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5 set, PEAIE 9-12F% 12 314 3 set2 1 P3tGich &
& Borgd] 84 & AAEE A} o}oi 1-45% RPE 12-13, 5-85+ RPE 13-14, 9-125+ RPE 14-159]
BER ARete] Atk 34 MEd td 23S HSa] e 17 R A7) 3 AEAs e
two-way repeated measures ANOVA, 1 7+ Zto|= independent #test, L3 W] Al7] ZF 2Fo]= paired testS
FoleE 052 Aol v 23S 269t IL-69) hs-CRPE IF 2 A7) 7+ 4544 a3} Yl
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2 e 398 SEE o w2 Q9
3 9t Tk A 4 g A Do)
Hon ol & w019 A7k vigh 213 A .EL;q]
7hE F e TR ARkt o] A - A
3 7ldielgel] slelM 20199 604 71 E‘”‘é—f’:
A2 23.39, AL 28.190% ojiJo] IAH
o 5d o) A2 FEo] o Eu, ey 7]

%7 OECD(organization for economic
cooperation and development; OECD) 1t
v ugs e oo gES0] 299 o =4
1 SFATHEAA 2020) ot od

o e wajd e Agel 7
o o), Aot 24 59 B ol el

e 4= 9tk Hu9oH(Kim et al., 2021).
AL Fiaol e Al At o5 AdAAg

(cardiovascular disease: CVD) Y&4o] =o}

A3 wdhe Fu et S AHAd F 9l
on o] Atg} AEd A 9%, e 12 W
G 2 TS Yok (Petrie, Guzik, &
Touyz, 2018). %8, A4 a7} 4 A
o] Si& 7]Holg} 2170*% A8k AL %
=83 3l g 95 eSS
(atherosclerosis) = F3sle A%k 93
o] H7] fzo] FEst 45 #erh d8s

(Vilela & Fontes-Carvalho, 2021).
A EWo AZon Jag FFaH=
< 3 934 AW W B9 A8 coronary
artery atherosclerosis)= &3¢ 724 Wgls
HeE Aew EFEL  YkBoudoulas,
Triposkiadis, Geleris, & Boudoulas, 2016).
o|AH w3l wE Axlurte} AFe Hele @
o A7 g 2 o]ghgof QlojA Fa3)
Al AejEolof ste QAR AR Sl

A4 Ate]E7RI(inflammatory  cytokine)
o2 47l AEF7-6(interleukin-6: I1L-6)&
o o] 54 7T 9lem A amyloid-
A4 =y g8 A (fibrinogen) 34 2
-reactive protein: CRP)¢] &4
& T 93 517] " 1L-69
AeAdgS I o4 AHE
Al ©tH(Tanaka, Narazaki, & Kishimoto,
2014). =3, <JdFdez LDL(low density
lipoprotein: LDL) A|Eth &% hs-CRP
(high sensitive C reactive protein) |7} #
}2} %qlﬂl Alx};ﬂg],v_ J]ro]- = At X]_LLE ﬁ o

#HeaAo] dth(Tayefi et al., 2017).
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A el w}a} CRP #%& 934 & ddu 6&
tH(Ebrahimi et al., 2016). ©]4% CRP %
dFAoE FQaAT ThFet Ao <3 E}
2A Jebd 4 ] bl oy a7 FgeE
&l oW ATE HsleeA] A7 TEAAo] &
Ak,

ole ®lo] IL-10E IASA Al|EFRI
(anti-inflammatory cytokine) &2 <24
on 1 7)502% A4 A Z(mast cell)S &
3k Sk A wE WY Hhgo] DAl e
st AlE AAARE ST B 249
A sl AW Az foet S5
Algh(Nagata & Nishiyama, 2021). 3

E w2 Qe & &4 w169 1L-109]
Foo| gEA vehton, 2 &40 B2 =95
a%A] ke woluT) [L-69 IL-109] €% 4
| 2ko]Z YeRR%ItHRong, Bian, Hu, Ma,
& 7Zhou, 2018). o]} #HAA LEol <t
IL-108] 924 AbolE7kel 2
el 73]
JJF;G oz
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1L—1001
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2l E5= & 959 2F¢4es =
Aapy) e FEsA s e
A7} vk, 2018). E3H o <8
s = [L-102 FHH o2 TNF-

e rBL }:}J J

S

w9l o449 11-6, hs-CRP % IL-10 "X|= 4% 101

—~

tumor necrosis factor-a: TNF-a) & 9Ast=
AT T} AeH AARFL -2
HA e 35 wd %
AT gab AgE
o]th(Pedersen, 2017).
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1. o7 i

B ATtE GAld AFste 704 o] =9 944
S gaoz B o:]:g.g] x],um 5<1-o;] ,]}\],E:L 7]_7\]
Aol gksto] Aol Aabel Wi e AW
A gttt A & A 2= G*Power
3 1 Z2a8E Abgele] o]gd WHESH BAHEA

O 2 effect size £=0.34, power 0.8¢] &A%
Qﬂr total sample size= % 20“321% A=H

1 g2 30%3S etelel & 2688 RHEge
o, AgaA Ao glon }JEL 3704 ol 74
A9 & Aol fle Ase AlYeinh. &3

Mol AP oz olg Fx getale} A AT ] Al

E 1 4% S

_ dol Mg AHE  BMI

(yrs) (em) (ko) (kg/md) BT

EG 72.70 153.03 58.43 25.16 34.00
(n=10) +1.95 +4.85 827 441 +£7.47

CG  79.50 152.14 57.23 24.65 32.03
(n=10) +3.24 591 881 271 +597

EG: exercise group, CG: control group
BMI: body mass index
%BF: percentage of body fat

2. W& 2SI

2 A7 FErrase B8 =S o] 89
A g1 e $Eor 2ES FYNL £ 9l
TheFgt E2to] ¥obd TR 1257 F 33
3% 604 =9l o gelA AA] stgint. Eo R
A ole 71 A FALE 107H] §2
& 1-4F BE 54 10314 2 set, 5-8F= 1074
A 3 set, PP 9-12FE 12 94 3 set 2 213}
39t % Tt ACSM(american college

of sports medicine; ACSM)®llA A& Borg®
#4 &5 A4 E(rated percieved exercion;
RPE)E AHSIATHACSM, 2018). 23 +
e (E 2% 2.

X

—_

3. Az v8 ¥ WH
1) HZY

2 Q7 A5 A9 (em

)& ARAE ol &

gt Z43512m | Inbody 430(Inbody, KOR)
% A}ﬁ- S A3, AT, Ty
£ A%oE 23390,

g AALE 3l A oF 84 o] FHH F
55 A F UES o1, st BY &
A 89N AP H(vacutainer)Z s
(needle)< ol&ato] AebguelA dof 10 mE
ddBeAE AR AT A YL
serum separate tube(SST)dl| F3gh ol U4

£2]7] Combi-514R(Hanil, KOR)& ©]&3}9



w9l o449 11-6, hs-CRP % IL-10 "X|= 4% 103

E 2 W& RSTZOH
Section Main exercise Week Intensity Frequency
Warm-up(10 min)
Sit-up 1-4 RPE
Free weight squat (10 rep/1setx2) (12-13)
Prank up
) Jump squat 5-8 RPE
Free weight Walking lunge (10 rep/1setx3) (13-14) .
exercise . 3 times/week
| Triceps deeps
(40 min) i
Leg raise
Jumping jack 9-12 RPE
Abdominal crunch (12 rep/1setx3) (14-15)

Mountain climber

Cool-down (10 min)

3000 rpm o2 20%7F g & E2ld serum
AzdE 1.5 ml FE (micro tube)d] &7 ok

I
B4 A|7HA] -80 ol H¥sto] B399t}

3) EHAZRN
IL-69% 1L-10& ELISA(enzyme-linked
immunoosorbent assay) W@ R&D

system AFe] Human IL-6, IL-10 Quantikine
HS ELISA kitE AF&3l9  microplate
reader(Allsheng, CHN)el 450 nm 3pgelA
24319t hs-CRPE Immunoturbidimetric
Assays °l&ste] A%, Cobas 8000
(Roche, Germany) w4 HH|E o]&af] T4

shaic
4. HER2Y

B Q7olx 249 RE A2t SPSS ver

g A7 2] AR Al two—way
repeated measures ANOVAZ Azlatx, %
4l &5 A -5 2] A S
o 7k ko] %2 independent t-testZ AA|8}
el A ForEe 052 A

paired t-test, 71;}

. Q7 Az}

1. IL-6 ¥ hs-CRP

¥ A7 [L-6% hs-CRPE 1317 T %
S48 A e o™ (p(.05), hs-CRP=
FwAM AL fed Aol RS
(p(.01). A7 dzhe (& 3)3 2t

Ho
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2. IL-10 V. &9
ioﬂ%A [L-10€ 25 A7] 3 35248 a3
7h e (p.05) EEweld 28 W Al WA A% S gAsl) e kg Al
b g Aolg HA(p(.05), 12F &5 ¥ WHlo] ZAea 2B 24 MWL g wolS
E 2 AR AelE UEAHC05). AT o aze dBem fAgkE o =gaka Jo
o Avhe GE sk 2t B AT o)2d ke W 3 %ok Ml
A A4 Heldo] gud FA WHe Fak
w9l el 2% AHE 44 2 3 A A
o BAZ Fo] A5 APt
E 3. IL-6 ¥ hs-CRPY| 3}
Variable Group Pre Post t F
EG(n=10) 2.97£1.21 2.10£0.62 2.003 Group 0.045
176 CG(n=10)  2.10:049  2.80:1.74 -1.267 Time  0.055
(pg/mL)
t-value 2.081 -1.215 GxT 4.983*
EG(n=10) 1.42+1.41 0.86%1.51 3.663** Group 0.025
hs-CRP CG(n=10) 1.05+1.38 1.04+1.11 0.071 Time 7.473*
(mg/dL)
t-value 0.594 -0.302 GxT 6.958*
Values are M=SD, EG: exercise group, CG: control group
*p(.05, **p.01
IL-6: interleukin-6
hs-CRP: high sensitive C-reactive protein
GxXT: interaction between group and time
E 4. IL-109 Het
Variable Group Pre Post t F
EG(n=10) 52.65%1.64 57.96+5.83 -2.514% Group 5.293%
110 CG(n=10) 52.80+1.05 53.46+1.73 -1.898 Time 7.789*
(pg/mL)
t-value -.0.232 2.338* GxT 4.703"

Values are M+SD, EG: exercise group, CG: control group

*p(.05
1L-10:
GxT: interaction between group and time

interleukin-10
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At (Del Giudice &
Gangestad, 2018) WA 07 AFAS dAte)
dukel Hlwg s vl CRPS} IL-69 471 54
Hog fogh Ao[7h UeptAIh, Adwdghe]
A#Q1 el Edy BMI, 8¢ 53] AdaA =
Holx| ¢kStth(Ghamri, Alghalayini, & Baig,

o

AFANE =91 59 AL Hud
g Mol dlgehe 1474 w9o]7] wi o
T FAE =4 SR 123 HH A £5E
oM S5 1L-69 hs-CRPY e 73]
Uehd AL wole] Ad# 1A% n54olet A
Zed. ol =99 A0 e wE Y
& IL-6% CRP #&5 3o =3ld ue 9%
A AP E7RIE 24T HEREA 0] & AT
2345 Pt (Monteiro-Junior et al.,

2018). E3 AgAoz =2 [1-6(2.5 pg/ml
]2 ¢k CRP(3.0 mg/dL OW )9] EEE w0l
ron IF

A o =& AAAAVE vt Rt
(Deavers et al., 2021).
MePAe] Aol mgh & A9 =9 oA
)

o velgor], RTINS U5 FE A
$8 1 FH49 We £Fe

AAYEL TS A8 E & Yok A7,

A o %‘%‘1% <
& dHoR M) Wil 248 AHete §
de A9 1L-69 =7t
Bragazzi, Aboghaba, & Elrayess, 2021).
SHAIE 713 w53 $%7JE/1 el 1 %
=
3

IL-6 receptorﬂ 3 =24
(upregulation)d] A&t ole 2= A9
[L-69] =7t Yol A3z YeptH, ojzjg
A& SAZE dol] o AAle 2 S2Ale
=] 24817 Wzl &5 =g 717 116
e ARAA 9L LE}(Gomez Rubio
Trapero, 2021). °|& HIgO=E

57 IL-69 fae 12579 &% 717@4 3
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ABSTRACT

The purpose of this study was to analyze the effects of free weight exercise on IL-6, hs-CRP and IL-10 in
elderly women. For this purpose of study, we divided into two groups including exercise group (#=10), control
group (#=10) and the subjects were above 70 aged elderly women. The free weight exercise comprised of 10 basic
locomotion movement and this program performed a three times per week for 12-week for 60 minutes per session.
Every single steps were performed 10 times in 2 set for 1-4 week, and then 5-8 week carried out 10 times in 3
set, 9-12 week conducted 12 times in 3 set. We utilized for the intensity of this program through Borg scale. To
examined all this variables, we used two-way repeated measures ANOVA for identify interaction between group and
time and paired #test for figure out the time difference in the group also, independent #-test for find out difference
between each group. All data set up significant levels .05.

The results were as follows. IL-6 and hs-CPR showed interaction between group and time and hs-CRP indicated
significant lower in exercise group. Also, IL-10 showed interaction between group and time and significant increased
in exercise group. Collectively, this study demonstrated that free weight exercise is beneficial to inflammation and
anti-inflammation for elderly women. Because this middle-intensity exercise was validated for elderly women and
we considered that this free weight exercise program could mediate IL-6, hs-CRP and IL-10 effectively. Eventually,
these changes could positive affects vascular disease and cardiovascular disease also, could improve for their healthy
life.

Key words: Elderly women, Free weight exercise, IL-6, hs-CRP, IL-10
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