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Short Stature Caused by a Mutant Growth Hor

The authors studied a 4.9-year-old boy with short stature
(height,-6.1 SO below mean for age and sex) whose growth
was normal in utero. Basal and stimulated secretion of immu-
noreactive growth hormone (GH) was normal but levels of
bioactive GH were subnormal. He responded to the adminis-
tration of GH with an increase in growth rate. Isoelectric focus-
ing was performed, and 2 GH peaks were detected in the
proband in comparison to 1 peak in normal subjects. Examin-
ation of the GH-1 gene revealed a heterozygous mutation (gua-
nine to cytosine transversion) of 1 GH gene allele at codon 77
in exon 4, with substitution of cysteine for arginine. This muta-
tion is near a controlling point for the binding of GH to its re-
ceptor. Thus, the patient had 2 species of GH, 1 wild-type and
1 mutated form. A similar heterozygous mutation was found in
the father, who was of normal height but who had 1 serum GH
peak by isoelectric focusing. Further analysis of the mutated GH
expressed in Escherichia coli revealed that it had normal immu-
noreactivity compared with wild-type GH, but that it bound to
the extracellular domain of the GH receptor (ie, the GH-binding
protein) 6-fold more avidly than did native GH. Since this
mutated GH did not stimulate intracellular signaling pathways
in IM-9 cells, which have GH receptors, it inhibited the biologic
effects of wild-type GH in this system. The investigatorssuggest that the mutated form of GH impaired growth by .

antagonizing the effects of the native GH molecule, which was
also synthesized and secreted by the patient. The reason why
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none

the father with the sal;1le heterozygous mutation in the GH-1
gene did not express this abnormal allele was unexplained.

Takahashi Y, et al. N Engl J Med 1996;334:432-436.

Editor's comment: In the last few months there has been
great interest in children with idiopathic short stature (155).
Partial GH insensitivity among patients with 155 was described
earlier (J Pediatr 1995;127:244-250, published in abstract form
in GGH Vol 11 [4]:8). This was followed by the description
of specific mutations of the GH receptor gene associated with
155 (N Engl J Med 1995;333:1093-1098, published in abstract
form in GGH Vol 12[1]:14 & 15). Now, Takahashi et al de-
scribe a mutation in the GH gene itself that produced an ab-
normal GH and was clinically associated with short stature
in the affected individual.

These papers provide data heralding a new subset of patients
in whom GH gene mutations or GH receptor abnormalities
explain the bioinactivity of GH. The prevalence of these ab-
normalities in children with 155 is unknown. Moreover, the
features that clinicians should follow to identify GH insensi-
tivity or bioinactivity also are not clarified. The diagnosis of
these conditions continues to be based upon esoteric, highly
sophisticated biochemical assessments.

Fima Lifshitz, MD


