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Abstract: Objective To analyze the effects of a 4-week exercise intervention on substrate metabolism during exercise
in children and adolescents with obesity, and to explore factors influencing exercise-induced changes in the maximal fat
oxidation rate (MFO). Methods From July to August 2022, a total of 45 children and adolescents with obesity aged 10 -
16 years were recruited to participate in a 4-week structured exercise program. Substrate metabolism during graded exercise
testing was assessed before and after the intervention using a gas metabolism analyzer (Cortex MetaMax 3B). Paired sample
t-tests were employed to compare pre- and post-intervention differences. Results Forty-one participants were included in
the final statistical analysis. After the 4-week exercise intervention, fat oxidation rates (t=3. 103, 4. 991, 5.671) and their
energy contribution ratios (z=3.614, 4.621, 5.067) at speeds of 5 - 7km/h during graded exercise were significantly
higher than those before the intervention (P<C0. 05). In contrast, carbohydrate oxidation rates (1=3.599, 3.397, 2.866)
and their corresponding energy contribution ratios (+=3. 614, 4.621, 5.067) were significantly lower (P < 0.05). The
maximal fat oxidation rate increased significantly from (5. 26+1.40) mg/(kg « min) to (6.47=+2.13) mg/(kg * min) (t=
3.900, P<C0.01), the intensity at MFO (in METSs) increased from 4. 25+1. 04 to 5. 10£1. 26 (+=3.809, P<{0.01), and
the heart rate at MFO increased from (133. 264 16.89) beats/min to (142. 744 14. 61) beats/min (= 3. 820, P<C0.01).
AMFO was positively correlated with the change of maximal oxygen uptake (AVO, max) (g =0.448, P<C0.01) and
negatively correlated with the change of body fat percentage (ABF%) (8= —0.513, P<C0.05). Conclusions A 4-week

exercise intervention effectively enhances fat oxidation utilization and reduces carbohydrate-dependent energy supply in
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children and adolescents with obesity. Maximal oxygen uptakeand body fat percentage are identified as significant factors

influencing changes in maximal fat oxidation rate.
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Tab. 1 Comparison of changes in body composition and maximum oxygen uptake before and after the intervention (x == s)
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Tab. 2 Comparison of changes in substrate metabolism before and

after the intervention in obese children and adolescents (x =)

ST H JiE 197 4 Ak % [ mg/ (kg « min) ] Jig Wi it g L (20)
) ) T H A TG i P{H R TG t {H P {H
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4km/h 4.70+0.93 4.87+0.97 —0.901 0.373 67.624+11.75 73.04+16. 43 —2.011 0.051
5km/h 4.74+1.17 5.4541.41* —3.103 0. 004 51.03+12.69 60.29417.06* —3.614 <0.001
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7km/h 2.93+1.75 4.97+2.51* —5.671 <0. 001 18.10410. 74 29. 99416, 29* —5.067 <C0. 001
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Tab. 4 Comparison of maximum fat oxidation rate and corresponding indicators before and after intervention
in obese children and adolescents (x £ 5)

e T HiHT T s t {8 P1a
MFO[ mg/ (kg * min) ] 5.26+1.40 6.47+2.13 3. 900 <0. 001
FATmax(METs) 4.25+1.04 5.10%1. 26 3. 809 <20. 001
FATmax-HR (¥ /min) 133.26+16.89 142.74+14. 61 3. 820 <20. 001
2.4 FHWEMRILEF VKM A F 8 S

e = sb— T
e W& il BRI AL R AR b i (AMFO) 1R E
N - ] S
Sy RAR B AR 5 e R A8 AU AR Ak i (AV O ) A < e .
D4 y o

JEE 73 28 4k & CABFY%) F1 % JE & & 248 1k & s,
(AFFM) 1E 5 B 722 & #F 47 2 J0 £ 1% Bl 3 45 i - . T

N 0 2 4 6 8 10
AMFO 5 AV, & B #F 1IEMH X (=0. 448, P << METs

0.01), 5 ABF & & 3 fi A 56 (8= — 0. 513, P<<
0.05), fH 5 1 % Fl AFFM J¢ i 3 41 X ¥ (P >
0.05)., A5 HASH ) VIF (¥ /NF 10, EH ARG
2 E AL MR B, EARBIAY ) 2 (F=4.361,P<C
0.05) . ff# B T MFO 48 {1k 1) 32.6% (R* =0.326),
WE 2. %4,

2 T IHT S AT L2 5 4 e R IR
AN 2R KR N i R 1 40 G i 4R
Fig. 2 Fitting curves of maximum fat oxidation rate and
corresponding intensity in overall obese children

and adolescents before and after intervention
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