
Congenital Leptin Deficiency Is Associated With Severe Early-Onset Obesity in Humans

The investigators report that 2 consanguineous, first-cousin ob lob mouse. It differed from the animal model in that the
offspring with hyperphagia and morbid obesity beginning in linear growth of the children was normal (75th percentile for
infancy had a homozygous abnormality of the 08 gene encod- chronologic age; no bone age data given), and they were not
ing leptin, the appetite-regulating protein secreted by the fat hypercortisolemic.
cell. Each child had a homozygous deletion of 1 guanine Jackson et al described a patient with childhood-onset obe-
nucleotide in codon 133 leading to a frameshift mutation and sity with dual mutations in the gene encoding prohormone
14 altered amino acids. This truncated leptin protein could convertase 1 (PC1), an endopeptidase necessary for prohor-
be synthesized but not secreted from Chinese hamster ovary mane processing. The patient was a compound heterozygote.
(CHO) cells transfected with the mutant gene, and both chil- One PC1 gene contained a Gly483Arg mutation that caused
dren had extremely low serum immunoreactive leptin levels. trapping of the gene product within the endoplasmic reticu-
They were hyperinsulinemic and normocortisolemic. The par- lum. The other PC1 gene had an A~C transversion in the
ents of both children and 1 sibling were heterozygous for this donor splice site of exon 5, leading to deletion of this exon
mutation; their serum leptin levels were normal, as was their and a frameshift that resulted in a premature stop codon and
body fat content. truncated PC1 protein. The investigators hypothesized that

loss of PC1 activity led to impaired processing of many pro-
tein prohormones, including neuropeptides involved in appe-
tite regulation such as a-melanocyte-stimulating hormone and
glucagon-like peptide 1.

We truly are on the threshold of understanding the relation-
ship between leptin, genetics, and obesity.

Montague CT, et al. Nature 1997;387:903-908.

Editor's comment: These observations directly demonstrate
for the first time the importance of leptin in appetite regula-
tion in humans. All the obese subjects studied previously have
not had an abnormality of genes encoding leptin or its receptor.
The data also reveal that the heterozygote with 1 abnormal 08
is normal. The phenotype of these children with hyperphagia,
obesity, and hyperinsulinemia was quite similar to that of the

Allen W. Root, MD

Jackson RS, et al. Nat Genet 1997;16:303-306.

Relationship Between Serum Leptin Concentral

Two recent articles in the Journal of Clinical Endocrinology and
Metabolism concerned the relationship between the concen-
tration of serum leptin and fetal growth.

Harigaya et al elucidated the role of leptin in the fetus. Blood
samples from 116 infants were analyzed within 6 hours after
birth. There was no difference in the concentration of leptin
found in umbilical cord sera and infants' sera obtained within
that 6-hour period. Ninety-one of these infants were term; 44
were classified as AGA (birth weight appropriate for gestational
age); 28 were LGA (birth weight large for gestational age); and
19 were SGA (birth weight small for gestational age). Twenty-
five were preterm. Infants with dysmorphic features, intra-
uterine infections, organic disorders, or chromosomal
anomalies were excluded. Blood samples were compared with
28 umbilical cord samples taken at birth from the term group
and 25 samples from healthy adults. Serum concentration of
leptin and insulin levels were determined by radioimmunoas-
say (RIA) and enzyme-linked immunosorbent assay (ELISA),
respectively. Follow-up samples were taken from 48 of the
116 infants between 2 and 7 days of life. Leptin levels in term
AGA infants were significantly lower than those of normal
adults. The serum leptin concentration in LGA infants was
significantly higher (12.8 :t 10.2 ng/mL) and those in SGA in-
fants (1.6 :t 1.1 ng/mL) was significantly lower than in AGA
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infants (P<0.01). The follow-up leptin concentration in 48
term infants in the LGA and AGA groups dramatically de-
creased within 48 hours of delivery; the leptin concentration
did not change in the SGA group. A positive correlation was
found between leptin concentrations within 6 hours of life and
birth weights (r=0.59, P<0.01). Leptin levels within 6 hours
of life positively correlated with gestational age. The authors
concluded that serum levels of leptin correlate with the fetal
body weight gain.

Koistinen and colleagues looked at leptin concentrations in
cord blood to see if there was a correlation with intrauterine
growth. To determine how fetal growth compares with leptin
levels at birth, 50 full-term infants were studied (28 = AGA; 9 =
LGA; and 13 = SGA). Blood samples to measure leptin and
insulin levels were taken from umbilical cord at birth. Amni-
otic fluid samples were obtained by amniocentesis from 10
mothers within 1 to 8 days before delivery and from 20 moth-
ers at the time of Cesarean section. Umbilicalleptin levels
were higher in LGA infants (35.7 j: 8.0 ~g/L; P<0.005) but
lower in the SGA infants (3.3 j: 0.05 ~g/L; P<0.001) than in
AGA infants (14.5 j: 2.8 ~g/L; P<0.005). Cord leptin levels cor-
related with birth weights, cord insulin concentrations, placen-
tal weight, and amniotic fluid leptin concentrations. Leptin
concentrations in amniotic fluid were higher in LGA infants



than in AGA infants (4.8:!: O.7IJg/L vs 3.1 :!: O.5IJg/L; P<O.O3).
The authors concluded that the strong relation between body
weight and leptin concentration at term suggests that fatty
mass is a major determinant of leptin secretion in utero.

Harigaya A, et ai. J Clin Endocrinol Metab 1997;82:3281-3284.
Koistinen HA, et ai. J Clin Endocrinol Metabll997;82:3328-3330.

be useful as a predictive factor of fetal outcome, although fur-
ther studies need to be done to ascertain this fact. Insulin and
leptin levels do not correlate significantly in Harigaya's study,
suggesting different mechanisms of fetal growth modulation
by these 2 growth factors in utero.

Of interest is that both groups used the same assay but
did not get the same results for AGA infants. In Koistinen's
papel; the figure of 14.5 ;t 2.8 .ug/L was given, but in Harigaya's
paper the value was 4.4 ;t 3.0 .ug/L. The reason for this dis-
crepancy is not apparent.

These papers supplement the lead article on leptin by Zhang
and Leibel in this issue of GGH as Zhang and Leibel did not
have the opportunity to present data on intrauterine growth
and leptin levels.

Editor's comment: Although the physiologic role of leptin
levels in utero is not completely understood, these 2 pa-
pers report new data on leptin levels at birth, their corre-
lation with fat mass, and their postnatal decline during the
first week of life.

The strong positive correlations found between serum leptin
level and body weight gain in utero underscore the importance
of this peptide as a marker of fetal growth. Thus, leptin could Fima Lifshitz, MD

Growth, Genetics, and Cancer

function in interesting or overlapping pathways that branch
and converge differently in different cell types. Another ex-
planation is that genes simply may have different functions in
different cell types. Fearon emphasizes that other factors,
such as other genes, diet, environment, and lifestyle, substan-
tially affect the expression of cancer in mutation carriers.

Fearon ER. Science 1997;278:1043-1050.

Editor's comment: This excellent review puts a different slant
on hereditary cancer syndromes. It not only organizes infor-
mation from 10 years of literature concerning cancer syn-
dromes but also presents the material in a functional context
that allows one to create a big picture of how the syndromes
relate to one another and to normal biologic processes.

William A. Horton, MD

There is an undeniable relationship between cancer, growth,
and genetics. Paraphrasing Eric R. Fearon, cancer is a genetic
disease that arises from the accumulation of mutations that
promote selection of clones of cells that display increasingly
aggressive growth characteristics. Much of what is known
about cancer genetics has come from studying hereditary can-
cer syndromes. Even though they collectively represent only
about 1 % of cancers, they have provided much insight into
the pathogenetic mechanisms that give rise to cancer.

Fearon has recently examined 22 different hereditary can-
cer syndromes from a gene product functional perspective.
Moreover, he has done this in the context of key cellular pro-
cesses, such as cell proliferation, differentiation, apoptosis,
and maintenance of genomic integrity. Thus, he organizes the
syndromes into several functional categories. For example,
several of the proteins are transmembrane receptors (proteins
encoded by ME]; PTCH, RE7). Others are cytoplasmic regu-
latory or structural proteins (proteins encoded by NFl, PTEN,
APC, NF2) , transcription factors or regulators (proteins en-
coded by p53, WTl, RB1, VHL), or cell cycle regulators (pro-
teins encoded by CDK4, p16). Finally, many proteins are
involved in repair of DNA damage (proteins encoded by MSH2,
MLH1, PMS2, ATM, BRCA1, BRCA2, FACC, FACA, XPA, XPB,
XPD, BLM).

Several interesting observations come from this analysis.
For instance, when genetic heterogeneity has been found, ie,
hereditary nonpolyposis colorectal cancer, inherited mela-
noma, and familial breast cancer, all of the implicated genes
function in a conserved pathway. For example, MSH2, MLH1,
and PMS2 in patients with hereditary nonpolyposis colorectal
cancer adversely affect DNA mismatch recognition and repair.

One of the puzzling observations is that cancers are limited
to certain tissues in most syndromes, yet the genes are widely
expressed. It is suggested that many of the implicated genes
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