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ABSTRACT

The somatomedins are a family of multitarget, growth-promoting hormones sug-
gested to play a regulatory role in the central nervous system. Serum concent-
rations of somatomedins were determined by a radioreceptor assay in 26 patients
(19 boys and 7 girls) with minor neurodevelopmental disorders. Five of these
26 patients showed high serum levels (> 2 S.D.) of somatomedins. It is concluded
that patients with elevated concentrations of somatomedins might represent a
pathogenetic subgroup.

INTRODUCTION

The somatomedins are a family of multitarget growth-promoting hormones. It
has been suggested that the somatomedins play a regulatory role in the central
nervous system (9). Sara et al. (6) has suggested that an embryonic form of
somatomedin influences brain development by regulating cell proliferation and
hypertrophic growth. These authors alsc propose that an adult form of somato-
medin acts as a maintenance hormone regulating brain cell metabolism. Clinical
investigations have revealed a disturbance in the serum levels of somatomedins
in patients with Down's syndrome (11), in severe mental retardation without
characterized genetic disorders (8) and in dementia of the Alzheimer type (10).

The aim of the present study was to investigate the serum concentration of
somatomedins in patients with minor neurodevelopmental disorders (MND].

MND was defined as minor neurological dysfunction in the following fields:
co-ordination of the extremities, associated movements, posture, balance, fine
manipulative ability and gross motor functions {12). Patients who had a sibling
also affected by MND were designated as familial type of MND. No patients with
cerebral palsy or mental retardation were included.
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METHODS

Blood samples were centrifuged and the sera stored at -80°C until assayed.
The concentration of somatomedins was determined by a radioreceptor assay (RRA)
using human fetal brain plasma membrane as matrix and somatomedin A (SMA) as 1i-
gand (fetal brain RRA-SMA). This assay, which has been described in detail ear-
lier (7), measures predominantly insulin-like growth factors 1 and 2, which are
10 times more potent in cross-reaction than SMA. A serum standard, given the
value 1 unit/ml was used as the reference. Samples were assayed in triplicate.
Serum levels were determined using a symmetrical four-point system. The index of
precision (1) was < 0.2 for each sample determination (7).

In order to investigate whether protein binding in native serum might inter-
fere with the levels of somatomedins determined by this RRA, serum samples were
also examined in six of the patients after acid-ethanol extraction as described
by Daughaday et al. (2).

A two-tailed t-test was applied in calculations of statistical significances.

PATIENTS

Since 1976 MND has been diagnosed in 109 patients at the Department of Pediat-
rics of the University Hospital in Uppsala. From this series, 12 patients of the
non-familial type selected at random and all 14 patients of the familial type
(1) participated in the present study.

Blood samples were collected from these 26 patients (19 males and 7 females)
who had a mean age of 9.7+3.8 (S.D.) years (range 4-20 years). The birth data of

_the patients were as follows (mean values and ranges): gestational age 39.5 com-
pleted weeks (36-42 weeks), birth weight 3950 g (2250-4300 g), birth length
50 cm (47-55 cm), head circumference 34.5 cm (30-37 cm) and Apgar score five mi-
nutes after birth 9 (6-10). The mean deviations of the individual lengths and
weights of the patients from the mean lengths and weights of the Swedish child
population (3) were +0.8 S.D. (range -1.5 to +3.0 S.D.) and +0.8 S.D. (range
-1.0 to +3.0 S.D.) respectively.

In normal children radioreceptor-assayable somatomedins increase during pu-
berty (11). The results from the MND patients are therefore interpreted in re-
Tation to their stage of pubertal development rated according to Marshall and
Tanner (4,5). Fifteen boys and five girls aged 4 to 13 years were in the pre-
adolescent stage. Four boys and two girls had pubertal changes of stage 2 to 5.
None of the patients were early or late maturers.

The control group consisting of 113 normal children aged 4 to 16 years and
29 normal adults aged 20 to 50 years (Table I and Fig. 1) has been described
in detail before (11).
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RESULTS AND DISCUSSION

The serum concentrations of radioreceptor-assayable somatomedins were sig-
nificantly higher (P < 0.05) in the MND patients than in the normal controls at
ages of 4 to 12 years (Table I) and 5 of these 26 patients showed serum levels
higher than +2 S.D. (Fig. 1).

In order to exclude the possible interference of somatomedin binding proteins
in the RRA, the following six MND patients had levels determined in both whole
and acid-ethanol extracted serum: (sex and age: value in whole serum/value in
acid-ethanol extracted serum in U/ml).

male 5 years: 1.21/1.14, male 6 years: 0.94/0.84,
male 8 years: 1.21/1.14, male 12 years: 1.81/1.67,

male 13 years: 1.06/1.21, male 16 years: 1.17/1.59.
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Fig. t. Concentrations of radioreceptor-assayable somatomedins determined by
fetal brain RRA-SMA in whole serum from 14 patients with the familial
type (W) and 12 patients with the non-familial type (@) of minor neuro-
developmental disorders (MND). The mean levels +1 S.D. of 113 normal
cﬂi]dren are indicated by the hatched area and of 29 normal adults by
the bars.
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There was no statistically significant difference (P > 0.05) between the results
obtained from native and extracted serum. Thus, the elevated concentrations of
fetal brain RRA-SMA found in some of the present MND patients cannot be attri-
buted to the presence of binding proteins.

Since all the patients in this study showed normal pubertal changes for their
age, the high concentrations of fetal brain RRA-SMA found in some of the cases
cannot be explained by early pubertal maturation. The implications of the high
serum levels of fetal brain RRA-SMA found in five of the patients are not known.
They could not be distinguished on the basis of clinical data (e.g. developmen-
tal language disorder or learning disability) from those with levels within the
normal range, and included both cases of the familial and the non-familial type
of MND. However, MND is a heterogeneous condition and the patients with high
concentrations of radioreceptor-assayable somatomedins might represent a patho-
genetic subgroup.
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