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Abstract. Almost all of the serum IGFs are found in a ternary complex composed of IGF, IGFBP-3 and acid-labile 
subunit (ALS). It was reported that ALS levels were age- and sex-dependent. In the present study we measured 
serum ALS levels in 264 normal children (145 boys and 119 girls) aged from 5 days to 16 years, and 15 patients with 

growth hormone deficiency (GHD) aged from 11 months to 13 years. Serum ALS levels increased during childhood, 
and reached peak values in mid to late puberty. ALS levels reached their highest levels 2 years earlier in girls than 
in boys. Serum ALS levels were significantly correleted with serum IGF-I levels and IGFBP-3 levels. Serum ALS 
levels were below -2SD in 6 out of 7 children with complate GHD (CGHD), while serum ALS levels were below 
-2SD in 1 out of 8 patients with partial GHD (PGHD) . These results indicate that serum ALS levels are regulated 
by GH, and that the measurement of ALS is useful for the diagnosis of CGHD in children.
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CIRCULATING insulin-like growth factor I and II 

(IGF-I and IGF-II) are predominantly found in a 
ternary complex composed of IGF, IGF-binding 

protein-3 (IGFBP-3) and acid-labile subunit (ALS) 

[1] . It has been reported that serum levels of ALS 
were lowest in neonates, rose steadily to peak values 

in mid to late puberty, and slowly declined through-

out adult life [2, 3]. But there are only a few reports 

on serum ALS levels in adult patients with growth 

hormone deficiency (GHD) [2-4], and there exist no 

reports on serum ALS levels in children with GHD. 

 In the present study we measured serum levels of 

ALS in 264 normal children and 15 patients with 

GHD to elucidate the clinical utility of ALS meas-

urements in children.
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Subjects and Methods

 Subjects were 264 healthy children and 15 patients 
with GHD before receiving any treatment. The 
healthy children were composed of 145 boys aged 
from 5 days to 16 years and 119 girls aged from 1 year 
to 16 years. The patients with GHD were aged from 
11 months to 13 years, and composed of 13 boys and 
2 girls, 7 patients with complete GHD (CGHD) and 8 

patients with partial GHD (PGHD). Growth hor-
mone deficiency was defined by the peak GH level 
obtained by at least two stimulation tests: for CGHD 

group, all GH peaks < 5 ng/ml; for PGHD group, 
highest GH peak > 5 ng/ml but less than 10 ng/ml. 
The CGHD group included 2 patients with hereditary 
isolated growth hormone deficiency type lA (IG-
HD1A), who were aged 3 years and 4 years. 

 Serum levels of ALS were measured with an RIA 
kit (Bioclone Australia Pty., Limited, Marrickville, 
New South Wales, Australia). The serum levels of 
IGF-I and IGFBP-3 were measured by the specific 
RIA methods as previously reported [5, 6].
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               Results 

ALS in normal children 

  Serum ALS levels increased during childhood, and 
reached peak values in mid to late puberty. ALS 

levels reached their highest levels 2 years earlier in 

girls than in boys (Fig. 1 and Table 1). 

Relations between ALS and IGF I, IGFBP-3 

 ALS was significantly correlated with IGF-I (r = 

0.783, p<0.0001) and IGFBP-3 (r=0.832, p < 

0.0001) (Fig. 2). 

ALS in GHD patients 

 Serum ALS levels were below - 2SD in 6 out of 7 

patients with CGHD (Fig. 3). Serum ALS was un-
detectable in 2 patients with IGHDIA. 

 Serum ALS levels were below - 2SD in 1 out of 8 

patients with PGHD, while they were within the 
normal range in the rest (Fig. 3).

              Discussion 

 It was reported that the production of ALS is 

GH-dependent in adults [2-4]. Furthermore GH was 

demonstrated to stimulate the transcription of the 
ALS gene through binding of STAT5a and STAT5b 

to a r-interferon-activated sequence (GAS)-like ele-

ment in its promoter region in liver cells [7]. There-

fore it was expected that ALS measurements might be 

useful in the diagnosis of GHD in children. In order 
to investigate the diagnostic value of ALS in child-

hood, we needed to have valid normative data, so we 

determined serum ALS levels in 264 healthy children. 

Serum ALS levels increased during childhood, and 

reached peak values in mid to late puberty. ALS 

showed only a mild elevation in puberty, resembling 

IGFBP-3 [6], not IGF-I, which shows marked eleva-

tion in puberty [5]. These observations were consis-

tent with previous reports [2, 3]. 

 ALS levels were closely related to IGF-I levels, and 

more closely related to IGFBP-3 levels in serum 

samples from normal healthy children. This may

Fig. 1. Serum ALS levels in normal healthy children.

Table 1. Normal ranges for serum ALS levels.
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suggest that ALS and IGFBP-3 are correlated in the 

liver or that all IGFBP-3 is bound to ALS through an 

IGF-dependent or independent mechanism and is 

rapidly cleared from the circulation in its unbound 

form. Whatever the mechanism underlying the cor-

relation of the three components of the ternary 

complex is, they can be an independent indicator of 

GH secretory status. 

 Serum ALS levels were below - 2SD in almost all 

children with CGHD. Noteworthily, serum ALS 

was undetectable in 2 patients with IGHDIA result-

ing from the deletion of the structural gene for GH. 

These findings indicate that GH is essential to ALS 

synthesis in vivo, and that the ALS measurement is 
useful for the diagnosis of CGHD in children. Se-

rum ALS levels were within in the normal range in 

many children with PGHD. This is also the case for 

IGF-I and IGFBP-3 measurements in children with 

PGHD [5, 6]. Further study is necessary to compare 

the sensitivity and the specificity of the ALS, IGF-I 

and IGFBP-3 measurements in the diagnosis of 

GHD, especially in the diagnosis of PGHD.
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Fig. 2. Correlation between ALS and IGF-I, IGFBP-3 levels in sera from normal healthy children.

Fig. 3. Serum ALS levels in children with GHD. The solid 

   lines indicate the normal ranges for children younger 

   than 9 years and for male children older than 9 years. 

   The interrupted lines indicate the normal ranges for 

   female children older than 9 years.
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