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Stk (Jung, Park, 2004; ¥F7 <=, 2005). ot 271l tlaZ el A2 =
(Leptin) ¥} o}] 329 €l (Adiponectin) s ©°] o™, oft]x 7}l vty Q1&d

AR, Al 298 T, AT SOl A 4T

d

A= Aoz &
HA ATHHAAE, 2008). 53] el (Leptin)® o}t =4 &l (Adiponectin) %5 9
ot 71213 T LA AFJA(TNF-a), IL-6, IL-8, IL-10 59 AFe]ETIQIS A
AN dHAE T8 S of Al ol tH(Tilg H, et al, 2006).

g, FYIYAAA(TNF-a), EFAAEE = A2 T2

e

2 €l (Leptin)& ¢l

=, ZEagEdd 5ol 9FE Fol AETAE ASFonA YA LR
obet FEAEAN AATER ALS oy, FFAEL] B B S

Wede st gae mAs gow

kT

153 YrH(Kouturek S. J, et al,
1999; Konturek P. C, et al., 1999; Zhang H, et al., 2000; Fain J. N, 2000).

ol
ol

4,
T,
off
k1
s
=
2

o 1 Z7}8t=d(Considine R. V, et al, 1996), A3

Tol A= /2 GG A sz A 23 = o™ (Aloulou N, et al., 2008), & 4
ZAS f2ea(Liu Z, et al., 2001), th&-2 A oAl E o] =FAALEAL

s #HaA7le Ae= BaHH(Rouet-Benzineb P, et al., 2004).

olt] 9 ¥l (Adiponectin)< olt]¥d el =83} ZAgtsle] AMPKE 43}

, e AARtE s SX6 leddsAd s

_19_



(Sugiyama M, et al., 2009), &5 olt]jxdele] Fw7} thad AT FF
o} JNgel FAHAAATE Aol BaEH A Wel E. K, et al,, 2005, Nakajima
T. E, et al,, 2010; Yamaji T, et al., 2010).
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k3
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A

2 2

= o]l

C. J, et al,

+

o

SN ATH, Ases =4

o0
o=

)

(ACSM, 1998). +AtaAd &5 A #H7I

A IL(ACSM, 2010),

o

Do
)
of
e

i

mj
of

&

T UEE FTHACSM, 2002; ACSM,

Aol 7heHAROME 7t

o

2004; Nelson M. E, et al, 2007). 94 =&

Al71aL wBfel uf

%

)

)

<, A

AZF A de ot B aEdok(Feskanich D,

et al., 2002; Haskell W. L, et al., 2007,

)

Kesaniemi Y. K, et al., 2001,

U.S. Department of Health and Human

1999;

Leitzmann M. F, et al,,

£%5 & glucose, insulin,

}

w3

Services, 1996; Wenger N. K, et al., 1995).
IGF axis cytokine % ofue} tj

™

™

NR

el
700

Jmu-o

or
"

fvze)

TNF-a, Interleukin-6, adiponectin®] 4=x|¥ 3}o] &

F1 o (Kim E. S, et al, 2007, Lee M. K, et al.,, 2010; Liburt N. R, et

S

o

A3} c-peptide, IGF axis

W= Frha HaFEQtH(Fairey A. S, et al, 2003; Friedenreich

)

ot

al., 2010; Oh E. G, et al, 2013; Smart N. A, et al., 2011),

&}

49 &

g

A
a A

I

of
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C. M, et al, 2011; Irwin M. L, et al., 2009; Ligibel J. A, et al., 2008). %3t
NEERAoY T2l g =S ARV, s ST ksl A
At FEFAGLAAAE S7HAA el dgt Ad=E St Bauya
Ao (Jeffrey et al, 1998; Oliveria et al., 1997), &% th2] A E(macrophages),
A} Aba) A E(NK cell), @7}l (Lymphokine), &% - (neutrophils), AFo]E7}
1] WstE 7pew WA 7]ojgthal B ¥l Ith(Shephard, et al,
1995). 53] T E 1A AALES Addadrt ded, dEet, oA
A2 Z1A A7 o o] 323 Hay
el tH(Oliveria et al., 1997; Shephaerd, Shek, 1995).

olxd A ATES T Fe2 o A5AAY FAES AHAAFH A
59 3ot AEEY F V@ B
Meyerhardt et al., 2006). FZlo] 5(2012)¢] <+

A glot AAE dgow Ao £5S A 2 HLE T W &

2

2
%9,
rlr
o2
=
kol
K
N
)
%9,
rlr
P
|o
fr

i)
Rl
o
=
o
o)
=
Q
=
—+
)
=
N
S
S
&

E2o) Wzsh ool gastgon, FAMHAES vgol ST 4o
Aol wgleh Campbell 5(2005)9] Aol Al weratstas A e
W oZe §us B 288 gon 1270 ARE §44 $ETZIUS

AAG A vFatol vl oA AAV|se] FAEAoH, TR

oo
o

S

=

=

lo
2
0%t
Mo
offt
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Exga e Aoy, 1
(vital signs)
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Kelye]
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o 2714

1 (ACSM, 2010), &322 9

)
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=
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= 204 oA Aeloe 2 ECOG performance scale®] 2 ©]3Fel 2HECOG performance

status 0, 1, 202 A A9 2 ECOG performance scale©] 3 o] A<l 2= A
skl A gRLe] AlAF EAL <3F O>of Zow HESHHEAHLS <%
10>} 2o}
E 9. mAke] AAA 54
T +5T(N=14) H] &5 (N=14) t D
o] (yr) 57.93+11.41 62.43+7.28 -1.244 225
7] (cm) 162.41+7.92 160.09+8.09 767 450
H5Akg) 61.18%11.16 60.31+10.52 213 833
BMI(kg/m?) 23.17+3.81 23.40+2.95 -177 861
BSA(m?) 1.64+0.17 1.63+0.17 .229 820
M=+SD
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= ow +& T (N=14) H] &5 (N=14)

B n(%) n(%)
Age
6541 m] % 78.6(11) 57.1(8)
654 ©]’F 21.4(3) 42.9(6)
Sex
male 57.1(8) 35.7(5)
female 42.9(6) 64.3(9)
ECOG
0 100(14) 100(14)
1 0(0) 0(0)
BSA(m?
1.6 w7k 28.6(4) 35.7(5)
1.6 o] 71.4(10) 64.3(9)
BMI(kg/m?)
18 wl gk 7.1(1) 7.1(1)
18 °]°¢ 92.9(13) 92.9(13)
Location
Rt. colon 21.4(3) 7.1(1)
Lt colon 42.9(6) 64.3(9)
Rectum 35.7(5) 28.6(4)
Pathology
well 0(0) 0(0)
mod 100(14) 92.9(13)
poorly 0(0) 0(0)
others 0(0) 7.1(1)
Stage
I 0(0) 14.3(2)
I 42.9(6) 35.7(5)
III 57.1(8) 50(7)
Operation
AR 21.4(3) 71.4(10)
LAR 35.7(5) 14.3(2)
total colectomy 7.1(1) 0(0)
hemicolectomy 35.7(5) 14.3(2)
CCRT
none 92.9(13) 78.6(11)
yes 7.1(1) 21.4(3)
AD]J chemo
5FU/LV 14.3(2) 14.3(2)
FOLFOX 85.7(12) 85.7(12)

_28_



rie

5

R
-+
N
o)
¥

%)

Ao 717 2 A <& 1> g2

A A 713k
Literature Review and Topic Selection 2015. 12 ~ 2016. 02
Experimental Design 2016. 02 ~ 2016. 04
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Data Analysis 2017. 01 ~ 2017. 02
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Literature Review and Topic Selection

Experimental Design

Selection of Subjects

Pre—Measurement

Physique /Abdominal total area /Subcutaneous fat area/Muscle area/
Blood sample

Exercise

e gam—" ="

Home based exercise + exercise education and consultation

-

Post—Measurement

\

Physique /Abdominal total area / Subcutaneous fat area / Muscle area/
Blood sample/ chemotherapy completion rate/ chemo dose reduction rate/
chemoagent toxicity

\ >
: 1 X
Data Analysis
[ SPSS 21.0) J
1
Writing Dissertation

ag 1. AT A
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AulE <E 12> A A g vel 2o

%12 %4 3l
T3 ) (814}, ) %4 59
DS-102 217 (Height)

A Z (Physique)

A A=A

(Body composition)

obt] 7)<l
(Adipokine)

A5&

(Outcomes of Acute)

(JENIX, Korea)

SOMATOM Definition
AS(Siemens
Healthcare, Erlangen,

Germany

ELISA(R&D systems,
Abingdon, UK)

A (Weight)

5 % gu
(Abdominal total area)
B0 5y g
(Subcutaneous fat area)

R o8 g

(Muscle area)

2 €l (Leptin)

o}t] ¥ 9 ¥l (Adiponectin)

A E $EE

(Chemotherapy completion rate)

kA T o5
(Chemo dose reduction)
Fol = ]

[e = o)

(Chemoagent toxicity)
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5. 574 % % Uy

(1) A A (Physique)

AEE gAY AZA DS-102(JENIX, Korea)s ©]-&38te] FAstlom, 13}

of &3 Ho] £uel & & A AAAAE A F, vl F ARA
FAAYE AZHAHEARLS 0lem B9 7).

(2) A A %4 (Body composition)

A58 ©E 2 (computed tomography)< o] 8§39 Z43t9on, PACS %
A Z2a9g o838 Lumbar 4 7]FoE BY F vy 51 gs o
wHn R 2§ daHs AEsh

g4 olgxvely AEFAE FA4stP v, Z+Z human Leptin ELISA

kit(R&D systems Co, Abingdon, UK), human Adiponectin ELISA Kkit(R&D

systems Co, Abingdon, UK)Z o]&3dle] =A3}¢c}.
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) (Core) 2EH A

P
offl B

652 1857 2AE

D% # (Walking)

@wFA] (March) 2~ §)
BB o|(V)2~H]

@218 %] (Step touch)

ol Mo
Hi ofr
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2L ol
T Ho
Hi ofr
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offt i

@27} (Skip) 2~ ¥}
@7 (Kick) 2= 5} D¥E
@ 71A
AEA < RPE  25~30 = g4
sHom 11~14 B
213
— & 2cycle

Q@A 7]

@H A (lunge)+ 2 (Arm curl)
®2=F E(Squat)(3HA)

@ Bl g ¢l o] =(Lateral raise)
(OAFe] =Ml =(Side band)

@# 27 o] =(Leg Raise)

o
ol

) (Core) Z~EH A

Ho

RPE
5~6
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2. ol 271 (Rd, otgx g d)e] W3

TR At AFA A t
=T
(njg) 365.36+243.87 526.39+240.74 053
T—H]If,_] H __o'_E_r;L
] o 490.75+188.76 707.92+291.25 .009
(pg/ml) (n=5)
t 350 247
=t
(1-8) 160.70+8.13 163.65+7.23 038
ofr] el H] &5
e 168.11+4.99 165.75+6.71 A1
(pg/ml) (n=5) 65.756.7 8
t 096 611
M + SD
p<05

eEwe Fogstay A-F W FAE w22 A3} 365.36pg/mlel
(3]

A 526.39pg/ml= F7Fekl e, 1ol 7t zbol= fIATH(p<.05). ot xHE

2= 160.70pg/mlell A 163.65pg/ml= 78t ew, 2k Aol7F Ut}
(p<.05).
H 59 Feststay] -5 el Fx& va-24¢ 43 490.75pg/ml

o 1 707.92pg/ml= ZF7tetRem, Fogk Aol7F A ATHPp<.05). oFH]E
TA = 168.11pg/mlol Al 165.75pg/ml AAsFF oy, F23k Aol= gt
(p<.05).

e
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3. Fd3gey ANE5s A FHE

oy LET (N=14) H] &5 (N=14)
N n(%) n(%)
Adjuvant
chemotherapy s 0(0) 286(4)
complete
(R gekst ga 100(14) 71.4(10)
StoH A7 8)
Dose reduction none 71.4(10) 64.3(9)
(kA 7=
o) dose reduction 28.6(4) 35.7(5)
Nausea gr0-2 57.1(8) 42.9(6)
(<, &4) gr3-4 42.9(6) 57.1(8)
Anorexia gr0-2 100(14) 85.7(12)
(44 5-3) gr3-4 0(0) 143@2)
Neutropenia ar0-2 85.7(12) 64.3(9)
(38
- gr3-4 14.3(2) 35.7(5)
= -0
Thrombocytop gr0-2 71.4(10) 64.39)
enia
(8 57t 2 gr3-4 28.6(4) 35.7(5)
Neurotoxicity gr0-2 78.6(11) 85.7(12)
(A178573) gr3-4 21.4(3) 14.3(2)
Mucositis gr0-2 85.7(12) 85.7(12)
(A=) gr3-4 14.3(2) 14.3(2)
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&Y HE7e Adjuvant chemotherapy complete(X %% 3dol3}stq

H AR 8)S dust 43 5o 49 149 100%) BT dIAEE g=e
RS g Ay 5T 144 T 49 (286%)0] TR o™, v 5

=
Ql Nausea(79, 249 #2448 =& gRlst A3} 5779 0-2 grade
2

2 Yehutth 85719 0-2 grade= 129 (85.7%), 3-4 grade 27 (14.3%) 0. &
UESTh Neutropenia(M &84 A45)9] H28 AEE gl A3 59
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ABSTRACT

The Actual Study of Exercise Prescription for Patients with Colorectal

Cancer

Shim, Yoo—Jin

Depart. of Physical Education
(Majoring in exercise Prescription)
Graduated School of

SungShin Women’s Univ.

The objective of this study 1s to compare and analyze treatment
performance and side-effect of the chemotherapy, body composition, and
Adipokine depending on whether to implement exercise program or not on
patients  suffering from  colorectal cancer under  supplementary
chemotherapy. Practical research has been conducted to develop the
exercise treatment program that is appropriate for patients suffering from
colorectal cancers by confirming positive effects on the treatment
performance of chemotherapy and relieving physical and biological
side—effects with supplementary chemotherapy through exercise. 28 patients
who were in need of supplementary chemotherapy were chosen after
having the surgery for colorectal cancer from K University Hospital in the
city of S, while classifying them into exercise group with 14 subjects and

non-exercise group with 14 subjects. Following results were derived.

_79_



1. Results of comparison and analysis of body composition from whether to
perform the exercise program.

According to the results of comparison before and after implementing
chemotherapy on the cross-section of total abdominal areas in the exercise
group, it was reduced by 100.5mm? and there was no significant difference
(p>.05). As for the area of subcutaneous fat on the abdominal area, it was
reduced by 365.08mm? but there was no significant difference (p>.05).
Muscular area on the abdominal area was reduced by 126.92mm?, but there
was no significant difference (p>.05).

According to the results of comparison before and after implementing
chemotherapy on the total cross-section of abdominal area in the
non-exercise group, it increased by 5004.21lmm? but there was no
significant difference (p>.05). Area of subcutaneous fat on the abdominal
area increased by 1974.28mm? but there was no significant difference
(p>.05). Muscular area on the abdominal area increased by 597.42mm?, but

there was no significant difference (p>.05).

2. Results of comparison and analysis of Adipokine from whether to
implement the exercise program.

According to the results of leptin values in the exercise group before and
after implementing chemotherapy, it increased by 161.03pg/ml, but there
was no significant difference (p<.05). Value of adiponectin increased to
2.95pg/ml, and there was a significant difference (p<05). According to the
results of comparison for leptin value in the non-exercise group before and

after implementing chemotherapy, it increased to 217.17pg/ml, and there
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was a significant difference (<.05). Value of adponectin decreased to

2.36pg/ml, but there was no significant difference (<.05).

3. Results of comparison and analysis of treatment rate and side—effect of
supplementary chemotherapy from whether to perform the exercise
program.

Completion rate of the supplementary chemotherapy has been 100% in the
exercise group, and 71.4% in the non-exercise group. Therefore, lower
completion rate has been shown in the non-exercise group than in the
exercise group. As for whether to have anticancer drug decreased, the
amount of anticancer drug has been reduced by 28.5% in the exercise
group and 35.7% in the non-exercise group. Therefore, higher reducing
rate has been shown in the non-exercise group than in the exercise group.
Among the side-effects of the chemotherapy, nausea turned out to be
0-2grade 57.196 and 3-4grade 42.9% in the exercise group. In addition,
429% on 0-2 grade and 57.1% on 3-4 grade were shown in the
non-exercise group. Therefore, side-effect turned out to be severer in the
non-exercise group than in the exercise group.

As for anorexia, 100% on 0-2 grade and 0% on 3-4 grade were shown in
the exercise group, and 85.7% on 0-2 grade and 14.3% on 3-4 grade were
shown in the non-exercise group. Therefore, side effect turned out to be
severer in the non-exercise group than in the exercise group. As for
neutropenia, 85.7% on 0-2 grade and 14.3% on 3-4 grade were shown in
the exercise group, and 64.3% on 0-2 grade and 35.7% on 3-4 grade were

shown in the non-exercise group. Therefore, side effect turned out to be
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severer in the non-exercise group than in the exercise group. As for
thrombocytopenia, 71.4% on 0-2 grade and 286% on 3-4 grade were
shown in the exercise group, and 64.3% on 0-2 grade and 35.7% on 3-4
grade were shown in the non-exercise group in the non-exercise group.
Therefore, side effect turned out to be severe in the non-exercise group
than in the exercise group. As for neurotoxicity, 78.6% on 0-2 grade and
21.4% on 3-4 grade were shown in the exercise group, and 85.7% on 0-2
grade and 14.3% on 3-4 grade were shown in the non-exercise group.
Therefore, side—effect turned out to be lower in the non-exercise group
than in the exercise group. As for mucositis, 85.7% on 0-2 grade and
14.3% on 3-4 grade were shown in the exercise group, and 85.7% on 0-2
grade and 14.3% on 3-4 grade were shown in the non-exercise group.
Therefore, side-effect turned out to be identical in both groups.

As for summary of aforementioned conclusions, implementation of exercise
program during the supplementary chemotherapy has brought positive
effect on body composition and Adipokin of patients suffering from
colorectal cancer and increased the completion rate of chemotherapy while
reducing the side-effect. Therefore, development and distribution of
customized exercise program for patients suffering from colorectal cancer
are expected to bring about positive effect on those patients and help them

during the treatment period.
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