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Abstract:
Hypothyroidism is a condition resulting from insufficient production or diminished action
of either T3 and/or T4 thyroid hormones.
The present study isto look for a correlation between oxidative stress and histological changes of
thyroid gland in hypothyroidism patients.30 hypothyroidism patients and 30 healthy individuals
as control subjects were included in the study.
We measured their serum tri-iodothyronine, thyroxin and thyroid-stimulating hormone
(T3, T4, TSH) respectively. Estimation of Maondyldehyd (MDA) and Glutathione (GSH) in
serum and in homogenized thyroid tissue was carried out by standard methods. TSH was
elevated in both serum and in homogenized tissue of patients compared to controls, while T4 and
T3 were significantly lower in the patients than in controls. Melanodyldehyd (MDA) as Lipid
Peroxidation marker were significantly higher in both serum and in homogenized tissue of
patients than in the controls, while(GSH) were significantly lower in both serum and in
homogenized tissue of patientsthan in the control subjects.
Hypothyroidism patients showed histological changes in thyroid gland tissues include,
hyaline thickness of the blood vessel walls, necrotic follicles, a strong inflammatory reaction,
and peeling of necrotic cellsin thefollicles.
Keywords: Glutathione Melanodyldehyd, Oxidative stress, Thyroid gland, Hypothyroidism,
Thyroid hormones .
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I ntroduction:

Hypohyroidism, is a clinica state
that results from hypersecretion of thyroid
hormones, principally triiodothyronine (T3)
and thyroxin (T4). The most common cause
of hyperthyroidism is toxic diffuse goiter, or
Graves disease. Less common causes are
toxic nodular goiter, or autonomous
functioning thyroid nodules, and thyroid
cancer 14,

In basal conditions, thyroid epithelial
cells produce moderate amounts of reactive
oxygen species (ROS) that are
physiologically  required for thyroid
hormone synthesis.

They are not necessarily toxic
because they are continuously detoxified
either in the process of hormone synthesis or
by endogenous antioxidant systems!?.

It is noted that oxidative stress arises
when highly reactive free radicals produce
oxidative damages to the macromolecular
structures of the cell.

Thyroid gland plays a central role in
generating generalized oxidative stress in
diseased condition®,

The thyroid gland is located in the
lower part of the neck near your Adam’s
apple. It secretes two essentia thyroid
hormones.  triiodothyronine (T3) and
thyroxine (T4) which are responsible for
regulating cell metabolism in every cell in
the body!.

They promote optimal growth,
development, function and maintenance of
all body tissues.

They are aso critical for nervous,
skeletal and reproductive tissue as well as
regulating body temperature, heart rate,
body weight and cholesterol 14!,

In a healthy people a normal thyroid
gland secretes al of the circulating T4
(about 90 to 100mg daily) and about 20% of
the total circulating T3 (about 30mg daily).
The T4 made by the thyroid gland circulates
throughout the body and is converted into
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rou%;hly equal amounts of T3 and reverse
T34,

All of the biological activity of
thyroid hormones is due to T3. Because 80%
of serum T3 is derived from T4 in tissues
such as the liver and kidney [,

T4 is considered a pro-hormone ©.
The synthesis and secretion of the two
thyroid hormones is influenced by a
hormone released by the pituitary gland
called thyroid-stimulating hormone (TSH).
The synthesis and release of TSH from the
pituitary gland is influenced by thyroid
hormone levels as well as a hormone
released from the hypothalamus called
thyrotropin-releasing hormone (TRH) ©°..

The activity of the thyroid gland is
regulated by a negative feedback loop, in
which thyroid hormones interact with
receptors in the pituitary gland to inhibit
TSH and at the hypothalamus to inhibit
TRH secretion®.

Hypothyroidism is a condition
resulting from insufficient production or
diminished action of either T3 and/or T4
thyroid hormones.

Hypothyroidism is characterized by a
generalized reduction in metabolic function
that most often manifests itself as slowing of
physical and mental activity!”.

The most common signs and
symptoms of hypothyroidism are: weight
gain, fatigue, lethargy, sleepiness, cold
hands and/or feet, low body temperature,
depression/anxiety, constipation, headache,
menstrua problems, reduced sex drive, hair
loss, swollen eye lids and general fluid
retention, poor memory and concentration
and dry skin, hair and/or naild”.

Oxidative stress (OS) has recently
been documented in hypothyroidism, a
disease more prevalent in women. In
general, OSis reported to be more prevalent
in males. However, the effect of gender on
OS and protein glycation in hypothyroidism
has not been addressed.
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Glutathione (GSH), malondialdehyde
(MDA), levels were analysed. GSH was
found to be lower, whereas MDA, levels
were higher in patients®.

Thyroiditis is an inflammation of the

thyroid gland that has severa etiologies and
can be associated with normal, elevated, or
depressed thyroid function, often with
evolution from one condition to another.
The differentiation is based primarily on the
clinical setting, rapidity of symptom onset,
family history, and presence or absence of
prodromal symptoms and neck pain®.

Materialsand M ethods

The present study was conducted in
Al-Y armook Teaching Hospital in the period
between 2011 to 2012. 30 patients with
hypothyroid syndrome and 30 healthy
individuals as control subjects were enrolled
in the study.

Blood samples were collected from
both hypothyroidism and the control healthy
groups. From each patient 10 mills of
venous blood was collected to use in this
study. The blood was left to clot and then
centrifuged at 3000 pm for 10 minutes.

The separated plasma samples were
stored at 20°C until the biochemical analysis
was performed.

Hormonal anaysis (T3, T4, and
TSH) was performed by radio-immunoassay
technique (RIA) using immunotech-Kits 9.

Serum glutathione is determined by a
modified procedure utilizing Elman’s
reagent (Sedlak and Lindsay 1968) Y.

In brief; an equal volume (150ml) of
serum and 4% sulfosdicylic acid were
mixed, centrifuged (2000 rpm at 4°c for 15
minutes to 150 of supernatant add 4.5 ml of
0.1 mm Elman’reagent (5.5 dithiobis, 2-
Nitrobenzoic acid DTN) in phosphate buffer
of pH 8.0 (prepared by a mixter of 0.6 M
KH,PO, and 0.08 M. Na, HPO,), then read
a spectrophotometrically at 412 nm.
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Malondialdehyde is an end product of lipid
per oxidation.

It reacts with thiobarburic acid
(TBA) to produce a colored complex.
Malondialdenyde was measured according
to the method of (Fong et al., 1973) [*2,

The byproduct of lipid per oxidation
mal ondialdehyde (MDA) level was
measured in (thyroid glands) tissues
homogenates depends on the formation of
pink chronopher because of the reaction
between (MDA) and thiobarbituuricasid
TBA, which can be measured spectro-
photometrically according to the method of
(Buege and Aust, 1978 19,

In this method 2 ml of TBA reagent
[10.375 g (TBA), 15g trichloroacetic acid
(TCA) dissolved in 100 ml of 0.25 N
hydrochloric acid at 45°C], was added to 1
ml of the homogenate.

The mixture was incubated in a
boiling water bath for 10 minutes, cooled
and then centrifuged at 3000 r pm for 10
minutes.

Light absorbance of the clear
supernatant was  determined  spectro
photometrically at 535 nm against Blank.
MDA concentration was calculated using a
molar absorptivity coefficient 1.5 x 10° m™
cm (Sinhnber and LU, 1958) 41,

The results were expressed as n moll
MDA/g tissue.Glutathione (GSH) levels
were determined according to the method of
Ellman (Ellman, 1959) %),

In which 0.5 ml of 4% sulphosalcylic
acid was added to equal volume of tissue
homogenate for precipitation of protein.

After centrifugation 0.5 ml of clear
supernatant was mixed with 4.5 ml (DTNB)
reagent [0.1IMm DTNB IN 0.1 m phosphate
buffer pH8. The light absorbance of the
mixture was measured at 412 nm after 2
minutes.

For histological preparation of
thyroid gland tissue, formalin fixed thyroid
gland tissue was embedded in paraffin,
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sectioned at 6 um thickness and stained with
hematoxylin and eosin (H&E).

Statistically Analysis:

The data of this study, were
compiled into the computerized data file and
the frequency, distribution and statistical
description (mean, range, and SD) were
derived using SPSS statically software.

We used dtatistica analysis of
variance (ANOVA) test and least
significantly difference (LSD) test by

probability of less than

0.05 (P<0.05)
according to 19/,

Results

All the parameters of antioxidant
enzymes and lipid peroxidation are
summarized in Table 1 and Table 2, the
parameters of  oxidative stress in
Hypothyroidism compared with healthy
people Parameters of Thyroid Function Test
The estimates of T3, T4, and TSH are
summarized in Table3.

Table-1: Parameters of oxidative stressin serum

Parameters Hypothyroidism (mean+SD) Control (mean+SD)
Number 30 30

MDA pmol/g 3.05+0.121 1.32+0.244

GSH umol/g 1.92+0.202 5..08+0.253

Table-2: Parameters of oxidative stressin tissue homogenate

Parameters Hypothyroidism (mean+SD) Control (mean+SD)
Number 30 30

MDA umol/g 6.72+0.209 1.266+0.178

GSH umol/g 0. 88+0.181 4.95+0.0289

Table-3: Parametersof T3, T4, and TSH in Hypothyroidism syndrome.

Parameters Hypothyroidism (mean+SD) Control (mean+SD)
Number 30 30
T4 n mol/L 38.79+21.78 105.09+9.79
T3 n mol/L 0.48.£0.22 1.19+0.05
TSH mp/L 33.55+18.05 2.49+1.04
Serum MDA was significantly increase interstitial tissue ,decrease in
higher in the Hypothyroidism groups in follicle numbers, decrease in follicle

comparison to control group.

The serum GSH levels were
significantly lower in the Hypothyroidism
groups in comparison to control group.
Histological examples of thyroids of
Hypothyroidism showing increase fibrosis,
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diameter (Fig-3, Fig-4, Fig.-5 and Fig.-6),
compare with Histological examples of
thyroids of under normal nutrition condition
(Fig.-1 and Fig.-2).
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Figure-2: Histological examples of thyroids of under normal nutritionconditions (H&E)
stain 400x.
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Figure-3: Histological examples of thyroids of Hypothyroidism showing increase fibrosis F,
increase interstitial tissue H, decrease in follicle numbers N, decrease in follicle
diameter V. (H& E) stain 400x.
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Figure-4: Histological exa?np‘IES of thyroids of Hyphyroidi shoTNing increasefibrosisF,
increase interstitial tissue H ,decrease in follicle numbers N,decrease in follicle
diameter V. (H& E) stain 400x.

L { l.-
Figure-6: Histological examples of thyroids of Hypothyroidism showing increase fibrosis F,
increase interstitial tissueH, (H& E) stain 200x.
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Discussion:
The serum levels of thyroid
hormones were significantly lower in

Hypothyroidism patients compared to
control, while the serum TSH levels were
significantly higher as expected due to
pituitary’s response to the decreased
hormone levels.

Oxidative stress involves a depletion
of the protective antioxidant, substance that
prevents or slows the breakdown of another
substance by oxygen.

Synthetic and natural antioxidants
are used to slow the deterioration of gasoline
and rubber, and such antioxidants as vitamin
C (ascorbic acid), defenses of the body.

Oxidative stress causes increased
production of reactive oxygen species, a
molecules and ions of oxygen that have an
unpaired electron, thus rendering them
extremely reactive.

Many cdlular  structures are
susceptible to attack by ROS contributing to
cancer, heart disease, and cerebrovascular

disease, enhanced lipid peroxidation,
decreased glutathione ™7,
This link between iodine and

autoimmune consequences has been recently
emphasized in a survey in China that
showed that excessive iodine intake is
associated with a higher prevalence of
Hashimoto’s disease and hypothyroidism!*®.
It is therefore crucia for thyrocytes to be
efficiently protected against excessive ROS
production; otherwise, it would not be
possible for these cells to be kept aive and,
obviously, to function properly 8.

Thus, to face the oxidative challenge
and survive, thyrocytes have developed
protective systems that limit the toxicity of
endogenously and naturally produced ROS.
They include antioxidant enzymes such as
superoxide dismutases, catalase, g?l utathione
peroxidases, and peroxiredoxione %,

The balance between thyroid
regeneration and fibrosis appears to
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determine in part whether hypothyroidism
will occur 22,

Abnormal distribution of hyaline
probably disrupts thyroid hormone secretion,
asshown by Li et al. 8.

Therefore, despite an increased TSH

concentration during the monitoring period,
T3 concentration was low but close to the
minimum normal level.
This finding indicates that T3 occurs in non-
thyroid tissues by T4 delodination and thisis
the reason why its concentration, contrary to
the concentration of T4, does not depend on
tissue status %2,

One of the mgor effects of thyroid
hormones is to increase mitochondria
respiration.which results in increased
generation of ROS, leading to oxidative
damage to membrane lipids. There is a good
deal of evidence to indicate that metabolic
depression brought about by hypothyroidism
is associated with a decrease in free radica
production and a subseq]uent protection
against lipid peroxidation 2.

This supports the notion that reduced
demand for oxygen in hypothyroidism
serves as a protective factor in tissue injury
due to ROS. In fact, it has been shown that
hypothyroidism is able to prevent the
increase in lipid peroxidation and the
diminution in GSH as well the tissue
damage induced by intracolonic
administration of trinitrobenzene sulfonic
acid (experimental model of colitis) %2

The finding of our results shows
Hypothyroidism also csuse the increase in
MDA which induced damage thyroid gland
tissue as same as in the study of (%,

Effect of hypothyroidism against
oxidative stress and tissue damage in severad
experimental models!?¥.

Was observed by histological
(necrotic tubules, percentage of tubules with
hyaline casts and area of tubular lumen
occupied by hyaline casts) and biochemical
(creatinine and BUN) analyses.
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In addition, the results in increased
generation of ROS, leading to oxidative
damage to membrane lipids.

There is a good deal of evidence to
indicate that metabolic depression brought
about by hypothyroidism is associated with
a decrease in free radical production and a
subsequent protection against lipid peroxi-
dation ™2,

This supports the notion that reduced
demand for oxygen in hypothyroidism
serves as a protective factor in tissue injury
due to ROS. In fact, it has been shown that
hypothyroidism is able to prevent the
increase in lipid Peroxidation and the
diminution in GSH [,

Hypothyroidism also prevents the
increase in MDA and decreases the
susceptibility to oxygen radical-induced
lung damage in newborn rats exposed to
prolonged hyperoxia®.

The magjority of the studies in
hypothyroid animals have found no change
or a decrease in tissue markers of oxidative
stress  (thiobarbituric  acid  reactive
substances, MDA or oxidized glutathione)
(Table-1) supporting a decreased production
of ROS in this experimental model.

The most studied enzymes in
hypothyroid animals are SOD, Cu, ZnSOD,
MnSOD, CAT, GPx, and GR. The effect of
hypothyroidism on the antioxidant enzymes
in several tissues is not consistent. In some
cases the change of antioxidant enzyme
activity seemsto be tissue specific [%.

On the other hand, within a single
tissue, the response of the antioxidant
enzymes to hypothyroidism is not always
similar 24,

Conclusion:

According to the present study we
could conclude that hypothyroidism cause
tissues undergo several biochemical and
histologica changes that predispose them to
oxidative damage.
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Therefore  we  suggest  that
hypothyroidism patients may benefit from
supplements of antioxidants.
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