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Serum somatomedin A in Perthes’

disease

Serum somatomedin A, determined by radioreceptor assay in 47 children
with Perthes’ disease, was significantly reduced as compared to normal
children of the same age. Nine children underwent the 1-Dopa tolerance
tests to evoke growth hormone release; a normal response was found in

eight.

Patients with Perthes’ disease tend to be short in stature with “dispropor-
tionate skeletal growth” of the limbs; growth is less in the distal than in the
proximal extremities. The low serum levels of somatomedin A suggest some
growth disturbance during the development of Perthes’ disease.

Key words: growth disturbance; growth hormone; Perthes’ disease; skeletal

growth; somatomedin A.

In recent years the determination of various
new growth factors has become possible and
their roles have been discussed. According to
one report, somatomedin A (SMA) is one of
these growth-promoting polypeptides, secreted
mainly from liver by the stimulation of growth
hormone (GH). It is said to possess cartilage-
stimulating and growth-promoting activities
(Phillips & Vassilopoulou-Sellin 1980) and to act
on the growth cartilage. Somatomedins were
previously described as “sulphation factor”
(Daughaday et al. 1972).

Perthes’ disease has a complex etiology and
can no longer be regarded as a focal disorder of
the hip (Thompson & Woodrow 1981). Some in-
vestigators have paid attention to the presence
of some kind of growth disturbance, and have
studied various endocrine functions in affected
children (Tachdjian 1972, Fisher 1972, Laron et
al. 1973). The relation between Perthes’ disease
and somatomedin has also been discussed. Har-
rison & Burwell (1981) studied children with
Perthes’ disease, using bioassay (Van den
Brande et al. 1974), and found raised levels of
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somatomedin in some affected boys. We deter-
mined the serum SMA in 47 children with Per-
thes’ disease by radioreceptor assay (Takano et
al. 1976), which was a more sensitive method,
and obtained results different from those of
Harrison & Burwell. On the basis of these re-
sults, we discuss the association of Perthes’ dis-
ease with SMA and offer a new view on the
etiology of Perthes’ disease.

Patients and methods

The subjects were 47 patients with a diagnosis of
Perthes’ disease, who were hospitalized or regularly
attended an outpatient clinic. Blood samples were
collected after fasting from 42 boys and 5 girls with
Perthes’ disease, aged 4-14 years, for the determina-
tion of SMA. The serum samples were stored at —20
degrees C until analyzed. SMA was determined by the
radioreceptor assay as described by Takano et al.
(1976).

The controls were 86 healthy Japanese children
without Perthes’ disease (Table 1), who consulted us
because of short stature. Their short stature was
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Figure 1. Serum somatomedin A determined by radioreceptor assay in relation to age in 86 healthy Japanese children (J),
188 healthy Swedish children (S) and 47 children with Perthes’ disease (O). The bars indicate the mean value + SEM for
each 2-year group of healthy children.
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Table 1. Serum somatomedin A (SMA) determined by radioreceptor assay in control groups (Japanese and Swedish controls)

and children with Perthes’ disease in 2-year age groups

Age Control group Perthes’ disease
group

n SMA, U/ml, x+SEM n SMA, U/ml, x+ SEM
+s Swedon 20 055008 10 0502003,
&7 Sedon 20 5755006 16 0402002,
& Svedan 31 0855008 1 0472002,
o e o
s e s L
1415 Sedon 21 T5250 1) 1 059

** p < 0.01 & *p< 0.05: significant difference between Japanese control and patients with Perthes’ disease. (**)p < 0.01& (") p
< 0.05: significant difference between Swedish control and patients with Perthes’ disease. Student's t-test.

within the normal range, and no clinical and labora-
tory abnormalities were found.

We also compared our data with SMA values of 188
healthy Swedish children which were measured by
radioreceptor assay (Hall et al. 1980). Hall et al. gen-
erously offered us their standard serum, the SMA
value of which was determined by our radioreceptor
assay technique, which showed that 1 U/ml of Hall’s
SMA was equivalent to 0.98 U/ml of ours. Each of our
47 SMA values was recalculated. Mean values are
expressed as  + SEM. Student’s #-test was used for
the analysis of differences. Furthermore, the Cat-
terall classification (Catterall 1974) was used for the
grouping of Perthes’ disease, and the correlation be-
tween classes and SMA levels was investigated.

In addition, the pituitary GH response to a provoca-
tive test with 1-Dopa (10 mg/kg body weight) was
observed in nine hospitalized patients with Perthes’
disease. GH was measured with an HGH RIA kit
(Dainabot Ltd.). One patient (weighing 28 kg) under-
went additional provocative tests with arginine (14 g),
insulin (0.1 U/kg), glucagon (0.84 mg) and propranolol
(5 mg).

Results

Somatomedin A. Significantly lower SMA levels
were observed in 39 patients with Perthes’ dis-
ease, aged 4-9 years (p < 0.01) than in normal
controls of the same age. The levels in eight
patients aged 10-14 years were below the nor-
mal mean value, and generally a tendency to
low SMA levels was found (Figure 1 and Table

1). However, no special relationship between
SMA level and Catterall classification was ob-
served (Figure 2).
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Figure 2. Catterall classification and somatomedin A in
Perthes’ disease.
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Growth hormone. A normal GH rise was found
in eight of nine patients during the l-Dopa toler-
ance test, but one patient did not respond to the
test (Figure 3). This patient was a 9-year-old
boy whose height and body weight were within
the normal range for his age; his skeletal age
was also normal. The serum SMA level,
however, was extremely low, 0.37 U/ml. Vari-
ous other provocative tests were performed and
GH secretion was induced by a very powerful
combination of glucagon and propranolol (Fig-
ure 4).

Discussion

Children affected with Perthes’ disease are gen-
erally shorter than average (Tachdjian 1972).
The presence of some kind of growth distur-
bance is suspected, and some aspects of endo-
crine function have been investigated in af-
fected children. Thyroid function, growth
hormone, follicle-stimulating hormone, lu-
teinizing hormone and 17-ketosteroids in chil-
dren with Perthes’ disease have been reported
to be normal (Tachdjian 1972, Laron et al. 1973,
Fischer 1972). However, Harrison & Burwell
(1981) reported raised levels of somatomedin in
young (3-5-year-old) boys with Perthes’ dis-
ease, but not in those aged 6-11 years, on the
basis of bioassay findings (Van den Brande et al.
1974). This is quite different from the results of
our radioreceptor assay studies, in which we
found that children with Perthes’ disease gener-
ally have low serum SMA levels. Increased
somatomedin levels reported by Harrison &
Burwell seem to be due to insufficient sen-
sitivity of the bioassay (Van den Brande 1976).

The results of serum SMA determination by
radioreceptor assay in 47 patients with Perthes’
disease, together with GH evaluations in nine
subjects, suggest that there is a pattern of nor-
mal immunoreactive GH and low SMA in Per-
thes' disease. On the other hand, we know of
various types of growth disturbance due to ab-
normal GH and growth factor (Table 2). In addi-
tion to Laron’s dwarfism (Laron et al. 1966)
which is considered to be due to abnormal GH
receptors, there are Kowarski's dwarfism,
which may be caused by secretion of a biolog-
ically inactive but immunoreactive GH
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Figure 3. Growth hormone response to provocative test with
I-Dopa (10 mg/kg body weight) in nine children with Perthes’
disease.
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Figure 4. A patient (weighing 28 kg) underwent additional
provocative tests with arginine (14 g), insulin (0.1 U/kg),
glucagon (0.84 mg) and propranolol (5 mg). Growth hormone
secretion was induced by a combination of glucagon and
propranolol in high doses.
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Table 2. Growth hormone and somatomedin level in various
growth disturbances

Growth  Somato-
hormone medin

Pituitary growth hormone deficiency low fow
Laron's dwarfism (1966) high low
Kowarski's dwarfism (1978) normal  low
Lanes’ dwarfism (1980) normal  high

(Kowarski et al. 1978), and Lanes’ dwarfism
(Lanes et al. 1980), which is suspected to be
induced by defects in somatomedin responsive-
ness. In Kowarski’s dwarfism there are normal
immunoreactive GH and low somatomedin lev-
els, resembling the pattern of Perthes’ disease
in our evaluation. Thus from the standpoint of
growth disturbance, the following two pos-
sibilities will be considered to be related to the
development of Perthes’ disease. First, children
with Perthes’ disease have an underlying
growth disturbance similar to that of
Kowarski’s dwarfism; however, the patients
are not dwarfs because the growth disturbance
is only slight. Second, in children with Perthes’
disease, transient growth disturbance which
may lower the biological activity of GH has oc-
curred before the development of clinical signs.
If there is abnormal endogenous GH in children
with Perthes’ disease, there is a possibility that
the disease can be treated with exogenous GH.

There is a marked predominance of boys in
Perthes’ disease (Tachdjian 1972). No sex dif-
ference in the SMA values of our patients and
our Japanese control could be evaluated, be-
cause of the small number of girls. However, a
tendency to lower mean SMA values in normal
boys than in normal girls has been observed
(Hall et al. 1980). A predominance of boys in
Perthes’ disease may be associated with lower
basal levels of SMA values in boys than in girls.
But other factors, including differences in daily
activities, will contribute to the male predomi-
nance.

There was no special relationship between
the SMA level and the Catterall classification.
SMA level may be one of the important factors
which trigger Perthes’ disease but may not be
the factor which decides the grade of the dis-
ease.

Burwell et al. (1978) pointed out the presence

of “disproportionate skeletal growth” in chil-
dren with Perthes’ disease; that is, growth of
the distal upper and lower extremities is more
impaired than that of the proximal. This im-
paired growth pattern is exactly opposite to that
of acromegaly, in which SMA levels are high
{Takano & Shizume 1980). The disproportionate
growth may also affect the hip joint with dis-
proportion between the acetabulum and the
femoral head (Harrison & Burwell 1981). Since
children with the disease have low SMA levels,
a lowering of growth-promoting activity is pre-
dicted. The hypothesis of Harrison & Burwell
(1981), who regard Perthes’ disease as “chronic
stress fracture” due to the skeletal immaturity
and limb disproportion, agrees with our view
that children with this disease have low SMA
levels.
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