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The Effects of Type of Exercise on Inflammatory Factor and
Vascular Endothelial Growth Factor in Middle Aged Women
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Abstract To investigate the effects of type of exercise on inflammatory factor and vascular endothelial growth
factor in middle aged women, we recruited 18 people middle—aged women and they divided into 3 groups
(N=6, resistance exercise group, 40-60% of 1RM, N=6 aerobic exercise group, 60-70% of VO2max, N=6,
flexibility exercise group, 10-60 sec/sets). The data were compared to the effect of exercise between 50 ~ 60
minutes per a day, 3 day times per week on the body composition, inflammatory factor, vascular endothelial
growth factor and vascular compliance in middle aged women. First, in regards to inflammatory factors
between groups, a significant difference (p{.05) was identified in the effects of CRP and IL-6 in terms of time
(T). Second, regarding vascular endothelial growth factors between groups based on the type of exercise, a
significant difference (p<{.05) was found in the effects of VEGF's time (T) and the interaction between time and
group (TxG). In conclusion, All types of exercise could partially improve inflammatory factors and vascular

endothelial growth factors.
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Table 1. Physical characteristic of subjects

Mean * Standard Deviation

Grou N Ages Weight Height fat BMI
P (17) (yrs) (kg) (cm) (%) (kg/m?)
Group A(40-60% 1RM) N=6 58.3+4.18 61.20+11.15 163.844.16 362341132 | 25.87:450
Resistance Exercise
Group B(60~70% VO2max) N=6 59.5+1.05 69.37+12.45 155.144.35 41.7745.49 28.704.04
Aerobic Exercise
Group C(10-60 sec/sets) N=6 58.8+3.97 64.576.29 157.442.17 39.70£3.11 26.05£2.22
Flexibility Exercise
2, i Aol AP 255 13 WES = e HHoF
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Table 2. Research period and procedure

Period
2021.10. 01~ 2021. 11.30
2021.12. 01 ~ 2021, 12. 31
2022. 01. 03 ~ 2022. 03. 21
2022. 06. 22 ~ 2022. 07. 31

Process
Literature review
Target selection
Inspection period

Results and Statistics

Wrting a thesis 2022.08. 01 ~2022. 12. 21
2.2 SEOEIAN 2 Yy
221 NYH 23 B2 EF WY
AT YA A T AZ 2442 AR 25

9] AL v] TAAENA A HHSA A7
AMgsE9TE FdogolEle A 1Este] 40%~60%
IRMY] RAE AREstgl o, Ag-2sx2 I gt
AAH-GE floto] 1-45= 2set, 5-12F= 3set AA|
St A A -5 T2 12 Table 33+ At

Table 3. Resistance exercise program

This Experiment
Frequency Mon - Wed - Fri, 09:00am
Intensity 40~60% 1RM
Tim Warm-~-up/10min, Main Movement/40min,
© Cool-Down/10min
Chest press, Bench press, Pec Deck fly, Cable
Monday Seated Row, Lat Pulldown
Wednesday ng press(Ppwer), leg extension, leg curl, Squat,
Sited calf raise
. Should press, side, front, back later raise, Sited
Friday
Arm Curl
2.2.2 QA

28 D2 =4 gy

5ol HolstA] ekd 5
Ao AE 1ot 5 A= 60-70%HRmax, &
A& A7F 40222 Borg?d - 5AF=(RPE;rate of

=10 ZLQ_ }-

perceived exertion) 12-1665& 1= =
AE2AL g3Ao] LEALE(RPE)E 71208 819
t}. 27] &5 Al 5% 4.5km/h-6.5km/h& FdoI4
QA Hs afsto] AAStATH18]. 2eUe-2 EFEd
oA 27] Yi5E A5 s EET1HE 1 HALY

Table 4. Aerobic exercise program
This Experiment

Frequency Mon - Wed - Fri, 09:00am
Intensity 60~70%HRmax
Time Warm=-up/10min, Main Movement/40min,
Cool-Down/10min.
Type Treadmill Walking
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Table 5. Flexibility exercise program

This Experiment
Mon - Wed - Fri, 09:00am
10~60/s/set, 2set
Warm-up/10min, Main Movement/40min,
Cool-Down/10min
- Overhead arm stretch
- Shoulder extension stretch
- Head to knee stretch (two leg)
- Head to knee stretch (one leg)
- Hip Stretch
- Adductor Stretch
- Lower back stretch
- Neck forward/back Stretch
- Lumbar Flexion Stretch
- Lying hamstring stretch
- Lumbar Extetension and abdominal stretch
- Quardriceps stretch
- Straddle Stretch
- Calf Stretch

Frequency
Intensity

Time

Type

2.2.4 2 24 e
AR CE L EERE R
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G=A|#29l oft)EUEl(Adiponectin} Human Total
Adiponectin/Acrp30 Quantikine ELISAE AFE5I312.
H, g% C-¥r3-4 A (CRP: C-reactive protein)<
Human C-Reactive Protein/CRP Quantikine ELISA

Kitg AR8otatt E3E QEFZI-6(L-6)2 Human
IL-6 Quantikine ELISA KitE A&} o0 HAGAS
ZAH(Immunoradiometric Assay: IRMA) O & A A A
stich. Eoiu g4Il VEGFE Human VEGF
Quantikine ELISA KitE AMS-SH10.1, HAARS ™
(Immunoradiometric Assay: IRMA)O. & £4-AAJ51%]
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B A1) R7 A2l SPSS PC” for window(version
27.018A ZEIHE AMgsto] BEAsiqlth & A+
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+MT BZHAKSD)E AFEsIeloH, Al Ad 2t T1F
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B 7L FUAS tifo R 1257 &5 FH 9
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3.1.1 Adiponectin®| &}

Adiponectin®] i3t 25 FHo| WE I1&F9 BHS
AET, AR 63.48+49.45u/ml, 12% % 64.32+
49.42u/mlE UEgoH, A 5 IEZ AR
88.00+72.84ul/ml, 125 & 87.72174.77#!2/ml, B4
& 2 IF2 AR 47.94+31.5240/ml, 12F &
35.75%£18.32ul/ml, F94 5 IF2 AP 54.51+
30.11u/ml, 125 & 69.57+26.60u/mlE FERSLT
Two-way repeated measures ANOVA 4] A3} A]7],
IFoNA= FOIRE Aol 7F WA 9RkTt. T3 A7) x
170 4o AE Aol E {2 Zol7F yehtA] o
At
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Table 6. Two—way repeated ANOVA about the change of blood lipid

Variables Group A(n=6) | Group B(n=6) | Group C(n=6) SS df MS F P
Adipo | Pre 88.00£72.84 |  47.94+3152 | 54.5130.11 T 6.725| 1 6.725 0.036 0.853
. G 12766.970 | 2 6383.485 1.443 0.267
nectin | post |  87.7247477 | 3575t18.32 | 69.57426.60 [T,q 1120413 2 560206 5 966 0.082
Pre 12.0149.60 | 258141587 | 13.97+1335| T 394426 | 1 394.426 6.879 0.019*
CRP G 1167.939 | 2 583.970 1.456 0.264
Post | 10.39#21.45 | 19.83%15.26 6.697.28 [Tug B4 | 2 19.238 0336 0720
Pre 000:059 | -9.09:059 | -0.00£1.18 | T 3000] 1 3.000 10.767 0.005*
IL-6 G 2501 2 1.251 1.190 0.331
Post -9.64£0.63 -8.94+0.68 -8.8120.98 | TxG 1.042 2 0.521 1.870 0.188
Pre | 347.32£235.77 | 430.514331.44 | 226.41¢172.98 |__T 35161376 | 1 | 35161.375 9.415 0.008*
VEGF G | 164036.735| 2 | 82018.368 0.656 0.533
Post | 478.66285.91 | 398.43t278.30 | 314.68£177.44 [ TxG | 43045115 | 2 | 21522558 5763 0.014*

*X.05

Group A : Resistance Exercise
Group B : Aerobic Exercise
Group C : Flexibility Exercise

3.1.2 CRP(C-reactive protein)2| #3|

CRP|| thet 25 Fefjofl W 159 oS AuEd,
AFA 17.26+£13.89mg/dl, 125 & 12.30+15.81mg/dl
iqﬂ-ﬁ:otﬂ A -5 T2 AFA 12.0149.60mg/dl,
125 3 10.39+21. 45mg/dl AL 5 I52 AA
25.81+15.87mg/dl, 125 % 19.83+15.26mg/dl,
A4 5 AT A 13.97+13.35mg/dl, 125 &
6.69+7.28mg/dlC 2 UERHTE Two-way repeated
measures ANOVA £-4] A3} A|7](F=6.879, p<{.05)°14
Felgt Aol 7k yebgth 18U A7 x 159 A2 A
A A= ot 2ol 7F YERtA] ekl

3.1.3 IL-6(Interleukin-6)2| 3}

IL-6°] Het &5 FEloll WE IFY] B A
A, AP -9.03+1.22pg/mL, 125 ¥ -9.64+0.63pg/
mL o2 WE}‘)’OU% @ 5 1ES AP -9.09+
0.59pg/mlL, 125 & -9.64+0.63pg/mL, F4t4k &%
Is2 A -9.090. 59pg/mL 127 % -8.94+
0.68pg/mL, 94 & 15 AH -9.00+1.18pg/
mL, 125 ¥ -8.81+0.98pg/mLoE UEILTE Two-
way repeated measures ANOVA ¥4 Zit A]7]
(F=10.767, p{.05)°l1A4 Fol_t Zpo]7F by, 1=ut
A7 x 1579 A22-E anolAe FoI3t Ao]7t Ut

U 939kt

3.1.4 VEGF(Vascular Endothelial Growth Factor)@l
3}
VEGFol| tf3t &5 FHioll e 159 B2 AHE

W, AP 334.75+254.74pg/mL, 125 & 397.25+
246.64pg/mL O & Yo, AP &5 15 At
% 347.324+235. 77pg/mL 125 3 478.66+285.91pg/
ml, §4kA &5 89 AbA 430.51+331. 44pg/mL
125 3 398.43+278.30pg/mL, A4 &5 I&2 At
7 226.41+172.98pg/mL, 125 & 314.684_-177.44pg/
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Zhg galo Ak |23k Ato) 7} LEryiTh.
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