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Abstract 

The present study aimed to assess if leptin concentration is associated with the serum oxidative stress index (represented by 
MDA level), antioxidant status (represented by GSH), lipid profile, and/or other parameters of blood biochemistry in eu-, 
hypo- and hyperthyroid patients. MDA, an index of oxidative stress (OS) was elevated in hyperthyroidism and hypothyroidism 
patients as compared to euthyroid control, while GSH was a highly significant decrease in all patients with thyroid dysfunction 
as compared to euthyroid control. The results showed a highly significant increase in the sera levels of TC, TG, VLDL in 
patients with hypothyroidism and a highly significant decrease in TC and LDL levels in patients with hyperthyroidism patients 
as compared to euthyroid control. In hypothyroidism patients, there was a significant positive correlation between leptin 
hormone and BMI, TG and VLDL levels. In hyperthyroidism patients, there was only a significant positive correlation between 
leptin hormone and BMI, whereas a nearly significant positive correlation was observed between leptin hormone and TG & 
VLDL levels. Also a nearly significant positive correlation was observed between leptin hormone and MDA levels in hypo-, 
hyper-, and euthyroid control groups, while a nearly significant negative correlation between leptin and GSH in hypo- and 
hyperthyroid patients. In conclusion the study demonstrated that oxidative stress was increased in hypothyroidism and 
hyperthyroidism as indicated by the elevated lipid peroxidation product, MDA, while GSH was reduction. 
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1. Introduction 

Leptin is a cytokine hormone made by white adipose tissue 
that acts by activating specific leptin receptors in 
hypothalamus to control the energy balance and 
neuroendocrine processes of the body [1]. It has emerged 
over the past decade as a key hormone in not only important 
in the regulation of food intake and energy expenditure, but 
that it also has a function in the regulation of neuroendocrine 
and immune function as well as the modulation of glucose 
and fat metabolism as shown by numerous observational and 

interventional studies in humans [2]. Leptin circulates in the 
plasma in amounts directly proportional to body fat stores 
and responds to changes in energy balance between ingested 
calories and energy expenditure [3]. Leptin on one hand is 
known as an anti-obesity hormone and on the other hand 
obese people develop leptin resistance. Leptin resistance and 
dyslipidemia together may make the situation worst as both 
are related to metabolic disorders [4]. 

People who have thyroid dysfunction have been found to also 
suffer from weight problems. Thyroid hormone (TH) and 
leptin are both involved in the regulation of energy metabolism 
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[5]. Weight loss is a typical sign of thyroid hyperfunction, 
whereas hypothyroidism is generally associated with weight 
excess [6]. Furthermore, patients with morbid obesity showed 
significantly lower serum levels of FT4 and FT3, and higher 
serum concentrations of TSH, when compared with healthy 
controls [7]. 

TH play particularly important roles, since both 
hyperthyroidism and hypothyroidism have been shown to be 
associated with OS in animals and humans. OS is defined as 
an unbalance between the production of pro-oxidant 
substances and antioxidant defenses [8]. 

Free radicals and disorders of the antioxidant defense system 
have a pathogenic impact on human tissues and hence are 
seen as important factors in the development of various 
diseases [9, 10]. 

Excessive concentration of free radicals in the cell 
environment may lead to cell damage and death. This 
damage may be prevented or alleviated by the presence of 
antioxidant molecules [11]. 

Malondialdehyde (MDA) is a natural product of peroxidation 
of unsaturated fatty acids with three or more double bonds. 
MDA is the end-product formed during OS. Known OS as an 
imbalance between pro-oxidants and anti-oxidants, occurs 
when this balance is disrupted through intense production of 
ROS and/or by insufficient anti-oxidative defenses, which 
causes severe defects and damage to biological 
macromolecules [12]. There is much evidence that show both 
hyperthyroidism and hypothyroidism are related to OS and 
cellular damage. The effects of TH on MDA under 
investigation in several studeis but the results are 
contradictory to some extent. It was reported that 
hypermetabolic condition in hyperthyroidism was associated 
with an increase in free radical formation and lipid 
peroxidation levels in rat [13] and the patient [14]. 

Hyperleptinemia has been shown to play a key role in the 
formation of lipid peroxides and thus to mediate OS, 
confirmed by the previous observation that leptin increased 
the OS in tissues where there is a high rate of fatty acid 
oxidation, including muscle tissues. 

Glutathione (GSH) is a tripeptide composed of (glutamate, 
cysteine and glycine). Often referred to as the main antioxidants 
in the body, which plays central role in the defense against 
oxidative damage in humans. GSH is available in the reduced 
and oxidized forms. Reduced GSH has the ability to give the 
unstable molecules, such as the ROS, upon oxidation; GSH can 
be regenerated from the glutathione disulfide by the enzyme 
glutathione reductase [15]. It exerts its antioxidant function by 
donating electrons to radicals and changing to its oxidized form, 
which is subsequently reduced by the enzyme glutathione 

reductase [16]. In previous studies, there are conflicting results, 
some of them increase, while several decrease or remain 
unchanged of antioxidant in hyperthyroidism. It has been 
reported that GSH plays an important role in the detoxification 
of H2O2 and prevents the effect of lipid peroxidation [17]. In 
hypothyroidism, TH levels are very low, suggesting a possible 
direct involvement of free radical scavengers and lipid 
peroxidation. Depression of metabolism due to hypothyroidism 
has been reported to reduce oxidant production and thus protects 
tissues from damage oxidation [18]. 

The aim of this study was to investigate the dynamics of OS 
and antioxidant status marker in both patients with 
hypothyroidism and hyperthyroidism by measuring the level 
of MDA and GSH in Iraqi patients and then finding the 
correlation between all these parameters with leptin hormone. 

2. Patients & Methods 

2.1. Patients 

All samples were collected from laboratory unit in Medical 
City Hospital-Baghdad. The patients classified into three 
groups. 

1. Groups I: consist of 74 patients with hypothyroidism (19 
males and 55 females), mean age 44.3±7.0 yr. 

2. Groups II: consisted of 51 patients with hyperthyroidism 
(16 males and 35 females), mean age 43.5±6.9 yr. 

3. Control group: - This group consisted of 55 patients with 
euthyroid (21 males and 34 females), mean age 36.9±9.9 yr. 

To eliminate the factors which might affect free radical 
antioxidant activity, we excluded all smoking and alcohol 
drinking subjects, as well as individuals suffering from chronic 
or acute diseases, such as hypertension, diabetes mellitus, 
diseases of the liver, kidney, and immunological disorders. 

2.2. Specimen Collection 

Fasting blood samples were collected and placed into 
containing tubes. Five milliliters of venous blood were drawn 
from patients. Slow aspiration of the venous blood sample 
via the needle of syringe to prevent the hyemolysis with 
tourniquet applied above the anterior. The samples were 
dropped into clean disposables tubes, left at room 
temperature for 30 min. for clotting formation and then 
centrifuged for 10 min at 5000 run per min to get the serum. 
Serum samples were stored at -20°C until analysis. 

2.3. Methods 

Serum leptin, MDA, GSH, TT3, TT4, FT3, FT4 & TSH were 
determined by Enzyme-linked immunosorbent assay (ELISA) 
technique. Serum lipid profile was measured immediately. 
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2.4. Statistical Analysis 

All data were expressed as mean ± standard deviations of 
number of experiments. The statistical significance was 
evaluated by Student's t-test using SPSS software for 
Windows, 13 (SPSS, Inc. Chicago, USA). Association 
between leptin, and biomarkers of study was analyzed by 
multiple linear regressions. P values <0.05 were considered 
statistically significant. 

3. Result 

TT3 and TT4 displayed highly significant depletion in 

hypothyroidism (0.45±0.32 ng/l and 3.67±1.59 µg/dl) 
compared with euthyroid control (1.28±0.28 ng/l and 
8.18±1.87 µg/dl). The results also show a highly significant 
increase in the levels of TT3 and TT4 in hyperthyroidism 
(2.89±1.17 ng/l and 14.83±3.71 µg/dl) compared to euthyroid 
control. A similar trend of significance was noticed in the 
serum level of FT3 and FT4 in hypothyroidism and 
hyperthyroidism patients respectively, as shown in Table 1. 
On the other hand there was a highly significant increase in 
TSH value of hypothyroidism (15.12±8.9 mlU/L) and a 
significant decrease in hyperthyroidism (0.15±0.08 mlU/L) 
when compared to euthyroid control group (1.96±1.00 
mlU/L) (Table 1). 

Table 1. Serum TT3, TT4, FT3, FT4 level and TSH level for eu-, hyper-, and hypothyroid patients. 

Parameter 

Groups 
TSH mlU/L mean±SD TT3 ng/ml mean±SD TT4 µg/dl mean±SD FT3 pg/ml mean±SD FT4 ng/ml mean±SD 

Euthyroid 1.96±1.00 1.28±0.28 8.18±1.87 2.65±0.82 1.31±0.29 

Hypothyroid 15.12±8.9* 0.45±0.32* 3.67±1.59* 1.15±0.66* 0.53±0.31* 

Hyperthyroid 0.15±0.08*, π 2.89±1.17*, π 14.83±3.71*, π 4.8±1.27*, π 3.73±1.47*, π 

*P < 0.05 when compared to euthyroid. π P < 0.05 when compared hyperthyroid versus hypothyroid group. SD; standard deviation. 

The hypothyroid group had higher (P<0.05) BMI, total 
cholesterol (TC), triglycerides (TG) and VLDL compared 
with euthyroid control, whereas age, high density lipoprotein 
cholesterol (HDL) and low density lipoprotein cholesterol 
(LDL), were not different, while in hyperthyroid group there 
was lower (P<0.05) BMI, TC and LDL compared with 
euthyroid control, whereas age, TG, HDL and VLDL, were 
not different (Table 2 and 3). 

In the euthyroid group, leptin correlated positively with BMI 
only (r=0.29, P=0.03) (Fig. 1-a), while leptin positively 
correlated with BMI (r=0.35, P=0.01), TG (r=0.28, P=0.01) 
and VLDL (r=0.28, P=0.01) in hypothyroid (Fig. 2-a, b, c), In 
hyperthyroid group, leptin correlated positively with BMI 
(r=0.33, P=0.01) (Fig. 3-a) and a nearly significant positive 
correlation with TG (r=0.25, P=0.06) and VLDL (r=0.25, 
P=0.06) (Fig. 3-b, and c) were noticed. 

Table 2. Serum TC, TG, HDL, LDL and VLDL level for eu-, hypo-, and hyperthyroid patients. 

Parameter 

Groups 
TC mean±SD TG mean±SD HDL mean±SD LDL mean±SD VLDL mean±SD 

Euthyroid 183.8±27 145.4±28 46.2±7 107.4±22 29.0±5 

Hypothyroid 201.8±44* 189.9±61* 45.5±8 118.4±41 37.9±12* 

Hyperthyroid 168.8±24*, π 140.2±35 π 43.8±6 97.1±18*, π 27.9±7 π 

*P < 0.05 when compared to euthyroid controls. πP < 0.05 when compared hyperthyroid versus hypothyroid group. SD; standard deviation. 

MDA is higher in both hypothyroid (493.35±169.4 ng/ml; 
p<0.05) and hyperthyroid (399.52±98.2 ng/ml; P˃0.05) cases 
in comparison with euthyroid group (336.21±180 ng/ml). 
The mean serum MDA level in hyperthyroidism patients was 
significantly (p<0.05) lower than the mean of hypothyroid 

group (Table 3). 

GSH shows a highly significant decrease in both 
hypothyroidism (3.58±2.68) and hyperthyroidism 
(4.44±3.35) when compared to euthyroid control group 
(8.29±4.03), as shown in Table 3. 

Table 3. Age, BMI and serum MDA, GSH& Leptin levels for eu-, hypo-, and hyperthyroid patients. 

Groups 

Parameter 
Euthyroid mean±SD Hypothyroid mean±SD Hyperthyroid mean±SD 

Age (years) 36.9±9.9 44.3±7.0 43.5±6.9 

BMI (kg/m2) 28.29±4.3 30.73±4.3* 25.11±3.5*,π 

MDA (ng/ml) 336.21±180 493.35±169.4* 399.52±98.2 π 

GSH (µg/ml) 8.29±4.03 3.58±2.68* 4.44±3.35* 

Leptin (ng/ml) 3.69±1.94 4.97±2.61* 2.36±1.26*,π 

*P < 0.05 when compared to control. π P < 0.05 when compared hyperthyroid versus hypothyroid group. 
SD; standard deviation. 
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A nearly significant positive correlation was noticed between 
leptin and MDA in euthyroid (r=0.24, P=0.06) (Fig. 1-b), 
hypothyroid (r=0.23, P=0.06) (Fig. 2-d) and hyperthyroid 
patients (r=0.26, P= 0.056) (Fig. 3-d). Also a nearly 
significant negative correlation was noticed between leptin 

and GSH in hypothyroid (r= -0.24, P=0.05) and hyperthyroid 
patients (r= -0.27, P=0.054) (Fig. 4), but not in euthyroid 
control (r= -0.18, P=0.17) with no evident relationship with 
the thyroid status (Table 4). 

Table 4. Correlation of serum leptin and thyroid hormone for eu-, hypo-, and hyperthyroid patients. 

variables 

Serum Leptin (ng/ml) 

Euthyroid Hypothyroids Hyperthyroids 

R P R P R P 

T3 (ng/ml) 0.15 0.24 -0.06 0.56 0.054 0.70 

T4 (µg/dl) -0.06 0.66 -0.012 0.91 -0.04 0.74 

FT3 (pg/ml) -0.14 0.28 -0.09 0.41 -0.22 0.08 

FT4 (ng/dl) -0.11 0.38 -0.058 0.62 -0.18 0.19 

TSH (µIU/ml) 0.12 0.34 0.19 0.10 0.24 0.08 

R= correlation coefficients. P= P-values 

 
Figure 1. Positive correlation between leptin levels and a) BMI, b) MDA in euthyroid group. 

 
Figure 2. Positive Correlation between leptin levels and a) BMI, b) TG, c) VLDL and, d) MDA, in hypothyroid group. 
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Figure 3. Positive Correlation between leptin levels and a) BMI, b) TG, c) VLDL, and d) MDA in hyperthyroid group. 

 
Figure 4. Negative correlation between leptin levels and GSH in (a) hypothyroid group (b) hyperthyroid group. 

4. Discussion 

People who have thyroid dysfunction have been found to also 
suffer from weight problems. Results show that there was a 
significant increase of BMI in hypothyroid group and a 
significant decrease of BMI in hyperthyroid group in 
comparison with euthyroid group (Table 3). The results also 
showed that there was a significant decrease in hyperthyroid 
group when compared with that of hypothyroid group. The 
finding results agree with Hoogwerf et al [19], who reported 
that hyperthyroidism patients lose weight despite an increase 

of appetite, whereas hypothyroid patients gain weight despite 
a decreased appetite. 

Furthermore, patients with morbid obesity showed 
significantly lower serum levels of FT4 and FT3, and higher 
serum concentrations of TSH, when compared with controls 
[7]. Further, the Knudsen et al [20] study showed that BMI 
was positively correlated to serum TSH, negatively to serum 
FT4 and had no correlation to serum FT3. Other investigators 
[21-23] have also found positive associations between TSH 
levels and obesity in their studies. 
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Also the results of the present study show that leptin 
hormone was significantly high correlated well with BMI. 
This result was expected; since the major source of leptin in 
the human body is the adipose tissue and the greater adipose 
tissue mass the greater is the leptin level. This result 
supported by other studies [24-26] that demonstrated serum 
leptin levels showed significant positive correlation with 
BMI. 

The findings of hyperleptinemia in obese humans may be 
indicating the existence of a defect in the leptin action. Most 
obese individuals are leptin-resistant [27, 28], an inability of 
leptin to enter the cerebral spinal fluid to reach the 
hypothalamus regions that regulate appetite. Leptin 
resistance may occur for one of several reasons: Leptin may 
fail to transport through the blood-brain barrier or to reduce 
signaling distal to the leptin receptor. 

In the present study lipid profile of the hypothyroid and 
hyperthyroid patients showed that maximum number of 
40.54% and 11.76% cases had only raised TC, while 58.10% 
and 29.41% cases had only raised TG, and both 
hypercholesterolemia and hypertriglyceridemia was seen in 
39.18% cases of hypothyroid and 7.84% cases of 
hyperthyroid patients. Alterations of the lipid profile are well 
known phenomena in thyroid dysfunction. 

The finding results agree with Hueston et al. [29] who 
reported that hypothyroidism had higher mean TC levels than 
the euthyroid control group and there were no significant 
differences in LDL levels. Similar results are also 
documented by Yu et al. [30], Kung et al. [31] and Pearce et 
al [32]. 

Duntas [33] showed that hyperthyroidism exhibits an 
enhanced excretion of cholesterol and an increased turnover 
of LDL resulting in a decrease of total and LDL cholesterol. 

These changes in the lipid profile are explained by the 
regulatory effect of TH on the activity of some key enzymes 
of lipoprotein metabolism. Specifically, the TH stimulates the 
hepatic de novo cholesterol synthesis by inducing the 3-
hydroxy-3-methylglutaryl-coenzyme A (HMG-CoA) 
reductase that catalyzes the conversion of HMG-CoA to 
mevalonate, the first step in the biosynthesis of cholesterol. 
This results in an enhanced intracellular cholesterol 
concentration in hyperthyroidism and a decreased one in 
hypothyroidism. A study carried out by Duntas [33] showed 
that overt hypothyroidism is characterized by 
hypercholesterolaemia and a marked increase in LDL 
because of a decreased fractional clearance of LDL by a 
reduced number of LDL receptors in the liver. While in 
hyperthyroidism exhibits an enhanced excretion of TC and 
increased turnover of LDL resulting in a decreased total and 
LDL-cholesterol. 

In this study, the serum TG exhibited significant elevations 
(p<0.05) in the hypothyroid groups and reductions (p>0.05) 
in the hyperthyroid groups compared with euthyroid control 
group, as shown in (Table 2). This is also in agreement with 
the findings of other authors [30, 34] noted that observed 
plasma TG concentration is greater in hypothyroid than 
euthyroid and hyperthyroid subjects, due to greater secretion 
of large, TG-rich VLDL particles from the liver. 

Moreover, One mechanism whereby TH might decrease 
plasma TG could be to increase the activity of lipoprotein 
lipase (LPL) [35]. Hypothyroid patients showed another 
pattern of alteration of TG kinetics. The synthesis of plasma 
TG was normal but the fractional removal of both 
endogenous and exogenous TG was markedly reduced and 
this change seems to account for the hypertriglyceridemia 
associated with thyroid hypofunction. Moreover, a decrease 
in LPL activity is found in overt hypothyroidism, the 
clearance of TG-rich lipoproteins [36]. Also the present study 
showed that serum TG was non-significantly lower in 
hyperthyroidism compared to euthyroid control patients. 
These results may be due to that these studies performed in 
39 non-obese and 12 obese patients with hyperthyroidism 
were compared to 31 non-obese and 24 obese in euthyroid 
control group. Non-obese euthyroid control patients 
generally had normal levels of TG while the obese patients 
had hypertriglyceridemia. In most hyperthyroid patients had 
low TG and the treatment tends to normalize the TG. 

The result in (Table 2) showed that there were slightly low, in 
serum HDL levels in hypo- and hyperthyroid when compared 
with euthyroid control group but the difference was not 
statistically significant. These results agree with Hueston et 
al [29] and Verdugo et al [37]. Another study by Duntas (33) 
showed that overt hypothyroidism is characterized the HDL 
levels are normal or even elevated in severe hypothyroidism 
because of decreased activity of cholesteryl-ester transfer 
protein (CETP) and hepatic lipase (HL), which are enzymes 
regulated by TH. The low activity of CETP, and more 
specifically of HL, results in reduced transport of cholesteryl 
esters from HDL(2) to VLDL and intermediate low-density 
lipoprotein (IDL), and reduced transport of HDL(2) to HDL(3). 
Hyperthyroidism exhibits an enhanced excretion of 
cholesterol and an increased turnover of LDL resulting in a 
decrease of total and LDL cholesterol, while HDL is 
decreased or not affected. Furthermore, in hyperthyroidism 
some studies suggested that decrease HDL level was due to 
increased HL activity [34, 35, 38] and also due to increased 
CETP from HDL to VLDL [33, 39]. So treatment of 
hypothyroidism is associated with lowering of HDL- 
cholesterol levels and normalization of CETP and HL 
activities [29, 40]. 

There are a significant (p<0.05) increase in serum VLDL 
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level in hypothyroid group in comparison with euthyroid 
control group, and the mean of VLDL in hyperthyroidism 
patients was lower than mean of euthyroid control patients 
(P> 0.05) (Table 2). VLDL cholesterol is produced in the 
liver and released into the bloodstream to supply body tissues 
with a type of fat (TG). About half of a VLDL particle is 
made up of TG. 

TH is known to increase the LPL activity, an enzyme 
responsible for clearance of VLDL and chylomicron from 
circulation. Thus, in hyperthyroidism clearance of the VLDL 
and its metabolic product LDL is increased, resulting in 
decreased VLDL, plasma total and LDL cholesterol [41]. 

In hypothyroidism the clearance of chylomicron remnant and 
IDL from circulation was delayed. These LPL activity is 
decreased in hypothyroidism [35, 36] resulted elevated TG 
levels associated with increased levels of VLDL [42]. 

It can be concluded that a relationship between leptin 
concentrations with TC, LDL and HDL levels among thyroid 
dysfunction patients was not statistically significant. This 
was in agreement with the results reported by some 
investigators [43, 44]. Although, the actual mechanism to the 
role of leptin in the metabolism of lipids is still not clear in 
human, yet the studies have shown that 85% of variance in 
serum leptin levels was explained by a model including BMI, 
and a weak correlation with gender. An interesting 
observation of this study, there was only a significant positive 
correlation of serum leptin with serum TG levels as shown in 
hypothyroid (r =0.28; p=0.01) (Figure 2-b), a near significant 
positive correlation in hyperthyroid (r =0.25; p= 0.06) 
(Figure 3-b) and euthyroid control group (r =0.24; p= 0.07). 
Theirs may be due to the fact that TG is stored in adipose 
tissue as the main form of energy among the biochemical 
markers, which explains its correlation with leptin [45, 46]. 
There's no simple, direct way to measure VLDL cholesterol, 
VLDL cholesterol is usually estimated as a percentage of TG 
value. So the same results may be found. In this study, a 
serum MDA level was increased significantly in hypothyroid 
group and non-significantly in hyperthyroid group compared 
to euthyroid control group (Table 3), this indicates increased 
OS (OS is defined as an unbalance between the production of 
pro-oxidant substances and antioxidant defenses). Our results 
are in agreement with the finding of Cheserek et al [47]. This 
increase in MDA was related to elevated plasma lipids 
(mainly LDL). Thus, lipid oxidation in hypothyroidism may 
not have been directly caused by low thyroid function, but 
was enhanced by the presence of elevated plasma TC and 
LDL secondary to hypothyroidism, this was observed by 
Santi et al [48] The increase in MDA concentration in 
hypothyroid group may be due to the decrease in cellular 
receptor numbers of LDL, then reduced its removal from 
blood stream which in turn lead to increase LDL 

concentration in blood stream may be hence to formation and 
accumulation of lipid, that stimulated lipid oxidation and 
therefore form free radicals, the increased concentration of 
MDA depend on free radical production [49]. Also our data 
results is in agreement with the finding of Torun et al [50] 
and Costantini et al [51] showed that TG, TC and LDL 
cholesterol levels were significantly high in hypothyroid 
patients when compared with the controls, and MDA showed 
a correlation with LDL cholesterol, TC and TG. 

It was also suggested that the increase in MDA in 
hyperthyroid group may be due to the increase in TH 
secretion which stimulated oxidation of fatty acid (lipolysis) 
and increase of free radicals in blood stream. This increase 
leads to an increased MDA secretion in blood stream to bind 
with free radicals. It was reported that hyper metabolic 
condition in hyperthyroidism was associated with an increase 
in free radical formation and lipid peroxidation levels [49, 
52, 53]. 

On the other hand, the present results are disagreeing with 
the results of [54], it was demonstrated that the products of 
lipid peroxidation were decreased in hyperthyroidism and 
hypothyroidism patients. These discrepancies among results 
seem to reflect a dependence of pro-oxidative processes on 
various factors, such as tissue, treatment duration and may be 
due to changes in the antioxidant defense system. Also, it is 
not possible to exclude the fact that some conflicting results 
depend on the different accuracies of the methods used for 
lipid peroxidation determination. For example the method for 
evaluating thiobarbituric acid reactive substances is 
inaccurate, and returns results which differ according to the 
assay conditions used. 

There was only a near significant positive correlation of 
serum leptin with serum MDA levels. This result supported 
by other study [55]. This association is the largest for the 
subjects with obesity, indicating that these people are under 
severe OS [56]. 

GSH is the first line of defiance against pro-oxidant stress. 
The GSH-dependent defiance system plays an important 
role in detoxification of hydroperoxides and prevents the 
effect of lipid peroxidation [57]. Results of the present 
study showed that GSH are significantly lower in both 
hypothyroid and hyperthyroid cases in comparison with that 
of euthyroid control group (table 3). This result supported 
by Asayama et al [58], Das and Chainy [59] and ArÝkan et 
al [60] studies. 

There was a high degree of inverse linear correlation between 
lipid peroxidation (MDA) and GSH [57]. Therefore, the 
decreased level of GSH may be due to the overproduction of 
free radicals and increased lipid peroxidation (MDA) in 
hyperthyroidism [61] and/or hypothyroidism [50]. 
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However, lowered blood GSH levels may also be explained 
by some other possibilities, including, an increased oxidation 
rate and due to increased utilization of GSH during the 
removal of lipid and other peroxides [62, 63]. 

The present statically results could be showed that there was 
only a near significant negative correlation of serum leptin 
with serum GSH levels as shown in (Figure 4). This result 
supported by other study [64]. In the same manner, the study 
by Vincent et al [65] showed that OS levels are elevated in 
human obesity and data was showed strong evidence that 
incremental increases in BMI are related to increasing 
imbalance in the antioxidant-pro-oxidant status. Leptin can 
shift the pro-oxidant and antioxidant balance to favor ROS 
formation and OS. 

5. Conclusion 

We found that leptin concentration was associated with 
serum MDA and GSH. We suggest that hypothyroidism is 
more prone for lipid peroxidation that need more 
supplementation of antioxidants because of low antioxidant 
level to improve the level of lipid peroxidation as compared 
to hyperthyroidism. 
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