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Effect of administration of leptin on thyroid hormone in oxidative
stress induced rats
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Abstract

The aim of this study was to investigate the relationship between exogenous leptin and thyroxin on
some stress types in rats. In this study 60 male wistar albino rats were divided into two main groups
(first was 5 day, and second was 10 day), each one subdivided into six groups (5 rat per subgroup):
Control And five treated groups ,which include: Leptin (10 pug/kg leptin, sc. daily), oxidative stress
(0.5% H,0,), leptin+ oxidative stress, Diabetes, (induced by single injection of streptoztocin (65
mg/kg bw)), and Leptin + diabetes. At the end of the experiments the blood collected by cardiac
puncture under anesthesia. Plasma thyroxin and corticosterone were measured. Our results showed that
stress decreases thyroxin level and increases corticosterone level, while leptin treatment reverse these
changes.
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Introduction

Leptin is a 146 -amino acid polypeptide
which is produced by adipocytes [1]. The

stimulates the thyroid gland to produce T4
and T3 ,then t4 cnverted to t3 which

receptor of this hormone is located in
different parts of the body, not only
regulates lipid and energy homeostasis,
but it also affects neuroendocrine and
immune function [2]. Leptin is regulated
by a problematical complex consisted of
several mediators, including insulin,
Glucocorticoids and thyroid hormones [3].

Thyroid hormones include
triiodothyronine (T3) and thyroxine (T4)
are tyrosine-based hormones produced by
the thyroid gland that are primarily
responsible for regulation of metabolism.
Thyroid-stimulating hormone (also known
as TSH or thyrotropin) is a hormone that

stimulates the metabolism of almost every
tissue in the body [4].

Thyroid hormones
as well as leptin are involved in regulation
of energy metabolism, thermogenesis,
food intake, glucose and lipid metabolism
as well as oxidation of fatty acids [5].
There are some studies on the contribution
of leptin to the modulation of thyroid-
stimulating hormone (TSH) secretion in
rodents. It has been demonstrated that
leptin stimulates TSH secretion in rats [6].
However, according to [7] in vitro leptin
inhibits release of thyroid-stimulating
hormone from male rats pituitary cells,
while it has a stimulatory effect on the
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TSH secretion in Vivo.

Stress induces changes in the secretion of
several hormones, which affect immune
function by either increasing or decreasing
immune activity. The thyroid hormones
are essential for the maintenance of
neurotransmitters associated with stress,
and have also a significant impact on the
immune response [8].

Different  types of stress influence on
many functions of body such as endocrine

Material and Methods

The present study has been conducted at
the animal house of education college of
university of AL-Qadisiyah , 60 male
Wistar albino rats weighing 200£20 ¢
were used in this study. They were fed a
standard laboratory diet and drinking
water ad libitum and kept in a room with
controlled temperature (22 £ 10 C), and a
12:12-h light-dark cycle. They were
divided into two main groups (first was 5
day, and second was 10 day), each one
subdivided into six groups (5 rat per
subgroup).

Control  group : daily received
physiological saline for (5 & 10) day. and
rats of five treated groups (leptin groups ;
10 pg/kg, recombinant human leptin, sc.
daily. Oxidative stress group; 0.5% H,0,
gives daily and ad libitum in water. Leptin
+ oxidative stress.  Diabetes group, a
single ip injection of STZ at a dose of 65

Results

Corticosterone levels: Plasma
corticosterone levels, are shown in table
1, were non significantly higher in the

system and immune system [9]. In fact,
many hormonal changes can be occurred
during stress [10].

Occasionally the endocrine disorders, such
as thryroid abnormalities are associated
with  Diabetes [11]. Since, thyroid
hormones are involved in cellular
metabolism, excess or deficit of these
hormones can result in functional
derangement of cell [12]. The aim of this
study was to investigate the relationship
between exogenous leptin and thyroxin
on some stress types in rats

mg/kg bw, and Leptin + diabetes group;
leptin injections 10 pg/kg sc. daily).

Diabetes was induced in overnight fasted
rats by a single intraperitoneal injection of
STZ (SIGMA Chemicals, USA) at adose
of 65 mg/kg body weight freshly dissolved
in 0.1 mol/L citrate buffer, pH 4.5 .The
animals with fasting blood glucose values
more than 250 mg/dl after 72 h of STZ
injection were considered diabetic and
included in the study one week after
induction of diabetes [13] , rats began
treatment protocol of leptin injections.
Blood sample of each rats from each
groups at the end of experiment were

obtained for studying by heart puncher.

Serum Biochemical parameters: In serum,
thyroxin and corticosterone levels were
measured by enzyme immunoassay
(ELISA) kit (ABO, Switzerland).

leptin groups than the control groups in 5
and 10 groups . Plasma corticosterone
levels were significantly(p<0.05) increase
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in the oxidative stress and diabetes groups
than the control groups. Leptin
administration (10pg/kg s.c. for 5 and 10
days) to leptin+ (oxidative stress &
diabetes) groups led to decrease in plasma
corticosterone as compared to the control,

oxidative stress and diabetes groups. A
similar result was obtained between the 5

and 10 days experiments, and the
difference were  statistically (p<0.05)
significant in all groups.

Table 1: Corticosterone levels in the plasma of control, leptin, oxidative stress,
leptin+oxidative stress, diabetes, and leptin+diabetes groups.

Groups Corticosterone level (pg/ml)
5 Day 10 Day
Control 39.20£1.34 a 39.00+£1.41 e
Leptin *39.60+1.18 a 44.00+£1.09 e
Oxidative stress *150.00£2.11 b 110.20£2.01 ¢
Oxidative stress+leptin *70.60£1.21 ca 77.40+£0.42 a
Diabetes *178.40£3.14 b 126.60+0.41 ¢
Diabetes + leptin *81.20+1.41 c 100.80+£30.11 ca
LSD 35.11 26.55

Each value represents the mean = S.D. of five animals per group. Star (*) represents significant
difference between (5 and 10 day) groups. The different letters indicate that there is a significant
difference (p<0.05) between the different groups within the period of time.

Thyroxin levels: Plasma Thyroxin levels
are shown in table 2, Plasma Thyroxin
levels were significantly(p<0.05) higher
in the leptin groups than the control groups
in 5 and 10 groups. Plasma Thyroxin
levels were (non significantly in 5 day
group, and significantly(p<0.05)  in 10
day group) lower in the oxidative stress
and diabetes groups than the control
groups. Leptin administration (10pg/kg
s.c. for 5 and 10 days) for each groups

leptin + oxidative stress and leptin +
diabetes groups led to significantly
(p<0.05)increase  in plasma Thyroxin
levels compared to the oxidative stress
and diabetes groups, and control groups at
10 days . A similar result was obtained
between the 5 and 10 days experiments,
and the difference were statistically
significant(p<0.05) in leptin, Oxidative
stress+leptin and diabetes+leptin groups.

Table 2: Thyroxin levels in the plasma of control, leptin, oxidative stress,
leptin+oxidative stress, diabetes, and leptin+diabetes groups.

Groups Thyroxin level (ug/L)
5 Day 10 Day
Control *45.20£2.09 bc 52.840.74 b
Leptin *61.80+1.04 a 65.840.42 a
Oxidative stress 35.20£1.31 ¢ 37.4+1.18 c
Oxidative stress+leptin *54.80£1.42 ab 67.20+1.62 a

3
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Diabetes 38.00+1.17 c 33.00+£0.86 ¢
Diabetes + leptin *53.40+0.89 ab 60.8£0.81 a
LSD 6.47

Each value represents the mean + S.D. of five animals per group. Star (*) represents significant
difference between (5 and 10 day) groups. The different letters indicate that there is a significant
difference (p<0.05) between the different groups within the period of time.

Discussion

In the present study oxidative stress and

diabetes mellitus causes increase in

corticosterone  level,  this  finding
agreement with [14].

As stress activates the hypothalamic-
pituitary-adrenal(HPA) axis, which leads
to an increase in corticosterone leve in
rodents and cortisol in humans, an
indication of the existence of stress and
severity [15]. The
high level of corticosterone after exposure
for many types of effects has become
known, but the precise mechanism of this
rise remains unclear, but may be related to
change the effectiveness of the (HPA) axis
in response to stress, resulting in changes
in the secretion of Corticotropine
Releasing Hormone  (CRH)  and
Adrenocorticotropic Hormone (ACTH)
and genetic expression of
Proopiomelanocortin (POMC), appears to
increase the secretion of glucocorticoids
during Stress is important, as an
appropriate defense mechanism[16]

The cases of stress
caused a significant decrease in the level
of thyroxin in the second period and was
not significant in the first period. The
results of this study agree with [11] and

[17].

[18] reported that low thyroid activity is
associated with increased oxidative stress
and lack of antioxidants, so, the formation
of reactive oxygen species is increased,
mitochondria are  affected, energy

production is reduced and cellular
components are affected, which negatively
affects the level of thyroid hormones.

Groups of animals exposed to stress and
treatment with leptin showed a significant
increase in thyroxine levels compared with
groups of animals exposed to stress
conditions only and compared to control
groups. These results are consistent with

many previous studies [7] [19] [20] [21]

Leptin directly affects on the regulation of
the thyroid axis by regulating the
formation and secretion of Thyrotropin
Releasing Hormone (TRH) by direct
insertion of the arcuate nucleus into the
TRH neurons in the paraventricular
nucleus [22].

In addition, the thyroid axis is indirectly
regulated by leptin through its effect on
the melanocortin pathway, as melanocyte
stimulating hormone stimulates TRH
release and inhibits its release by Agouti
related peptide [23] increases the direct
effects of leptin on TRH neurons and
regulates their structure not only by
regulating the gene expression of the pro-
TRH gene in the paraventricular nucleus
[24] and its effect on the regulation of
feedback of TRH neurones by thyroid
hormones but also by increasing the
activity of turning TRH from pro-TRH
[25].
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[26] indicated that giving the subcutaneous
leptin to healthy rats for 6 days stimulates
the growth and secretion of thyroid gland
through a direct mechanism involving the
presence of leptin receptors on the
thyroid, leading to an increase in thyroxine
levels, This is also found in the present
study.
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