xa AAE JAIEHH, Vila A, IXa AR, Xla AASE A Futzo] g4
AL 2,000-4,0008 F&= 1 A ¥Ego] S7HETH FEFH2 B il Hofshe
WSS 271 ER FEFHS S7HI7Ie Alded2 2% A 7140l e
Aog wd 4 Sl

® Protein C

Protein CE H|EHY K 9]&4 A8 4 @%—T’Jﬂi, EEvlo] YuAx THS] EFELE
o] Al E45HEh B protein C XA, 24, protein S E2-2 Hho}
Va Q2+ 9 Villa QRS BEASIA7| 0, Sekan|dl S431917 o4] whl 48 ulegst
5o} o4 8o1S 13 GebA protein C 35 A A8 ¥4 2 8A 242 YA
Cl=

)

Z| A

_4

® Protein S

Protein S= @3¢ WA ELo|A P& BlEM K &4 E4 gt ol I5ofA
5 7H] @H, & 52 FEi2t complement protein C4b-binding protein¥} Z3gt B34
FH = EA5k=T, o] T FEF2 Y S IOl B3t V ARk} VIIT A A
Shi= protein C2 B QIR 2Hg-5t0o] A il IS AA|oh= AT Bt

)
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2WISHE 154 Wt S0l

@ Lipoprotein(a)(Lp(a))

Lp(a)= AdHo g FYAHE oA} SHANT 22 AEHEZ apolipoprotein
B-100(apoB-100)# apolipoprotein(a)(apo(a)) &2 SHA& 4= o] Ut} Apo(a)
o|gslA%o] 25 apoB-1000] A=l Art. Lp(a)2 apo(a)s BetAr| At 75
02 9xEle] Zatan| A nEvle] A3FS Ao AATOZH fibrinolysis
£ 7|3, SHSTE Z71A 7k o3t EAC R [pla)s E2AAS I A A

o 747} Pl AHe ol g

1o mu &

® Platelet activation factor(PAF)

PAFE= QIXER 4T S-S SXstH, 5180 93t nA| 3 &43 AFHHSolA
et A2 283ttt PAF] ofsto] 3 A S7ket viAl @3 &43o] fdE 2t
ofyel 5ol =502 23] o] Yojdrt.

(L)) dRA(Y) Sl

@ 48 AL (fibrinogen)

T8 ARAYE 1A = N 3 FAHE v= dEHdolt. ALY
G350 7 FH5HA EA5Hs @9 3L QIAe|H, EEHIY gsto] 5844 ARrAaE A
H1, 484 damy) 25ste] EA-(blood clot)E A% AG4AY 450 ZIl51=
A2 BAPEY AHS T7H171= A #Ho] QT

SALHAYUES 2HF ez BHS A] st Eadss A=

ol
-1 O
8439] 9k A9 e A Atk 484 Afagol EEH ool

Hed SRS BET AL A2 2] FRA(polymen)7t Hv, o 2A 4T
MRt 2YFUF5 SRS g 2 BEL BAY AV GTL T 5 AUtk D-
OIFAL YFC| HRALNNER WAL T DAY Hd FUAV} ol Bh GO

2EH o0& A Edolrt. D-o|dAl= BHCE F /i D &HQl¥} g /i) E E=H|1o]

2 EA5h, Z41Y EAoll= E THQle] "ojA Uzt =43 D-o|Al=
G331 71H o] B35t F-E Astiie A9 YetA] =14 10). 1 2= D-
ojFA EF vrw FHFS Adsh=t E&o] Htt. E3t, @4 FDPY 57t o2
myocardical infraction = coronary artery diseases(CAD)E IR Y& 3219
Aol A A<l o A&t 2ot Q.

24



gt
o
e

i

Plasmin
Fibrinogen —>  FDP

Thrombin l
Fibrin monomer
Fibrinogen l
S H oA Soluble fibrin monomer complex
Thrombin l
Fibrin polymer
FXTI l
gagk Stable fibrin
l Plasmin l
Mgars cH D-dimer FDP

FDP: fibrin/fibrinogen degradation products
—|E.I 10. A-IOA |:|-Ekx-||o| AHA-I-||- 3|-|

[&X]: World J Gastroenterol 23(12):2209-2216, 20171

® Prothrombin fragments F1+2
D2 EENL ZAStE EEHIT prothrombin fragment F1+2( F1+2)2 E3&c}.
JeEE ool H F1+290] Z715Hs 21 Bolem Bye] AE= AFgHT

@ E2tA0|=Al(plasminogen)

ETtAn| AL ZhoflA /s dH o R test S/ 1A ] Qlote] EatATl(plasmin)
o7 AgHE kA A3 Q1xF Vol VI, A44Ad ATEH, HAf4Ye Ejgi.
Zgan|e A AY A AG4L59 #5tE 4 @ MAZo] Yerd 4= Tk

® StA DA E95I0IXF AX| THHE! (plasminogen activator inhibitor-1, PAI-1)

ETAn| el g1 A Tl a2 FA47] dde] dFo R, 2 vy AxX
oflA BdE 22 STrAn el B8 a4t AgeiA B EE Walist=T, ol ¥
L3 Y S5 FFFS Fof HAIHESE T 98-S EATHHE 11).
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Tissue plasminogen
activator (tPA)

‘ Plasminogen

Plasminogen activator
inhibitors 1 and 2

v Plasmin

Urokinase plasminogen
activator (uPA)

Fibrinogen Fibrin Fibrin degradation
products

Thrombin

JE 1. AR ool PA-12] A=t
[&4: Scientific WorldJournal 2014:2014:858293]

Y ZetAD| A 2 |(tissue plasminogen activator, tPA)

©)
b

229 Seaned @A EEtan| el SHATo R AT IS Sisto]
H7lo] Hafjo] Fof o}—t— AR, o] WA ®oA WAE = serine protease©|th
GAOIA 9 tPA/PAI-1 = AGAS Iy 19343 wlgo] ATt

@ S2I|LIM" S2tA0| A EdX|(urokinase-type plasminogen activator, uPA)

FEIIUAY Setar e S84 9 A7Ee] AWoA B R Al
@] 71 (extracellular matrix)o| = £X5t8 SHAnLAS ZAvIoE AHAJA 7=

1S Sufsto] 4 o] TofSh= serine protease©|Tt.
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(4) ¢ Uy 7=
(71) WHIMZE 2ot

@ P-selectin, E-selectin

P-selectind} E-selectine &3 @ WAL FHOJA NEZRZERZ 2HE
sto], E WA 2] E4351E Uetdl= AREZE AREE 4= Stk EFHL0] 9fsto] F3 Uiw
Az o] #H|| E-selectino] H@E 4= L, 3 ¥ A|229] A7 =<l Weibel-Palade
bodieso| 4] P-selectin®] £H]E 4= itk

@ Soluble intercellular adhesion molecule(sICAM)-1, Soluble vascular cell
adhesion molecule(sVCAM)-1

SICAM-12 E3 oAyt WA A3z o] ol Y == Fid(glycoprotein)©lth.
SICAM-12 BE2 F2 $E0 2 T YA Lo EAstth7t Afo| £l ofsto] A=
gto f=o] 3A F7Iet}. ICAM-12 W@ oA LE == 84?0 LFA-1(integrin)o]
3t ligand & 2-g-sto] WS A o] F2F6HA sfo] 2] QFO = o] FA|7|= AT
stug, 3 WAz E43E Ustll= ARE AHEE 5 3Uth sVCAM-1%E Afo|E7L
Qlof| ofsto] i WA 7} A5G o] oA d == ddR, Fot, ddF
AR I8 3 A7HES B3 WA o] B2FsHA| Sk wi T St

® von Willebrand factor(vWF)
VWEE A 8ago] Thelsh 8% ool Aubeos Fito] £4fo] 44 2ol
AFEE dato] Mz J7|A Hol SEF7E IolA Hal &do] A "Ho vWEe
22t 22 4TS sto] damo] & J7IA oA @Y SALE ST ERolA

VWES] $%0] £ 49 84 949 9d0] 2 4 ok

O

@ EEH 3 EZ|(thrombomodulin)

EERREYHLS g3 Yoz HHo| HdEE A 2 @2 (integral membrane
protein)&2, @4 -3 oA EFHI 9sto] F=H protein CO &/d3}o] thgt
BXoAZE Zgdlo] EEHIE procoagulant enzymel ZH-E anticoagulant enzyme
o= APAY R B S TS AAIT,
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@ Endothelin-1

Endothelin-12 ¥ WA oA FAFE = e E(peptide) = ZFEsHA @&
271+ 98 £33ttt Endothelin-12 ETAS ETB & 74 3-89 receptoro] Z-&
5tH, F receptore B5F BEZ A XA TAEH ] £52 A7 ¥ Hofnt.

@ AR A (Nitric oxide, NO)

Astd4AE YoM ZoA ofu]iAkQl L-arginineQ ZHE nitric oxide synthasef]
endothelial isoform(eNOS)°l &} BAEE. NO= ZEsHA EHE o|gA 7= 9T

Fsith D88 @ £ A 20 A A 9 ARG A AR S 558 =459
g olgof PR avkE B2 = At

® Endothelial nitric oxide synthase(eNOS)

g3 Yo AZ9 NOSE ofu|:Al L-arginine 2HE NOE AJAsH= a4olt},
=B o] §49] Z4do] olA|H NO Aol S7tste] S o|¥A7]+= 22 UE
g 5= Qo

® Bradykinin

Bradykinin2 T2 A€RAO|E3, NO, endothelium-derived hyperpolarizing factor
=& EH]5to] 7383t endothelium-dependent vasodilator®2 2183ttt

©® CHS ol HET HIZ0|M L-type Ca>* channel S3 LijgHY =0l wst 5%

Y5ue] BT AEOIA L-type Ca®* channel B3 a4 W5 Wols 2450
24 WY 501} olgto] oJse] Fxte] frFolut ojghel YRS HAEA AT 4
s

® UM o| & &2t 22k (endothelium-dependent flow mediated dilation,
ED-FMD)

A o) B3t SHED-FMD)E BIESA 24 WHoE HuAE 752 Bk
2 AAPEoR, 1 AAAT 9840 A7el o8] AUt FMDE 24, sfaty
A45o] oJ3) G| rone AEHOR 2ASAL POl 5] HgoHe Seow due
58 Z71o] ¥rSSLT olgto] o8] AEAS shearshA ek FMDO] FRul A=
YAzl A FehEls NOoJE W] Hha) i NOS oA1A|9] Soli Ftel 4 FMD7H
GlolA|7A Sieh. T mE FMDE APgute, WE5 2L daudase] S9e drie

BT

lo ®
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gt
o
e
0

5t ED-FMD2] ¥3}7}h

o

re4 glon] Suol A SAAT AFRAS HAT F T8 A 54
S7FotA A=A ol Wul7]so] FAE AT & 5 AT
@ Peripheral arterial tonometry (PAT)
U 7|5 ol S4 sHAS5e U 71HoA Sast ddH R Bt Adw
Agto] whgaly] Fol Wl 7159 Wakh Witk PATE i A7 ] Wal MRS B7ske
A EE B (pulse) 27] WIS &4 digital pulse amplitudeS B713tch Txo) A
4% PATES b oA 5788 FMD @4t & A= o Qi
Segment shortening(SS)
2 Astdy e SS= = A 59 75 B7HE A% A #olth
SO L X
WO A2 FRet HHE I Ao FHE, A3 AT ES SHA
7ZIAY ALY H|EE op7|ot= & 5ol IFS Lor FHAQl AR Y E FFS
et} S 279 AYARE ARUE, A QA% body mass index; BMD, 71, E5A
Y A4A EAGE ozt A9 FA|, A Af(leftventricular mass; LV mass) 5
YA E FFE Wk,
G) g8 =84y
(7h WIS (pulse wave velocity, PWV)
= % 9EAS S5k E£E AARolZtaL HalE o] gtk PWVE B2 wet
= A:—Ei Aol A B B3] ofs) WAEE Fujuuto] & A%
Ae= At S4sto] Brkety, £4 E 71 @
e A =
F 34 @?ﬂr AAZE
Aol ge

PWV
o] &5t= Wulrl A
Y=g yehdch, 19 Jﬂr 13} 5o oJ5] 4 $4F o] AL ojg] e
Hltk, PWVe 14y 571 A4+(Alx) 2
= F2 A
o o) QL %xl
s} mhet

i
*%
r_]‘j_‘
2
r

T =2
Fu

oA oE 111477}1] qg
Atolef

Tt %S

131, PWVE= &
PWVSt g 37F A%
o], 7], @] Z-&o}=

AR
Uehfi: $& Hrzoln
A & Y,
Oﬂo(};__ =] H]—o ong &

Alx= 8¢
oej3t RATHE Yo
AL F PALE 2ol AFahe Aol Fh
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ABl= ¥2 399 3945t A& 45k Wi shuolnt. Bxdde| HAR-Fo
et B FUe] gl dasH go gxEdo R s ditdoss AW AY SR
gto] EobAl= Zlo] A<l F4 © B Hole A5 g 7919 ¥5 AHE §71d
T A ABle 25 £57] €92 ¥ 57 €UoE Y go® Aot 28X
PES Iz AL = s, ded €42 W2 o, 25T U2 52 &2 A st
Ais7| e Rty EE 59 FolA WEEW(anterior dorsalis artery)°lyt FH3EH
(posterior tibial artery)?] 8¢S W2 ZHoto] S W ¢S A5 POz o] &

AL e 22 ¥ on)g Fof W FUEOR A et

(C}) o+ =7t X|4=(augmentation index, Alx)

Alx¥E Fhatmto] ojst WoF 37]9] ¥ishs oujata 7449l A RE ARSHTh
AH=E ¥rgshed], o] AstEwA Aol A wASH 1 wukel oA A%
Eole= vhAmto] Syt kA Al vt} F4] Salo] 47 TashE F4
Weto] Z7Fste] 2%7] Eeho] ASITH LY 12). o] A5e FEE 5719
A2 e 2Ag g 371 AL Zodit). 0ty 371 Sk FA4A Rote] Srtets A
Eo] o, WA WA Iy 9 of|=ob S TA T U

lI

o
fo
N
el
)
19

Hzbst s Agumentationk, AE|E St
Forward 3 Forward
Incisura Incisura
Reflected Reflected
Reflecton site Reflecton site

37 12, AYet Fatat A E PRl BhATE 2] F2to] /5 augmentation 2l

o
[EA: 2, diAdeedud T3] g aet: 125-136, 2009]

(2h) S &2 (arterial compliance)

Wo] A4 Z7te] <Jgt ol ¥
SES WA 3 BY £3EE FUE ¢ RGIA BY W] 12 W JA(EE
w2)o] wslolct, & 47o] 5 wjuict £%7] 2 2
Z(A7)o] ottt f-AsHA Wsleh=AE

) o‘ﬂ
=)
2 H
oo
1
fr
of
T
olo
o
)
gk
r
2
ok
o
o
Rl
4
Ay
o,
rr

g,

0,

;
ﬁm&

_l[)l'
O_L.
L)
S
30,
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gk
o
e
e

(o) et

o] el yo] Yol AY B Bo] EAYAY Polo] 582 W] H Pto|
olAlr}. 2, @a AjAle] o W7} A] ALEElE of e Hpo] oulFe} e T HWlslo]
M ojng gelgt.

(H) S LY S2t39] g4, 271 L M

A
T
B Eehae) A4, 27] W ASE SAEWA A9 AES WS AEL ol

Het

(Al @ SE(venous blood flow)

AZS AWML bicuspid valvesE 7 1L lo], 319 AN EZRE A Zo g 3 wgF
O 2 FHo] o] FF = UEF 3ttt} o] 23t valves FAFHA] gha o QoA it = FAo]
o] & Utk(venous reflux). AW Y F(venous reflux)= B return?] £A3 5714
Aueto g EA A 4= Joug A FHIARE FAste A2 YHSFH & o
=t
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2. 32 HO|2072] £ Yy

o ME7 w
Y7 AP 4E77 WYY v EEE Eavd AU
4Y 77t AP e FAST 9 9l ~
AgE e mastEd o) E HES oA o
BT AL EATHE DAl Bol4 0% AYSHE opdlAl-

v}

=43ttt A8 +E AlA 3 B3 Annexin V-FITCZ propidium lodide &%
1.9 sl A0 158 Sot sttt Binding bufferE 715t & St Al7F Yo flow
cytometry= #4120} Annexin VO] gto] S715HH Al Zute] Hyo] &

GHY=HAHAN Y HATH)= = S
AR §A Eol #HStE S &5 2o E
92t 3.80-5.90 cP, %A+ 3.40-5.0
9.80-16.80 cPo]tt.

d

(7H MI2ZEH(Serotonin, 5-hydroxytrptamine, 5-HT)
AIZEU(-HT)E @autolx 5743 5= k. hgho] FHI X
AT EHIARS H7IRE & HCIOZ H7isto] YaEeste] 450
NaOH¢} 771 8HAIE A7t & ohA] YAlEE st /715S A st

%
3, 0.1N HCIS H7t
ol PAEESH & ARE At AIREY 2 high-performance liquid chromatography

(HPLC), liquid chromatography-tandem mass spectrometry(LC- MS/MS) 5= ©]-&3}|

o=
7Rt
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(L}) EEE2A A(Thromboxane A, TXA)

TXA; Z+ @Yol A|zujgAofs thAEZR] TXB, =& S75to] ¥
TXB; 5=+ 4834 enzyme-linked immunosorbent assay(ELISA) kitE ©]-8-3}
AT & Atk

(CY) T2 AELAO|Z2 I(Prostacyclin |, PGI)

LI AERAPO| S AL AZmufjdolt ol ABloA PGL, & ¥ P tiARAQL
6-keto-PGFi.(prostaglandin Fi,) =& &35t H7Ietth 6-keto-PGF, TE+&
/3-83F4 ELISA kit o]&5t] ST 4= AUrh. TXA2/PGLY| H-&Z AAlsto] Hlgo] &

55 Y A Bl A A0 A4 £ ek

B =L ([Ca®'li)= quin2/acetomethyl(AM) etherE AM&3lo] &4
tt 4T 2E3Y9 quin2/acetomethyl(AM) etherE #7}slo] °"Wﬂ ujoFsict. &%

-
gdoz g F MRS AFAL HEY 4We derh AW 5 1x10°
cells/mL7} H=% &% £99 ZH QA7 AT %‘f}l"f(F'fluorescence)2
spectrofluorometer2 £33ty ATS &oA|A 4T A2 Y quin 28 AZ H

N

o8 HEHURA SiM ZE ol Ei} o] FHd o%ﬂ(Fmax)E S4%. ol%
ethyleneglycol bis-(8-aminoethylether)-N,N,N’,N’,-tetraacetic acid(EGTA)E &7}
sto] g o2 A AdHolA Y Ha FBA(Frun)E ST 4T AAY 714 FBAE
BA5H7] YA quin2/acetomethyl(AM) ether® A 2|51A] &2 4O FFA & =4
S}, Triton X-1007} EGTAZ Ag & Z+2ro] PR E &4 & quin2/acetomethyl
(AM) ether & A3t @A) Z47+9] PFX|of| A wjFzo] BAPT}.

(HP) MS=(Shear stress)0f| 2ol REEl= HET R £0E(Microvesicles) 44

AP FA Y] 25x BHE S4617] fls] @A =RE A4S gt AT 74
4x10° cells/mLe] =2 @ A]7] &, cone-plate HEA(cone-plate viscometer)2}
FA4Y 314 =A (couette rotational viscometer)E 0]-85to] At FUT AH3HS
7Ft &, A3 715 92 ti2at Hjwste] AdgEE 7IRt Al molA 443 A4
=g S4sto] PRttt
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(Al) ol S HIE

@ Agonist0]| 2J3ff R EE|= HATH SF S

AW 5 Qﬂ(platelet-rich plasma, PRP) &= A|F FAiTHwashed platelets,

WPYE 24| stol A@ath Baw B5 L FEAFT GARE AP A0 A3 Fame
awo] g HIAE THE IF glo] J&@@ # 2 e, Baw F5 Y 9

= o] S
9] gl= &3 (platelet poor plasma,

A4 @439 light transmissiong 0%, @4 %0] A
& 100%2 siA Bawe] 34 Hro

PPP)Z} suspension buffer®] light transmission<

. . . o = S
= = rbT.
2 light transmissionS 43ttt

o

Z43Itt, Cone-plate =AY FLY IHHEAE A
[e]
AR

2 7kt o] % cone-plate EAE AL o] Agow 48T 5

(OF) TZEZYI A|ZHProthrombin time, PT), SMEREZHZAIAE] A|Zt
(activated Partial thromboplastin time, aPTT), EEYIA|ZHThrombin time, TT)

PT= @40 ESREZAH, A, Zg o2 J7I% & Hf4 S (clumping)7t
A4 Q7R 9] AZFE SR aPTT+ WY F &9 3574 =0 ¥olste SaLlAte
UR]= ¥ 7ot PHoE Ao AXE, WY BE B4, 2w ol It
47t 3482 EH”VH AIZRE 7% TTe @40 EERlE 371et & df4

F4= rix 9 ke 24

(X}) = X MM (arterial thrombosis) ™7t

s do] FeClsE A= AF}AE F2sto] HM(occlusion)A71H

A AL FET 5 Aet, AFEE A7 ofFo mat A Ay Az @49 37]
ez}

A A4 AL Tt 4 Se,

ol
it
H
)
=
R
ft
‘lﬂ
ﬂl&

(X}) ZZIQIXHtissue factor, TF)
TFe= AREAS AT AdEEY 20U Y, QAo oA f47 LHOE &7
& <= 9tk RT-PCR ¥ 22 mRNA &8& 243517 93 Al Trizol& ¥ol #8712
E45to] chloroform= 713 & £dsto] WA &, f4E3t. dHED 459

3]4=5to] 2-propanols Este] FAFTE o]F thA LAET F 80% HZ=E AlH

|
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Z3t RNAE DEPC 9] &9 first strand cDNAZ
E

sho] AzAIT}
BSAA B RS SEA T,

cDNAO| TFY primerE

(7 EEZ¢I(antithrombin, AT)
Platelet poor plasma(PPP)E W= Zof PPPE 1:18(v/v) H|E&ZE PBSO| 34
3]4%t PPPO] heparing H7Fstal 37CollA] 283t H}?A] 71t} of7]o] EEdlx}
A5t

]4 Ok.Q__z_XJO}cq Z24]S BA

=2 T 1

Eo7|Ae AWKt ¥ PHE EBY

(E}) Protein C
L34 BAS 4 Qlt}. Protein CY

Ao A 9] protein C 52 ELISA assay= °]-8
o]grA 7] A (synthetic chromogenic

F4L PPPE Eold EJAR BATATL
FS A7) B A0 WshE FHES T

substate)¥} HH-2

E
=
=
2o

(T}) Protein S

Ao A9 protein S

assaysE o-&siA AL 4= A

assay2} PT-based functional Protein S assays

422 ELISA assay®?} Latex particle-based agglutination

t}. Protein S 48 APTT-based functional Protein S
o]-gst] EHZIAS SHotn=

ki

(3h) Lipoprotein(a)( Lp(a))
oA 9] Lp(a) S82 apo(a)?] FAE o]-&3t

(immunonephelometry,

liquid chromatography/mass spectrometryS ©|-&5lo] 4% 4= qit}.

(#) Platelet activation Factor(PAF)

o] 4 9] PAF 2 48318 ELISA kitS o8&

(2) Ara(9) &3l

S} 2 Oh:]- A—? _?‘:J_g]

=2 AR

(7h MQA(fibrinogen)
Caluss assay2}

AL Ao A FH4Y FAE ]85 ELISA assay= &4
%2 Sh=

/El]‘?r =
7167 B4 S4ste Y22 fibrin clot 4 ARt 7

prothrombin time-derived fibrinogen assay”} tt
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(LH) MR =&H|(fibrin monomer), D-0[&&|(dimer), fibrin/fibrinogen degradation
products(FDP)
a4 dFAlE Aol A latex agglutination assayss 7|22 dh= A-&8H4 kits AR
sto] Sttt D-o|gd A= A oA FAE ol &-et AT Wi ot 483t
kitE o]g3ste] 4T 4= i agglutination assays, enzyme-linked immunosorbent
(ELISA), immunofluorescent assays(ELFA), latex agglutination assays). Fibrin/
fibrinogen degradation products(FDP)= enzyme-linked immunosorbent(ELISA),

latex agglutination assay 522 &4& 4 .

(Ch Prothrombin fragments F1+2(F1+2)
F1+2% @704 ELISAH O 2 A-23}H kitE o]-&3lo] 43

2h %Eféﬂliﬂ(plasminogen)

Sepao)Aore AYA AE SRS E 2T 4 Urk

—

(01 S2tAD| =2 ZMSIQIXt AX| T Xl (plasminogen activator inhibitor—1, PAI-1)
E

PAI-1%-2 @70l A ELISAH O & /83 kit o|-&sto] SATet.

2tA O 2 H|(tissue plasminogen activator, tPA)

gy 22 N4 pNA(chromopore)E #HA7]= E017182 &3
= A5l kitE o|&5te] 24T 4 ok EEE pNAYS S35
ZA5to] BaE pNAYo] WO (PAS] EA4o| &byl BAg)

% Vl" e

E
She UTig o

f

(AD) RZ7|LIHE S2tAD| =2 24 |(urokinase—type plasminogen activator,

uPAE AEE9 £Zoly dd, A9 daoA ST 4 Ut uPAY Aoyt
GAoA 9] U Fr= HARZEA W, ELISA kit, 7|95 Boto] o @ o
2 ST Utk A7 EHES 9 i HES S s ARE HES o 3 S

S o] IHEE HIeh. dAFY] IHAS SDS-PAGER £ ¥, membrane©]
o]'5AlZItt. Membranes< skim milkt} BSAZ blocking I4-& A% &, uPA 12 A
£ A7t} WhSAIIT. 11 & 221 AIE A7Ieke] HESAIR] thx ECL & 22 HhSAA
X-ray filmol =& A7l o= Z-2+9] band & F#H3leitt.
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et LT 2|

(D Hej~ =2 &/t

(7 P-selectin, E-selectin
P-selectin®} E-selectin %2 A-83}E ELISA kitE o]-&35t0] 4% 4= 9ok

(L}) Soluble intercellular adhesion molecule(sICAM)-1, Soluble vascular cell
adhesion molecule(sVCAM)-1

SICAM-19} sVCAM-1S AFEAS A

o Aelg
Fololu} 24, Q0] HololA] ot whuld W, A4 RS 24T 5 ok SICAM-1
T+ :"\_ o

5 2
o5 o A7 EHS B dRALdS S5 Al AEE +AS A
do] Ty Hgeict. dAF] B AS SDS-PAGER £8]3 F, membranes©l 0]5A4]
7tk Membranes2 skim milktt BSAZ blocking 8-S A2 I SICAM-19+
sVCAM-1 12 FAE A7lote] ¥HgAIZIT 11 & 221 JAE H7sto] ¥ESAIF] o ECL
|H 0 & BFEAIA X-ray filmol| EAIX] T3 ZH7H9] bandE A%2kettt. RT-PCR WH
O F mRNA 9& 24317 93 A= TrizolS €Yol #2712 B3}t chloroform<
A71et & 23toto] WA &, A2 YR ASHS 345to] 2-propanol&

£ A YA & 80% oleHEE Al st HAxAIZIth &3
RNAE= DEPC &9 59 first strand cDNAZ 333ttt P cDNAC] 7 Ato]E71Q1

o primerS WAl Al SAAE A F, SA4 HE%S BAdt

(CH von Willebrand factor(vWF)
VWFSE 483 ELISA kitE °o]-8sto] 24T 4 3ot

(2h) EEEEE2I (thrombomodulin)

EEZEHREYGFL AF235}E ELISA kit 0]851a] 24 4= Qi)
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(7h Endothelin—-1
Endothelin-1 ¥ A-&-5H5 ELISA kitE 0|85t 4T 4= Ut

(L} At3FRIA(Nitric oxide, NO)

NO s=&= AlAEES ARt Alxy AldEES AFAR AT5ES] Edolut 22|, 1419

FHof 4] Fol A Griess reaction ¥, ELISARO| 93t A&l kit, chemiluminescent
technique, spectrometry-based method 5 2% &A%
A& Zo] 2435}= NO* 9] FHZ griess reagentE ©]-85to] 243t A 82 96 well
plate®] ¥il griess reagent(1% sulfanilamide in 5% phosphoric acid, 1% a-
naphthylamide in H,0)2} &¢oto] A-20]A ®WX|3t & microplate readerg ©]-8-5}o]
45 ST

(CH Endothelial nitric oxide synthase(eNOS)

eNOSE oA 2N 72 EdE 5744t RT-PCR HOE mRNA Hd<
24317] Y8f ARl Trizolg Eo] #A7|Z E45t9] chloroform ¥713t & &3ts}o]
WA 5, AR YR A4S HE 3]96t0] 2-propanols £9ste] AR ol&
Al fAEERE & 80% ole-2= Al&sto] AxAIfIth &3 RNAE DEPC E°f =9
first strand cDNAZ $HAIsteh A% cDNAY] eNOSQ] primerS WHSA|A g4 SAAES

FEAL T, SA TEFS 2A

ol
=

(2}) Bradykinin
Bradykinin< ELISA®¥cl oJsf] S5 &= .

(Op) CH=9Ho] W& MM L-type Ca** channel2 E¢t LIS TF 9| Hal =X
EHH A MEE inverted microscope Yol YA Q= chambero] THPAIZ] &

whole cell A 1 AHLE A}835ka] A3}

(Hp) WHOME o= &t 3HxH(flow mediated dilation, FMD)

ED-FMD& WA 755 S45te £ olth. ED-FMD+= @+ 7l @3 2749
o3 dR7E S7H71= B84 B3 ® (reactive hyperemia)E ©]-&-5to] 45| 217
S =450 2 Attt Ak o] 3 W0 2742 Celermajer?t Deanfield7}
o|-gsto] St QA A& Al, HAF AIZF A A= 7= AR 1087
&, 178} 27 HARR Uiro] oF 4087HF AARE XS



5 A 3RS HHEE w8 § 1087 §4] o e E 253 §52KH10.0 MHz
linear-array transducer)& °©]&3to] = AdsHolA FAE HE=rh Antecubital
c} =

fossa Fﬂ‘*‘ﬂ oA s 71E B H% et

S Ber 014 £ T % 8T HA AAAR el A, oA 7
i’ii 33t 7029 ZH= R pulsed dopplerg o835t 59 7Y £ & 57
o U9 9AT WF S5 ol §5te] ARFS AN YrAL-oEY 2
T @5 w7 @ A (flow mediated vasodilation)ol 93] EFE S7HAI7]1&
3 %Q%Eﬂ(reactlve hyperernla)—e— o]-gsto] AesHo A4 Hals SHForN

30] Qhtf(cuf® 7S Foll 250 mmHge] PEOT 58 B Yurg

20] G5 AT T YUI)S ol 7 H AeNo] sbs AYE Bt
S A
7 9027H) ASH o2 Ao G4t Tk 13).

25 AAHendothelium-independent vasodilation measurement; flow-independent
dilation, FID)o $¥A F 1587 b4 3t & AgEdo] 7] A JHR Foke F A
SO 7| 2AGY AR S5 AT YA E BoEY @3 &4 W2 E7] S5t
nitroglycerin 0.6 mg(°ls} NTG)& Ast Fofstal oF 38 & B¢ 4% EF £55
7% 28 24 WS (flow mediated dilation) 714 Aol Het st 27
wlEg e Adksto] 73}

o
fifo

I e A 1)
f‘;a&%doozi,-@
> s o
oZ:‘E'J‘L *m&

rof

offt 4o ok
_0|_‘

©
i
ol

ot
o,

ﬁ'; -lol« m&

r
o
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22 A] 7] 158 _‘g—_o]-

S B WukE 7|85 &, g 2 &l TS o
FAA SARE] RE DT o YETHE o A7 H AR O] b4 ZHE HAo}]
?Jote] s o] @FTFo] F7IoHA Heh Y E oA F Aol 5&E Fet Hinto]
o A% 37] 7+

AEL A&AHORE Ao, PAT index= F& £712H9] E&F Ad A% g+

Hl2 EAET A5 AFE Z2IRL olgstel Ho-2gA columnd HEE

% Endothelial function by PAT = (] % Al 599 column - 9 A] 59 9]

column) / 94 Al 3] column x 100

(Oh Segment shortening (SS)
SSE= BEA-4=7] dEE(systolic segment shortening %SS)&E 21} 2 FA|0&
Al Akge,
= [(mean EDL - mean ESL)/mean EDL] X 100%
(EDL, end-diastolic lengths; ESL, end-systolic lengths)
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(2) EAAA(Ankle brachial index, ABI)

Aret gl vk o] Yoty Wub= oFm ) o] oscillometric AAE 7Hd dEdE ot
J\E e 15] w5} 7]% K9] 2 AZHS 1020]5), Q4 2515 7] Sslo] TS AHRe.
W S 28 QP AIZHS Eeelol tlE 108 o|ulo] ARk, u SEg AR
b 33 AIARY SHAE 7] A= A 71E AR oHH w4 7] o)A
WHi}9] o] FA g (cm) t LA THsec)2] BIZ AAHET

(3) 8 =7} A4 (Augmentation index, Alx)

AlxE E7]5 H7F 9 S ¥1-5490 pulse wave analysis FHOZ @ FALE
qrggtet. o] A= Aol A BT A7 Wukel oA Ao R Fote = HhA
o] 7t b A B SAlEHo] 47 Taletd F4le W] 57| Welo] Ftsto]
$27] do] A5t o] AS5EE(augmentation pressure)S $%7|9} o] Yo
A& e A& 19 S71 ASE Fogtet. Fohs 3412 ot 2t

Augmentation pressure

Alx =
x Systolic blood pressure - Diastolic blood pressure
(4) 5M<+-3 = (Arterial compliance)

Y &S 22TE o185 dieH, FEW, tEswolA ST,

G) E€¢

A2 As AR AALY} 2 AAR SFT = Jde=d S P o o E
HAE 52 AR ST Aol AstHaA ZFR710 S8l 282 @9 ddd &
Att= Folth, GRS &bl ¢HA shar 4Tk 587 oHF & AUl AT 22
£0|& Sto] FAA Ao SHEVF BEA| O E 2em RO LES §F & Uit
S 29t 7 & E9ET 20~30 mmHg =2 A -87HA] 4elet & 2~3 mmHg/sec
S 2 9] S W50l A A7t 8= ARE $57I1= st 487 446
A Al A2 o] RV & 7Hsto] Eobs A% 28 (HE S Tl 23] S7ste] B
WL 23]9] B4#2]7F 5 mmHg o4 Zpel7F U F7kE S45to] HakS Aottt
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FEAYY S @YE SHL W 77 22 Y A S 40| EVFSIERE Ao &
= A& ARESfof Bt Aze] o] ed S| SHEA o £ 318] 91%of occusion HHTHE
£ & detdo] physiograph®t Z23%E2 pneumatic pulse sensors FF3tct.
£l < SR AAA7IHA YEh= WHhS physiograph® 7|53t A5
W] Uehg w7t 57] @Yelth. 2 5= 9 53] A 1L Bdds AEEEY @Y

(7) &9 W E=t29 A4, 271 " A

s W STt 44, 271 " e 2518 ol8stel ST
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3. A% A7) A DALY

ot AlEEAl

(D AEA

AT AEE HolA BE 8T 55 4TS Fufjsto] AMSstAY A AYEE
ol EAZ do] AAT 4 Utk AEZAHIL JATEIHI A Z(human umbilical
vascular vein endothelial cells, HUVECs)& AHgdlo] A@T 4= Qt. ESH FEOA
THE A Eoto] FEIAZE st AT & Sl

(2) vtol 2utA

A sE q2ad AlddS SAH2R Hwste p<0.05 &M +214

mlo
=}
o

AT BRI TAPHO|SOR TABSL FIA B B} ZEAH HHT 5
A5ue

lr:%’\l?l ¥ FeChz @& FTA7 522ES AH8sHd

>
ek
i
i)
o
)
9,
1o
ot

sl
i)
i)
o

o
=)
N
1o
e
&
r o)
il
ot
O

(2) vfo] 20}

AYEEN NFELS 3
1AL ol ool sk S

Eof wL Alolo} 5] 43t Fo Fol, 2o 2] EY
£49] F87]12 AGst7] 9] vl eulA 9|

e
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3) EAAE
NPBTE B2

W AT SAX LR vasto] p0.05 &

Ct QIHX A

(D) A
A2
IRB 591 Al TAH o2 2HY & ik £ B/} 7lo] =i AR HEA

A7 Al L oloF & AFGE A= AlFshaL A

¥l 4

(71) MBS RHOIA

Zol4 oS WA

48A909) tgRre) AA/A071ES AR S 87140 Het AAH LA

A/ A7 ==

30] 55~70% oAl AR
(* Collagen®} Adenosine Diphosphate(ADP) R%& THEsh= 49

(Lt) CH&RE HI2|7 12 (AT

O Ay

o WA, A AR, AFH HAABRA, FAH DR

o RY ol ABTES/ A/ AR/ NN A
P&, B RYE £52 LS 4

o YA, ARPN, PRI, FHAs A

. TBYA

EREEL

o 283} BelE AP A A

o G B

o PPAVEEY)/ AP EASE/ NN DIEFEHA

. 2 AT

.« 4% B

o WA WA

o« N APNG-2F, 2B, HIARE B 2

. o B4

27| AM/EY 2
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« 25 T 674 oY oA
O F2Eg
. FEFEA

. 83 AUsE] UL F 5 Y 4B 287
dFe = & U= 42 284

o« Ag E AR 75
o 2vtdl Wl oFE 28%
o A 287}

o oA B8

o H2dREY FASA B8
O AZ &

e IFE HH (FAh (30 g/L(HF 3%, 4&F 3% L)
ozt (20 g/L(WF 2%, AF 2% Hk)

O g 27

o AIAEA gt g 27]/728o] e &

O 7€t

« H2 1719 W e AAEe Bk A
29 Q7R ofa) Pol HAFsHL B A

(2) NE4A

BERA81d, Q|2 A (Randomized, controlled trial; RCT)E 7| €2 & it}

(3) vfo] ut]

AREA| A487)4S AWsh] 98 ol QutA 9] &, A7k, &4, Bl BE, mRNA
4 52 243 8 74X A0 W} opd Yelo] ol onlrle] WslE FRHow B
7t}

(4 SAA=

ANFATE Q223 A EE BAZCZ Bste] p0.05 2014 5914 TA7ct

45



s W

8.
9.

10.
11.

12.

13.

14.

15.

16.

17.

18.

46

A771541% 71578 95 9 7|&714 QAo e 1174, AFEIHA 114

A7 AEON8), v, A, Haks, Y&, AAd, AHE, ARE, &4, 34
3t EBols, 1A, A5, vreg, A@A, 224 2010

A77152%F 715887 A, A& oFEerd%, 2008

A7371541%F AW 7hol=(1), A& erEerda, 2005

Z7HAZ A EEE. http://health.mw.go.kr

ANA, old3], A4, AAE, AR EHYE HAF A A A AE
skEd 3] 224 6:29-30, 2018

tfstol At 3] o]5}-8-01 US| http://term.kma.org

vl 39 £71 A4 (Augmentation Index). Clinical Vascular Medicine: 125-136
HAEAR, 2018 EAEXSA AL, 2018

MARAZ]F. http://www.who.int

B2, AR71SAFS BYNL aeH7IY. dHFITHSY et TRA.
11:49-51, 2003

Adji A, Hirata K, O'Rourke MF. Clinical use of indices determined non-invasively
from the radial and carotid pressure waveforms. Blood Press Monit 11:215-221,
2006

Ariéns RA. Fibrin(ogen) and thrombotic disease. ] Thromb Haemost 11(Suppl
1):294-305, 2013

Asmar R. Arterial stiffness and pulse wave velocity: Clinical applications 1st edn.
Paris: Elsevier; 1999

Bernat A, Vallee E, Maffrand JP, Gordon JL. The role of platelets and ADP in
experimental thrombosis induced by venous stasis in the rat. Thromb Res
52:65-70, 1988

Bernat A, Vallée E, Maffrand JP, Roncucci R. Antithrombotic effect of ticlopidine
in a platelet-independent model of venous thrombosis. Thromb Res 37:279-285,
1985

Bonetti PO, Lerman LO, Lerman A. Endothelial dysfunction: a marker of
atherosclerotic risk. Arterioscler Thromb Vasc Biol 23(2):168-175, 2003

Cai H, Harrison DG. Endothelial dysfunction in cardiovascular diseases: the role



gk
o
e

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

of oxidant stress. Circ Res 87(10):840-844, 2000

Calder PC. The role of marine omega-3 (n-3) fatty acids in inflammatory
processes, atherosclerosis and plaque stability. Mol Nutr Food Res 56(7):
1073-1080, 2012

Carrera V, Sabater E, Vilanova E, Sogorb MA. A simple and rapid HPLC-MS method
for the simultaneous determination of epinephrine, norepinephrine, dopamine
and 5-hydroxytryptamine: pplication to the secretion of bovine chromaffin cell
cultures. ] Chromatogr B Anal Technol Biomed Life Sci 847(2):88-94, 2007
Corban MT, Hung OY, Mekonnen G, Eshtehardi P, Eapen DJ, Rasoul-Arzrumly
E, Al Kassem H, Manocha P, Ko YA, Sperling LS, Quyyumi AA, Samady H. Elevated
Levels of Serum Fibrin and Fibrinogen Degradation Products Are Independent
Predictors of Larger Coronary Plaques and Greater Plaque Necrotic Core. Circ
J 80(4):931-937, 2016

Corretti MC, Anderson TJ, Benjamin EJ, Celermajer D, Charbonneau F, Creager
MA, Deanfield J, Drexler H, Gerhard-Herman M, Herrington D, Vallance P, Vita
J, Vogel R. International Brachial Artery Reactivity Task Force. Guidelines for
the ultrasound assessment of endothelial-dependent flow-mediated vasodilation
of the brachial artery: a report of the International Brachial Artery Reactivity Task
Force. ] Am Coll Cardiol 39(2):257-265, 2002

Daleke DL, Lyles JV. Identification and purification of aminophospholipid
flippases. Biochim Biophys Acta 1486:108-127, 2000

Deanfield JE, Halcox JP, Rabelink TJ. Endothelial function and dysfunction:
testing and clinical relevance. Circulation 115(10):1285-1295, 2007

Esmon CT. Crosstalk between inflammation and thrombosis. Maturitas
61(1-2):122-131, 2008

Forstermann U, Miinzel T. Endothelial nitric oxide synthase in vascular disease:
from marvel to menace. Circulation 113(13):1708-1714, 2006

Furchgott RF, Zawadzki JV. The obligatory role of the endothelial cells in the
relaxation of arterial smooth muscle by acetylcholine. Nature 288:373-376, 1980
Ganz P, Vita JA. Testing endothelial vasomotor function: nitric oxide, a
multipotent molecule. Circulation 108:2049-2053, 2003

Gokce N, Keaney JF Jr, Hunter LM, Watkins MT, Nedeljkovic ZS, Menzoian JO,

Vita JA. Predictive value of noninvasively determined endothelial dysfunction

47

T

r



AE 2lIsd 81 2ol

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

48

for long-term cardiovascular events in patients with peripheral vascular disease.
J Am Coll Cardiol 41:1769-1775, 2003

Grassi D, Desideri G, Di Giosia P, De Feo M, Fellini E, Cheli P, Ferri L, Ferri C.
Tea, flavonoids, and cardiovascular health: endothelial protection. Am J Clin Nutr
98(6 Suppl):1660S-1666S, 2013

Guichardant M, Vericel E, Lagarde M. Biological relevance of double
lipoxygenase products of polyunsaturated fatty acids, especially within blood
vessels and brain. Biochimie 159:55-58, 2019

Guidance for the scientific requirements for health claims related to
antioxidants, oxidative damage and cardiovascular health . EFSA J 16(1):5136,
2018

Guyton AC. et al. In Textbook of Medical Physiology. 152-160, W.W. Saunders
Co., Philadelphia, 2000

Harker LA. Platelets and vascular thrombosis. N Engl ] Med 330:1006-1007, 1994
Harrison DG, Kurz MA, Quillen JE, Sellke FW, Migge A. Normal and
pathophysiologic considerations of endothelial regulation of vascular tone and
their relevance to nitrate therapy. Am J Cardiol 70:11B-17B, 1992

Herbert JM, Bernat A, Maffrand JP. Importance of platelets in experimental
venous thrombosis in the rat. Blood 80:2281-2286, 1992

Hodgson JM. Effects of tea and tea flavonoids on endothelial function and blood
pressure: a brief review. Clin Exp Pharmacol Physiol 33(9):838-841, 2006
Holmsen H, Dangelmaier CA. Measurement of secretion of serotonin. Methods
Enzymol 169:205-210, 1989

Joist JH, Bauman JE, Sutera SP. Platelet adhesion and aggregation in pulsatile
shear flow: effects of red blood cells. Thromb Res 92:547-S52, 1998

Kang HJ, Jeon IH, Kwon TO, Choi JW, Kim SZ, Jang SI. Effect og Mori Folium extract
on improvement of blood flow in ferric chloride-induced carotid artery damage
rat model. ] Physiol Pathol Korean Med 28(6):607-613, 2014

Kim SR, Lee JY, Lee MY, Chung SM, Bae ON, Chung JH. Association of
quinone-induced platelet anti-aggregation with cytotoxicity. Toxicol Sci
62:176-182, 2001

Kleinegris MC, Ten Cate-Hoek AJ, Ten Cate H. Coagulation and the vessel wall
in thrombosis and atherosclerosis. Pol Arch Med Wewn 122(11):557-566, 2012



gk
o
e

43.

44.

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

Kochi M, Shimomura M, Hinoi T, Egi H, Tanabe K, Ishizaki Y, Adachi T, Tashiro
H, Ohdan H. Possible role of soluble fibrin monomer complex after
gastroenterological surgery. World J Gastroenterol 23(12):2209-2216, 2017
Koh KK, Han SH, Quon M]J. Inflammatory markers and the metabolic syndrome:
insights from therapeutic interventions. ] Am Coll Cardiol 46:1978-1785, 2005
Koh KK, Quon MJ, Han SH, Chung WJ, Ahn]JY, Seo YH, Kang MH, Ahn TH, Choi
IS, Shin EK. Additive beneficial effects of losartan combined with simvastatin
in the treatment of hypercholesterolemic, hypertensive patients. Circulation
110:3687-3692, 2004

Kroll MH, Hellums JD, Mclntire LV, Schafer Al, Moake JL. Platelets and shear stress.
Blood 88:1525-1541, 1996

Kwon Y], Lee JH, Moon HS, Kim HR, Choi HJ, Kim SH, Won YG, Shin MG. Analytical
Performance and Reference Interval of a Microfluidic Viscometer, Viscore-300
for the Measurement of Whole Blood Viscosity. Lab Med Online 8(1):1-6, 2018
Kuypers FA, Lewis RA, Hua M, Schott MA, Discher D, Ernst JD, Lubin BH. Detection
of altered membrane phospholipid asymmetry in subpopulations of human red
blood cells using fluorescently labeled annexin V. Blood 87:1179-1187, 1996
Kuypers FA. Phospholipid asymmetry in health and disease. Curr Opin Hematol
5:122-131, 1998

Lakatta EG, Levy D. Arterial and cardiac aging: major shareholders in
cardiovascular disease enterprises: Part I: aging arteries: a “set up” for vascular
disease. Circulation 107:139-146, 2003

Lee JW, Joo §J, Park YS. Effect of regular exercise on platelet cytoplasmic calcium
during treadmill exercise in healthy young males. Korean Circulation ]
29(10):1112-1120, 1999

LeeJY, Lee MY, Chung SM, Chung JH. Chemically induced platelet lysis causes
vasoconstriction by release of serotonin. Toxicol Appl Pharmacol 149:235-242,
1998

LeeJY, Lee MY, Chung SM, Chung JH. Menadione-induced vascular endothelial
dysfunction and its possible significance. Toxicol Appl Pharmacol 161:140-145,
1999

Lee MY, Bae ON, Chung SM, Kang KT, Lee JY, Chung JH. Enhancement of platelet

aggregation and thrombus formation by arsenic in drinking water: a contributing

49

T

r



AE 2lIsd 81 2ol

55.

56.

57.

58.

59.

60.

61.

62.

63.

04.

65.

66.

67.

50

factor to cardiovascular disease. Toxicol Appl Pharmacol 179:83-88, 2002
Lee MH, Sung HJ, Kwon CS, Sohn HY. Anti-coagulation and Anti-platelet
Aggregation Activities of Black Ginger(Kaempferia parviflora).] Life Sci
28(9):1068-1075, 2018

Leone G, Sica S, Chiusolo P, Teofili L, De Stefano V. Blood cells diseases and
thrombosis. Haematologica 86:1236-1244, 2001

Ludmer PL, Selwyn AP, Shook TL, Wayne RR, Mudge GH, Alexander RW, Ganz
P. Paradoxical vasoconstriction induced by acetylcholine in atherosclerotic
coronary arteries. N Engl ] Med 315:1046-1051, 1986

Marangoni F, Poli A. Clinical pharmacology of n-3 polyunsaturated fatty acids:
non-lipidic metabolic and hemodynamic effects in human patients. Atheroscler
Suppl 14(2):230-236, 2013

Marcus AJ, Safier LB. Thromboregulation: multicellular modulation of platelet
reactivity in hemostasis and thrombosis. FASEB ] 7:516-522, 1993

Mensink RP, Aro A, Den Hond E, German JB, Griffin BA, ten Meer HU, Mutanen
M, Pannemans D, Stahl W. PASSCLAIM - Diet-related cardiovascular disease. Eur
J Nutr 42 [Suppl 1]: 1/6-1/27, 2003

Mitchell GF, Parise H, Benjamin EJ, Larson MG, Keyes MJ, Vita JA, Vasan RS, Levy
D. Changes in arterial stiffness and wave reflection with advancing age in healthy
men and women: The Framingham Heart study. Hypertension 43:1239-1245,
2004

Nichols WW, O'Rourke MF. McDonald’s blood flow in arteries. 5th ed. London:
Arnold; 2005

O’Kennedy N, Raederstorff D, Duttaroy AK. Fruitflow®: the first European Food
Safety Authority-approved natural cardio-protective functional ingredient. Eur
J Nutr 56:461-482, 2017

Packham MA. Role of platelets in thrombosis and hemostasis. Can J Physiol
Pharmacol 72:278-284, 1994

Park KJ, Kwon EH, Kim HJ, Kim SH. Evaluation of the Diagnostic Performance
of Fibrin Monomer in Disseminated Intravascular Coagulation. Korean J Lab Med
31(3):143-147,2011

Pubmed. http://www.ncbi.nlm.nih.gov/pubmed

Riksen NP, Rongen GA, Smits P. Acute and long-term cardiovascular effects of



gk
o
e
e

68.

69.

70.

71.

72.

73.

74.

75.

76.

77.

78.

coffee: implications for coronary heart disease. Pharmacol Ther 121(2):185-191,
2009

Rimbach G, Melchin M, Moehring J, Wagner AE. Polyphenols from cocoa and
vascular health-a critical review. Int ] Mol Sci 10(10):4290-4309, 2009
Roman M], Kizer JR, Ali T, Lee ET, Galloway JM, Fabsitz RR, Howard BV. Central
blood pressure better predicts cardiovascular events than does peripheral blood
pressure: The STRONG heart study. Circulation 112(17):U844-U854, 2005
Sheehan JP, Lan HC. Phosphorothioate oligonucleotides inhibit the intrinsic
tenase complex. Blood 92:1617-1625, 1998

Shenkman B, Savion N, Dardik R, Tamarin I, Varon D. Testing of platelet
deposition on polystyrene surface under flow conditions by the cone and
plate(let) analyzer: role of platelet activation, fibrinogen and von Willebrand
factor. Thromb Res 99:353-361, 2000

Shin WY, Seo MS, Park R]. Performance Evaluation of Innovance Antithrombin,
Berichrom Protein C and Innovance Free Protein S Assays Using the Automated
Coagulation Analyzer Sysmex CS-5100. Clin Exp Thromb Hemost 4(1):11-15,
2018

Skarja GA, Kinlough-Rathbone RL, Perry DW, Rubens FD, Brash JL. A
cone-and-plate device for the investigation of platelet biomaterial interactions.
J Biomed Mater Res 34:427-438, 1997

Sudano I, Spieker LE, Hermann F, Flammer A, Corti R, Noll G, Liischer TF.
Protection of endothelial function: targets for nutritional and pharmacological
interventions. J Cardiovasc Pharmacol 47 Suppl 2:5136-S150, 2006

Tanaka KA, Key NS, Levy JH. Blood coagulation: hemostasis and thrombin
regulation. Anesth Analg 108(5):1433-1446, 2009

Taniuchi Y, Sakai Y, Hisamichi N, Kayama M, Mano Y, Sato K, Hirayama F, Koshio
H, Matsumoto Y, Kawasaki T. Biochemical and pharmacological
characterization of YM-60828, a newly synthesized and orally active inhibitor
of human factor Xa. Thromb Haemost 79:543-548, 1998

Turpie AG, Esmon C. Venous and arterial thrombosis-pathogenesis and the
rationale for anticoagulation. Thromb Haemost 105(4):586-596, 2011

Virdis A, Neves MF, Duranti E, Bernini G, Taddei S. Microvascular endothelial

dysfunction in obesity and hypertension. Curr Pharm Des 19(13):2382-2389,

51



AE 2lIsd 81 2ol

80.

81.

82.

83.

84.

85.

86.

52

2013

. Vogel RA. Coronary risk factors, endothelial function, and atherosclerosis: a

review. Clin Cardiol 20(5):426-432, 1997

Wang Q, Liang X, Wang L, Lu X, Huang J, Cao J, Li H, Gu D. Effect of omega-3
fatty acids supplementation on endothelial function: a meta-analysis of
randomized controlled trials. Atherosclerosis 221(2):536-543, 2012

Watson SP. et al. A Practical Approach, 10-12, Oxford University Press., New
York, 1996

Weber T, Auer J, O'Rourke MF, Kvas E, Lassnig E, Berent R, Eber B. Arterial
stiffness, wave reflections, and the risk of coronary artery disease. Circulation
109:184-189, 2004

Weitz JI, Fredenburgh JC, Eikelboom JW. A test in context: D-dimer . ] Am Coll
Cardiol 70(19):2411-2420, 2017

Williams B1, Lacy PS, Thom SM, Cruickshank K, Stanton A, Collier D, Hughes
AD, Thurston H, O'Rourke M, CAFE Investigators; Anglo-Scandinavian Cardiac
Outcomes Trial Investigators; CAFE Steering Committee and Writing Committee.
Differential impact of blood pressure-lowering drugs on central aortic pressure
and clinical outcomes: Principal results of the Conduit Artery Function Evaluation
(CAFE) study. Circulation 113:1213-1225, 2006

Wood BL, Gibson DF, Tait JF. Increased erythrocyte phosphatidylserine exposure
in sickle cell disease: flow-cytometric measurement and clinical associations.
Blood 88:1873-1880, 1996

Yildiz SY, Kuru P, Oner ET, Agirbasli M. Functional Stability of Plasminogen
Activator Inhibitor-1. Scientific WorldJournal 2014:2014:858293



(121 QA

|

0l
g -

s

7

kl
100
KO
oFl
oF
il

b

A4

(043-719-4402, 4416, 4421, 4422, 4423,

4425, 4426, 4430)

: 20204 o




D@

3t 7101=

1
LHAD)

<0

I.

o4

1

ot

(I:I

o
i

=
10

ol

=)
-
T
of
b
olJ
oo

g

https://www.mfds.go.kr (&/Z2|2FZOHK) https://www.nifds.go.kr (





