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Abstract

Congenital leptin deficiency is a rare autosomal recessive disorder, characterized by hyperphagia and early onset
obesity. Worldwide data on this disorder includes only 25 cases out of this only six pathogenic mutations have been
reported in the leptin gene. Most of these cases have been reported in Central Punjab region of Pakistan, harboring
a (p.Gly133fsX145) mutation in homozygous state. This mutation has founder effect in Arain caste from Central
Punjab region of Pakistan. In this study, carrier frequency of (p.Gly133fsX145) mutation was determined in 50
individuals belonging to Arain caste. Analysis of amplicons contains p.Gly133fsX145 mutation were analyzed by
different techniques such as SSCP, Heteroduplex analysis and sequencing. Mutation was not found in any individual
studied. This finding suggests that frequency of (p.Gly133fsX145) mutation in Arain caste is not as higher as its
predicted founder effect in congenitally obese children of this caste was anticipated.
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Introduction
Leptin is a 16-kDa adipocytokine or adipokine hormone which has

167 amino acids [1]. Firstly discovered in mice in 1994, the gene is
known as Ob and the mutated mice known as Ob/Ob mice [2].
Mutation in leptin gene of Ob/Ob mice was first explained in the
1950s, a morbidly obese phenotype is caused by spontaneous mutation
due to more eating habit and less energy expenditure [3].

Circulating leptin level decrease during fasting and increase during
feeding, which indicates that leptin is a physiological signal for
transition between the states of energy adequacy and starvation [4,5].
Role of this hormonal protein is like a satiety factor and it helps in
regulating energy balance. It regulates the reproductive,
hematopoietic, and immune systems. It is involved in development of
brain and modulation of carbohydrate metabolism [6]. The most
important pathway is leptin-melanocortin pathway presently known
to be involved in five congenital forms of monogenic obesity [7].

Leptin is a neurotransmitter which acts via two populations of
arcuate (Arc) neurons located in the hypothalamus. The first group of
neurons expresses Agouti-related Peptide (AgRP) and Neuropeptide Y
(NPY) and the second one expresses Pro-Opio-Melano-Cortin
(POMC) and Cocaine and Amphetamine-Related Transcript (CART).
Leptin acts on POMC/CART neurons to signal repletion of energy
stores and thereby causes suppression of food intake and increase in
energy expenditure. The action of leptin on AgRP/NPY neurons is
inhibitory and their activation through fasting increases food intake
and energy conservation [7,8]. Congenital leptin deficiency is caused

by mutations in the leptin gene that cause obesity. Until now only 6
pathogenic leptin mutations have been reported.

The first homozygous mutation was (p.Gly133fsX145) detected in
the leptin gene of two Pakistani cousins who had undetectable serum
leptin level [9]. The second leptin mutation (R105W) was identified in
4 members of a Turkish family (Strobel et al. 1998), the third (N103K)
in 2 Egyptian children [10] and the fourth (L72S) in an Austrian 14
years old female child [11]. Fifth and sixth mutations were
(p.Leu161fsX170 and c.104_106delTCA) in obese children of Pakistan
[12]. Congenital leptin deficiency has a pleiotropic effect and also
associated with multiple disorders such as deregulation of
reproductive, immune, neuroendocrine and metabolic physiology
[9,13-15].

Most of the reported cases of congenital leptin deficiency had
Pakistani origin; the disorder might be a frequent cause of morbid
childhood obesity in Pakistan, based on higher rates of
consanguineous marriages in Central Punjab [12]. Except two of these
cases, all harbored (p.Gly133fsX145) mutation in Arain caste
indicating founder effect. Therefore the present study was designed to
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