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The Effects of Moderate Treadmill Running on Free Fatty
Acids, Glucose, Growth Hormone, Insulin and Appetite

Hae-Chan Park', Sung-Kyu Park’, Jin-Seok Lee', Yeon-Ju Choi', Su-Kyoung Ahn', Sung-Jin Yoon®

'Exercise Physiology Laboratory, Korea University, Seoul, 2Department of Physical Education, Korea

University College of Education, Seoul, Korea

Background: The level of physical adaptation through active lifestyle can result in changes in appetite; and
caused by physical activity and exercise, physical adaptation may change carbohydrate and fat metabolism
during exercise. This study investigated the differences in carbohydrate and fat metabolism after moderate
treadmill running and the difference in appetite response before and after exercise in active, regularly exercis-

ing individuals and those inactive.

Methods: We analyzed the effects of moderate physical activity (70% of oxygen uptake reserve, 30 minutes on
the treadmill) on free fatty acids, glucose, growth hormone, insulin and an appetite visual analogue scale (VAS).
Our subjects included 28 healthy males who were divided into two groups, the activity group (n=14) and the in-
activity group (n=14) according to the International Physical Activity Questionnaire (IPAQ). The serum samples
and VAS were collected at pre, post and 30 min post-exercise.

Results: The results of the serum analysis showed no significant effects on free fatty acids, glucose, growth hor-
mone and insulin between the groups, but showed significant changes in free fatty acids and growth hormone
between points of measurement. Significant increases in VAS were seen with moderate exercise in both
groups, with the inactivity group expressing greater hunger than the activity group.

Conclusions: This study found that inactive persons were hungrier than active persons after moderate
exercise. This information might be useful to staff and participants of weight loss programs.
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Table 1. Characteristics of study subjects®
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Groups
Activity (n=14) Inactivity (n=14)

N 14 14

Age, y 24.6+2.4 25.6:2.1
Height, cm 176.0£3.5 176.4+4.6
Weight, kg 725495 72.1+10.8
Body mass Index, kg/m’ 23.443.0 23.243.5
Amount of physical activity, MET-min/wk 2220.6+359.6 554.8+92.5
VO,max, mL/kg/min 47,4464 45.345.7

Abbreviation: VO,max, maximal oxygen uptake.
“Data are presented as mean+SD.
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MER AF A% A5 A(DS-102, Dong-sahn Jenix, Seoul,
Korea)2} XA #7|4d =47|(Inbody 2.0, Biospace,
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2) ¥EH3AA

E A A= EF=ofA] Korea Institute Sports
Science (KISS) TR EZS ALg3lo] SEHAIAS A4
SATE? LB RSAE] A2 HAE 3% ST 25
miles per hour (mph)®] &= AJZsle], off 2R utct 05
mpht) Z7HA17 BAZHA £EE AT

o} £ES A7 BRI BT WA A%
o, AR S 7SS A d A et S
LIS o4 u), SEAES} S7hROlE Hpal Akl
ko] 19l AlEE gxg w2 stk TEtAE
Metabolic Cart A5 7FA~E247](Quack b2, Rome, Italy)E
olgsto] FAIAT BAT ARE Boj2 Hoikad]
F]@H(maximal oxygen uptake, VOmax) AM&31gch

3) ANETF &%

AAZEFe SAsH] sl FANANESEZA
(International Physical Activity Questionnaire, IPAQ)E
AFgsHIth 2 Aol AL IPAQ % k% (short form)

Table 2. Total work MET calculations

Walking MET=3.3xwalking minutesxwalking days

Moderate MET=4.0xmoderate minutesxmoderate days

Vigorous MET=8.0xvigorous minutesxvigorous days

Total work MET=walking MET +moderate MET +vigorous MET

Abbreviation: MET, metabolic equivalent of task.

Table 3. Oxygen uptake reserve calculation

70%VO,R=[(VO,max-VOarest)x70/100] + VO,rest

Abbreviations: V_'OzR, oxygen uptake reserve; VOzmax, maximal
oxygen uptake; VOyrest, oxygen uptake rest.

Table 4. Methods of blood analysis
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3. XEX2| & 2N
H A3to) gk B4 A e]= SPSS Ver. 12.0 Z21HLS

o Alsstaiet. 5= Ak=e] A+ 178 Shapiro-Wilk
< olgste] AldEtglon, BE AR7E FY

Ttems FFA Glucose Insulin GH
Method ACS-ACOD Enzymatic method ECLIA CLIA
(colorimetry method)

Reagent Kit NEFA HR.II Glucose Insulin Immulite
Product Hexokinase 2000 GH
Kit company Wako SIEMENS Roche SIEMENS
Country Japan USA Germany USA

Equipment Analysor Hitachi ADVIA Modular Analytics Immulite 2000
Product HITACHI 7180 ADVIA 1650 E170 Immulite 2000
Company HITACHI SIEMENS Roche DPC
Country Japan USA Germany USA

Abbreviations: FFA, free fat?r acid; GH, growth hormone; ACS-ACOD, acetyl coa synthetase-acetyl coa oxidase; ECLIA, electrochemiluminescence
u

immunoassay; CLIA, chemiluminescence immunoassay.
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Table 5. Changes in free fatty acid® (WEQ/L)
Groups N Pre” Post” Post 30°

372.0£205.0 1158.7+546.0 545.1x149.1°
477.8+305.3  992.0+392.8 750.1+385.3°

Activity 14
Inactivity 14

“Data are presented as meanzSD.

"Before exercise.

“After exercise.

“Thirty minutes after exercise.

°P<0.01, difference in levels between measured times.

Table 6. Changes in glucose® (mg/dL)
Groups N Pre” Post” Post 30°
Activity 14 90.1+£9.1 92.4+5.5 88.1+11.9
Inactivity 14 87.4+6.0 90.6+7.9 88.745.5

“Data are presented as meanzSD.
PBefore exercise.

“After exercise.

“Thirty minutes after exercise.

T Ae] AR et 7he] wisks 81 ch(F=0.304,
P=0.740). 35220 W3tol| thgt Ao w2 F gk
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Table 7. Changes in growth hormone® (ng/mL)
Groups N Pre’ Post® Post 30°
Activity 14 0.23+0.30 9.066.46 1.93+1.66°
Inactivity 14 0.25£0.15  9.37+7.85  2.23+2.61°
‘Data are presented as mean+SD.

PBefore exercise.

“After exercise.

“Thirty minutes after exercise.

°P<0.01, difference in levels between measured times.

Table 8. Changes in insulin® (MU/mL)
Groups N Pre® Post’ Post 30"
Activity 14 5.46+3.06 4.45+5.01 5.25+6.04
Inactivity 14 5.02+2.46 4.01+2.55 3.75+1.45

Data are presented as mean+SD.
*Before exercise.

“After exercise.

%Thirty minutes after exercise.

Table 9. Scores of appetite visual analogue scale® (point)

Groups N Pre’ Post® Post 30°
Activity® 14 5.29+1.20 6.57+1.65 6.86+1.70"
Inactivity 14 5644050 7574134  8.21:0.89'

Data are presented as mean=SD.

*Before exercise.

“After exercise.

“Thirty minutes after exercise.

°P<0.01, difference in levels between measured times.
*P<0.05, difference in levels between groups.
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