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Aol M2 1677t 2tEHA 20| HITH HYS2 FHUIME Hl Y WI7|s XX O|Xl= &
2M5k= 20ICt Ol2{gt XS +st7| flof ZEBIE Sl +HE HTHoMES HECE AN SEY HRE
S DBFE W HAH E’él(systematlc sampllng)“*%ﬂ% 0|2510] M™E H|2H A= 108, |2t SHZ 10
A pulse wave dopplerg 0|&5t0{ FMDE #Afot VEGF,
T-12 o *"OHM LfEf'-f X}EE 0|°J —E—’.‘_P—E-*"(two—way repeated ANOVA)CZ X2|gt A= L[S
Fo A0, H|ZHOIAQ| SRLIMIME HOIo| HSIE M Zut AtEuo| R0 HEUSHEELS(FMD)0IA A
2 36.2%2| Lt %2 &7t HigS UEHCen, 259 T"E“’.:FLHJIO RIXHVEGR) = A8Te| 42 13.7%E &t
o= LIEHHCE =M, HI'F_O:I’é1°| TE*JE* HOIXte| HlE MW= 2t MSEANO)= A 24.4%° =2 37t
22 UERHon, A== (ET- M2 46.7%2 QO5HH =2 %iﬁl*— FERGICE AT, |X[&
o H3E ATE A HX|UE 8 E's.:,*EQI AL AH0| HIGH A& 21.1%2 S2l6HH =2 HIEE ZAsts A2
LIEFGCE 2F HOl H SXIZC| SAH QI Hak= QIRUCH Qok5HH, H|RHoIMO| HX|HEo AL FMD ¥ VEGFY 3
712t GIEE NOLF ET-19| HatE Sl H7|7te] 2teiA 2S00 MSE HEUIME HOI2 FRERHEIXIC| HSlo|
DIZIoHA| HtSot= HEtdE BE o = UL M2t 2 ¢79 EfE._“.'-_é o=Jj3e 01%3%9| HIZH SHAR A &t
LHIAMIZES| 7HM 2 SRZHQIXSS| St LI|7|
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FIIAE 7159 F9 FrAEE SLEHT %1% FEuj7 @HEYERH(flow-mediated dilation: FMD)
< AAY AEFA i} FFRd EH9 A=) WhEshe WAz & 582 ouljitt. 7214l —EE\%
il #o] Ak A(nitric oxide: NO)9] Euv|S oﬁﬁ FMD7} WHE4 o g ¥Aiglo 24 FMDY| 7j4S 3%
S71% SsHAIRE, BI9E, EeL QlEdA Y 5O tiAESol 2%t NO9| AEshs &8k Aavt FMDoﬂ L]
ARl JFE A WA EY 7|54 Aohg Zdokz ACE Halstal QlrHR2of, 2015). ¥hfn] ¥Rl AA
ol o g2 A gufju] AAQIAHvascular endothelial growth factor; VEGR)2Q] &2 H|TRS: ofr|ohk= 1AA
%, 189, T, 3D 5 A TR, S oA Aok AAITHAIY, 2021). 714
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Ql & AEHAE TAT FH AE EAEHS] A4 9 Ao Tofsh, 54 BHF(angiogenesis)S
G Al el AYTTHIEE, 1S4, 2020).
g EQO]X}EH NO= THEHCE FYE= ERTol wet SHHgARoA AFAGEL=N 28510
%S 5o EFY ol 3-A A2 T H}E‘]Oﬂ Sy ¥ #5549 ET-12
R iRl ﬂa* 5482 B NO9 75y @oT9 R4S 2dske 54 AR d=4olt
(Hanna et al.,, 2017). A¥te & B4 2£49] 25 A= S| NO-J Z719} ET-19] %7} ZAEHA
dHYule] FuHogzHE whz S£2EZo| TAET AMEA A GA(endothelial nitric oxide
synthase: eNOS7} =7 &/43kdth. 717t 5 Al eNOSS| &40 W& NO9 #Hl:= FMDY &% 7|5
3 @% VEGFe ‘?-I‘d% FEstl & AlE FHY RAEHO ARG Z|osks AeE LA UKD
Antoni et al, 2017). oJ2|3t 7|H& 5] 2-3H T_Lqu AR FFoE HuA| o] e7]50] STt
stof Fahfjn] o] g :"Xci’in_ B UEd 4 gloH, 25 Al O ERFY fYY) &5 29 & °
A o] E A5F ol Ygst TS 7|53 H-go] JdEHt. I8y Ahmadi-Abhari
(2017) Zaros 5{(2009) 59 9+ofA] FMD, VEGF, NO, ET-1 €9 d3ujn HAY} 2&87159 &4
HQl 7] AJoAgo] fAtaR-E FEIQ A, 71Xt wet il HEA UehdZ AR EA JT fAkL
I7h A vge] 9] ot w2 gEdA S A tig aapt w2 AoE Hiu(EEd, 2018;
A2%, 3, 2014953 o] 1 ZaAQl S0l BRI} We2d 7]59] thefst A+ =4l0] A7
=, o]2fet fAA WASEO] EATAYL BTt Q19 ZHHA S50l wE FyhfuAzel 2ARIRY] A
Qg AR ARE AT & 5 U2 Aot 71X, 2019). ®Ivk} o] A 4l A=Y FF &
i = Bl diRE ROt 29 AU ARE ATota AN SHHA S wEt tiekstA Hat
Stz 7159 A 71-0] tisixe HEotA E45HA] & Qirk. &9, SEdA S 99 I 2
At TS Aol Exfoto] AL W1 APl By} 82 AlRHE Hbol gl Aotk webA
SHFL 7S FAta S0 EA SEWHA S0 %t N r]Ee] AlRARl 71AT HEet EAE 919
A Ao gt X&Holal tefet A7t e AR AlmE:
olo]|

=

J

O

kol we oln
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_,>: o

£ ATE FES 520209 A7E AAFH SHld 25 Aol A gl vl eYES o
2 019 Al fAY £F FeYl Saus BEo] AR Haca 21 FMD 9 VEGFS] Wit @tz
A9IA} 91 NOSH ET-19] HlAE Awe AN, 4% Beide BagoRs vielys] duniu/lsel 34

of dhat ShRAY BT BWNE] AMS A 7|ZARE AFSHE BHo] e,

2. G+ =H|

& e BHdd B0 e EyuAE, UREAL AAGES] We dit tedt g2 ATEAIE
A718kaLAt gt

A7FEA 1. ErdAe Hgkel o] GefjuiAlL wele] Halof ofmet I mIAe7l?

A=Al 2. erddAE vkl do] GaddRte] Hold ofmet JF= vA=r

AF2A 3. ErddAE vl do] AAGES] Welol| ofmet I ATl

o}
gh
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cEItiA 230| UG SHULIME HOl I ABHOIXLY| OjX|l= St 27

£ A7 oL Hefsh BT SHAdL we) RYYTE Bl olst G 45-504] W9l ulaoly
A

o fs o
NAA 5Ed RS HARE & AAE E(systematic sampling) WS B0 AR H|Tho] g

[¢] =2
1085 A, 5LAFe HAAZ SAkshe vl 108e SAEe= Adsialth 24 AdE A 54
3 AT 2 SHHdA B F ARGES AT 4 F 2 Wl @ SAA Aol it dAE A
A B4 ® DI 2

fald] HAH (yrs) A (cm) AHt4 (beat/min) HE (kg) HX LS (%)
rgzom)  Mean 47.4 159.4 85.0 65.3 30.4
HEAEe +SD 233 3.11 3.21 3.32 3.22
Mean 47.1 158.1 86.1 66.1 30.9
= ™
SAR10Y) | o 251 333 366 312 355

2 e 1657719 SHds 25 -5 Y] SR AR 57471(In body 3.00E o185t AA]

WEZ S5 @UHYAIE 7l saA= pulse wave doppler(C ear Vue 550, USA)E o]-gs}o] ]
Al RISl ‘é-uETUWH %&9—%73"?}—(FMD)~ AAFSES ou:] 9] %J‘HH”W]& HelQl @;J‘hﬂlﬂ 1A

N AR 1650 el TS AaRIoD, SATE AV wu} Holsisich ARTL I B
5 o] 71791 158 AT PARER 23 HBARAAEA AAL AU BHRGU) AAasma

=

A JAE B9 eEds TRIRL Nk veel BARe videl el A9 Ao et Age] vge]
30%019-2 At HEtoR WSk AT, 2000).

3. YHUIME 7|s BAt

A elel BMDS) A4k b A Al e Al S0 kst BReE S0 5 55

o A2Hbrachial)o] AZE -3 200mmHge] ¢Fo g 557 AW HMAIF L 58 & ATE A A s}
A3, AAS FAZ oF 10% 7FF02 28 59t pulse wave dopplerE ©|-&3o] AEmo] It A7} &k

< SHt9tE. %FMD= o 3 ZHoA P Al @3 FAS Wl F QY Al @3 A0 E U= Bots et
al.(2005)9] FA[%FMD=(peak diametersrest diameter)/rest diameter X100l Z-&5}o] A& ATHEH
=, 77N, olghdt, 2020).

4. VEGF2I NO & ET-1 ZA}

E4 VEGF 5k9 =42 o &2 IVEGF A (Monoclonal AntiVEGF Antibodies)”} %3 Human
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ELISA kit (Enzyme-linked immunosorbent assay; ELISA, R&D Systems Minneapolis, USA) ®4]& o]-&o
BRIt AGY, 2021). 8% NO £42 A3 Kit(Nitrate/Nitrite Colorimetric Assay Kit Cayman
chemical, Immuno -Biological Laboratories, Fujioka, Japan)= AR&5t] GriessH[(1% sufanilic acid+5%
H3PO4)+(0.1% naphthl ethylene diamine dihydrochloride+Distilled water)l& ©]-&3t HIHo g2 =453 0
(-2, 2022) @4 ET-1 242 Sandwich enzyme immunoassay(sand-wich-EIA)C.2 Z4HFAlS o]&
sto] EASIGITHH23], 87, ol&3], AEE, BME 2018).

b. 2fEItA D273

B 2. 2fEHA ME D=3

E% | Mg 52 | 2= g | 2= 2t | 2EURt | 2EARt
ZH| % AEHH 53)
H =% 33] 53
AolH 33 857H %= HRmax 50-70% 16
EREliEN b F33] (104-146beat /min), 95 HRmax a 45(8)
St F33] 50-80%(140-159beat/min)
A eE AEHH 53)

ZFElA T2 289 5(2020)9] WAAX= TR A A - HASITH HALSY] eFEA A
2 3 33(4, & 9), 1657 JAPsiglon, FHE 58, B5 58 2 25 458, A9 SB2E T 0%
7+ AAS1L) SHEdA T2 3 1AL ZFo|H(Jive), AFAAHChe Cha Cha), E¥HRumba) Al 7H4] $&2-2
Ao Zgstlon, 1-43= Ao|H, 5-8F= AL, 9-12F= BHE 13-1657= T SHOE AASHIH
(8%, 2013). AL &5 FEe A A 23749 oH]7|7kS o]-&5to] ARl goto] o]Fojzl AJejoflA] 5
A 347 1078 AHolA =

o

=

F4 AEHA|(Polar 600, Finland)Jg ZHEA7|11L 5 FEE ARESIAh &5 4
e AF dido] AAHE 30% o9 BTt oj ol Mt YA w2 AldkE FRlete] Ad 8=
AE(HRmax 220-140] x0.50~0.70)2] 2F 50~70%2] Hl(104~146beat /min)?] &S FAIHEE
SIATHE8-9(2013). E5E AF A 7|7t 2 2 A% F 25 AZE(Rating of Perceived Exertion)7} &
A HFde A ZAojFil 7PATHAERE80-100beat/min)~STHAE42140-146 beat/ min)Y
11-159] #9lol B0l 5= UTF A&HQI HoE Bl 264 HAE FAGHES sf3lon, 9F HE &5
AeE Z7A JETe vl dETh S HYl 11-16(AH 140-159 beat/min)2] 50-80%2] 54 %
£ AARIES A7 gote] EFotArHE-E-%, 2013; ASIehe, 2000).
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1. SHLHIIME HOl
H 3 Z Hd 8 FEHIME 7|1S2| Het
ol AR AZ F
A8l Mean 13.8 18.8%**
= +SD 3.44 3.21 .
%FMD (109) A% 36.2 *]171'- 1711
(%) Mean 13.7 13.7 A 1.222
SAE ‘ ' Al 1311
(10%) +SD 3.22 3.32
A%
. Mean 175.4 199.4%+
by +SD 475 4.66
™ . stekeoke
VEGF (10%9) A% 13.7 *m.' 13.11
(pg/m) R Mean 1755 175.4 /\]Z\jg: iﬂg
a ougL) +SD 4.27 472 t
A% 0.57
e 001
(E 304 AAISH HEQ} ZHo] vlgt o590 FEldA 5 A, & FMDE A¥79 35 ARdo| H|gf AR
36.2%2 FoHA(p<.001) EA S7Fet¥on, BAES BAZ H37F it 815 &7 A3} ZF JX|A|7]E

Frofet ZHp 0017 ettt At 7o) fofet 2= glolon. A7 At 1te] Joagadh= ol
A7H e Qiolth. VEGFE A9wte] 3 ARl vIs) ARe- 13.7%2 #2f3kA(p<.001) S7F8H9 2, B4
& BAAR] Wshs Il W 5 23 7 AXAIE Foft AHpC001)7t YR om, A o] fofdt
e ATk ARG A 2te] BeAE AT B FofFh Ae HERA] oot

2. SEEHOIR}
H 4 2z 8 FHIEQIXe| Hat
HOl AR MNE F
~ Mean 23.4 20.1%*
A3
iy +SD 3.77 3.11 ;
Eg A7) 10
o | 0 i 110
(umol/1) a1z Mean 233 23.2 AxA: 1222
- +SD 371 222
109) A% 0.43
AR Mean 2.92 1.99%*
iy +SD 2.33 2.43
Eg A7 ek
ET-1 1o A% ~467 x]lr:l 1l %)12 12
Mean 2.93 2.94 By
(pg/ml) A +SD 506 211 AxH: 0111
o + . .
(10%) A% 0.34

G 4014 AT Hlet o] Mgt cigse] shElda BE A, T NOL UUEY A9 Ao Hlsh A%
24.4%2 SAA(PCO0]) B BAHACR, BAZE BAH Wk Golek. v 24 2t 2 A4S
KI5 RHpCOOT)7H Uhekgtom, gk 7kl Rolat A gigich A%
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A7h e glorh BT-12 A8ze] A9 Abdo] H]s) A% -46.7%= SoJ5HA(p(001) A o,
EAS EAHQl Wk Qiglth W8 2 An 7F AXA71E S8 AH(p(001)7h LheRtom, W 7k
SOJ% A= Qo AN A 7ho] ATAEAIE Goat Ak thehiA eloleh

3. HXIYE

E 5 ZI g 2 MXLES Hat

ol AR AZ F
- Mean 30.4 25.1%
AT
+
(10%) +SD 3.22 3.42 A7) 1517
%BOdY Fat A% 21.1 Atk | 101
0, =i .
(%) R Mean 30.9 30.7 Axd: 1.110
- +SD 3.55 3.19
(10%9)
A% 0.65

G 5yl AN vlol 2o] ulgt ogse] SR BF A, F AR Asko] A9 A uls) A
21162 FOAEC00D 3 GAAFLH, BATE EAAL e goiek, M 34 Aok 2 A
718 oI5k AHpCO01)7H Lhekstom, gk 7ko] 018 A= QIglch AXA7I9 A 7

ofgt A7} LehtA] ot

Ak 253 FMD ¥ AolA sdAl 22 fAkeE FHle RTY S8 59 HHEHeR
FMDE A3to 24 eNOSSH NOE SHAISHIA ERull Buetule(FMD)S AAe SEske 2ow I
A JATHEES 5, 2020 1%, 23|, 2014). $H4LE e &5 Aol w2t FMDE) 7150] T &
Ezoln, $EZ o] ula} Paket Ayl HAo] Wasithy B 4 9l}. o|9} WElste] RLo0H2015)% ol 1
I S des 127719 AEE 252 B3 FMDY RojskAl AMAEE it Yegort Green 5
(2004)2 FHHQ GA42-50] FMDE FFH 02 /AR ke Ao B viw itk o] oule
29l 9AASEO] FIHIAE 7)50] vl Fske AuksiA]]ol= AFHHold, 1 AT S 7
o] leide thst 25 FEY At asiths A uiditiz7141, 2019).

HlTel NS S giroR f4l4 Felo) eeds BEn Pl 7154 aus Aunr) Jetel AR
B Ao FEdA ZEIHe 837A: HRmax 50%-70%Af0]9] F73%9t 9% o|$HEL HRmax
50%-80% 9-89] €5 FEE Agsio] 16272 A AT FMDE 36.2%2] 2 2712 Yehflo] gheitia

o] Ao¥ FTfu]o] T4 ukSo| S SFEt 31% WAL 5= A3tk &5 A SHolA 2 AT AR 7

T2 AR 9T £(2020)9] BH]gh-0lo] Belo=9 =3 1~230] HRmax 60%, 3~5%°] HRmax 70%, 1
23 6~1050] HRmax 80%2 Hz —7m71_§ﬂ1 w9 FMD7} oh- S7Fet 2k Hatste] £ 7ot
=L oF £ 9Jolrh Wl B oo} =l 7o) E}LL_/: 5 A7t 124 520142 FIhfjmiAe]
7152 Sl wet Bjglol 4 50] ARAES} FuAFo] hS FASIAL, Bero] SHEH E v ﬁ&
Aoz Huste] YuAES EMDY] 2712 7HiAos AmE 2 9i9lon] HRmax 50-80% Al0|9] eeltiA

ﬂihl
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RIEIEIA SHS0| HIRIOIA0] BRUTME $ol o BTN OIX FY 31

= - X< 2 =

9] o} BIE7} =2 AT F&o| gt dHENAE F UL fAtASE oz 2R3t BhEo] o} P
9] eNOS9| &47 NO9| EH|2go] Z7tElo] F=22oa FMD7L $71%t Ao2 & 4 it} wetA Kemi 5
(2005), Goto 5{2003)9] A7ollA A7Igt VO2max 65~70%2] 4= AAgE 85 oA dou7]s
o] FstA A= M}t 2 A9 ST SEdA o] 3 vnjo FMDO] PlAl= %3
T ATE of SHRHAY fARAQ] B} H|RHe]J9] F¥hHTAE 7o) Zlo] efdks RIS 4= SISk
I AGIRHVEGH = 4Ee SBPAIAR AASZA F4)3 TeE o] BjgrgAo] Hojsh=
Hskal 9Jom(Silha et al., 2005: A1), H]Tt THA VEGFS| A AFES AHEA =W, IAS E= H|
WEAe] @F VEGF:= WAAR 9 moire EHulgat AP @2 Ze® ¥eA SltkMiyazawa-
Hoshimoto et al., 2003). o|&{3t Ayl= AAz2]9] Wslo] wel VEGF E3E HsRRitt= Qu|2% & 4= QL
o}, Ak 50] Aol v]X|= &3k ofv] o2 AtollA Hre Aol Hivk, EY, AdedA Y} T2 tiAt
S EuH(metabolic syndrome)?] TS sl=t ¢ ZL&HIHFH7|Z, 2019), FHHINES] 7|5
I3, 5 A EHo 2 RE v EHo] AT AT A Fofshs Ao BAE I QIoHS-
77, 2010). 134 Brixius 5(2007: A2 AollAl HIgE FAE o= Fej7|et A 5T F
33, 2437 AR S e Ayt & Ju] VEGPol= #st glolon, e, 28 oy, A4
(2014) 5= 1253 A7) 25 23 vtk o459 Ffn] Atle o] gle ACE BEustal it
Hhol] VEGF ¥ HAHolA A9L(2021)2 A3 f4tA 253 A 5 FHIA VEGFY] &344Ql
37t A8t BMdH2020) 59 1257t ST fAA-F0lA VEGFS] 3441 9 42 5(202009 8
F7t9] HRmax 65~75% 459 $4%9 f=gd & VEGFl f9otA 718t Ao=2 & uwf VEGF| thigt
=59 FaFo] Hordl ARt Hgt 919] FElA T} AR BRk, 259 FEjet Ak, &5 RHlEo 3o
A B ATte] AgiAo] BAFI viTtolgls FHolA VEGF $7H] 38541 Fo43S olE 4= gloith
AYALE Bz AmE 2 d79] 1653719 SrdA S5l Hoigt ueh A9 VEGFY] 49 AT
ol 13.7%2] 3784 371 ¥ Btk APATY FHEY] FAARSOIA BsPT UehdRo]l & Aol
A et F59] FEdA0] &5 FEoME VEGF F7} F0]9t uf9- ARt Aoz EIFct o] 7
Aie FdAL e F40= ojRojA e FAYH A 5 wet WslEls &, tE9] A&l wsket
F o9 BAgle F-9 oS 5ol e f4ka 2t ARERE, ERA, @Riyrls 5 HYe

olN
4

N

4] s B[t
Rt AR S Aao] 2782 dFe v BAE Hxs] AT BAEY Okt & A T 2A
T vl 59 FH HRlEC] SVFHOEA VEGHE f9oH wadd AoE & 4 Utk

717 A 5 Al B RARIAEA NO9 ET-19] AIEEL HHgA RS 7|54 A AHE
AHE7] fiedoltt. Bdnl Ho] AP AdEed=A S AT 50 diet J228a a3, 25 ¥
Hu A, &5 7Rl w19 dEd e RE, U0l i ER ey T BRIt
(&% 5, 2020). AR R 7Y 7T, AT 2 ERiYAIRY WA= AT Bl A4

o
rir

A e AR 25 450l BHiEs Yol SRNTAIEY At v AEH A(shear stress)7t A&H 0
2 o|RoXA HY, 59 |FA A=, ARl weh yoAze] FMDY F71eF FiIEAEE Rtk
VEGF A/ 24o] tefstA Mslol= 202 HiE ot 12y 250 93t FMD®}F VEGFS] 4 #3574
2 NO9| HH| =20 g9lord Y] A= HI(endothelin: ET-1), AA L& A(angiotensin-I1D=}
22 8 SEAAANEY v oEsta vk 5 FHCE &% Aol wet &43E= FMDE}
VEGF} NO, ET-19] ¥dk= G#9] &+, ojgt ¥ A2}t 59 di HRlo] A= JaaEste] BHEsHAR &5
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B A&AQ1 g A Aol et Aol E8|=l= NO, ET-19] 7B H=7t uj¢- oA
AYEE off] AFEIONA T T = AThFES 5, 2022, g, 71714, 2008; D'Antoni et al., 2017;
Barhoumi et al., 2014).

B Ao A g5o] Fofgh Hink o450 NO9| A9 EAS #sht gldlou A8t 24.4%9] &
ot BHIS7HE UEidol dfin o FMDO| 3l sAet SFgkEZ UEilth ET-12 SAlol Hls -
46.7%Y oot =2 AAE B9l A o= vl g5 el J2} £5H|E0] JAEOEHN NO9| &
37 A BEfEA| 2] o]t At 7]5o] wie- =A UEht iy I APAALSolAA Hehts 2R
AA0] B3bAQl JFE AHE = Stk Ty 2R A7) A 770 fAtA LB AR EokL 2
A7} Aube AE A7Iste] fAkA 253 NO, ET-19] BAE P&k 117d5A Hatx et el 24
IOl H dAolA ARA, skpvl, AFY, A4A, AEA(202002 typelH GuIAE oz 125719
Eole% Aul AgIolA ET-19] $7F 9 VEGFS] Z47F YeRg, Brinkley 5(2009)2 504 F4to] o
£ WIoE 2457kl A 2477 50-70%2] & BEE FAISHAA FAtal-52 3% A3 NOY| F-ofet
S7PF YA eitthal Harskginh vhHo] A-8-942022)9] Aol 16572 HolEEH0ldE Sl HIvt
=9 FURENUJIE F4 AT 23 NO9 37iet ET-19] §93t AaZdas A7lstelen, 23] &
(2018)2 ZELF, oojzulA, & Ax 5o] X3 16579 FHE s Z2IHAN 18Y 219
NOSJ 371t ET-19] 423t HAE el Qlo] 253 AR Wl sl =49 A= o &
AtollA VRt NOSF ET-19] 37824Q1 Hdk= 165719 SdA 27] 85719 A-F4&Y 50 Hls| 9F

o]% FiL ‘E«l A A %31%10] H|E o dSollAl= tha =R 283 5 QIATE AFokA] 25
9] A3t & 53 ol e 5 5] Ut @RS ASHAolA AdEd dHeE fEE R
9] A&AQI nkEk AEH A ADpE 2ol o]Fofxl ZoF Hon, F¥hfju9] 1L} eHYES AGclHA
NOS} ET-19] Hget Aara-gat 37 FauA|ze] 7154 A-3a4o] o|FojA|= Zo& A=t

A 25 FHIC ALY IS tee] ATAIRRE HilEo] gon, 55| fAY 5 FH
4 &5 Aol w2t AANES 3440 itz olv] HISEH vk 7|7 SEdA A AtolA v
(2018)2 A}zfa}, AolH, BHl 5o FTAGH 1057 AAAR =S Fo] AAFE ALFAS, AS60 &
FHo = Ao, o4t 0]F3(2017) T2 1257 AR HAARZE Boff AF, AALEC] &4
FHassto], vigtold S o= g ARl SEdA $30] AAFES TAAA7|= 2R F8 LEFHE &
HE of X&HQ1 A 52 Hgt g9 AF E AATE A4 WS axtHolgtil & 4= KA,
AT, 2016). & AolA 165719 SEdA T2 o] ofgh Aol vigtof o] AR S 21.1%2]
OloHA| EA Aottt olgst BHRINAS] fik= 857HA| 9] AAH &g 7|17HE HA 95 o|F tha 1LY
7Fagt 499 224%(hip turn movement)s FHOE A9 Hi} T 54, A9 P thY 5EZ 085
of AA AIAZEOE o]ojR= 1= At 259 BeAolRtll & 4 o, 47|79 dasxz FEo
gh HgE AR108T dFABEY AAES] WslolA AR FIgt Apo|7F vt ¥ER1(2018) &

_\?_l‘

0.

!"

mlo

Q, A8, FoHQ012) AT ATE T 4 YT B3] £ A7) AXLBO] Fh WP T HL Fo
3R] Slet 257 A4, 4, S 5O TR MG Astel AkaHel Q47 i e el
o 199] 5HS £ YNGR Aol = AT 24 oAU AT AT L

191>Hﬂ-l>ﬂ2£'
O

=
_c|>£
o
5
f
>

= T T4, 2019).

Copyright© 2023 by the Korean Society of Dance Science



ctEItiA 2S0| H2U0GO| FHULIME HOl Z ABZHIXY| O)Xl= &

o2

33
V. 2

B ATE 165719 g Eso] vl g 5] AR ¥l E FHFHRIA ] v JFe B4
oF7] flote] AT 109, BATE 10822 /4% HT S 22 In body 3.0& ol&sto] AALES &
43} pulse wave dopplerg ©l8%F AHeWol IR FHLYIS(FMD)H BF9 I
(VEGP), ABHANO) 9 A==A1ET-1)S 45t A3t FMDY] 49 AdiS 36.2%9) thh w2 371 HIE
< Yehdlon, VEGF2 Ad+9] AL 13.7%= S716th NO= A 24.4%9] =2 371 Bl&E el
o, ET-19] 4% AT -46.7%2] |2ooH| 2 74 vl Yepich AAFES Adde] 49 -21.1%
9] =2 AHES ‘/}E}‘ﬂ on 7} Mol EAlFS Autdor EA A0l Wil gl AL ”ﬁ%% o H]gke]
o] AAE9] A9 FMD 9 VEGFQ] 37} vl&3t AAE NO9| 3571t ET-19] A4AE
2 Z5o] A-gH FIHIAE Q2 FHRHEAAS wislo| vizlstA ¥hgoke AT ATS
o}, mEbA 2 Aol Mg SEds 2 IS of 59| Hlvk siAst 3 FoimAlEl] 1%34 Hd
NO¢} ET-19] @5 280 384 TS vH 202 sj=, 5 vgkalgo] A2 =
9] et FHRERAAY AS gt B FAAA L2 TP0F AAHr

l:

(©]
mﬁL'
r
R
i=)

W}

3

kil

A

sk

A7171(2019). 12579 B3 1 ARSI BHF 400 BTt e] AW WE 54, @8 9% 48
Ao M I3 PFAZ =S|, 37(4), 184-194.

B, ol A, A4A, @E@(zozo) 2719} gEMie 250] A2E G w19 FFAE, dxdd-1 2 Iy
AR WA= FE T JANEEF] A, 34(4), 123-139.

423, Z71, ol&3], AEE, ©M7H2018). 18 Q19 A n2 3ol ABHANNO) ¥ A=HH(ET-1) kol
X 9% FAKEIA, 57(33), 335-344.

A9L(2021). S5FEe] Ao|7} HAIFGRIAL @ FFAIAYQIA| vlR= JF. ZASEMEA, 23(3), 190-198.

424, 23]9(2014). AAAE= Hoj7} uigk FdojAo] F3A #Ql 9 el 30 vX= I I=FF-E35135]4], 30(4),
67~80.

e, 2218 o7, A(2014). B718-50] ABFUAIAL 28-S B3t ogR19 AAFJAA AR J3t. IFAB)A88}3A],
55(2), 559-571.

A8, A 2016). 1657 WAAE= Edoldo] of2} 258HY9] AA A, AAFE 9 fAtaA 5ol A I
P2 E233)R], 14(3), 525-534.

HR591(2018). WAAE= mE T3Ho] H]Tk S0 9] XY, BFAE 9 AEHA SEE nA|= f T dFAZ=EI]R],
16(3), 503-512.

oJZ4L, 07 3](2017). AR} WAL EO] BlgbdAl st Ao A2/, THAZA T 9 Alo|E7IRI] v]2= fit =AY As8s]
A, 13(2), 573-585.

oY, Aldlls, FoflX(2012). F-83 AAE= HAEE A9 AATA 2 AY 24, =7-8383]7], 26, 135- 144.

S1178(2010). =53 JAA715HY] TA!: = Tt FA HWeF TATE. dHAGEIA], 49(2), 133-146.

S8, A7, oleH2020). 1057719 B30l A2 i =19 Qled APA, AW s 2 FRHHAE 7150
s % AFAEIA, 5903), 363-374.

4, A71%1(2008). FHARI 5ol w3A A9 Yiu] 7|5l v|X= T )R], 17(1), 1-9.

FHE, A524(2020) FEEHo] oA HIRE ARSI EY] s, Qladl A 2 Fyliy IRl A=
IF. AFEE @, 65, 425-451.

Official Journal of Korean Society of Dance Science, Vol.40, No.1



34 H8R oal

F:20K2015). YEEEF0oldo] XEUAY] EY E i u)7)50l viAle 9T FAsk tishd vty AARekel=g.
Agat, YAH2020). A fAtA-50] H4d2] NGF, VEGF®H DHEAsO] vjA= 93 IFAY2e]], 15(2), 525-533.
F892022). 165719 Ho|EEH ol o] H|rtodo] FHIER A FodHlof vjR= FF AFAYASIIR, 17(1), 425-435.
FEF, $AH2020). HAAE= GF0] ulrt of5o] IREE B v A HlAl= R IFETAFAIIA, 26(2), 159-168.
485(2013). HAAEZ Fol7h S A0S0 tER 28 9 59 FREeo] nAe JF d=AYLEI], 8(3), 199-208.
ASHATA(2000). AE7HE AT A LFALE. A2 21471234

Ahmadi-Abhari, S., Sabia, S., Shipley, M. J., et al.(2017). Physical activity, sedentary behavior, and long-term changes

in aortic stiffness: the Whitehall 1I study. / Am Heart Assoc, 6:e005974.
Barhoumi, T., Briet, M., Kasal, D. A., Fraulob-Aquino, J. C., Idris-Khodja, N., Laurant, P. & Schiffrin, E. L.(2014).

Erythropoietininduced hypertension and vascular injury in mice overexpressing human

of,

endothelin-1: Exercise attenuated hypertension, oxidative stress, inflammation and immune
response. Journal of hypertension, 3X4), 784-794.

Bots, M. L., Westerink, J., Rabelink, T. J. & de Koning, E. J.(2005). Assessment of flowsmediated dilatation (FMD)
of the brachial artery: Effects of technical aspects of the FMD measurement on the FMD response.
Furopean Heart Journal, 2&4), 363-368.

Brinkley, T. E., Fenty-Stewart, N. M., Park, J. Y., Brown, M. D. & Hagberg, J. M.(2009). Plasma nitrate/nitrite levels
are unchanged after long-term aerobic exercise training in older adults. Nitric Oxide, 21(3-4), 234-238.

Brixius, K., Schoenberger, S., Ladage, D., Knigge, H., Falkowski, G., Hellmich, M., Graf, C., Latsch, J., Montiel, G.,
Predel, G. & Bloch, W.(2007). Longterm Endurance Exercise decreases the Antiangiogenic Endostatin
Signaling in adipose men aged between 50-60 years. British Journal of Sports Medicine, 23, 1-12.

D’Antoni, S., Ranno, E., Spatuzza, M., Cavallaro, S. & Catania, M. V.(2017). Endothelin-1 Induces Degenerat- ion
of Cultured Motor Neurons Through a Mechanism Mediated by Nitric Oxide and PI3K/Akt Pathway.
Neurotoxicity research, 3X1), 58-70.

Goto, C., Higashi, Y., Kimura, M., Noma, K., Hara, K. & Nakagawa, K.(2003). The effect of different intensities
of exercise on endothelium-dependent vasodilation in humans: role of endothelium-dependent
vasodilation nitric oxide and oxidative stress. Circulation, 1085), 530-5.

Green, D. J., Maiorana, A., O'Driscoll, G. & Taylor, R.(2004). Effect of exercise training on endothelium -derived
nitric oxide function in humans. The Journal of Physiology, 561(1), 1-25.

Hanna, K., Gaggin, H. K, Truong, Q. A., Gandhi, P. U., Motiwala, S. R., Belcher, A. M., Weiner, R. B. & Januzzi,
J. L(2017). Systematic Evaluation of Endothelin 1 Measurement Relative to Traditional and Modern
Biomarkers for Clinical Assessment and Prognosis in Patients With Chronic Systolic Heart FailureSerial
Measurement and Multimarker Testing. American journal of clinical pathology, 1475), 461-472.

Kemi, O. J., Haram, P. M., Loennechen, J. P., Osnes, J. B., Skomedal, T. & Wislgff, U.(2005) Moderate vs. high
exercise intensity: Differential effects on aerobic fitness, cardiomyocyte contractility, and endothelial
function. Cardiovasc Res, 6A1), 161-72.

Miyazawa-Hoshimoto, S., Takahashi, K., Bujo, H., Hashimoto, N. & Saito, Y.(2003). Elevated serum vascular
endothelial growth factor is associated with visceral fat accumulation in human obese subjects.
Diabetologia, 4611), 1483-1488.

Silha, J. V., Krsek, M., Sucharda, P., & Murphy, L. J.(2005). Angiogenic factors are elevated in overweight and
obese indivieduals. /nt. J. Obes, 2911), 1308-1314.

Zaros, P. R., Pires, C. E. R., Bacci, M., Moraes, C. & Zanesco, A.(2009). Effect of 6-months of physical exercise

on the nitrate/nitrite levels in hypertensive postmenopausal women. BMC Women's Health, 41), 17.

Copyright© 2023 by the Korean Society of Dance Science



BIEIHA 2HS0| HBIOINO] SRADME HOI 9 HBXHOIXI IRl 35

ABSTRACT

Effects of Latin Dance Activity on Vascular Endothelial Cell
Variables and Vascular Regulatory Factors in Obese Women

Yongwoo Jang* * Somang Han** Jeonju National University of Education

The purpose of this study was to analyze the effects of 16 weeks of Latin dance activity on vascular
endothelial cell variables and endothelial function regulators in obese women. To carry out this purpose,
after examining the physical homogeneity of obese women collected through recruitment advertisements,
10 obese experimental groups and 10 obese control groups were selected using the systematic
sampling method in the population. As a result, the measurement of body fat percentage using In body
3.0 and the FMD test using pulse wave doppler, and the data shown in blood analysis for VEGF, NO,
and ET-1 were processed by two-way repeated ANOVA. As follows. first. As a result of examining the
changes in vascular endothelial cell parameters in obese women, the experimental group showed a
rather high increase rate of 36.2% in the brachial artery blood flow-mediated vascular dilation(FMD), and
the vascular endothelial growth factor(VEGF) in the blood also increased in the experimental group was
increase found in 13.7% of cases. Second, as a result of examining changes in vasomodulators in obese
women, nitric oxide(NO) showed a high increase rate of 24.4% in the experimental group, and endothelin
1(ET-1) showed a significantly high decrease of 46.7% in the experimental group. Third, as a result of
examining the change in body fat percentage, it was found that the body fat percentage decreased at a
significantly higher rate in the experimental group by 21.1% post-mortem than before. There was no
statistical change in the control group for each variable. In summary, through changes in NO and ET-1
associated with a decrease in body fat percentage and an increase in FMD and VEGF in obese women,
vascular endothelial cell variables adapted to long—term Latin dance activities are sensitive to changes in
vascular regulators. Therefore, it is interpreted that the Latin dance program in this study had a very
beneficial effect on the improvement of vascular endothelial cells and the regulation of vascular
endothelial function of vascular regulators, along with the relief of obesity in women. It is suggested as
an effective aerobic exercise for functional improvement of blood pressure and vascular control factors.

Key words : Latin dance, Obese women, Vascular endothelial cells, Vascular regulators
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