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2 Zgate] 2919 AA7s B ke A 7t
711 APgEE S7MIZEH(Sato & Yanangita,
2019; Serino & Salazar, 2019).

=37] A ek o] 718 71559 H3t
2 Qe 7P A} He Alg A A AAA L

2 ARl 1915 AAsta Sle dste s Wts
) !

& <, 2012 0, 2017)
ol$} #dE AL A HET 7 AW, 2A
g xgkete] doo] £dlste BE 9o A
o] 7VssHAE, A, 2005). &, HEHA
T ASE "l ookt 55 AlA 4 24 A
gthe Aol BE f71A19) 1733 e 9ol 2
FAo]7] wio] Aol kS 9Je e o)
AAPE B estth(North & Sinclair, 2012).

A ggelog s vt &5 75 1
93 T A, O w3 3 mE 4"
o 29 7% Wske} 22 AW 7T o
(Lakatta & Levy, 2003). 53] 95 2 dFA

]

do $4e dorhFaA 5, 011). A
=

604 oldolX H5A e 0z Mol vehdd
A

c

= B3 @4 (mural throm
bus)e AFAZ Tt} FHA) des Zefst
H, 169 F49 d#E Aok (Chrusciel,
Goch, Banach, Mikhailidis, Rysz, & Goch,
2009: Saldanha, da Rocha Martinez, Margeotto,
& Gasparoto, 2021).

o] wh) gERIE Ak A (nitric oxide) 9
A2 715 7PN a(Fanali, di Masi, Trezza,
Marino, Fasano, & Ascenzi, 2012), 1 H%

TR D% AP E SEAES e wud 4
$A 923 vAE 2 7% 2 Bead 9%
£ WA, A% B PG £F dht 4Y

r <
i
ot
2,
L
L
>
o ==
o
ool
tlo

n A Boldt, 2010:
Chien, Chen, Lin, & Yeh, 2017; Nicholson,
Wolmarans, & Park, 2000).

AT A s FHEEwA-gRR v
(fibrinogen-albumin ratio; FAR)-> A8 74 3lo]
o] FBE| iz dERle] EAQ] ARgHTE 94
Azl f 7o ddgE Hole Aow Jelt
(Celebi, Ozcan Celebi, Berkalp, & Amasyali,
2020; Karahan et al., 2016). FARY] S71= &
53 (hemoconcentration)?] & Uehlx
(Ozcan Cetin, Konte, & Temizhan, 2019), 4
#HA3(Li, Tang, Luo, Qin, Wang, & Yan,



2020), o ¥ %2 A S de A=
& A5 AFE 2853 ITHXu et al., 2018).
DHEA—S(dehydroeplandrosterone—sulfate)'—“*
ZY2HES 7Wte g F419)4 (adrenal cortex)
JdA FHHE 2R FEEOR Y oFF
Arg o xst g2Eoz 93 UHA gt
(Savineau, Marthan, & de la Roque, 2013).
53] 29 9 BgEE s} fog Aol glo
H QIEZANT o 2ERA tigt 22 s2F
= 1ol e 95 2 Uy e A

(Shufelt et al., 2010: Stenholm et al., 2010).

19
st

o
= 5L

NRBAF A 2 IS 9B P 3 wd
AAAeln A0 P vkl 8 SYoR 28
o] AZETHAZIA, 2019). s 714E gl
se A 8L A4Ad 28 25 2
sol7] Wz A2 2L BF AR 34
A el @ % ArHABA, 0B84, 2019). ©
S FHH $BE AIB 93 D 239 24
= A

Carbone et al., 2020).
AT Aantt 299 1T wEA YR
o ot daixe ZHtet eIl aHAR
Ag-EEo] AR AoR Azdr. 2y =315
o] do|E 7|7 o] & BA £33 2 A

9, 54 gazd o, A4 ¥4 5 40

g2 DHEA-sol "= 938 95

A7F w2, 2011). tiokd o=
& 2EEEe ATY Fols ol &aie] Ao
G2 1eQloflA| QP shaL AEA o, o]
& Egoldst dFe 232 AT S A
AR et 28 o B9 Ao yepdt
(Kanda et al., 2018; Yamauchi, Nakayama,
& Ishii, 2009).
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1. ATHARL MHY S

Variables  Exercise(n=14) Control(n=13)
Age(yrs) 75.14+3.90 76.54+3.41
Height(cm) 152.11+4.30 151.72+5.73
Weight(kg) 57.29+8.44 56.86+7.28
%BF (%) 33.39+7.24 33.63+4.50
BMI 24.78+3.84 24.62+2.14

Values are M+SD, %BF: percentage of body fat,
BMI: body mass index

o
A
21

Z70 % [1-6,
TNF-a, Fibrinogen, Albumin % DHEA-s¢l
st ARH, ARE 23] AAISHAT

1) AHZEN
YAAEY AR ASE AAWEe Hetet B3

o2 AAA 9 Inbody 430(Inbody, Korea)<
o] &3] =43t

Y Ale] ABLE 8AZE o F BEE frAleto], A

o oft

-

2 07 89/l AL 213D
4161 10 ml 891 PN} el
o

4 8o ek
R0
j}ﬁ

fru
. o
11

0%7 P3 000 rpmellA 94! Lﬂow 3ENE
1.5 mlE micro tube] &7 ths 4 A7HA] -
70°C olste] BT 11L-69 TNF-a= ELISA
£ olgsld EAME9en, CymaxTM Human
[L-6 ELISA(Abfrontier, KOR), CymaxTM
Human TNF-a ELISA(Abfrontier, KOR)E A}
4319tk Fibrinogen® clauss methodE ©]43
of EXslgom,  STA™Liquid Fib(Stago,
FRA), ¥4 Z4] STAGO(Stago, FRA)E AH&3}
At} Albumin Colorimetric assayS ©|43
248999 Clinimate ALB(Sekisui, JPN),
4] 7] HITACHI 7600(Hitachi, JPN)E AHE-
3l%ith. DHEA-s& ECLIAE o]g3fo] $43192
1, Elecsys DHEA-s(Roche, DEU), 4] 7]
Cobas 8000 e801(Roche, DEU)E A3

Section Exercise Week Intensity Frequency
warm-up(10 min) Dynamic Stretching
1. Diamond press 10 rep/2 sets
2. Sit-.up 1-4 20 sec/1 set
34 Sglhmx (RPE 12-13)

: " Strength e am e 10 rep/2 sets .
Main exercise exercise 5. Smglg leg lift 5-8 95 sec/1 set 3 times/
(40 min) 6. Pointer Week

7. Squat (RPE 13-14)

8. Calf raise 12 rep/2 set
9. Hip extension 9-12 30 sec/1 set
10. Wall sit (sRPE 14-15)

Cool-down(10 min)

Static Stretching




e FERE0l e G54 AR, FHeeAl-dRR] HE 8 DHEA-soll viAle 9% 97

2) Al gse vl IE!
FARE slnelde] gl 999 e e e |
=X EJ0
& 34 Fael Uehhaldt 1. 88 MOl
e 69} TNF-ad] thet 25 W), 25 2t wgket
3. Be chEs 227 sse a 243 sk (& 33 etk
B A7 Wi 2EeEzaafe 1270 & IL6v 2§ AVl P Aedd g3t Jega
33], 60% TSt AAleglth. FAAY SEZEa (p{.01), A7 3 E3k7F Vehstth(pC.001).
32 (F 2% 2k § 0.5 A1 ¢l el Sl 1

Aom (p(.001), 15 3t Aole & F(p(.05)
o WSkF(p 0D AA frolg Zbol7h VRSt
2 939 AgAEE SPSS/PC+  version TNF-a= J5, A7) 2 3528 a3t L}E}M
21.0% AHgetd S S Ui gk F £ (p€.05), & A-F A7] 7F Zpolo| A Eto]
TUASD) & A&t 7 2 7& 5 A A e gHsglem (p.05), 1% 3t XME &
T gud 43 Aaf two-way  Fo WskelA frolgh Aol 7} ERTH p(.05).
repeated measures ANOVAE A8t 1
& U A17] 7tell= paired t-testS A oH

4. MEXE|

At 7kl independent t-testS AAlEF3ITH gHg e A-GE vgd g3k 15 W, 1F
EAA FoeEe (05E sttt b #sgte}l oS Hln- A A (R 4)
oF 2o}, dEHE &5 -3 A7) ZF Apolo|A &

E 3. 12F7 M ZAEE 5 A5 MOIE7|QI9| Hat

Variables Group Pre Post, A t F
116 EG(n=14) 7.45+2.23 8.74+1.92 1.29+2.61 -1.852  Group 1.171
CG(n=13) 6.66%3.30 11.47+3.71 4.81+3.90 -4.443  Time 23.123*

g/dl) = e -0.729 -2.378" 0. 778" GxT  T7.691*
INpg  PC(=14) 7064112313 622.91+66.97 83.49£109.12 2.863° Crowp 048l
gy COM=13) 6735619634 696.53103.30 22.97+135.42 -0.611 Time 1.647

t-value 0.768 -2.316* -2.257" GxT 5.095*
Values are Mean + Standard Deviation
*p(.05, *pl.01, **p(.001
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E 4. 12F7 W& ZEE F DHalcA-4R0 HiZ0| #Et

Variables Group Pre Post A t F
Fibrinogen EG(n=14) 308.93t51.92 286.84%47.01 -22.09+61.55  1.343 Gr.oup 0.001
(mg/dL) CG(n=13) 292.16£70.77 305.16+70.26 13.00£30.34 -1.545  Time 0.231
t-value 0.706 -0.802 -1.855 GxT 3.441
Albumin EG(n=14) 4.18+0.25 4.26%0.26 0.08+0.13 -2.359* Gljoup 1.383
(g/dL) CG(n=13) 4.12+0.21 4.11+0.21 -0.01£0.10 0.399 Time 2.287
t-value 0.646 1.619 2.030 GxT 4.122
PAR EG(n=14) 74.00+12.40 67.98+14.08 -6.01£13.70 1.642 Gljoup 0.096
(%) CG(n=13) 71.08+18.36 74.44+18.02 3.36£7.40 -1.638  Time 0.382
t-value 0.487 -1.042 -2.187" GxT 4.782"
Values are Mean * Standard Deviation FAR: fibrinogen-albumin ratio *p(.05
E 5. 125z M& 282 $ DHEA-s9 i3}
Variable Group Pre Post A t F
DHEA-s EG(n=14) 41.39+17.48 48.80+25.02 7.40+25.19 2.790* GI"'OUD 1.732
(ug/mL) CG(n=13) 39.49+22.12 31.44+19.11 -8.05+5.45  5.327*** Time 0.008
t-value 0.249 2.014 2.240* GxT 4.677"

Values are Mean + Standard Deviation

ER oM (p(.05), 25& 3t Aole Mgkl &
g Apol7k e TH(p(.05).

3. DHEA-s

DHEA-s°l| tiet A2+ gao} 15 W, 25 3t
o] Wigls B3 A= (A 59 2o aF, Al
T AeAE FI JeERtHK.05). &5 A-F A
] 7 Aol o] ek Sk a(p(.05),
iz ool AHasislom (p(.001), 2 3t
2bole Wglgol A frefet Atol 7k YeRdTH(p(.05).

N

*pC.05, **p(.001

Asle] veRd 7S ot 2o] =sisith
TN doR 7ie d¥e] w8} B wet A
A B HEe 50| 7K (Trim, Turner, &
Thompson, 2018), FH91g AlZAN A= 116
Z Q3 1|2 A5 3Bl CRP, serum
amyloid A & 5797 Trlale] WS sk 95,
vugdele] S 7A%HTanaka, Narazaki,
Ogata, & Kishimoto, 2014). =3l we} Z7Igh
TNF-a= @43 3714, 843 4 S 7k S57F
2 gd S fEapld FEe Ao Hudr
(Davizon-Castillo et al., 2019). Fgt =+
APEETS] AL wslol| ofat v dHl At
9 A} Aol ETIRIS] Wislel o] Yg= &
< ItH(Bruunsgaard, Andersen-Ranberg, vB
Hjelmborg, Pedersen, & Jeune, 2003: de
Gonzalo-Calvo et al., 2010).

-



TAAQ S5 AHE 454 dEF 7 A
(Timmerman, Flynn, Coen, Markofski, &
Pence, 2008), Toll-like receptors(TLRs) &
& 7+ (Carpenter, Strohacker,
Lowder, Agha, & McFarlin., 2012) 52 %
& d95 EAE AYe ZoR Baudd,

60~704 A= taez 833t wAl AgE
Ts AAS A 1L-69 TNF-ad] 0] ol
Al #2819 2™ (Santiago et al., 2018), 2
AL Q1A Hlg) Lt AL s
=91949 1L-69 TNF-a7} oot it A
©.2 YePdth(Cordova et al., 2011). E3 1
T A 83] v A gEe A i?loq‘JJ
TNF-a7} fréfstl Zaskih(Phillips, Flynn,
McFarlin, Stewart, & Timmerman, 2010).

w019 TNF-q 7] %555 49 2 diF 2%
o] 7ast #do] gle Ao® Hu¥rth(Schaap et
al., 2009). v 5’—‘—531 5w ke
PGCl-aE 42N 9578 AllE7RIS fresle
%‘éﬂi% “Zﬂ she ZloE g iiﬂtﬂ, el
e F Ab %_'

Breslin,

o

g 4= o‘GH ]TOV ‘”%Zi?l 250l 27

o 34 0360 F& o Z® TNF-a9 Felet
o] 7148 Aoz AlgET ojgh HHHo]
TNF-a7} 165 fr=dthe ds 74¢4E o
(Mathur & Pedersen, 2008), tizx<] IL-67}
frefabl 27k Aell Hlg) &Fwe TNF-a 44
2 Qe 1169 571 Fo] 3 Jos FEH.

% DHEA-s°l WA= 9% 99

oJER UWE THRET 8 [L-69 TNF-2

SAA Wiske Qo] 5 oAl 3 A

713 vk A8uAg o] 3 4
R R

AHE|=Alle 2 95 Aeleld ALy 3, o

v} AlEZ %@*éo %‘9& olojA| 1L AR PlAle

Roberts, 2010). 53] Hol7} *‘Ti 7‘4 A Tl
Ao vl 7 el WAl E 7] 7k S19
FMD(flow-mediated dilation: &7 w7l 2+
) Fele 5o AW A AgRe 8 9
de47 HuHEHClayton, Meade, Turner, &
De Stavola, 2014: Ellins, Rees, Deanfield,
Steptoe, & Halcox, 2017).

SRR AN A 3 AF A FA7)
faste A §47] BEEE g e
(Tanik et al., 2020), vol7} Foll ute} 728t
1 EEY 04”011*1 A vehdth(Arques,
2018). =919 A+ A3 7% o] o= Qlsto]
AFA o 3ke 8 /\Xc} s tEo] AHe
2o W& 7P vdehda(geld 5, 2021).

o wt AR 45 ARRX 1 FARE Edl¢]
fredt 2 A5 Wk JuE udete A
AR A5 g a3 9 & F
(Xiao, Jia, Wang, & Huang, 2019).

AgATol oapy 1277 MEfse
wQlod o] BBl A7} 2t EH‘E 73@% B
RAIL(HZE, o]Fd, "3y, 2014),
277 A7) 9 WEA S &3 %%39] 3

NG| o

Be|wealo] frefstA 7Haet

—
=
_EL
ox
o,
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lo
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o™ (Tomey, Sowers, Zheng, & Jackson,
2009), & AAZEFH w9 ddA] e A
o2 HuHH(Gomez-Marcos et al., 2014).
Yo A9 2 958 AqRY GRS 2
AR Sueledle] 45 7o % 0
A AeZ AFEEY(Anton et al., 2006).
GHHE A £3ha} A Abolof| A A&
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= _{0‘,
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o] & 4 9tk (Wada, Takeda, & Kuwahata,
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o) < uAE dRle 2712 ek, of
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B A R 1 S R =

DHEA-s& Cytochrome P450 ZH Zo]= A
A Fa gal FAlA s =, A= CYP
= yolo ue} st STt Aaske o

A gk, 2006, Nawata, Yanase,
Goto, Okabe, & Ashida, 2002). #74 3 oA
o BAF A7 A AR Hlst 2% 43 7%
o] w¥2d|, DHEA-s 2 @94 ¥ 287 &
og A 7L e Aoz EuHth(Pollanen
et al., 2011). 2o we} YL e} L5242
Agsas 7R =949 DHEA-s9 207}

=2 Aoz HaHtHFrisoni, 2004).
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ME$E A T DHEA-s7} Z7Fetgth(erue

28371 43 DHEA-s /A4 719ste A
o7 HuHETY(Stenholm et al., 2010). E3
TNF-ax= DHEA A3 Fjaé<s of
CYP17AlYl H& JA2E-5 &3l DHEA-sE
HENA BIA Ye AeE Hudh
(Izzicupo et al., 2013). Lol we}
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Effects of Bare-hand Exercise on Inflammatory Cytokine,
Fibrinogen-Albumin Ratio and DHEA-s in Elderly Women

Hye-Ri Kim(Pusan National University, Master Degree) « Soo-Min Ha(Pusan National
University, Post-Doctor Researcher) * Tae-Kyu Kim(Pusan National University, Doctor
course) *Do-Yeon Kim(Pusan National University, Professor)

ABSTRACT

The purpose of this study was to investigate the effect of bare-hand exercise program for 12 weeks on
inflammatory cytokine, fibrinogen-albumin ratio, and DHEA-s in elderly women who aged 65 to 80 years. The
subjects were randomly assigned to a exercise group(EG, n=14) and a control group(CG, n=13). Utilizing bare-hand
exercise for 60 minutes 3 times per week for 12 weeks at the following intensities: RPE 12-13 for 1 -4 weeks,
RPE 13-14 for 5 - 8 weeks, RPE 14-15 for 9 - 12 weeks. The test data was analyzed by two-way repeated measures
ANOVA, paired #-test, independent #test, and the alpha level of p<0.05 was set for all tests of significance. As a
consequence IL-6 and TNF-a showed a interaction effects. IL-6 of CG was significantly higher than EG and TNF-a
of EG was significantly decrease than CG, respectively. The results of the albumin showed a significantly increase
in EG and fibrinogen-albumin ratio showed a interaction effects. The results of DHEA-s showed a interaction
effects. Also EG was significantly increase and CG was significantly decrease. Therefore, 12 weeks of bare-hand

exercise had a positive effect on inflammatory cytokine, fibrinogen-albumin ratio, and DHEA-s in elderly women.

Key words : bare-hand exercise, CVD, inflammatory cytokine, fibrinogen-albumin ratio, DHEA-s
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