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INTRODUCTION 
Leptin is Greek leptose meaning thin; it’s a 
neuromodular protein of 167 amino acid, 16KDa. The Ob 
(Lep.) Gene (obese Leptin) located on chromosome 7 in 
human. It's one of most important adipose derived 
hormone having a four-helix bundle with one very short 
strand segment and two relating long interconnected 
loops. This is consistent with classification as Cytokine 
four-helix bundle. P

[1, 2] 

Leptin acting on its receptor in hypothalamus and several 
peripheral tissues exerts diverse biological effects by 
playing a key role in regulating energy intake and energy 
expenditure including appetite and metabolism and 
mainly secreted from adipose tissue small amounts also 
secreted by cells of epithelium, stomach and placenta. P

[3-5] 

PLeptin also acts directly on the cells of the liver and 
skeletal muscles where it stimulates the oxidation of fatty 

acids in the mitochondria. This reduces the storage of fat 
in those tissues (but not in adipose fat tissue). P

[6] 

Due to sex differences in body fat distribution and 
testosterone level, females have higher Leptin level than 
males when matched by age, weigh, and body fat. P

[1, 7] 

Several factors regulate the synthesis and secretion of 
Leptin from adipose tissue including nutrient, hormones 
and the sympathetic nervous (SNS). P

[7]
P Insulin, steroid 

hormones and noradrenalin are important regulator of 
Leptin production and secretion. P

[8, 9] 

The changes in Leptin expression in response to fasting 
and feeding are mediated by insulin. Fasting can inhibit 
Leptin expression, while after feeding Leptin synthesis is 
increased. P

[10] 

P

 
PIndividuals with mutations in the gene or in the Leptin 

receptor gene characterized by sever early onset obesity 
with marked hyperphagia, hypogonadotrophic, 
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hypogonadisim, sympathetic nervous system under 
activity, defects in immune functions, this syndrome is 
called Leptin deficiency syndrome.[7] 

Leptin is taken up into the central nervous system (CNS) 
by a saturable transport mechanism and binds to the long 
form of the Leptin receptor (Ob Rb), which is principally 
located in the arcuate nucleus of the hypothalamus.[8] 

Within the arcuate nucleus Leptin is able to directly 
inhibit the expression of orexigenic neuropeptide like the 
neuropeptide Y and Agouti-related peptide (AGRP) 
peptides that increase food intake and decrease energy 
expenditure.[28] In contrast, expression of anorectic 
peptides that decrease food intake, such as cocaine and 
amphetamine regulated  transcript (POMC) are increased 
[7], the Leptin effect is most  probably mediated by the 
melanocortin pathway, as alpha melanocyto-stimulating 
hormone (MSH), which is secondary to Leptin falls 
during fasting.[11] 

Insulin like growth factor-1 (IGF-1) is known as 
somatomedin C or mechano growth factor is a protein 
that in humans is encoded by the (IGF-1) gene.[12, 13] 
(IGF-1) has also been referred to "sulfation factor"  and 
effects were termed "nonsuppressible insulin-like 
activity" (NSILA).[14]  

Insulin like growth factor-1 (IGF-1) plays an important 
role in the childhood growth and continues to have 
anabolic effects in adults. A synthetic analog of (IGF-1), 
measurement is used for the treatment of growth 
failure.[15]  

Thyroid hormones have important roles in normal growth 
and skeletal muscle development. (IGF-1) is one of the 
most important growth factors and is needed for the 
proliferation and development of thyroid cells. It 
stimulates fibroblasts, follicular and endothelial cells in 
the thyroid gland. It has been shown that thyroid 
hormones play an important role in regulation of (IGF-1) 
and (IGFBP-3). The right amount of thyroid hormones 
must be secreted at all times to maintain normal levels of 
metabolic activity in the body, in order to achieve this 
specific feedback mechanism which operate through the 
hypothalamus and anterior pituitary gland to control the 
rate of thyroid secretion by a specific mechanism.[16, 17] 

Abnormal thyroid function is associated with changes in 
body weight and energy expenditure, but it remains to be 
established whether thyroid hormones independently 
affect plasma Leptin levels in humans. Several studies 
with diverse methodologies have addressed the field of 
Leptin in the hypothyroid state. On the other hand, 

thyroid hormones exert a negative influence on serum 
Leptin levels in rats,[18, 19] these thyroid hormones tell the 
cells in our bodies how fast to use the energy and create 
proteins. The thyroid gland also makes calcitonine 
hormone that helps to regulate calcium levels in the 
blood by inhibiting the breakdown (reabsorption) of bone 
and increasing calcium excretion from the kidneys.[20]   

Thyroid diseases are primarily conditions that affect the 
amount of thyroid hormones being produced. Some crate 
too few, leading to hypothyroidism and a slowing of 
body functions.[21] If a thyroid disordered creates 
excessive amount of thyroid hormones. The result is 
hyperthyroidism and the lead to the acceleration of body 
functions.[22] 

PATIENTS AND METHODS 

A study was made on 50 untreated goiterous patients 
(female and males) with range between (25-55) years; 
and 25 controls subjects (females and males) with range 
between (14-55) years. 
Serum T3, T4 & TSH were by Radio immune assay 
(RIA) method.  Serum Leptin and Insulin like growth 
factor-1 (IGF-1) was measured by ELISA method. 

RESULTS 

Hormonal data of serum Leptin and serum Insulin like 
Growth Factor-1 (IGF-1) (Mean value and SD) for 
untreated thyroid patients and control were shown in 
table (1). In which high significant decrease of serum 
Leptin was found in hyperthyroidism patients P value 
(<0.0001) and high significant increase of serum Insulin 
like growth factor-1 (IGF-1) was found in 
hyperthyroidism patients P value (<0.0001) and high in 
comparison with normal control group figure (1) & (2).            
The mean serum Leptin in hyperthyroidism group is 
significantly decreased than that of thyroid function test 
T4, p value (<0.00001), while the mean value of Insulin 
like growth factor-1 (IGF-1) significantly increase than 
that of thyroid function value (<0.00001), while the mean 
value of Insulin like growth factor-1in comparison with 
their mean values, (IGF-1) not significantly increase than 
that of thyroid function test for both of T4 and TSH 
hormones, P value (<0.00001) in figure (4) & (5). While 
the mean serum Leptin in hyperthyroidism group is 
significantly increase than that of thyroid function test 
(<0.00001), and also for the mean value of Insulin like 
growth factor-1 (IGF-1) significantly increase than that 
of thyroid function T3 (figure 3). In the control group, 
serum Leptin and serum Insulin like growth factor-1 
(IGF-1) levels showed a positive correlation with serum 
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T4 and TSH hormones but for untreated hyperthyroidism 
patients serum Leptin and serum Insulin like growth 
factor -1 (IGF-1) levels are correlated negatively with T3 
figure (1). 

 

 

Figure 1. Thyroid hormones Serum T3, T4 & TSH 
with serum Leptin and serum IGF-1 levels for 
untreated hyperthyroidism patients in (ng/100ml). 

 

 

Figure 2. The serum Leptin and serum IGF-1 levels 
in (ng/100ml) compared with their controls for 
untreated hyperthyroidism patients. (c. control, s. 
serum).                                    

 

 

Table 1. The levels of serum Leptin, serum Insulin 
Growth Factor-1and their normal controls for 
untreated patient with thyroid dysfunction groups. 

 Hyperthyroidism Control 

No. 50 25 

Age 25-55 14-55 

Average of age 40 32 

Type of disease 1-nodular goiter 

2-multinodular goiter 

3-toxic goitre 

 

Mean serum leptin 
level  

(ng/100ml) 

6.79 

 

3.0-10.48 

 

Mean-serum 
(IGF-1) level 

 (ng/100ml) 

3.83 

                 

1.18-6.47 

2.49 

 

1.99-2.99 

p-value T3 T4 TSH 

For S. Leptin 0.000096433   1.336E- 9                0.0198027                
    

For S.IGF-1 4.955E- 5                  1.1198E- 9 0.0152394 

For serum Leptin  with ( IGF-1)   P value   =   5.5687E- 5 

 

 

 

 

 

Figure 3. The serum Leptin and serum IGF-1 levels 
compared with serum T3 levels for untreated 
hyperthyroidism patients. (c. control, s. serum). 
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Figure 4. The serum Leptin and serum IGF-1 levels 
compared with serum T4 levels for untreated 
hyperthyroidism patients in (ng/100ml). (c. control, 
s. serum).               

 

Figure 5. The serum Leptin and serum IGF-1 levels 
compared with serum TSH levels for untreated 
hyperthyroidism patients. (c. control, s. serum).               

DISCUSSION 
Leptin is a pliotropic hormones that has helped to 
redefine adipose tissue as an endocrine organ. P

[7]
P The 

findings of untreated hyperthyroidism patients indicate 
the resistance of a defect Leptin action. This resistance 
may fall to cross the blood brain barrier, the 
hypothalamic receptors may be down regulated or 
downstream singling may be inhibited. P

[23]
P We fined 

correlation between serum levels of serum Leptin in 
hyperthyroidism group, serum Insulin like growth factor 
-1 (IGF-1) and T3 fig.3. The low serum levels of T4, 
associated with chronic starvation were thought to be the 
result of impaired peripheral conversion of T4 to T3. 
However decreased levels of T3 were still apparent even 
after a partial weight gain and the concentration of T4 
was been lower.              

The significant decrease in the mean value of serum 
Leptin and the significant increase in the mean value of 
Insulin like growth factor-1 (IGF-1) in hyperthyroidism 
group; this agree withP

[24-26]
P The diminished serum level 

of TSH in Anorexia Nervosa (AN), however, appeared to 
return to the level of controls .On the basis of  these 
results, we assume that low serum thyroid hormones in 
AN reflect dysfunction of the HPT axis in an AN 
patients. It is known that in man serum serotonin levels 
correlate positively T3 levels. It is possible that the low 
serum levels of thyroid hormones in AN subjects result 
in low serum serotonin and its product, melatonin. While 
IGF01 reflects the energy intake of the previous few 
weeks, the serum Leptin concentration reflects the status 

of the adipose stores, a fact that has useful clinical 
implication. P

[27]
P     
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