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Serum levels of free insulin-like growth factor-1I and
clinical value in healthy children

Young Hee Chung, M.D. and Woo Yeong Chung, M.D.
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Purpose : The serum levels of total insulin-like growth factor (IGF)-I and IGF binding protein (IGFBP)-
3 reflect endogenous growth hormone (GH) secretion in healthy children. Free form of IGF-I which is
suggested to have more potent biological action than complex form of IGF-1. The aim of this study is
to investigate the serum levels of free IGF-I and its clinical value in healthy children.

Methods : Serum levels of total IGF-I and IGFBP-3 were determined in 494 healthy children (248 boys
and 246 girls) by RIA and IRMA. Serum level of free IGF-I was determined in 206 healthy children
(103 boys and 103 girls) by IRMA.

Results : The free IGF-I level increased with age in both sex. The free IGF-I level increased conti-
nuously between 7 and 15 years of age in boys, but decrement was noted after 14 years of age in girls.
Serum total IGF-I level also increased with age in similar pattern of that of free IGF-1. There were no
significant differences of mean values of the ratio of free IGF-I/total IGF-I in relation to age in both
sex. And there were significant correlations between the level of free IGF-I and total IGF-1 and the
ratio of total IGF-I/IGFBP-3, respectively.

Conclusion : In healthy children, serum free IGF-I increased with age in both sex and high free IGF-I
level may play an important role in pubertal growth spurt. Our results suggest that the increased serum
free IGF-I level in puberty may reflect changes in total IGF-I rather than IGFBP-3. But free IGF-I
does not have more clinical value than total IGF-I because of no significant differences of mean values
of the ratio of free IGF-I/total IGF-I in relation to age. (Korean J Pediatr 2008;51:47-53)

Key Words : Free insulin-like growth factor-I, Total insulin-like growth factor-I, Insulin-like growth
factor binding protein-3, Pubertal growth, Clinical value
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Table 1. Mean Values of Serum Free IGF-I, Total IGF-I and IGFBP-3 Levels in Relation to Age in Healthy Children

Boys Girls

éﬁf fIGF (ng/mL) tIGF-T (ng/mL) IGFBP-3 (ng/mL) fIGF (ng/mL) IGF-1 (ng/mL) IGFBP-3 (ng/mL)

N Mean£SD N Mean£SD Mean+ SD N Mean£SD N Mean+ SD Mean£SD
7 6 0.379+0.122 15 3315+114.5 3122890 8 0.7356+£0.466 8 419.0£168.2 3340644
8 9 0564+0.293 14 430.3£142.3 3204 =855 8 1.148+0.381 33 463.6+t144.5 3490 =824
9 16 0.708+0.413 32 399.5+119.1 3550921 20 1.556+1.340 41 489.8+t172.4 3728 925
10 14 1.027+0580 41 414.7£124.9 3435+768 16 1.743+1.362 41 531.1+183.6 3789887
11 11 116710483 59 504.6+173.6 4064+1153 13 1.818+-1.198 52 683.9+296.8 4301+1450
12 16 1.234+0.670 36 533.6+237.2 4231+1027 10 2.032+£0.846 27 774312519 4190+1503
13 10 1.774+1.024 15 568.7+204.9 3741+1514 12 2.181+1.393 17 749.3+1169.1 4844+1294
14 13 1.948+1.304 18 672.0+129.9 39361088 13 2466+2.249 18 819.5+2789 4811+1253
15 8 2.756+1970 18 694.0+211.0 3183+1109 3 1.556+0.847 9 667.0+2459 3888 =745

Abbreviations : fIGF, free insulin-like growth factor (IGF)-I, tIGF-1, total IGF-I; IGFBP-3, IGF binding protein—-3
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Fig. 1. Age-related differences in mean serum free IGF-I levels
in healthy boys (®; n=103) and girls ( ¢; n=103) ranging from 7
to 15 years of age.

| —4— Girls ®— Boys |
900

800 .

Total IGF-I (ng/mL)
L 4

Age (yr)

Fig. 2. Age-related differences in mean serum total IGF-I levels
in healthy boys (®; n=248) and girls ( ¢; n=246) ranging from 7
to 15 years of age.
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Fig. 3. Age-related differences in mean serum IGFBP-3 levels
in healthy boys (®; n=248) and girls (¢; n=246) ranging from
7 to 15 years of age.
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3. % & IGF-I/IGFBP-3 SxH|Q| Hi5}

4% F IGF-I/IGFBP-3 FXH]&= vol7t F7hghel whet 43
o #Agle] Frtste s YEHUTHFig. 4). Fotel 7ol
M TACNA 15H7HA] A|&H oz Frskg] oLt ojofol e 14
Al olAA = wrel7h F7EEe] whel Frtsithl 1 o] SRElE
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A5 f2 IGF-19 % IGF-1 Akoldl mlg- #2138 Jaa7)

Table 2. Mean Values of the Ratio of Free IGF-I to Total
IGF-I and the Ratio of Free IGF-I to IGFBP-3 in Relation to
Age in Healthy Children

Boys Girls
Age fIGF-1/ fIGF-1/ fIGF-1/ fIGF-I/
(y%) tIGF-I IGFBP-3 tIGF-I IGFBP-3
N Mean*=SD Mean®SD N Mean+SD Mean=*SD
(%) (%) (%) (%)
7 6 0.144%£0.04 0.011%£0.00 8 0.215+0.14 0.025£0.01
8 9 0.199£0.13 0.021*£0.01 8 0.311%+0.13 0.034£0.01
9 16 0199012 0.023£0.01 20 0.377%£0.36 0.047=0.04
10 14 0480*£050 0.056£0.06 16 0.321+0.25 0.049*=0.04
11 11 0.233£0.07 0.031£0.01 13 0.329+0.17 0.061*=0.03
12 16 0.326%£023 0.032£0.01 10 0.309%0.15 0.058*=0.02
13 10 0.362£023 0.061£0.05 12 0.287+0.18 0.050%=0.03
14 13 0304%£026 0.056E0.04 13 0.274+0.23 0.066=0.07
15 8 0.408%£0.29 0.091*0.06 3 0.263+0.09 0.050£0.02
Abbreviations : fIGF, free insulin-like growth factor (IGF)-T;

tIGF-I, total IGF-I; IGFBP-3, IGF binding protein-3
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Fig. 4. The ratio of serum levels of total IGF-I/IGFBP-3 in
103 healthy boys (m) and 103 girls ().

,49,



o
of
B
<
Lo,
et
ofN
£
s
%)
7
off
H1
1
o2
ox
)
Lo,
Lo,

Free IGF-I (ng/mL)

N W A

200 400 600 800 1000 1200 1400
Total IGF (ng/mL)

Fig. 5. Correlation between serum free IGF-I and total IGF-L
Free IGF-I level was significantly correlated with total IGF-I
(r=0.46, P<0.001).
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Fig. 6. Correlation between serum free IGF-I and IGFBP-3.
Free IGF-I level was not significantly correlated with IGFBP-3
(r=0.11, P=0.102).

7F BEEATHr=046, P<0.001, Fig. 5). 284 8 IGF-13
IGFBP-3 Afololli= foldt aaArE #2sA eehoh(r=0.11,
P=0.102, Fig 6). 8% 8 IGF-1% % IGF-I/IGFBP-3 &%H]
Abololl = g AAAAE RATHr=0.40, P<0.001, Fig. 7). ©I
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Fig. 7. Correlation between serum free IGF-I and the ratio of
serum levels of total IGF-I to those of IGFBP-3. Free IGF-I
level was significantly correlated with the ratio of serum levels
of total IGF-I to those of IGFBP-3 (r=0.40, P<0.001).
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FeAT A oeld e FelA BaE o7k A ¢l
o} ool AAES o] Aof B AAWE U2 fE IGF-1
9o dFTERXE 2 F IGF-I, IGFBP-3 v=99 A4#AdE& 119
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1039, oo} 103%)& MEste] {2 IGF-19] Fs=s SA4s)
Atk F F IGF-I+= RIA WH2Z, IGFBP-3¢ &8 IGF-12
IRMA ¥Wow ZAs gtk

Z o} : volo W dF f2 IGF-1 5% Fole] 4% 74
5B 15AI7HA] A &HAH 02 Frtels AdS Hion, oolA=
1441 o7 = F718tthrt ol #Aasts S YEhlnh o

% IGF-1 2 IGFBP-3%|¢] Wiglel fAbg 5 Btk &
2l IGF-1/% IGF-1 ¥%Y], 78 IGF-VIGFBP-3 §XH]<]
W3lE oA BF volo] mE AR zpo] M-S HolA] sk
dZ 9 IGF-1¥ % IGF-I, IGFBP-3 Alel9] d#4d £4
M= Al AARe] #2 IGF-17 F IGF-1 Atolole vl$-
o8k aL(r=0.46, P<0.001), fr&l IGF-I3%} ¥ IGF-I/IGFBP-3
FEH] Alolo = frolet AABA(r=040, P<0.001)E HATh

A E: 2ol Y HadolA EF F8 IGF-1 sE% vold o
2} Frhstdom, & IGF-13 frAkeE S B4, dF &8
IGF-1% % IGF-1 % % IGF-V/IGFBP-3 ¥%xH| Alolel& -9
o FHEATE BEE] AESH &4s Tk frEl IGF-19] &
gol dFHeR F&eA AR F Ak 28y, 78 IGF-I/
% IGF-1 sxEnje d38d EXAjo|2 Wo|x gekor olx #
g IGF-1°] ¥ IGF-1el W8] Abe714 A4S drketed o &
f3ltty B e
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