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Splicing mutations of the GH1 gene represent an 
invariant type of mutation responsible for familial au-
tosomal dominant (type II) isolated growth hormone 
deficiency (IGHD II). The majority of reported 
dominant negative mutations are located around the 
exon 3/IVS3 boundary region of the GH1 gene and 
cause IGHD II by perturbing GH mRNA splicing.4-6 
De novo GH1 splicing mutations in IVS3 have also 
been reported in some patients.7 No splicing muta-
tion located within exon 4 of the GH1 gene has thus 
far been described in congenital IGHD.

We have recently reported allelic genetic het-
erogeneity of IGHD II in the Russian population.6 
A high incidence of the GH1 splicing mutations in 
families with IGHD II was shown. We identified 
five heterozygous mutations of splicing in intron 2, 
intron 3, and exon 4 of the GH1 gene and described 
in detail families with IGHD II due to mutations 
within intron 2 and intron 3. According to our data, 
the 5’-donor splice site of intron 3 of the GH1 gene 
is the mutational “hot spot” and IVS3 +1G>A mu-
tation is a common molecular defect in IGHD II in 
Russian patients.

We herein report one more mutation* of splicing 
within GH1 gene in a patient with IGHD, i.e. a het-
erozygous transition from guanine to adenine in the 
last base of the 3’-acceptor splice site of exon 4 (456 
G>A), which has not previously been reported.

The study was approved by the Ethical Clinical 
Research Committee of the Endocrinology Research 
Center.

PATIENT AND METHODS

1. Patient

The girl herein described was born at term with 
no perinatal complications. Birth length was 47 cm 
(-1.5SDS) and birth weight was 2.95kg (-1.1SDS). 
Growth retardation became apparent in the first few 
months of life and at age 1yr her height was –4.53SDS 
(Table 1). Isolated GH deficiency was diagnosed at 
the Endocrinology Research Center at the chrono-

logical age of 4.2yr. The patient was extremely short 
with a height of 78.4cm (–5.32SDS) and a phenotype 
of congenital GHD, including prominent forehead, 
mid-facial hypoplasia, and saddle nose. The bone age 
was 1.3yr, “bone age: chronological age” ratio was 
0.31. Peak GH level was undetectable (<0.1µg/liter) 
on a clonidine test. Serum free T4, TSH and cortisol 
levels were normal. She was started on recombinant 
GH therapy and the height velocity increased to 
12.0 cm/yr.

The family tree consisted of three generations of 
short-statured individuals (Figure 1). Apart from the 
proband, the pedigree included a short (144.3 cm; 
-3.03SDS) but non-GH-deficient mother with stimu-
lated peak GH level of 12.8µg/liter during an insulin 
tolerance test. The molecular defect, a 456G>A 
mutation in the GH1 gene, was not detected in the 
mother. A short (138cm; -5.78SDS) grandfather on 
the maternal line was not available for study. The 
patient’s father’s height was 165 cm (-1.46HSDS).

2. Mutation analysis of the GH1 gene

Genomic DNA was extracted from leukocytes 
using the phenol/chloroform method (Lindblom, 
Holmund, 1988). Four DNA fragments of the GH1 

Table 1. Clinical and hormonal data of the patient with isolated 
GH deficiency and a heterozygous 456G>A splicing mutation in 
exon 4 of the GH1 gene

Patient

Chronological age (yr) 4.2

Bone age (yr) 1.3

Height (cm) 78.4

Height SDS

   present examination/age 1yr -5.32/-4.53

BMI SDS/BMI SDS (HA) -0.03/-1.28

GH level in clonidine test (µg/liter)

   Basal/stimulated <0.1/<0.1

Free T4 (pmol/l) 14.8

TSH (mU/l) 1.2

Cortisol (nmol/l) 322.0

HA - height age, BMI - body mass index, SDS - standard devia-
tion score, yr - years
Normal ranges: peak GH, above 10 µg/liter; free T4, 10-25pmol/
liter; TSH, 0.3-3.5mU/liter; cortisol, 150-650nmol/liter.

*This work was presented in part at the 41st Annual Meeting of 
the European Society for Paediatric Endocrinology, (Madrid, 
Spain, 25-28 September, 2002).




