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Association of IGF-I Gene Polymorphism with Blood
Concentration of IGF-I, Body Composition, Bone Age and Response
to Combined Exercise Program in Teen-Aged Children

Kijin Kim, PhD

Department of Physical Education, Keimyung University, Daegu, Korea

Association of insulin like growth factor (IGF)-I gene polymorphism with blood concentration of IGF-I, body com-
position, bone age and response to combined exercise program in teen-aged children. The purpose of this study
was to determine whether there are the differences of blood concentration of IGF-I, body composition, bone age
and response to combined exercise program according to IGF-I gene polymorphism in Korean teen-aged children.
Subjects were recruited by 143 teen-aged children (male: 78, female: 65) from elementary school. Twelve weeks
exercise program was consisted of resistance training and aerobic exercise. For the comparison of items and
responses to combined exercise program according to IGF-I gene polymorphism, blood concentration of IGF-I,
skinfold thickness, body circumferences, and growth markers were measured at baseline and after intervention. Body
weight, %fat, BMI, skinfold thickness, circumferences, blood concentration of IGF-l, and bone age showed no
significant differences following to IGF-I gene polymorphism. Although body composition and blood concentration
of IGF-I showed a positive change after 12 week exercise fraining, 12 week exercise-mediated changes of body
composition and blood concentration of IGF-I showed no significant differences following to IGF-l gene
polymorphism. In conclusion, IGF-I gene polymorphism no contributed to the differences of body composition, blood
concentration of IGF-I, and 12 week exercise-mediated these changes in teen-aged children.
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Table 1. Physical characteristic of subject
Male Female Total F-value
Item Homo Hetero Non Homo Hetero Non Homo Hetero Non G p GxP
(n=16) (n=36) (n=26) (n=7) (n=32) (n=26) (n=23) (n=68) (n=52)
Age (yr) 9.13 9.14 9.23 9.43 9.22 9.15 9.22 9.18 9.19 1.776  0.476 1.733
0.34 0.35 0.43 0.53 0.42 0.37 0.42 0.38 0.40
Height (cm) 136.71 137.24 136.60 137.03 137.91 134.62 136.80 137.56 135.61 0.085 1.703 0.811
3.93 5.31 5.38 5.08 7.15 6.08 4.19 6.21 5.77
Weight (kg) 32.94 3529 36.82 34.43 36.20 32.51 33.40 35.72 34.67 0.207 0.742 2.272
4.75 6.83 6.84 7.7 9.49 5.77 5.47 8.14 6.63
LBM (ka) 25.27 26.22 26.38 24.61  26.18 23.78 25.07 26.18 25.08 2.785 1.90 2.00
2.07 3.08 2.80 3.91 4.74 3.12 2.68 3.90 3.21
BMI (kg/m?) 17.59 18.62 19.75 18.22 18.78 17.86 17.78 18.70 18.81 0.429 0.750 2.389
2.05 2.64 3.57 3.08 3.11 2.33 2.35 2.85 3.13
WHR 0.83 0.87 0.88 0.81 0.80+ 0.80% 0.83 0.84 0.84 29.217"7 1.002 1.435
0.06 0.06 0.06 0.06 0.04 0.04 0.06 0.06 0.06
%fat 12.77 15.30 17.67 22.71  22.22 20.85 1580 18.56 19.26 22.744 0.320 1.868
717 8.14 8.12 6.46 6.43 5.78 8.27 8.11 7.14

Values are presented as meanzstandard deviation.

Homo: homozygous, Hetero: heterozygous, Non: non-carriers, G: gender, P: polymorphism, LBM: lean body mass, BMI:

body mass index, WHR: waist-hip ratio.
*p<0.001 compared to male group;
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Tp<0.001 main effects in group.
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AF2-5 ek SPSS ver. 18.0 (IBM Co., Armonk, New York,
USA) BAIH7|AE ol §ste] S43EE B¢  EEHAE

AEsgon, Y83 GF1 $449 B84 e 1§

7t B8R O] 20| 5 B A 7] 95l two-way analysis of
variance (ANOVA) 248 AN 3hich. ZE347} Liepd: A9
Wit of 217H9] 1§ 16K 340 BE Bge Zolg
AA3}7] 25t one-way ANOVAES A A8}, AHEAHA L
Tukey' S o} $3HATH IGFT 47} ki Aol 12 wizhel
ol tiestZ MM FAT §5EL p<0052 4

Ao,

2 I

T 31k 28y waist-hip ratio= A7kl §-2)3Hp<0.01)
Aol 7} LERSE O, Hetero W Non 1Fo]A F4do] oA Hh
WHRo] 893} (p<0.001) =& A S & Velyth(Table 1).

AAEE HedE FolA A, 470 2 dEEd = IGF-
S Al H2 153 A8 FE 43 9T
Aol e, 2F 2L A 7 #Y% A3AEE (St
o a2y e Ede AN FATHp<0.01) Fa7}
e o™, Hetero (p<0.05) 2 Non (p<0.001) oA EA
o AR HEEAT Sl B ALE e
(Tabe 3). & 3919] TafA) S 161 47 chg Al
€ 35 2 AY 7ol A3Ago] YA ggten, 4d
% IGF1 § 24 94 180 that 420 ZETE gl
2 Yegth(Table 4).
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Table 2. Twelve week combined exercise training program
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Stage Contents Time (min)
Warm-up Stretching 5
Aerobic exercise 10 M relay running, curple running, rope skipping, running rope skipping 10
Muscular exercise Sit—standing, jumping, sit=jumping, sit-up, push friend back, walking on one’s back, 10

side band
Game Walking relay basketball dribble, ladder jumping, ball relay running, relay soccer 10
dribble, ball game
Cool down Stretching 5
Table 3. Comparison of body circumference according to IGF-I polymorphism and gender
Male Female Total F-value
ltem Homo Hetero Non Homo Hetero Non Homo Hetero Non G p GxP
(n=16) (n=36) (n=26) (n=7) (n=32) (n=26) (n=23) (n=68) (n=52)
Upper arm  20.51 21.47  22.15 19.76 20.34 19.78 20.28 20.94 20.94 8.340 0.794 1.226
(cm) 2.00 2.72 2.98 2.57 2.64 1.97 2.15 2.72 2.78
Waist (cm) 58.93 62.79  65.00 57.64 58.617 55967 5853 60.82 60.48 9.732x 0.724 2.201
6.38 8.57 8.91 6.50 8.52 6.32 6.30 8.74 8.91
Hip (cm) 70.81 7218  74.02 71.43 73.08 69.52 71.00 7258 71.77 0.662 0.514 2.815
5.20 5.94 6.55 6.44 7.82 5.31 5.46 6.85 6.33
Thigh (cm) 41.26 43.15 44.06 43.29 4414 42.23 41.87 43.62 43.14  0.201 0.722 1.923
3.08 4.33 4.93 4.18 5.61 3.77 3.49 4.96 4.44
Values are presented as meanzstandard deviation.
IGF-=I: insulin like growth factor, Homo: homozygous, Hetero: heterozygous, Non: non-carriers, G: gender, P:

polymorphism.

*p<0.01 main effects in group;
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Table 4. Comparison of skinfold thickness according to IGF-I polymorphism and gender

Male Female Total F-value
Item Homo Hetero Non Homo Hetero Non Homo Hetero Non G p GxP
(n=16) (n=36) (n=26) (n=7) (n=32) (n=26) (n=23) (n=68) (n=52)
Chest (mm) 12.71 15.02  17.36 20.26  19.23 18.52 15.00 17.00 17.94 6.227 0.232 1.015
9.38  10.41 11.18 7.22 6.88 5.58 9.32 9.11 8.74
lliac crest 14.68 17.18 22.08 1476  15.53 12.64 1470 16.40 17.36 3.565 0.510 2.786
(mm) 10.49 10.99 12.63 7.78 8.26 7.24 9.57 9.76 11.25
Thigh (mm) 19.17  20.72  23.25 23.10 21.97 21.19 20.37  21.31 2222 0.620 0.311 1.655
6.96 6.92 8.86 6.89 5.29 5.58 7.03 6.19 7.40
Values are presented as meanzstandard deviation.
IGF-I: insulin like growth factor, Homo: homozygous, Hetero: heterozygous, Non: non-carriers, G: gender, P:
polymorphism.
Table 5. Comparison of growth factor according to IGF-I polymorphism and gender
Male Female Total F-value
ltem Homo Hetero Non Homo  Hetero Non Homo Hetero Non G P GxP
(n=16) (n=36) (n=26) (n=7) (n=32) (n=26) (n=23) (n=68) (n=52)
Prediction 177.57 176.72 176.54 164.29% 164.28+ 162.40% 173.53 170.86 169.47 187.581" 0.887 0.429
height (cm) 4.74 5.51 5.47 2.74 5.07 4.07 7.51 8.18 8.59
Chronological 9.61 9.65 9.60 9.62 9.66 9.56 9.61 9.65 9.58 0.013 0.652 0.095
age (yr) 0.33 0.32 0.37 0.43 0.35 0.33 0.36 0.33 0.35
Bone score 298.88 314.36 305.19 472.71% 497.38x 478.08+ 351.78 400.49 391.63 186.3417 1.042 0.096
48.50 4154 4230 49.03 87.00 92.74 94.60 113.46 112.75
Bone age (yr) 9.88 10.40 10.12  10.57 10.86 10.48 10.09 10.62 10.30 3.832 1.232 0.106
1.50 1.34 1.38 0.71 1.15 1.50 1.33 1.27 1.44
IGF-1 (ng/mL) 226.51 198.38 207.69 183.46 206.70 205.82 213.40 202.30 206.75 0.686 0.046 0.873
125.08 69.56 60.35 54.11 73.40 64.65 108.98 70.98 61.93

Values are presented as meanzstandard deviation.

IGF-I: insulin like growth factor, Homo: homozygous, Hetero: heterozygous, Non: non-carriers, G: gender, P: poly-
morphism.

*p<0.001 compared to male group; Tp<O.O1 main effects in group.
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Fig. 1. Comparisons of 12 week exercise—-mediated changes of body composition according to gender or IGF-| gene
polymorphism. *p<0.05, **p<0.01.
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Fig. 2. Comparisons of 12 week exercise-mediated changes of body circumferences according to gender or IGF-| gene

polymorphism. *p<0.05, **p<0.01, ***p<0.001.
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