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ABSTRACT: 

Background: Hyperthyroidism is a thyroid hyperfunction. Treatment options include: Anti thyroid drugs, radioiodine 

therapy, and / or thyroid surgery. Leptin is a peptide hormone considered to play a role in the maintenance of energy 

balance and body weight by neuroendocrine mechanism. Thyroid hormones also take part in energy metabolism and have 

marked effects on adipose lipid metabolism. However it is not known whether adrenergic receptors or TSH receptors on 

adipocytes may play a role in regulating this hormone secretion from adipocytes. Objective: to look for the functional 

relationship between leptin, TSH and thyroid hormones in pre and post-operative patients with thyrotoxicosis. Patients 

and Methods: A total number of 78 samples divided into: Control group (n= 26) Pre-operative group (n= 26) 

Postoperative group (n= 26). For all studied Patients measurement of fasting serum leptin, thyroid hormones, (T3, T4, 

TSH) lipid profile and their BMI had been done. Results: Mean serum leptin level was significantly increased post-

operatively Compared to pre-operative group (p<0.05) while the thyroid hormones (T3, T4, TSH) returned to normal 

levels post-operatively (p<0.05), lipid profile was significantly increased postoperatively ( p<0.05) while BMI not 

significantly changed in two groups(p>0.05). Conclusions: leptin has a strong functional relationship with thyroid 

hormones (T3, T4, TSH) in pre and post-operative patients with thyrotoxicosis while their lipid profile increased post-

operatively irrespective to their BML. 
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INTRODUCTION: 

Hyperthyroidism is the medical term used for an 

overactive thyroid gland. In people with 

hyperthyroidism, the thyroid gland produces too much 

thyroid hormone which is critical determinant of brain 

and somatic development in infants and of metabolic 

activity in adults; it also affects the function of virtually 

every organ system (1). 

It is the serum free T4 and T3 concentrations that 

determine the hormones’ biological activity. The binding 

proteins serve to maintain the serum free T4 and T3 

concentrations within narrow limits, yet ensure that 14 

and T3 are immediately and continuously available to 

tissues. In the longer term, if thyroid secretion ceases, 

the T4 stored in serum serves to delay the onset of 

hypothyroidism (2). In contrast, the supply would be 

exhausted within hours if only free T4 were available. 

The binding proteins also protect tissues from sudden 

increases in thyroid secretion or extrathyroidal T3 

production. Hyperthyroidism is more common in women 

than men (5:1 ratio), the overall prevalence of 

hyperthyroidism, which is approximately 1 percent, 

increases to 4 to 5 percent in older women, graves' 

disease is seen most often in younger women, while 

toxic nodular goiter is more common in older women 

(3). Leptin is produced primarily in fat cells, and also in 

the placenta and probably in the stomach and mammary 

epithelium. Large fat cells produce more leptin than 

small ones and serum leptin concentrations are highly 

correlated with body fat content in newborn infants, 

children, and adults Leptin mRNA and secretion by 

adipocytes declines rapidly during starvation (4). 

Features of leptin production in humans other than the 

correlation with body fat content include: Serum leptin 

concentrations increase with progressive obesity (5, 6)  

The concentrations are higher in women than in men, for 

any measure of obesity (5, 6)  and they decrease with 

age in both women and men (7). Pregnant women have 

higher serum leptin concentrations than nonpregnant 

women because it is produced by the placenta (8). 

Breastfeeding may reduce the risk of child obesity and 

leptin could possibly play a role, as it is produced in the 

breast and is present in milk because it is secreted by the 

mammary epithelium (9). 
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Aim of the Study: 

This study was designed to measure serum leptin level in 

Iraqi patients with hyperthyroidism and comparing the 

results with matching postoperative euthyroid group and 

comparing them with matching controls. In addition, the 

lipid profile in all study subjects was studied with their 

BMI in order to elucidate the functional relationship 

between leptin, TSH, and thyroid hormones in pre and 

post operative patients with hyperthyroidism  

 

Patients and Methods: 

This study was conducted in AL-Khadimiya teaching 

hospital (department of general surgery) and AL-

Khadimiya teaching hospital laboratories during the 

period from February 2022 to July 2022. 

Twenty-six patients (20-40 years) were identified with 

newly diagnosed untreated thyrotoxicosis with goiter 

they are clinically and biochemically hyperthyroid 

patients. 

 

Patients with diabetes mellitus, pregnancy, hypothalamic 

or pituitary disease were excluded. Body mass index 

(BMI) was the only anthropometric parameter specified, 

it was calculated by weight (in kilo gram) divided by the 

square of height (in meter), weight and height were 

measured by same scale for all patients.   

BMI= weight (kg)/ squared height m
2
. 

Regarding the control group, twenty-six clinically and 

biochemically euthyroid healthy persons were selected 

from patients relatives attending the hospital. A total 

number of 78 samples (26 control ,26 preoperative 

patient, 26 postoperative patient), were chosen to 

participate in this study. Those patients who diagnosed 

as (toxic nodular goiter underwent subtotal or near total 

thyroidectomy returned back within (6-8week) to the 

hospital for checking their state, they were euthyroid 

postoperatively. Hemolyzed and lipemic samples were 

neglected, and some preoperative samples were 

neglected because those patients did not come back 

postoperatively. 

 

Blood Samples Collection: 

After an overnight fasting about five millimeters of 

venous blood was aspirated using disposable syringes 

and needles. Samples were collected between (09.00-

12.00am) the blood was allowed to clot in plain tubes for 

(30 to 45) minutes at room temperature and serum was 

recovered by centrifugation at (3000 rpm) for (10 

minutes) and transferred into plain plastic tubes and kept 

frozen at -20c until time of assay. 

 

METHODS:  

A measurement of leptin in serum: The leptin sandwich 

enzyme immunoassay kit provides materials for the 

quantitative determination of leptin in serum and plasma. 

This assay is intended for in vitro diagnostic use only. 

The leptin (sandwich) ELISA is a solid phase enzyme 

linked immunosorbent assay (ELISA) based on the 

sandwich principle the microtiter wells are coated with 

monoclonal (anti-leptin antibody).  An aliquot of patient 

sample containing endogenous leptin is incubated in the 

coated well with a specific (rabbit anti-leptin antibody). 

As sandwich complex is formed. After incubation the 

unbound material is washed off and an antirabbit 

peroxidase conjugate is added for detection of the bound 

leptin having added the substrate solution, the intensity 

of color developed is proportional to the concentrate on 

leptin in the patients sample read at (450nm) with 

microtiter plate reader within (10minutes) after adding 

the stop solution. 

 

Normal values: Female 7.36 + 3.73ng/ml 

Male 3.84+ 1.79 ng/ml 

 

Total Triiodo thyronine (T3) and total thyroxine (T4) 

(Competitive Enzyme immunoassay) 

Thyrotropin (TSH) (Immunoenzymetric assay):  

 

Lipid profile: 

1. Measurement of triglyceride (TG):  

2. measurement of total cholesterol TC 

3. Measurement of high-density lipoprotein cholesterol 

HDL-C 

4. Measurement of low-density lipoprotein cholesterol 

(LDL-C): 

 

RESULTS: 

Statistical Analysis of Preoperative Group: 

There was a significant difference in mean BMI, Leptin, 

T3 ,T4, TSH, cholesterol, TG, HDL, LDL, VLDL, LDL/ 

HDL ratio between preoperative group and control group 

(P<0.05).
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Table (1): Comparison of means between preoperative group and control group by t-Test 

 
 

Statistical Analysis of Postoperative Group: 
There was no significant difference in mean leptin, T3, T4, TSH,( P>0.05) between postoperative and control groups, but 

there was a significant difference in mean BMI, cholesterol, TG, HDL, LDL VLDL, LDL/ HDL ratio P<0.05 between 

previous groups. 

 

Table (2): Comparison of means between postoperative group and control group by t-Test 
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 Statistical Analysis of Pre and Post-Operative Group:   

There was a significant difference in mean leptin, T 3, T4, TSH, cholesterol TG, HDL, LDL, VLDL, LDL/ HDL ratio 

between pre and postoperative groups, but there is no significant difference in mean BMI between previous groups  

 
Table (3): Comparison of means between preoperative group and postoperative group by t-Test 

 
 

Table (4): Comparison of means between control, preoperative and postoperative groups by ANOVA 
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 Fig 1: Comparison of serum leptin in three groups   

 

 
Fig.2. Comparison of T3 level in the three groups 

 

 
Fig.3. Comparison of T4 level in the three groups control 
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Fig.4. Comparison of TSH level in the three groups 

 

 
Fig.5. Correlation between leptin and BMI in control group 

 
There is significant correlation between leptin and BMI in control group but there is no significant correlation between 

leptin and BMI in pre. and post op. group. No other significant correlations between other parameters were found. 
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Table 5: Correlations in control group 

 
 
Table 6: Correlations in preoperative group 
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 Table 7: Correlations in postoperative group 

 

DISCUSSION: 

Many investigators have described leptin alteration only 

in obese or over weight patients when serum leptin 

concentration is increased in obese subjects and is 

closely related to fat mass and BMI and declines with 

weight loss (5, 6).   Leptin decreases appetite, increases 

thermogenesis and regulates body weight (10). 

Decreased body weight, increased appetite and increased 

thermogenesis are characteristic features in majority of 

hyperthyroid patients, therefore the role of leptin in 

thyroid disorders has been the point of interest since the 

mid of 1996 by many research workers. In this study we 

found that mean serum leptin was higher in 

postoperative group than its level in preoperative group 

while the levels of thyroid hormone returned to normal 

in postoperative group. 

Results of this study agree with Escobar Morreale et al 

(11) who observed that thyroidectomized rats infused 

either with placebo or with high doses of thyroid 

hormones causing hyperthyroidism showed elevated 

leptin level in first group and suppressed leptin levels in 

second group. Those results also agree with 

Zimmermann Belsing et al (12), who observed that 

serum leptin level in thyrotoxic patients increased 

significantly after 12 months of treatment compared to 

both normal persons and their own baseline. Those 

results were also similar to the Findings of Pinkney et al 

(13) who observed relative hypo leptinemia in well 

characterized population of patients with clinically and 

biochemically confirmed hyperthyroidism. 

Similarly, Al-Shoumer et al (14) also observed low 

leptin concentration in Arab women with 

hyperthyroidism also those results agree with 

Obermayer-Pitsch et al (15) who found that the base line 

leptin concentration were significantly decreased in all 

hyperthyroid patients as compared with control. 

In an In Vitro study Fain et al (16) observed increased 

leptin mRNA expression in hypothyroid rats and a 

reduction in expression in response to T3 treatment. 

However, some studies didn’t find this results in their 

study (17-19). Ca Ozata and Colleagues (20) found 

plasma leptin levels to be increased in hyperthyroidism 

and decreased in hypothyroidism. 

In 1997, Mant Zoros et al (21) observed that short term 

hyperthyroidism induced by the administration of T3 has 

no effect on circulating leptin levels in healthy male 

volunteers.  In 2000 Miyakawa et al (22) and Matsubara 

et al (23) found no change in serum leptin level in 

hyperthyroid female patient before and after treatment.  

 No differences in serum concentration of leptin were 
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observed by Wahren (24) et euthyroid controls. 

The possible explanation of those results is that thyroid 

hormones produce over activity of sympathetic nervous 

system, resulting in the release of noradrenaline from 

sympathetic nerve endings in adipose tissue. The fat 

cells express adrenergic receptors that are stimulated by 

norepinephrine causing fatty acid hydrolysis and 

uncouple energy production from fat storage of 

hyperthyroid patient (25). 

In experimental studies the administration of beta-

adrenoceptors agonist led to the rapid disappearance of 

ob gene mRNA (26-28), and the, administration of the 

beta-antagonist propranolol partially reverses this effect 

(29). 

It has been shown that infusion of isoprenaline (B-

adrenoceptors agonist) in (30, 31) humans acutely 

suppress leptin concentration (30, 31), confirming the 

potential role for catecholamines in the. acute regulation 

of leptin. Therefore, the results of the present study may 

be interpreted in the context of adipocyte beta-

adrenoceptor sensitivity. 

 

Leptin in rodents and human has been shown to correlate 

highly significant with BMI or percentage of body fat 

(32-34) we have found that serum leptin level is related 

with BMI in normal control persons and significant 

decreased level is  found in hyperthyroid patients, this 

suggested that the low serum leptin level in hyperthyroid 

patients is due to hyper adrenergic state found in these 

patients, so postoperatively when the level of adrenergic 

state become normal, the leptin level increased, in spite 

that their BMI level not increased significantly 

postoperatively. 

A study showed that TSH releases leptin by a direct 

action at the adipocytes in human adipose tissue via the 

presence of TSH receptors in adipose tissue (11). Mant 

Zoros et al, (35) have shown in a systematically and 

mathematically validated analysis that TSH and leptin 

exhibit coordinated pulsatility. 

Menedez et al (36) have shown in their study that TSH 

significantly stimulate leptin secretion by human adipose 

tissue In Vitro, suggesting a new mechanism in the inter 

relationship between the adipose organ and the thyroid 

axis. 

 

Moreover, it was found in this study that mean plasma 

T4 and plasma total T3 are clearly high and TSH 

concentration is suppressed in clinically thyrotoxic 

patients of preoperative group. These hormonal levels 

return to their normal level in postoperative group after 

6-8 weeks postoperative period. With regard to the lipid 

profile, we notice that mean total serum cholesterol is 

depressed in thyrotoxic preoperative group because of 

increase LDL clearance in thyrotoxic patient (37).  The 

mean BMI in preoperative thyrotoxic group was 

decreased and there was no difference in BMI of the 

patients before and after the surgery, this may be related 

to the limited period of time to do this study so patients 

had no enough time to gain weight. 

This agrees with Zimmerman-Belsing et al. (12) who 

showed that baseline thyrotoxic patients had a 

significantly low total fat mass which showed significant 

increase after 6-12 months of anti-thyroid treatment.  

 

CONCLUSIONS: 

Leptin has a strong functional relationship with thyroid 

hormones (T3, T4, TSH) in pre and postoperative 

patients with thyrotoxicosis while their lipid profile 

increased postoperatively irrespective to their BMI. 
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