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Abstract
The aim, this study was designed to  investigate the relation-
ships between Dystrophin and Titin in patients with thyroid dys-
function. 
Materials and methods. The study included 90 patients; 
aged between 15 and 45 years, divided into three groups, 60 
patients with thyriodism and 30 healthy subjects were taken as 
control group, all patients (n=60) were divided into two groups 
hypothyroidism and hyperthyroidism. This cross-sectional 
study was carried out in Al-Fadel foundation for training and 
development (research foundation) in Babylon province. Using 
5 ml disposable syringes, healthy controls and patients were 
randomly punctured for blood samples. Blood was placed in a 
centrifuge tube and allowed to coagulate for 15 minutes before 
being spun for 10 minutes at 1000 xg to 2000 xg to separate the 
serum for immunological testing. 
Results. The Mean Serum Titin levels which indicated signifi-
cant differences in studied groups of hypothyroidism, and hy-
perthyroidism patients, and the control groups. Remark that 
Titin levels decreased in Hypothyroidism and hyperthyroidism 
groups less than in the healthy control group. 
The statistical analysis results of Serum Dystrophin levels found 
significant differences in the three groups studied. These results 
revealed a significant decline in hypothyroidism patients, and 
hyperthyroidism patients, compared with the healthy control 
group, while Dystrophin level was increased in hypothyroidism 
more than in the hyperthyroidism patients. 
Conclusion. The results of T3, T4 &TSH level showed sig-
nificant differences after the comparison between hyperthy-
roidism, hypothyroidism and control. There are significant 
differences in the levels of DMD and TTN in comparison be-
tween Hyperthyroidism, and Hypothyroidism as well as with 
control. 
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Introduction
The thyroid is an endocrine gland that is about two 

inches in length, weighs less than an ounce, and sits be-
tween the larynx and the collarbones, just beneath the 
skin and muscle layer of the front of the neck. The thy-
roid gland, which has the appearance of a butterfly with 
two lobes wrapped around the trachea and linked by 
a short strip of thyroid tissue known as the isthmus, is 
really composed of millions of tiny sacs called follicles 
that are lined with epithelial cells called thyrocytes [1]. 
Iodine, generally absorbed in the small intestine as io-
dides, is a crucial component in the creation of thyroid 
hormones. The first and slowest part of the procedure 
is getting the iodine to the thyroid gland’s follicular cells 
[2]. Iodide is used by the thyroid gland in a more effi-
cient manner when there is a scarcity of it as opposed 
to when there is an abundance of it. Iodide also plays a 
role in this process, however alterations in TSH secre-
tion are responsible for the majority of this regulation’s 
effects [3]. The thyroid gland is composed of two pri-
mary cell types: follicular cells, which are responsible 
for the production of two primary hormones known as 
thyroxine (T4) and triiodothyronine (T3); and parafol-
licular cells, also known as C cells, which are responsi-
ble for the production of calcitonin [4]. 

The thyroid gland is made up of two primary cell 
types: follicular cells, which are accountable for the 
production of two primary hormones known as thy-
roxine (T4) and triiodothyronine (T3); and parafollic-
ular cells, also known as C cells, which are account-
able for the production of calcitonin [4]. Follicular 
cells are responsible for the production of two prima-
ry hormones known as thyroxine (T4) and triiodoth 
[5]. The thyroid gland is composed of a vast number 
of closed follicles that have diameters ranging from 
100 to 300 micrometres. These follicles are bordered 
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with epithelial cells that have a cuboidal morphology 
and are filled with a secretory substance referred to as 
colloid [6]. The thyroid tissue isthmus joins two pear-
shaped lobes in front of the 2nd, 3rd, and 4th tracheal 
rings [7]. Half of persons have a pyramidal lobe from 
the isthmus to the hyoid bone [8]. Two layers of con-
nective tissue surround the thyroid. The inner fibrous 
capsule divides the gland into lobules. Pretracheal cer-
vical fascia forms the outer layer. These fibrous layers 
carry thyroid vessels [9]. The pretracheal fascia and 
posterior side of the isthmus are fixed to the trachea, 
which moves the gland up and down with the larynx 
during swallowing. During thyroid surgery, the recur-
rent laryngeal nerve crosses between the trachea and 
oesophagus beneath the pretracheal fascia and cri-
cothyroid junction [8]. The gland lobes have convex 
superficial surfaces covered by sternohyoid, sternot-
hyroid, and omohyoid muscles and overlapped by the 
anterior border of sternocleidomastoid muscle. [10]. 

The superior and inferior thyroid arteries provide 
arterial blood to the thyroid gland, which has the 
maximum blood flow per gramme of tissue of any 
organ [11]. The superior, middle, and inferior thy-
roid veins arise from a plexus on the thyroid gland’s 
surface and in front of the trachea [12]. Dystrophin 
(myofiber), a rod-shaped cytoplasmic protein, con-
nects the cytoskeleton of a muscle fibre to the extra-
cellular matrix through the cell membrane between 
the sarcolemma and the outermost myofilaments. 
It connects muscle fibre plasma membrane support 
proteins to actin filaments (sarcolemma) [13]. Three 
connecting proteins join these support proteins on 
the sarcolemma’s inner surface. The fibrous endo-
mysium of the complete muscle fibre holds the last 
connecting protein. Lack of dystrophin lowers mus-
cle stiffness, increases sarcolemmal deformability, 
and weakens costameres and their connections to 
neighbouring myofibrils. Recent biomechanical in-
vestigations of the sarcolemma and its costamere 
connections to the contractile apparatus showed that 
this prevents muscle fibre damage [14]. 

Striated muscle contraction requires titin. It links 
the sarcomere Z and M lines. The protein aids Z line 
force transmission and I band resting tension. It re-
duces sarcomere tension range, leading to muscular 
passive stiffness. The mechanical characteristics of 
striated muscle (cardiac or skeletal) vary with titin 
sequence [15]. Titin’s main roles are to maintain the 
thick filament, centre it between the thin filaments, 

avoid overstretching, and rebound the sarcomere like 
a spring [16]. 

The latest research offered novel indicators of thy-
rometabolic state-induced muscle tissue metabolism 
abnormalities. A significant sample of patients with 
overt hypo- or hyperthyroidism had lower TTN and 
DMD serum concentrations than healthy controls 
[17]. Therefore, the aim hereof is to investigate the re-
lationships between Dystrophin and Titin in patients 
with thyroid dysfunction. 

Materials and Methods
Biomarkers such as triiodothyronine (T3), thy-

roxine (T4), human thyrotropin-releasing hormone 
(TRH), thyroid-stimulating hormone (TSH), human 
dystrophin (DMD), and human titin (Titin) were 
measured in individuals with thyriodism and com-
pared to a control group (TTN). This study was done 
in Al-Fadel foundation for training and development 
(research foundation) in Babylon province. During 
the 2021-2022.The samples was taken from 60 pa-
tients with thyriodism and 30 healthy subjects were 
taken as control group, all patients (n=60) were divid-
ed into two groups hypothyroidism and hyperthyroid-
ism in addition their ages ranged between 15-45 years 
old (premenopausal women), All control women had 
no history of thyroid disorder, not taking therapy, the 
control women were collected from the out patients 
clinic. Using 5 ml disposable syringes, healthy controls 
and patients were randomly punctured for blood sam-
ples. Blood was placed in a centrifuge tube and allowed 
to coagulate for 15 minutes before being spun for 10 
minutes at 1000 xg to 2000 xg to separate the serum 
for immunological testing [18]. Blood serum or plas-
ma specimens should be collected using venipuncture 
precautions. Fasting morning serum samples provide 
reliable comparison to normal levels. Blood should 
be collected in a standard redtop venipuncture tube 
without additives or anti-coagulants (for serum) or 
evacuated tubes with EDTA or heparin. Let serum 
samples clot. Separate serum or plasma from cells by 
centrifuging. Samples may be stored at 2-8 °C for five 
days. If the specimen(s) cannot be analysed within 30 
days, they may be kept at -20 °C. Avoid dirty gadgets. 
Stop freezing and thawing. 0.040ml (40μl) is needed 
for duplicate assays. Before starting the test, bring all 
reagents, serum reference calibrators, and controls to 
20–27°C. Format the microplate wells for duplicate 
serum reference Assays using a calibrator, a control, 
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and a patient specimen. Put unused microwell strips 
back in the aluminium storage bag, seal it, and keep 
it between 2-8 degrees Celsius. Pipet 0.020 ml (20 l) 
of the serum reference calibrator, control, or specimen 
into the designated well. A total of 100 l of Working 
Reagent is added to each well. A (T4 Enzyme Conju-
gate Solution) (see Reagent Preparation Section), To 
combine and cover, gently swirl the microplate for 20-
30 seconds. 30-minute room-temperature incubation 
Decant or aspirate microplate contents. Decant using 
absorbent paper. Decant or aspirate 0.350ml (350 μl) 
wash buffer (see Reagent Preparation Section). Repeat 
for three washes. Plate washers are manual or auto-
mated. Use according per manufacturer instructions. 
Use a squeeze bottle to fill each well without air bub-
bles. Decant the wash twice more. All wells get 100 μl 
of working substrate solution (see Reagent Prepara-
tion Section). To reduce well reaction time disparities, 
introduce reagents in the same sequence. DO NOT 
SHAKE THE PLATE AFTER SUBSTRATE ADDI-
TION, After 15 minutes at room temperature, add 
0.050 ml (50 μl) of stop solution to each well and gen-
tly mix for 15-20 seconds. To reduce well reaction time 
disparities, introduce reagents in the same sequence. 
A microplate reader should measure well absorbance 
at 450nm using a reference wavelength of 620-630nm 
to reduce well defects. Read the findings within 30 
minutes after applying the stop solution. 

Statistical analysis
The analysis was performed by SPSS v. 28 and 

Microsoft software excel 2019 for graphics. The dis-
tribution of continuous variables was analyzed using 
the Kolmogorov–Smirnov test, to assess significant 
departures from normality. Data are expressed as 
mean ± SD (standard deviations). Using Independent 
t-tests to compare continuous variables between two 
groups. Whenever the multiple comparisons between 
groups were performed by one-way ANOVA and post 
hoc test with least differences significant (LSD). Cor-
relation coefficient analysis was completed with Pear-
son’s correlation. Discrimination, that is, the model’s 
ability to differentiate between patients was examined 
using a stepwise multiple linear regression model rep-
resented by value of unstandardized coefficients (B) 
with 95% confidence interval (CI), was employed to 
identify the independent predictors biomarkers of hy-
perthyroidism and hypothyroidism. The significance 
of differences was detected at p<0.05[19]. 

Results
Serum of T3 levels was demonstrated in figure (1) 

and significant differences with (LSD=0.087). Mean 
T3 levels indicated a significant decline in hypothy-
roidism patients (0.69±0.19) ng/ml, compared with 
hyperthyroidism (1.68±0.15 ng/ml, p=0.0001), and the 
healthy control group (1.22±0.17 ng/ml, p=0.0001), 
yet that hyperthyroidism increased more than in the 
healthy control (p= 0.0001). 

Figure (1): Serum T3 level in hyperthyroidism and hypothyroid-
ism women patients compared with healthy control.
*Significant differences at p-value <0.05.LSD: least significant 
differences. The values are expressed as mean±SD. Each group 
n=30 participants. 

Also, Serum of T4 levels was observed to have 
a significant decrease in hypothyroidism patients 
(0.69±0.19) μg/dl, compared with hyperthyroidism 
(1.68±0.15 μg/dl, p=0.0001), and the healthy control 
group (6.78±0.54 μg/dl, p=0.0001), but it was elevated 
in hyperthyroidism more than in the healthy control 
(p= 0.0001), figure (2). 

Figure (2): Serum T4 level in hyperthyroidism and hypothyroid-
ism women patients compared with healthy control. 
*Significant differences at p-value <0.05.LSD: least significant 
differences. The values are expressed as mean±SD. Each group 
n=30 participants. 
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The results showed significant differences in mean 
levels of TSH between hyperthyroidism, hypothyroidism, 
and healthy control groups with (LSD=0.579). That serum 
TSH levels have a highly significant (p<0.05) increase in 
patient groups with hypothyroidism were (5.8±1.93) μlU/
mL, p=0.0001, but it was decreased in the hyperthyroid-
ism group (0.45±0.07) μlU/mL, p=0.001 as compared the 
control groups (1.41±0.31) μlU/mL, as well as with hypo-
thyroidism, p=0.001 respectively, Figure (3). 

Figure (3): Serum TSH level in hyperthyroidism and hypothy-
roidism women patients compared with healthy control. 
*Significant differences at p-value <0.05.LSD: least significant 
differences. The values are expressed as mean±SD. Each group 
n=30 participants. 

The Mean Serum Titin levels were analyzed by the 
ANOVA test shown in Figure (4), which indicated signif-
icant differences (LSD= 0.683, p<0.05) in studied groups 
of hypothyroidism, and hyperthyroidism patients, and 
the control groups. Remark that Titin levels decreased in 
Hypothyroidism and hyperthyroidism groups (5.07±1.03 
and 5.1±0.77 ng/ml) less than in the healthy control group, 
(7.58±1.92 ng/ml, p=0.0001) respectively. Although no 
significant between both groups of patients (p=0.922). 

Figure (4): Serum Titin level in hyperthyroidism and hypothy-
roidism women patients compared with healthy control. 
*Significant differences at p-value <0.05.LSD: least significant 
differences. The values are expressed as mean±SD. Each group 
n=30 participants. 

The statistical analysis results of Serum Dystrophin 
levels were established in figure (5). It found significant 
differences with (LSD=0.149, p<0.05) in the three groups 
studied. These results revealed a significant decline in 
hypothyroidism patients (1.08±0.24) mg/ml, and hyper-
thyroidism patients (0.86±0.24 mg/ml), compared with 
the healthy control group (1.47±0.37 mg/ml, p=0.0001), 
while Dystrophin level was increased in hypothyroidism 
more than in the hyperthyroidism patients (p= 0.004). 

Figure (5): Serum Dystrophin level in hyperthyroidism and hy-
pothyroidism women patients compared with healthy control. 
*Significant differences at p-value <0.05.LSD: least significant 
differences. The values are expressed as mean±SD. Each group 
n=30 participants. 

The results of correlated of TSH with studied biomark-
ers in hyperthyroidism women patients, serum TSH levels 
were significant positive correlation with Titin (r=0.428), 
figures (6, A). While, TSH was a negative significant cor-
related with Dystrophin (r=-0.507), figures (7, A). 

Figure (6): Correlation of TSH (μlU/mL) with Titin (ng/ml) 
A: positive correlated in hyperthyroidism. B: no significant cor-
related in hypothyroidism. Significant correlation at p-value 
<0.05.Each group n=30 patients
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In women patients of Hypothyroidism showed 
TSH as no significant related with Titin (r=-0.084, 
p=0.658), figure (6, B), and Dystrophin (r=-0.118, 
p=0.535), figure (7, B). 

Figure (7): Correlation of TSH (μlU/mL) with Dystrophin (mg/ml) 
A: negative correlated in hyperthyroidism. B: no significant in 
hypothyroidism. Significant correlation at p-value <0.05.Each 
group n=30 patients

Study demonstrated of correlations between T3 
and T4 hormones with studied biomarkers in Hy-
perthyroidism patients. The results showed that 
T3 hormone levels were significantly negative 
correlated (p<0.05) with Titin (r=-0.418), it was a 
weakly significant positive associated Dystrophin 
(r= 0.443). 

Conclusion
After making the comparison between hyperthy-

roidism, hypothyroidism, and control, the findings of 
measuring T3, T4, and TSH levels revealed substantial 
variations between the three conditions. There are sta-
tistically significant changes in the levels of DMD and 
TTN in patients with hyperthyroidism, hypothyroid-
ism, and the control group as compared to those with 
normal thyroid function. 
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