
Introduction:-
Thyroid hormones and thyroid stimulating hormone (TSH) are the 

1–2�ne regulators of intermediate metabolism in our body . So any 
alteration in thyroid pro�le will affect the metabolic spectra which 
ultimately  disturbs appetite, body weight and adipose tissue and 
can also contribute in the pathogenesis of cardiovascular diseases 

3–5and many more.

Leptin, the ̀ ob` gene product and lipostatic hormone by nature and 
 6-7correlates its  functions with thyroid hormone , critically regulate 

the Thyroid Releasing Hormone( TRH) gene expression in  
paraventricular nucleus of the hypothalamus for normal 

8functioning of thyroid axis . Serum leptin concentration is increased 
in obesity, insulin resistance & dyslipidemia and as it increases the 
oxidative stress and calci�cation in vascular endothelium, can be a 

9-10confounding factor for atherosclerosis .

So thyroid dysfunction can affect the functions of adipose tissue 
and together they can alter the metabolism and energy 
homeostasis. But the interrelationship between thyroid function 

11and adipose tissue secreting cytokines are not yet clear

Hypothyroidism and hyperthyroidism are the two ends of thyroid 
disorders. 42 million people in India are suffering from thyroid 

1 2 1 3disorder  .Prevalence of  hypothyroidism is  3.9% .  In 
hypothyroidism, increased TSH and decrease in T3 and T4, effect in 

14-15increase of  body weight and alteration of  lipid pro�le .

Alteration of thyroid pro�le may affect the leptin secretions or may 
be altered leptin can disturb the thyroid function. Both together 
they can disrupt the normal lipid pro�le and precipitate 
atherosclerosis or cardiovascular risk.

Aim: 
In present study, we compare serum fasting leptin and LDL levels in  
hypothyroid patients when compared to healthy subjects and their 
effect on developing further complications.. 

Materials and method
This Cross sectional, observational study was carried out in the 
Department of Biochemistry, Calcutta National Medical College, 
Kolkata, West Bengal. The study was six months was done during 
15.05.2026 -31.12.2016. It was  accepted by Institutional Ethics 
Committee and informed consents are being taken from study 
participants.

Inclusion criteria: A total of 60 hypothyroid (26 males and 34 
females, aged 30 to 60 years)  patients were selected for the study 
from the thyroid clinic of the College. 30 age and sex matched 
control subjects were also selected, with consent.

Exclusion criteria: Excluded from this study were those with  
neoplasm, other endocrine disorders like diabetes mellitus,liver 
d ys f u n c t i o n ,   re n a l  f a i l u re ,  hy p e r te n s i o n ,  s e co n d a r y 
hypothyroidism, major surgery, psychiatric condition, GIT diseases, 
pregnancy, alcohol abuse, medications altering  thyroid hormones , 
critically ill patients, autoimmune  thyroid disease and patients on L-
T4 treatment. 

Sample Collection: 5 ml of blood was collected aseptically using 
standard protocols. The serum was separated by centrifugation 
(3000 rpm for 5 min) immediately and analysis was done. 

Methods for analysis of test parameters: 
Estimation of  (S) TSH was done by Sandwich Elisa (Aspen 

16Laboratories Pvt Ltd) .

17Estimation of (S) leptin was  done by Sandwich Elisa (RayBiot, Inc ) .
Estimation of (S) LDL was  done by Direct method  (Erba Lachema, 

 18diagnostics) .

Statistical Analysis :Done by SPSS software 17 version.

Results:-
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Table 1 Showing the demographic pro�le and students t test of 
parameters between case and control group

*. The mean difference is signi�cant at the 0.05 level.
Students` t test showed signi�cant difference of mean in case and 
control group for all three parameters

Table 2 : showing ANOVA analysis of LDL & LEPTIN  in between 3 
groups

*. The mean difference is signi�cant at the 0.05 level.

Case group was further divided into 2 sub-groups on the basis of 
serum LDL value 160 mg/dl as a cut off. 

One way ANOVA showed signi�cant difference of LDL and Leptin 
value within the 3 groups.

Post –hoc Bonferroni showed  LDL was signi�cantly different in 
between three groups but the serum level of Leptin was not 
signi�cantly different in case group who had  LDL < 160 mg /dl   
when compared with control ,though the rest of the two 
comparisons were signi�cant

Table 3: post hoc Bonferroni (with 95% Con�dence intervel) 
showing Multiple Comparisons of LDL in between groups 

*. The mean difference is signi�cant at the 0.05 level.

Discussion:-
In our study we found that hypothyroid patients are having 
increased leptin level along with increased serum LDL.Our study is 

19in similarity with many other . We sub-grouped the hypothyroid 
patients in two on basis of their serum LDL level. Results are showing 
that those who are having LDL> 160 mg /dl ,their serum leptin level 
is signi�cantly increased when compared to control and the other 
group with LDL <160 mg/dl. But those with serum LDL <160 mg/dl 
,their leptin is not signi�cantly increased than the control group.

Thyroid hormone alters the lipid pro�le by effecting its synthesis, 
20absorption ,storage and catabolism . Regulatory enzyme of 

cholesterol synthesis in liver is HMGCR (3-Hydroxy-3-Methyl-

Glutaryl Coenzyme A Reductase) which is regulated by many 
hormones like insulin,glucagon,estrogen,glucocorticoid and 

21thyroid hormone .In hypothyroid state HMGCR mRNA synthesis 
reduced which causes decreased hepatic cholesterol synthesis but 
this is outweighted by reduced LDL receptor expression  and 

22-23cholesterol absorption ,resulted in increased LDL concentration . 
TSH has a direct effect on leptin secretion by stimulating TSH 
receptor on adipocytes. On the counter say, leptin critically regulate 
the Thyroid Releasing Hormone( TRH) gene expression in  

8paraventricular nucleus of the hypothalamus .  But the 
interrelationship between thyroid hormone and leptin is not clearly 

6-7understood. Leptin is  `ob` gene product and lipostatic in nature . 
By increasing the oxidative stress and vascular endothelium 

2calci�cation leptin can precipitate atherosclerosis .

24According to ATP- III serum level of LDL >160mg/dl is a risk factor 
for atherosclerosis and other cardiovascular disorders. In our study 
we found those who are having LDL > 160mg/dl ,their leptin level is 
signi�cantly increased than the control. Moreover increased leptin 
causes decrease in adiponetin level which is cardioprotective.

So leptin can aggravate the atherogenic potential of hypothyroid 
state along with increasing LDL.So while assessing hypothyroid 
patients along with the lipid pro�le serum leptin level should be 
assessed specially those who are having LDL at criticaaly high level  
it can predict the degree of cardiovascular risk and according to that 
mode of treatment can be altered. 
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N Mean
Std. 
Deviation

Std. Error 
Mean t df

Sig. (2-
tailed)

TSH control 30 2.4160 2.09961 .38333 6.303
17.321

29
37

.000

.000TSH case 38 10.1247 3.60324 .58452
LDL control 30 87.4000 18.50927 3.37932 25.863

18.492
29
59

.000

.000LDL case 60 150.5667 63.06826 8.14208
Leptin control 30 7.3040 3.15613 .57623 12.676

18.656
29
59

.000

.000Leptin case 60 11.1653 4.63585 .59849

LDL Sum of Squares df Mean Square F Sig.
Between Groups 265036.155 2 132518.077 194.163 .000
Within Groups 59378.334 87 682.510
Total 324414.489 89
LEPTIN Sum of Squares df Mean Square F Sig.
Between Groups 1177.110 2 588.555 75.530 .000
Within Groups 677.936 87 7.792
Total 1855.046 89

LDL LEPTIN
(I) 
grou
ping

(J) 
grou
ping

Mean 
Difference 
(I-J)

Std. 
Error Sig.

(I) 
grou
ping

(J) 
grou
ping

Mean 
Differen
ce (I-J)

Std. 
Error Sig.

.00 1.00 -20.88947* 6.38052 .005.00 1.00
2.00

-.94913
-8.89143
*

.68177

.78355
.502
.0002.00 -136.19091* 7.33304 .000

1.00 .00 20.88947* 6.38052 .0051.00 .00
2.00

.94913
-7.94230
*

.68177

.74784
.502
.0002.00 -115.30144* 6.99885 .000

2.00 .00 136.19091* 7.33304 .0002.00 .00
1.00

8.89143*
7.94230*

.78355

.74784
.000
.0001.00 115.30144* 6.99885 .000
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