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Study on the Effect and Mechanism of 12-Week FATmax Intensity Exercise on

Peripheral Arteriosclerosis in Obese College Students

YANG Mei'?, ZHU Huan'**, PENG Yong'?, XIAO Zhe'?, LIU Xiaoli'?, WAN Li'?

("Physical Education College of Institution of Sports of Hubei Nationalities University, EnShi 445000, China; *Sports Science Research
Center in Physical Education College of Institution of Sports of Hubei Nationalities University, Enshi 445000, China)

Abstract The aim of this study was to investigate the effect and biological mechanism of FATmax intensity
exercise on peripheral arteriosclerosis in obese college students. 30 obese college students were selected as the
exercise group and 30 obese college students as the control group. The exercise group received 12-week FATmax
intensity exercise, while the control group did not engage in any systematic physical activity. Before and after the
test, the two groups of subjects were tested for body composition, synchronized limb blood pressure, brachial-ankle
pulse velocity measurement, and NO, NOS, ET-1. The results showed that after the test, body weight (P=0.022,
ES=0.701), body fat percentage (P=0.032, ES=0.672), BMI (P=0.038, ES=0.662) showed an interaction between
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group and time. The exercise group was significantly lower than that in the control group (P<0.05). Left BAI
(P=0.030, ES=1.207), left BAI (P=0.010, ES=1.000), left baPWV (P=0.037, ES=0.760), right baPWV (P=0.024,
ES=0.841) showed an interaction between group and time. After the experiment, the left BAI and right BAI of
the exercise group were significantly higher than those in the control group (£<0.05), and the left baPWV and
right baPWYV were significantly lower than those in the control group (P<0.05); NO (P=0.032, ES=0.503), TNOS
(P=0.043, ES=0.470) showed an interaction between group and time. Among them, NO and TNOS in the exercise
group after the test were significantly higher than those in the control group (P<0.05). The result of research shows
that 12-week FATmax intensity exercise can significantly reduce the body weight and body fat rate of obese college
students, and improve the arteriosclerosis index. The increase of NO may be one of the important biological mecha-
nisms, but the path of NO needs further research.

Keywords FATmax intensity exercise; obese college students; vascular sclerosis; nitric oxide; endothelin-1
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index, BAI).

NO. —& % A M (nitric oxide synthase,
NOS). ET-19 120K F i} 55 i Jik il ifn, 1 5243 mL,
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Table 1 Basic situation of research objects

45 fERe fyear & m/m A5 B /kg IE1% SR TURARHL
Group Age /year Height /m Body weight /kg Body fat rate /% Body mass index
Control group 21.240.7 1.66+0.07 73.2+14.0 31.0£5.0 26.7+3.7
Exercise group 21.0£1.1 1.67+0.06 74.4+16.0 31.245.3 27.144.1
n=30.
22 BENAFATmaxsEE MR IE R
Table 2 FATmax intensity test situation of exercise group
IR R s A /g -min ™ FATmax 7 & 4 7 1) 4 4 /W 0 /bmin
Maximum fat oxidation rate Oxygen uptake corresponding to FATmax Power /W Heart rate /b-min™'

/g-min’* Absolute value /mL-min”’! Relative value /mL- (kg'min)'
0.37£0.15 1512+219 20+4 80+12 126£13
n=30.
3 BatAEmTFas
Table 3 Exercise intervention prescription for exercise group
BEH AR (LE) B ezt ] B3 5 ]
Sports Exercise intensity (heart rate) Exercise frequency Exercise time Exercise cycle
Run 126+13 /b'min’' 4 /week 16:00-17:30/19:00-20:30 12 weeks
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Table 4 Comparison of body composition between the two groups of subjects before and after the test
BhR 5 8T W5 5

erll:Zx Grfljlp Piz:rij the test /i’tq:r)zle test F r ES

Body weight /kg Control group 73.2£14.0 75.5£13.8* 6.426 0.022 0.701
Exercise group 74.4£16.0* 69.1£12.3

Body fat rate /% Control group 31.0 30.4* 4.370 0.032 0.672
Exercise group 31.2% 28.1

Body mass index Control group 26.7£3.7 27.243.6* 5.111 0.038 0.662
Exercise group 27.1+4.1% 252424

n=28, *P<0.05, 5i2shZHR 5% f5 AR TR bR b

n=28. ¥*P<0.05 vs the corresponding index of the exercise group after the test.

IR AR AR A BLE I BT AT S R — Ik, R
R PIRES T H U2 B AL IR K I & B
(1B 5% = 4 R A R e P A g A7 K
1.3 FitFEsEE

{4 FISPSS 25.0%F £ 4 AT Gi it & S0 Hdl
() IE 25 o3 A 5 LB AT R 06, %o 1 25 43 A 1) £t
FTGET 2443t dl I XK 2 5 R I T 2 e A o
2R I AT IS FE bR R AT GE it 2240 M, FiBonfer-
roni# AT FH G KL, B M 25 % NP<0.05. P<0.01.

2 #R
2.1 RAZAERWBIEEKTBEL
REGHT G, 77 B (F=6.426, P=0.022, ES=0.701).
1A HEZ (F=4.370, P=0.032, ES=0.672). BMI(F=5.111,
P=0.038, ES=0.662) 5 JL tH 41 771 FH i (8] 52 HAEH o
S AT, AN AR T B AR IR 26 BMIEE A B
AN E(P>0.05); WIS, A M B AT
BMIHL S R 87 5 2, Ho iz gl 241 B 258 T xJ B 41
(P<0.05). @S, FEXHATE. AKAEFE. BMI
BB AR N I 2, e S KT T (P<0.05); X HRZH
B (RO B AR TR EE . BMIER N A i 3
(P>0.05)(54).
22 AAZFRERERELERECENTL
RIGHT G, Z£MBAI(F=4.592, P=0.030, ES=1.207)+
FHMBAI(F=9.997, P=0.010, ES=1.000). /il
baPWV(F=5.785, P=0.037, ES=0.760). 451l
baPWV(F=7.062, P=0.024, ES=0.841) 55 ! £H 7|
AR R 22 BAE A . 5 AT, ZH 0% 2 UBALL A5l
BAL. 7 fllbaPWV. 75 fllbaPWV 50 2 B A ¥ 2
(P>0.05); W35, A0 22 MBAL. A UBAL, 71
baPWV. 75 llbaPWV 5.0 2 B 7 3 (P<0.05), HH

EBNH FEMBAL A MBALE 3 & 1% B ZH (P<0.05),
e MbaPWV . 5 l[baPWV i Z K T 5% [ 4H.(P<0.05) .
B d A, A A2 MIBAT. A5 IBALL 72 lbaP-
WV, 4 baPWV BN &2 (P<0.05), 3 20l
BAL. £ fIBALE % & T {48 7 (P<0.05), 7 fillbaP-
WV. i lbaPWV i ZE AL T1XE6 R (P<0.05); % HEZH
HH IS DO & FiE BR B SR AR I AN i 25 (P>0.05) . 1k
IGHTIE, Z£MIABI. A ABLX FifllbaPWV Z {24 A
2L AR R A2 HAE FH(P>0.05)(3£5).
23 RAEFREREAE—SHXAKRAKZ-1/
Tk

R AT 5, NO(F=5.301, P=0.032, ES=0.503).
TNOS(F=4.628, P=0.043, ES=0.470) S Lt} 40 5| Fn i}
A2 HAREH . w3 T, HAXNO(F=0.448, P=0.511,
ES=0.146). TNOS(F=0.710, P=0.409, ES=0.185)
MOV A R ZE S, ARk NO(F=20.217,
P=0.000, ES=0.982). TNOS(F=16.306, P=0.001,
ES=0.880) L &4 i i 2, H Az 4INO. TNOSIZ
BB EE T AHE4(P<0.05). izshdld, isiE Xt
NO(F=8.171, P=0.008, ES=0.644). TNOS(F=5.473,
P=0.029, ES=0.511) A2 W 2 2%, HAilde fFNO.
TNOS % 2 &= TR 56 77 (P<0.05); X HE 4L v, i Ja)
NO. TNOSHIRRLRIA B2 (P>0.05). RIGHTE,
cNOS. iNOS. ET-1347 2 5L th 25 51 AV [8] 719 22
£ (P>0.05)(%6).
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Table 5 Comparison of arterial occlusion and elasticity index between the two groups of subjects before and after the test

fihr JocAk 45 PIGHT w8 e r p ES
Index Limb Group Before the test After the test
ABI Left limb Control group 1.09+0.08 1.08+0.08 0.021 0.663 0.143
Exercise group 1.07+0.09 1.11+0.07
Right limb Control group 1.01+0.05 0.99+0.06 0.061 0.810 0.078
Exercise group 0.99+0.08 1.03+0.06
BAI Left limb Control group 0.80+0.04 0.81+0.03* 4.592 0.030 1.207
Exercise group 0.79+0.03* 0.86+0.03
Right limb Control group 0.78+0.02 0.79+0.03* 9.997 0.010 1.000
Exercise group 0.76+0.03* 0.84+0.01
baPWV  Left limb Control group 1 245.25+56.96 1214.25+48.55 5.785 0.037 0.760
/em's™!
Exercise group 1 220.75+47.74 1 139.00+34.08
Right limb Control group 1301.13+68.04 1291.88+47.37* 7.062 0.024 0.841
Exercise group 1 268.75+47.33* 1 170.25+55.05
Difference between  Control group 55.88+38.24 77.63+50.24 0.390 0.547 0.196
two limbs Exercise group 48.00+37.39 31.25425.89

baPWV: il BB AL S5, ABL BV TR 2L, BAL: B ERIREL W ZE =/ WA D) Za6HE; n=28. *P<0.05, 53123041058 5 A N AR bRk

B

baPWV: brachial-ankle pulse wave velocity , ABI: ankle-brachial index, BAI: brachial-ankle index. Difference between two limbs=the absolute value

of (left-right); n=28. *P<0.05 vs the corresponding index of the exercise group after the test.

6 MEZINERXWFIFENO. NOSKET-1ELAL
Table 6 Comparison of NO, NOS and ET-1 between the two groups before and after the test

fibr iR A S5 r P ES

Index Group Before the test After the test

NO /umol-L™ Control group 40.6+4.7 39.94+4.4* 5.301 0.032 0.503
Exercise group 41.3+4.4* 44.1£3.6

TNOS /U'mL"' Control group 29.9+4.1 29.143.2% 4.628 0.043 0.470
Exercise group 30.8+3.9* 33.7+4.4

¢NOS /UmL™ Control group 9.243.9 8.7+4.2 3.025 0.097 0.380
Exercise group 10.0£3.8 12.1+4.8

iNOS /U'mL™ Control group 20.74£3.5 20.43.0 2.855 0.106 0.369
Exercise group 19.1£2.3 21.6£2.9

ET-1 /pg'mL"" Control group 14.0£2.4 14.7£2.9 2.764 0.627 0.467
Exercise group 14.6+2.4 13.4+1.8

NO: —ZML %, TNOS: —%Z b & &, cNOS: Z5 A — 2L 2 &8, INOS: 5 S8 — 2L B &, ET-1: 4 ¥ %-1; n=28. *P<0.05, 5izzh4 k%

JE AR R bR HLE

NO: nitric oxide, TNOS: total nitric oxide synthase, cNOS: constitutive nitric oxide synthase, iNOS: inducible nitric oxide synthase, ET-1: endothelin-1.

n=28. *P<0.05 vs the corresponding index of the exercise group after the test.
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