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Effects of Different Exercise Intensity on Excess Post Exercise Oxygen Consumption (EPOC), Resting
Metabolic Rate (RMR), and Biochemical Varlables in Obese and NIDDM Patients. Yi-Sub Kwak*,
Woo-Young Ku, Byung-In Yoo, Young-Wan Jin', Kyung-Suk Choi’, Joon-Yong Cho’, ]m—Hee Woo* and
Hye-Jin Hwang Department of Physical Education, Dong-Eui University, Busan 614-714, Korea, Department
of Special Physical Education Dong-Eui Unwemty, Busan 614-714, Korea, “Department of Tae Kwon Do,
Dong—Euz University, Busan 614-714, Korea, *Lab of Exercise Biochemistry, Korea Natzona Sports University,
“Department of Physical Education, Dong-A University. Busan 604-714, Korea, *Department of Food and
Nutrition, Dong-Eui University, Busan 614-714, Korea - The purpose of this study was to evaluate the
effect of various exercise intensity on Excess post exercise energy expenditure (EPEE), Resting Metabolic
Rate (RMR),thyroid hormonal changes and biochemical variables in obese and NIDDM patients. The
subject of the present study were divided into four groups and four periods: trained (T; n=10), control
(G n=10), obese (O; n=10) and NIDDM (N; n=10) group. And the periods were divided as follows;
Resting (RE), Maximal (MA), High intensity (HI), and Low intensity (LI). There was significant difference
in RMR among different intensity of exercise. in the T (p<0.05) not in the C, O, and N groups. however,
there was no significant different percent body fat among all groups. In the energy expenditure, there
was significant different among C, O, N groups compare to T in HIEE (high intensity exercise energy
expenditure), LIEE (low intensity exercise energy expenditure), HIEEPE (high intensity exercise energy
expenditure post exercise) and LIEEPE (low intensity exercise expenditure post exercise). In the hormonal
level, there was significant different in T4 level in the T group at LI period and there was also significant
difference in T4, Free T3, & Free T4 levels in T group at LI period, however there was no significant
different in the O and N groups except LI period. In the fatigue variables, there was significant different
in lactate and ammonia levels in the N group in the period of HI compare to C. The present cross-sec-
tional study was design to investigate the relationship between exercise intensity and RMR in four
groups. The focus of this investigation was to compare RMR in aerobically trained (T), control (C),
obese (O) and NIDDM (N) group. The relationship among RMR, exercise intensity and percent body
fat would best be investigated using Meta Lyzer 3B, MMX3B and body composition analyzer. Each
subject completed measurement of percent body fat, RMR, hormone in the period of maximal oxygen
uptake exercise (MA), high intensity exercise (HI), and low intensity exercise (LI). From the results,
High and Low intensity of exercise, there was a trend for an increased RMR (kcal/day) in the trained
groups and control group (in case of LI) not for the obese and N groups. This is best explained not
by the reduced percent body fat but by the highly induced energy expenditure (during exercise and
post exercise energy expenditure) and increased T4, Free T3, and Free T4 hormonal levels in the low
intensity exercise for the T group and sometimes C group.

Key words : Resting metabolic rate (RMR), excess post exercise oxygen consumption (EPOC), NIDDM
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Table 1. The Subjects

Al Zejol® #EF o] VLDL, TG, LDLY Z719) HDLY) 7H4

Muscle
mass (kg)

Percent
body fat

Weight
(kg)

Height
(cm)

Year
(yr)

Group

%)

25.3+1.39 174.842.31 66.7+2.93 12.1+3.08 55.1£3.34

26.7+2.64 166.7+4.66 84.5+558 35.7+5.81 41.2+529

2454124 172.4+331 81.4+454 31.4+3.63 46.5+3.18
Values are Mean=SD.

25.841.52 171.3+2.74 7024356 22.7+423 51.3+4.56
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Table 2. The Change of percent body fat (%)

Group RE MA HI LI
T 121+3.08  11.37+3.26  10.96£3.11  9.78+2.33
C 22.7+4.23 2194469  21.4%326  20.9+4.16
0 31.4+3.63 308+241 3024332  29.74517
N 35.745.81 3514632  34.8#486  34.6+5.33

T: Trained, C: Control, O: Obese, N: NIDDM
RE: Resting, MA: Maximal, HI: High intensity, LI: Low in-
tensity



Table 3. The change of resting metabolic rate (Kcal/day/m®)

Group RE MA HI LI
T 117884254 119424328 1244.8+11.3* 1262.0+17.1*

C 966.2t31.2  960.7+21.6 1009.7£53.6 1021.5+61.3*
(@] 923.5120.6  918.3+11.3  951.1£282  980.5t31.6
N 870.3+41.3  8606.8£30.3 891.4+26.8 902.3+34.2

T: Trained, C: Control, O: Obese, N: NIDDM

RE: Resting, MA: Maximal, HI: High intensity, LI: Low in-
tensity

* p<0.05, compare to RE.
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Table 4. The change of mean energy expenditure (Kcal/day)
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A LB YeERRE EPOC Al 7]l A
3 T 280] 12,134 keal/d9] S Bl wt
% Z}7} 84432 keal/d, 6,556 kcal/d,
I3t 2ol & YR

oA S g zw u}(p<o 05).
A 7150l e HlRhr I el A
4 347} A dehdte A3 5 § 357119 9
X] i‘ﬂl%kol Sx = oA 2uE 3ol 60% o] Atoleke
& ¥ EPOC Al7]¢l| 3 EAX7}F 33

T 43504 &5 BE

#£9] Mg Table 59 ‘/}E]r‘/} A
oy Ald vl 17

SA) 7104 T49} Free
2 fFYstA Frketad
ree T37} BAZ 0
AL Aol 7}

(p<0.05). CL5& AZE ¥ 71914 Fr
Z FostA S7hetdlaL, yrA 322 F
UERA &9kehp>0.05). 33 H]

718 Folg AolE e A sk, B
AR &5 A7 S o7

S HERH AT (p<0.05).

28 2z w2 D=EH9| Hat
AZ B2 4 48E Jehhe 425949 &5 2%
d DPae] J2EAY] wshe Table 69 Ueh} Yk
A5ol, A A7) Hls) ke gwa

AT o8 F74E dehiln
(p<0. 05) c}% 1%«011*1% 2 Aols JeiA gt g
TEAAE 2 AolS
ol FAHoE

1°ﬂ %7}5 6}2‘;9_4@ 0.05) $A4

Group HIEE LIEE HIEEPE LIEEPE
T 15,883.5+1592.3 13,238.3+1021.1 12,134.0+955.1 9,773.6+1250.8
C 12,617.3+1327 4* 9,077.3£1078.1* 8,443.2+931.8* 6,003.5£179.3*
(@] 9,244+977.6* 8,213+1123.5* 6,556+826.7* 5,338+237.1*
N 8,854+763.8* 7,892+944.1* 6,213+733.2* 5,056+332.5*

T: Trained, C: Control, O: Obese, N: NIDDM

HIEE: high intensity exercise energy expenditure, LIEE: low intensity exercise energy expenditure, HIEEPE: high intensity exercise
energy expenditure post exercise, LIEEPE: low intensity exercise energy expenditure post exercise

* p<0.05, compare to T.
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Table 5. The change of thyroid hormone

Group Hormone RE MA HI LI
T 0.925+0.217 0.956+0.144 1.323+0.412 1.314+0.177
C T3 0.931+0.162 0.988+0.217 1.129+0.218 1.147+0.256
¢} (ng/ml) 0.934+0.194 0.951+0.165 0.961£0.212 1.052+0.214
N 0.673+0.225 0.634+0.182 0.703+0.197 0.931+0.142*
T 8.26+0.326 8.15+0.287 8.93+0.477 9.28+0.711*
C T4 7.07+0.571 7.150.241 7.530.323 7.88+0.663
¢} (ng/dl) 6.78+0.456 6.70+0.514 6.92+0.627 7.12+0.331
N 6.17+0.679 6.11+0.384 6.18+0.441 6.57+0.621
T 1.78+0.966 1.83+0.172 1.83+0.142 2.07£0.199*
C Free T3 1.71£0.116 1.73+0.124 1.76£0.189 1.88+0.112*
O (pg/ml) 1.72£0.223 1.69+0.218 1.73+0.114 1.77£0.126
N 1.64£0.478 1.65+0.365 1.67£0.415 1.71£0.638
T 1.71£0.213 1.68+0.217 1.93+0.168* 1.97+0.212*
C Free T4 1.57+0.211 1.55+0.226 1.59+0.139 1.57+0.168
¢} (pg/ml) 1.70£0.163 1.68+0.181 1.83+0.255 1.87+0.159
N 1.43+0.188 1.54+0.139 1.45+0.201 1.48+0.133
T: Trained, C: Control, O: Obese, N: NIDDM
RE: Resting, MA: Maximal, HI: High intensity, LI: Low intensity
* p<0.05, compare to RE
Table 6. The change of fatigue variables
Group RE MA HI LI
T 1.90+1.53 1.96%1.61 1.88+0.86 1.98+1.28
C Lactate 1.95+1.66 1.98+1.43 1.961.47 1.91+1.22
¢} (mmol/1) 1.87+1.33 1.97+1.11 2.15+1.74 2.04+1.87
N 2.06+1.78 2.44+1.38 3.46+2.63* 2.35+1.52
T 50.2+22.32 52.4+31.25 48.6+28.14 52.5+18.37
C Ammonia 47.7+18.21 49.3+15.31 46.9+21.33 51.6+16.41
(¢} (umol/1) 545+24.15 55.2426.34 50.2+26.74 56.6+29.45
N 46.5+27.34 49.1+30.21 65.4+32.18* 57.5+15.29
T 16.7+3.68 15.4+5.26 16.1743.33 17.242.55
C Cortisol 15.4+3.32 17.6+4.28 16.3743.28 15.7+4.51
O (ng/dl) 16.6+4.23 16.5+3.63 16.6845.38 17.9+2.73
N 15.3+3.50 17.8+4.20 19.3946.17 17.4616.14
T: Trained, C: Control, O: Obese, N: NIDDM
RE: Resting, MA: Maximal, HI: High intensity, LI: Low intensity
* p<0.05, compare to RE.
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