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Abstract

Purpose : To provide data on exercise prescription for obesity management and prevention of cardiovascular disease in girl’s high
school and to prepare basic data for more effective exercise program for lifestyle improvement and prevention of lifestyle-related
diseases. This study examines the effects on brain nerve growth factor and inflammatory factors, and the relationship between
obesity factor and brain neuron cell production factor and inflammatory factor changes by complex exercise.

Methods : The subjects of the study were obese students with a body fat percentage of 30 % or higher after obtaining body
fat percentage of high school girls in C-city. Among them, 20 students who wanted to participate in the program of this study and
did not participate in special exercise and diet therapy within the last 6 months were radio-sampled into groups of exercise group
and control group, but attendance rate was low and The final exercise group (9) and control group (9) were measured, except for
one student who did not respond.

Results : Analysis of the range of variation in body composition, BMI, lean body mass, and the interaction between the groups
showed significant differences (p<.05). TC, TG, HDL-C, and LDL-C as variables of blood lipids, TC and TG were not significantly
different and TG was significantly different (p<.05) in interactions. HDL-C showed a significant difference (p<.01) in interactions,
an increase in exercise group, and a significant decrease in control group (p<.05). There was a significant difference (p<.05) in
BDNF interaction, an increase in the exercise group and a decrease in the control group, but no significant difference. NGF tended
to increase in both exercise and control groups. IL-6 had a significant difference in timing (p<.05) and significantly decreased
(p<.01) in the exercise group, and TNF-¢ interacted with timing (p<.05), and a significant increase in the control group.

Conclusion : This study confirmed 12-week compound exercise program was effective in increasing the expression of basal
fitness or CNS factor, but not enough to actually improve brain function. Fat mass and obesity are also affecting vascular
inflammatory factors.
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Table 1, General characteristics of the subject

A7 5 Qeka 1 64 Y ool S L5t 4]
"

AR R o] FrofshA] F2 208 S EE ) tiEdt ZF 10

Variables . .
Age (yrs) Height (cm) Weight (kg) Body fat (%)
Group
EG (n=9) 17.00+.00 165.44+4.75 77.32+8.98 34.01+£3.45
CG (n=9) 17.44+.52 160.89+7.88 75.54+13.38 35.51+3.88

Value; meantstandard deviation, EG: exercise group, CG: control group

A= A, AlF, BML AAEE, AAYE, Al
AvteF, AAWE, TC, TG, Glucose, HDL-C, LDL-C,
BDNF, NGF, IL-6, TNF-¢ ©]t}.
AR AT A, AT, WAL, AALE,
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Co. Korea)S A3 Th
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Ao, A2 A7 25 A% A T F 280
AH 22t FUY PO R g AAo 4] oF
g M (cubital vein)oll Al APt om, ofuf FFFIiLA
(ethyl diamine tetra acetate; EDTA)2} LFT tube (Liver
function test)y= A =7t A3 A FEE ARSI
e AW A2olA d4Ed7|= d4e #st
of &4 AIZHA] G5t 70 T S oA sty 4
A Ys Bd @3S Aol o] AR ¢
TC, TG, Glucose, HDL-C, LDL-CE A}=Ay3}s} B4
(BTS370, BioSystmes, Co. Spain)E ¢]-&3}o] E4

e o
g N Fo
ol

=
i

(
==

ol Mo o

=
x
B

N
)
N

SmlE F

ol et H
¥ N oo 1x

i

1. BDNF, NGF, IL-6, TNF-¢ (Human BDNF ELISA kit

Catalog # LF-EK5005, Ab frontier, Inc.), 5= 42 9

3] Multiskan Go (Thermo. Co. USA)E A5}

Enzyme-Linked Immunosorbent Assay (ELISA) Kit &A]1)F

Mol ol WSttt BE YBE Kejshn LEAs
3]

3 AF U AT

1998)2 o] 8319t} 1-432= A7 E(RPE 11-12)2 205

L Z7}%(RPE 13-15)2 2057F AlA|8t9Th
A5 ACSM(2014)9] obF 9 A& 9gh A%
=5 o et NET 6-83] o]4Fo] ARbE Edjoly
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FooH, &5 Ax /e AXNAHSRE HASHTH
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(bench press, squat, elbow curl, seated row, knee curl,
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sit-up, knee extension) O 2 LAJ5} 0, 291 122 AlA o= g ;ML Table 29 7o
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Table 2. The combined exercise program
Period Time Contents Intensity Frequency
. Light running
Warm-up 5 min Stretching
Main exercise 1-4 week Normal walking 11-12 RPE
L 20 min
(Walking) 5-12 week Fast walking 13-15 RPE
4 ek Beng:h ptress 11-12 RPE
) qua 8-10x3set
. . Elbow curl ( ) 3fweek
Main eXercise - .
. 20 min Seated row
(Elastic bend)
s1o N Knee curl 11-12 RPE
-12 wee Sit-up (10-15x3set)
Knee extension
Cool-down 5 min Light m@lng
Stretching
4. AR BA 2. @FAHe] Wzt

g2 20 WoloZA TC, TG, HDL-C, LDL-CZ £

s2awe ogsiel BEs FEAAY AesAge T A% TCHT6E nE e el s
AESGT AP LW g2z AAH Sye) o TO= AT EIRh Aol AlEinp<05). HDL-C=
@ FUNE SYRE LAHOR Solstct 2 gy FEAENN FAL WL ABpeo, LELA
ROy A5 ung 99 heEE cage og o = o/ ATl anew Arze fo 44t 22
fovl, Hue] A AT ekl do] v g PSS LDLCE HETAA Sk el ek
o ol RUBAL LS olgAdtt. BAH nE felpz O W AClS WA Ak Table 45t 2t

a =05 2 A7stgct
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24 AS, BMIL AU
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P Aol A Al gel A ol Hpo
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Aol

gle Ao UEhylth Zik= Table 33 .

3. HAAAZ AR} 45U Wst

YA GAEZ A4 QIALe] Wil o 2 BDNF, NGFE 24
g 23, BDNF= J32HgollA {23k Zpeo7h sl
(p<.05) FFTolAE S7H8 dixtolAle dart ve
gou o3k Afol= ¢ldth NGF&= 5w ti 2t
oMM mE F7Fshs Aol Uit @BATARY

A Lolat ztol7} QI (p<.05) %%%oﬂfﬂ %946}71]
228t tHp<.01). TNF-o % Al 7]

(p<O0n)°l o3t ZFol7}k gl
77 k. ZA3k= Table 5
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Table 3. Changes of body composition
Variables Group Pre Post t P
) EG 77.32+8.98 76.51£9.29 1.014 .
Weight (kg) .042
CG 75.54+13.38 77.13£14.52 -2.164
EG 28.29+3 .44 27.9243.38 1.244 B
BMI (kg/m?) .045
CG 29.11+£3.98 29.63+4.44 -1.837
EG 26.51+5.63 26.07+5.47 .807
FM (kg) 077
CG 27.18+7.45 28.06+7.94 -2.044
EG 34.01+3.54 33.77+3.15 .609
%fat (%) 263
CG 35.51+£3.88 35.88+3.69 -1.076
EG 50.81£3.90 50.44+4.14 1.103 .
LBM (kg) 047
CG 48.37+6.41 49.08+6.95 -1.902
EG 66.00+3.54 66.2243.16 -.547
%LBM (%) 281
CG 64.49+3.87 64.12+3.70 1.086
Values are means+SD, EG: exercise group, CG: control group
BMI: body mass index, FM: fat mass, LBM: lean body mass
* significantly different between group by independent t-test
Table 4, Changes of blood lipid
Variables Group Pre Post t p
TC ” EG 146.22+40.80 153.33+33.37 -1.037 .
(mg/d) CG 138.0012.12 147.78423.34 -1.493 '
.67£35. 44+29. -2.
TG (mg/do) EG 75.67+35.67 83.44+29.81 2.003 749
CG 67.22+25.97 77.78+23.99 -1.390
Gl e EG 91.22+5.80 88.33+10.02 .699 129
ucose (mg/de) CG 86.22+9.26 81.67+6.04 1.972 '
HDL.C » EG 52.11£10.35 56.44+10.75 -1.722 004"
"C (mg/de) CG 56.56-11.13 49.44+11.15 3.108° '
LDL.C » EG 70.11+14.20 69.89+15.06 .081 103
-C (mg/de) CG 67.78+9.08 75.11=16.86 2.157 '
TC: total cholesterol, TG: triglyceride,
HDL-C: high-density lipoprotein cholesterol, LDL-C: low-density lipoprotein cholesterol
*: significantly different between group by independent t-test
Table 5. Changes in BDNFs, NGF and inflammation—related factors
Variables Group Pre Post t p
BDNF il EG 1039.50+468.08 1377.38+508.77 -1.786 029"
(pg/mb) CG 1398.89+471.72 1207.97+550.01 1.708 '
NGF il EG 88.57+£19.27 90.05+27.01 =224 %01
(pg/ml) CG 80.89+16.68 84.79+21.44 -.585 '
L6 il EG 3.70+.70 3.09+.58 3.341 072
6 (pg/ml) CG 3.92+1.03 3.85+1.01 376 '
TNF il EG 9.98+2.77 9.59+2.08 .884 002"
o (pg/ml) CG 8.41+1.78 10.21+2.69 4.430™ '
" significantly different within group by paired t-test, : p<.05, ~: p<.01
# significantly different between group by independent t-test
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