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The r ecent advances in molecular genetic diagnostics
have led to the identification of two so far undescribed
congenital endocrine syndr omes. The patients had been
followed in the department for pediatric endocrinology at
the University Childr en’s hospital Berlin and their clinical
symptoms had been observed for a long time. However,
only the possibility of molecular genetic study made it pos-
sible to clarify the cause of the complex syndr omes. 

THE POMC-DEFICIENCY SYNDROME
Two patients were identified with isolated ACTH-defi-

ciency. The diagnosis was made in the girl in the first
month, because her older br other had died at the age of 4
months from liver failure caused by cirrhosis following pro-
longed jaundice and cholestasis. Postmortem adr enal hy-

poplasia was r ecognized and immunostaining of his pitui-
tary revealed the absence of ACTH staining cells, while im-
munostaining for all the other pituitary hor mones was nor-
mal. In the girl jaundice and cholestasis developed in the
third week of life and Cortisol and ACTH measur ements re-
sulted in levels below the detection limits. W ith hydr ocor-
tisone r eplacement jaundice and cholestasis r esolved ra-
pidly and no adr enal crisis was observed. Thus the
diagnosis of isolated ACTH-deficiency was made. The se-
cond patient, a boy, presented at the age of 1 year with hy-
poglycemia during  febrile convulsions, after a period of
postnatal hypoglycemia had resolved after one week with
glucose infusions. The endocrine work-up of this patient
surprisingly r evealed complete ACTH-and cortisol defi-
ciency and he was substituted with hydrocortisone subse-

Fig. 1a Female patient Fig. 1b Male patient
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quently.  During the follow-up at the department for pe-
diatric endocrinology a dramatic and early onset increase
in body weight leading to a BMI of 30 and 29 at the ages
of 4 and 6 years. Height in both children was above the
97th percentile. Moreover it was r ecognized that both chil-
dren had red hair  (fig. 1a and b). The etiology of the this
syndr ome of ACTH deficiency, red hair pigmentation and
obesity r emained obscure, until the molecular basis of the
obesity in the agouti over expr essing mice was clarified.
These mice over expr ess the agouti protein which is an an-
tagonist to the natural POMC- cleavage peptid alpha-MSH
at the MC1 and MC4 r eceptor, but not at the MC2 (ACTH)-
Receptor of the adr enal gland (fig. 2).

Since alpha MSH and ACTH, the natural ligand to the
MC2 r eceptor derive from the POMC molecule, we put for-

ward the hypothesis that the association of symptoms ob-
served in the two children was caused by a mutation of the
POMC-gene. Sequencing of the gene identified a mutations
in both patients: The boy was homozygous for a C 3804 A
mutation in exon2 and the girl was compound heterozy-
gous for a G 7013 T and a C 7133 del mutation in exon3.
Since all mutations abolish the pr oduction of alpha MSH
and ACTH the symptoms of obesity (MC4 r eceptor), red
hair pigmentation (MC 1 r eceptor) and ACTH deficiency
(MC2 r eceptor) could be explained. Since the description
we were able to identify homozygosity or compund hete-
rozygosity for mutations (C3804 A, C 7133 del, 7102 ins
GG) in 3 other patients with exactly the same association
of symptoms. Moreover we were able to perf orm a prena-
tal diagnosis of heter ozgosity in a subsequent pr egnancy
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Figura 2. The POMC -Melanocortinr eceptor- System.
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of the mother of the female patient. This girl is now one
year old and had no adr enal insuf ficiency or red hair,  neit-
her did she develop obesity. Mor eover the clarification of
the molecular cause of their obesity enables the pharma-
cological intervention

THE LHX3 SYNDROME
Three children of five children of consanginous par ents

suffering from combined pituitary hor mone deficiencies
had been followed for several years at our department. The
first child, a daughter was diagnosed with central hy-
pothyroidism and gr owth hor mone deficiency at the age of
nine months after the family had immigrated to Ger many
and in the second female child the diagnosis of b–TSH and
growth hor mone deficiency was established by clinical
diagnosis at the age of three months. Both girls also deve-
loped hypogonadotr opic hypogonadism. The third child –
as well as the fifth child- is healthy, while diagnosis of cen-
tral hypothyr oidism and gr owth hormone deficiency was
made at the age of two weeks in the fourth child, a boy.
Al l  three affected children were substituted with l-thyroxi-
ne, growth hor mone and at the age of puberty the two girls
obtained estr ogen r eplacement, while the boy is still pre-
pubertal with an age of 9 years. The peculiar finding in all
affected children was a short neck and an impaired ability
to rotate the head (fig. 3). MRI –imaging studies had reve-

aled small hypoplastic pituitary remnants in all affected
childr en, while no abnor malities of the spine, bones and
neck muscles could be visualized on X-ray or MRI. 

Targeted disruption of LHX3, a member factor of the lim-
domain containing transcription factor family, had led to a
similar phenotype-GH, gonadotr opin  and TSH deficiency-
and mor eover LHX3 was shown to be expr essed in the
ventral pr oximal motor neur ons. LHX3 is a transcription
factor expr essed in the early  embryonic pituitary deve-
lopment. 

Since pit-1 and pro p-1 mutations had been ruled out in
the familial cases, we collaborated with I. Netchine and s.
Amselem, who had cloned the human LHX3 gene. Se-
quencing of the LHX3 gene in the familial cases and in the
male patient revealed homozygosity for two diff erent in the
affected members of the two families: A missense mutation
(Tyr 116 Cys) in the first family and a 23 bp mutation in the
homeodoamin leading to a frameshift in the boy of the se-
cond family, while the parents and unaf fected siblings of
family one were heter eozygotes. Thus a new syndr ome of
combined pituitary hormone deficiencies and impaired
neck rotation could be attributed ton LHX3 deficiency in
early embryonic development.
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