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8541 mRte] oA Q1S Ao B BRREET(r=11), ET(r=10)0.2 o] A8E Aot B3
Z2 AL 2537 33 Ao &5 Bev AN 59 A FA A 718 At
percentage of heart rate (%HRR)Z 47430 71 eJsl% o, FAA 52 Borgd FH4 %5 AL rating
LA P e ot o e S

of perceived exertion (RPE)E AHE3IATE 3% MU ASsl7] Hsl 1%
two-way repeated measures ANOVAE AH8-8I11, 15 W A7l 7+ Aol paired rtest, 15 3F 2tol&
independent t-testE ©]-8-5t% oM Fol4¢F 052 At v & AHE YERSIT 3 iéx]é] % total

7b dEt e (p<0s), TC= 25 Wl A7 7 #elg 5—7}7} ‘Jrﬁ}kki‘r(p< EE?'&, 7)s % alanine
aminotransferase (ALT)E A17] 7+ FE37} YERRTHp<.05). o|8ig 2HE F38) & o, & A

Fo B
$& o4 w99l BYA4, 15 2 heCRP YA mﬂ ggior], ol DS FHRY e
ol o4 :x9le] 7] AHEE A % A% BlE o B9 Wae] GBS F 4 98 AN
th 591, TC, TG, LDLCS] Mahs B8250] A4 40| 28¢ & & 9t FAold 2 4 9k
W, 2 AP 7715 % ALT, ASTS 9% 409 hsCRPE U913 Habt vebtor], ol el

o4 wdldAN BResel T 24 grie AL LAY,

SEFR0] : H3F, o4 =91, A4, 1%, hs-CRP
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(serum lipid profile) 2 €84 & & Zy 24
Z(total cholesterol: TC), ZF/A%(trigly-
ceride; TG), 1BE Ahd FF 2 E(high
density lipoprotein cholesterol; HDL-C) %
AUE A Ze 28 E(low density lipopro-
tein cholesterol; LDL-C)<& 7|4 02 H|gto]
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o £ TEE Algehs 17449
o 53], APAFAA 5& o4 RAdAN 127
ARG Z o2 AENES 80 #de 2
P 2EE 3 TGE S 4 gohal Eaeiich(Et
s, Az 2023). oAH WA A E
o] B AE A deelE FY2HE 2 TGOl
et 259 27t s vERd 23 A4 A
Aol gofA FAAQ 5o eAs At
A AN =& LDL-C9 & HDL-CE A
$4 22 coronary heart disease (CHD)<l 918
& e 842 ¥94 9o, VOsmax 65-80%
o dlgste 4= TC, TG, LDL-CY #4a
<} HDL-C9] S7F9} 22 334 wsle} #eAo]

9io] ol AL oY EE B A4 it
o AL AP E mgo] Hrh(Muscella,
Stefano, & Marsigliante, 2020).

g, Zxgt F2 QA E = depd ool
%2 (alanine aminotransferase; ALT)9} A<
(myocardium) @} ThFat 2o Qs ofA
JH|o|E opn] izl o] &4 (aspartate aminotrans-
ferase: AST)9] 3= 7t 7]t opet d%
e B5F #& W A7 (heart failure) 2t
A 715AS S G F Sle wad

3 d et al., 2020).

fAz 2 A g gethd ALT %
ASTE A7 W &apAluh, 1249 52 5
8 ALTSF ASTS 25 #eldhe A
olnt. gutH o ALTS ASTE WYL 4A W3t
(non-alcoholic fatty liver disease: NAFLD)

£ BAsE 203 AR HAW, AWl B
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= AHEE disly] delM 44829 Hsket 4 o] v}, 59|, w3y} 2ol upeh AAAY
o]l @ 5= Hst] ALTS ASTE #Helote 21 Al 19 71%0] AlgEa old 2w theket Ay
& ZFAo|th(Fernandez, Vifiuela, Vidal, & Eo| it}
Barrera, 2022). &% TAE &% ALTS AST old wet, B Ate 7t 7%l uig A FH
o) e diel AFe TdskAl @A, A2 o] ofd A AXEE Ad, 84 F 9%
mleREA ol of b %@ 0% % 7Y e 9 #g4 WA 7Y SHA Sl el
Az 72 glol= NAFLDE Mg o slom, HFsiich ®e, & A3 o A8 A7 vt
NAFLD7} ofefgte ALT, AST, LDL-C, TG =~ %2 99 LFxaado] ofd 1Al £ - 7
o} 2o 7oA AFH T FH e T BAES AR A Holdle 58eE 2O g9E
248 4 glvhz Eudth(Babu et al., 2021). TFetazt skt

el A st & T2 F83 B4 F shl mEpA, B AdTe 1257 3 70-85419 44
A% C-9-84 @ (high sensitivity C-reac- =91 tldo2 #3249 F% $39 ddahe
tive protein; hs-CRP)< IL-69 <Jal|A] 7t A Bohres AAletast gt

FAE = 1)$- 98 934 EZo]tH(Ridker &
U

EXpS gp 01% }017] Ol TH(Li e

o|27 hs-CRPY| ‘¢l W& -S':xﬂxd.g_ Rk

gl g sl AdENL 27 FAEEE 1. B 0

T3 AR L AFOE = o] dyo 9% = A7 GOl AFsks 1w 704 ©7F 854
25 1910 CRP A £6€ Zrin npan 1T A =Ae gen & dvd Adad @
(Zhao, He, Yun, Wang, & Liu, 2022). %3, o SIARE 7Rt Al dstel At ARkt e
AR WE LB AL 704 oA wol < %0 Awd & g3ttt G*Power 3.1

A7 hs-CRPS| & g3} 9lem &3], oA

ool F4% o9 LES hs-CRPE Hay = effect size f=.34, 9AE . % **@OM
oz Pl AATA AL de & 9= A total sample size 20“325% Ao &
A3t ZAol Btk (a3t dn Axdd g ddstel £ 24%e ZAstanh A
A 2ETE 2022). T BdEET(n= 12) EH 2 (n=12)28 F&

o|HA 7oA AAE = thekat 2AL 243} '3}04 229 g o ERetFoY T g8t
7 Fejahs AL <7k A% SuT wj W HAAF A3l A=A ol gle AE At g
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Y27 (n=10)22 454

$EE(n=11), 2T o
£, 2 Q7E P ARgdsdng s w2 SHES ZEIE
< AgeA A" AoltH(PNU IRB/2021 B Balox wa o gy thoksl =2t
34 HR). taAe] A4 §4e (& 13 2 o7 Y fr- FAA $Fo® 1237 F 33,
3% 6024 A =RlelAl AAlsaT. ¢ E
b AR S FANNSE 24T 5 9k
E 1. O CHAIKIQ AMRE EM RS4OOSd(POlaT USA)% /\}%‘8}01] 0:]%/}31 Ii}‘)l:
Variablos EGn=11) CGI=10) (heart rate reserver, HRR)E =738l FA4
Agel(yrs)  77.45%554 77.30+4.30 2 e oA wole A E HAstel AR £F
Height(cm)  151.36%4.83 152.795.22 A7} A= (rating of perceived exertion:
Weight (kg) 58.77%9.97 55.69%6.84 RPE)E 7|50 752 A4s9d, $% =g
BMI 25.684.16 23.80%2.73 Q9L BES 143 den 2Eg 9 AEd
%BF 35.41+8.29 32.67+4.41 oo - o .
Values are MESD (2022)9] Bg¥5 Z2adS 7% - Bt}
BMI: body mass index AFAQ & Z2ad (F 2)9 2.
%BF: percentage of body fat
EG: exercise group
CG: control group
E2 SEREs Z2Y
Week  Section Exercise program Intensity Fregeuncy
Warm up .
(10 min) Stretching
Soft walking (5 min) 40~50%HRR

Aerobic  Normal walking (5 min)

CXCTCSE " Past walking (5 min) 51~60%HRR
(20 min)
Light running(5 min) 61~70%HRR
5-8 Lay down and raised waist Knee bend, Sit-up,
Resistance Push-up(knee down), Lunge, Right leg raise back,
exercise Left leg raise back, Lean of the wall and squat, (RPE 12-15)

Calf raise (fluctuation)

9-12 (20 min)
(Approximately 10 time/ 1 set, 10 sec for 1 motion)

3 times/week

Cool down

(10 min) Stretching




1257 HeEgel o =919 @344, 1% 2 hs-CRP 9% A9 MAe 9% 183

B Aol giAAEE Inbdoy 430(Inbody,
= AR

KOR) ato] A Z2A (A3, BMI, %BF)<
22 24893, A (em) S ARAES o] &3]
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01%5}04 3000 rpml.& 20%-7F ,_FJ 3z B2y
d dH(serum) FF9S 1.5 ml FE(micro
tube)dll &3 o 4 A7HA -80 T deep
freezere] H¥ste] LA 315}
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23 o g g3
A(TC, TG, LDL-C, HDL—C) 7155 (AST,
ALT), hs-CRP9] thaled AFA, A} 2 23] BA35

At} E5AEL Enzymatic Colormetric Assay
g olg3le] EAslen, ¥4 e Cobas

8000(Roche, CHE) & A}&3l9it}, 3 7175
213+ Ultraviolet(UV) methodE AFg-3fo] &
AE e hs-CRPE  Immunoturbidimetric

AssayE o]&do] EA351}

4. NEXE|

H AFox =2A3 RE 2A8E SPSS ver
27.0& *}“‘15}04 2;450%] et gk ()2
ETHA(SD)E Attt diole &4 A dlo]

Bl A4 Jé AFE  Felsty]  Hetod
Shapiro-Wilk (A%¢] %¥E) A4S A
o} oofel] et 2 A7) 2F A LS two-way
repeated measures ANOVA, {& ] &5 A

T 2to] AAL paired t-test, I 7+ 2po] AH
<& independent t-testZ AAls
oJ¢Fe 05 AR

. A+ ZAs}

& A7 TCe I3 AV] 2t 3228 a3t
Uehgom (p(.05), oM 25 W 171 3t
Aol A ol g S7F HebdTh(pC.05). E3E
Aol a5 ol Aelzb debdt
(p€.05). A7 A= (& 3)3 2.

2) TG

2 7o) TG 187 1 4548 K3}
ektonl (p(.05), RN 15 2+ o)y
UERATHp(.05). ST 1E W A7) 2 Aol
A - ALFS] O 18 7 Aol e Qg
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E 3. HEXE Hs

Variables  Group Pre Post Change t F
EG(n=11) 182.82+20.38 175.824#20.89 -7.00£18.69  1.242 Group 124
(mg/dL) CG(n=10) 171.90£27.90 179.10+33.36 7.20i9.90 -2.529° Time .001*
t 1.031 -.273 -2.180 GxT 4.754
EG(n=11) 151.64£52.13 118.82+#41.89 -32.82+56.88 1.914 Group 270
(mg/CiiL) CG(n=10) 106.30#64.26 137.10+96.86 30.80i58;20 -1.674 Time .006*
t 1.783 -.571 -2.532 GxT 6.411
EG(n=11)  45.00+8.79 48.45+10.06  3.45%7.85 -1.459 Group .882
(ig/Ld‘f) CG(n=10) 50.70¢9.93  50.50¢11.01 -20¢3.97 159  Time  1.390
t -1.396 -.445 1.324 GxT 1.753
EG(n=11) 105.27£18.64  95.00+15.30 -10.27+19.56 1.615 Group 518
(];an]/Jc;I(j) CG(n=10) 91.30#¢26.17  96.60+27.12 5.30i9.?2 -1.724 Time .398*
¢ 1.420 -.101 -2.158 GxT 4.658
Values are M+SD, *p{.05
EG:exercise group, CG: control group
GxT: interaction between group and time
TC: total cholesterol, TG: triglyceride
HDL-C: high density lipoprotein cholesterol
LDL-C: low density lipoprotein cholesterol
o, AT d¥es (E 3)T 2o )7} VEFATH(p<.05) . kAR 2 of A7) 7F A}

o} A - A Y 1%

3) HDL-C stk AT Age
2 AN HDL-CE 574 Z7keke 3 2 2]s9)
Ag BPou tizT ke vlaol e BAA R
Fol@ Aol vk Rag. 93 Aze 1D AST
(£ 3)% 2t} B 2o ASTE —%%EL
TAA 7h 3412 oz
4) LDL-C AR fol Aol

B oo [DL-CE 18xA)7) 7t A4sde g A¥E
b Yepkom (p(.05), Watgl 25 7t A

(% 4)s 2.

2 Aol A
(E 3% 2



2) ALT

B a7e ALTE A7) 2 FE% e
(p(.05). E&, F 1§ 25 Aol e #
g A Bl U B Aol f213 A
o7} eht) ik, 97 Ashe (E 4% 2k

v

s % hs-CRP €% A MAle 9%

185

o8 o)} ERIA) 3k}, AT ATe (X 5)
o 2t}

3. hs-CRPS| Bt A7) BAL FAAA § - L BYLE
& 979 hs-CRPE F 2% EF A2 74 o] o4 w019 7tA AQE= A4, 54 2 o
%2 BIAT F 2% 7 MndN FAHCR £
E 4. 217159 #Hg
Variables Group Pre Post Change t F
EG(n=11) 29.454¢8.68 26.00£5.76 -3.45¢8.95 1.280 Group .398
(I?JS/E) CG(n=10) 28.60£12.21 31.80+14.47 3.20£13.76 -.736 Time .003
t .186 -1.185 -1.327 GxT 1.760
EG(n=11) 18.554¢5.05 19.73#4.73  1.1843.22 -1.218 Group 189
(I%L/TL) CG(n=10) 17.70:4.24 22.60+9.50 4.90:840 -1.845  Time  4.985
t 413 -.864 -1.315 GxT 1.863
Values are M+SD, *p{.05
EG:exercise group, CG: control group
GxT: interaction between group and time
AST: aspartate aminotransferase
ALT: alanine aminotransferase
¥ 5. hs-CRP2] W3}
Variables Group Pre Post Change t F
EG(n=11) 1.84¢1.70 1.41+1.18  -0.43£1.45 .385 Group 1.059
BSCRP - 0G(n=10) 13881  1.08£91  -0.35:0.55 1997  Time 1533
(mg/dL)
196 1.208 595 GxT 334

Values are M*SD

EG:exercise group, CG: control group

GxT: interaction between group and time
hs-CRP: high sensitivity C reactive protein
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Xin, Ye, Zhang, & He. (2022)¢] A7]A
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3 H9le drieE £35S 59 A% A 9
9

A2 dste SHd dis) aiXEE 4 ot
oAl 24, 473291 hs-CRP W4l sidfel= 1
WO kM Aoz = £AY 0 AT
T e AN A5 o da, A e
oA|A] hs-CRPY &2 F&& HAS S| B
=9 F vz B3 3 (Yoon, Ryu, Lee, &

47} ﬂ}ﬂ = 7 9
AYATE Ao .LJQEA hs-CRP9] 5%
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A, (2021, 7. 9.).

Babu,
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hs-CRP %
AAEEI A, 36(4), 99-1
S, AT R4 (2022). B

o] H7 § vk oA Qlad
. GLP-1°] 1A= 9% 3
A&7, 36(3), 207-225.
). "IASSE . https://
health.kdca.go.kr/healthinfo/biz/hea
Ith/gnrlzHealthInfo/gnrlzHealthInfo/
gnrlzHealthInfoView.do?cntnts sn=5
427, (&Y 2023. 7. 13).

AZE (2023). 2 oA w019 g%
&0l AAx *éﬂr ZP‘]Oﬂ A= Qg
= AS383 A, 32(2), 691-700.

o|n e}, (2021). AT
(metabolic syndrome)¥} k4
%, A

ZE]

(o)==
Fis
A, 98

ol

olz4
+E
(aerobic exercise)ol o3t
574333, 1(2), 61-70.

A, F., Csader, S., Lok, .,
Gomez-Gallego, C., Hanhineva, K.,
El-Nezami, H., & Schwab, U. (2021).
Positive effects of exercise intervention
and dietary
changes in NAFLD-related clinical

without weight loss

2474, W% 2 hsCRP 4% FA »

o me

A7
o, AT AT AHEAF (2022).
1277 WE 50 =

189

a systemic review and
meta-analysis. Nutrients, 13(9), 3135.
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ABSTRACT

The purpose of this study was to analyze the positive effect of combined exercise on serum lipids, liver function
and high sensitivity C-reactive protein (hs-CRP) in elderly women and aid to healthy life of elderly women. For this
purpose of study, we divided into two groups including combined exercise group (#=11) and control group (#=10).
The age of subjects set up above 70 aged under 85 aged elderly women. The combined exercise was performed a
three times per week for 12-week and the intensity of aerobic exercise measured by remote heart rate equipment
and this equipment represent percentage of heart rate reserve (%HRR) units. Also, resistance exercise measured by
Borg's scale which was rating of perceived exertion (RPE). To examined all this variables, we used two-way
repeated measures ANOVA for identify interaction between group and time. Paired #-test was used for figure out the
time difference in the group also, independent #test used for find out the difference between each group. All data
set up significant levels .05. The results were as follows. Serum lipids including total cholesterol (TC), triglyceride
(TG), low density lipoprotein cholesterol (LDL-C) showed interaction between group and time (p<.05), there was
significant low in the TC within control group (p<.05). Also, liver function of alanine aminotransferase (ALT)
showed main effects of time (p<.05). Collectively, This study suggests that 12 weeks of regular combined exercise
can affect changes in lipids and major inflammatory substances produced in the liver of elderly women. In
particular, the change of TC, TG, LDL-C may be seen as a results of effectiveness of combined exercise. However,
in our study, among liver functions, ALT, AST, and hs-CRP, which are inflammatory levels, showed insufficient

changes. We confirmed that the effect of combined exercise was not significant in the general female elderly.
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