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Group  

Means ±SE 

Cholesterol (mg/dl) Triglyceride (mg/dl) 

Patients  222.36 ±3.23 191.90 ±4.38 

Control  171.76 ±1.48 89.30 ±2.52 

T-test 7.065 ** 10.047 ** 

P-value 0.0001 0.0001 

*  

2-2-4Hormonal Changes

1-2-2-4TSH

TSHMeasurement of Thyroid Stimulating Hormone Level

TSH

11.56 Nmol/L

11.15 Nmol/L4-5

TSH

T4TSHTSH

Bhattacharya et al,.2011 



TSH

TSH(Ibraheem et al., 2018))

Al-Ezairjawi et al., (2020)

TRH

TSHT4T3TSH

T3 / T4TSH(Mariotti and Beck-Peccoz, 

2021)T4T3
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Arturo Hernandez et al., 2010
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T4Measurement of thyroxine and triiodothyronine levels
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Group  

Means ±SE 

TSH (Nmol/L) T4 (ng/dl) T3 (ng/dl) 

Patients  11.56 ±0.62 108.57 ±1.97 1.119 ±0.03 

Control  11.15 ±0.68 146.56 ±2.57 2.433 ±0.55 

T-test 1.834 NS 6.424 ** 1.089 ** 

P-value 0.659 0.0001 0.0019 

* ), NS: Non-Significant. 

3-4Molecular screening

1-3-4SLC5A5

Estimation of Gene Expression Level by Polymerase Chain Reaction of 
SLC5A5 Gene in Women with Hypothyroidism compared with healthy 
women 

6-

46-4

46SLC5A5

Group B actin SLC5A5   Fold change 

Control 20.287 30.109 9.822  -0.517 1.00 ±0.00 

Patients 23.642 34.538 10.896 0.556 0.48 ±0.07 

T-test -- -- -- -- 0.558 NS 

P-value -- -- -- -- 0.1628 

NS: Non-Significant. 
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Estimation of Gene Expression Levels by TSHER Polymerase Chain 

Reaction in women with Hypothyroidism Compared with Healthy Women 
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47TSHER

Group B actin TSHER   Fold change 

Control 20.287 30.312 10.026 -1.024 1.00 ±0.00 

Patients 23.642 31.766 8.123 -2.926 3.74 ±0.29 

T-test -- -- -- -- 0.944 ** 

P-value -- -- -- -- 0.0052 
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Study the Effect of Parameters on the Value of Gene Expression 

4-8

Fold change of B actin

TSHERTSHT4

T3Fold change of B actinFold change of 

TSHER TSHT4T3

8-4

Fold change of B actinTSHER

Fold change of B actinFold change of TSHER

4-8Fold change of B actinFold change of 
TSHER

Parameters 
Fold change of B actin Fold change of B actin 

Correlation 
coefficient-r 

P-value 
Correlation 
coefficient-r 

P-value 

TSH -0.04 NS 0.811 -0.02 NS 0.906 
T4 -0.02 NS 0.907 0.03 NS 0.892 
T3 0.32 * 0.044 0.29 * 0.049 

Cholesterol -0.36 * 0.039 -0.34 * 0.042 
Triglyceride  0.02 NS 0.907 -0.03 NS 0.892 

Fold change of B 
actin 

-- -- 0.98 ** 0.0001 

Fold change of 
TSHER 

0.98 ** 0.0001 -- -- 

), NS: Non-Significant. 

Fold change of TSHER

9-4



 

 
 

3.814.48

( 0.05). 

49 TSHER

Blood pressure No  Mean ±SE of Fold change 
Yes  36 3.81 ±0.20 

No  14 4.48 ±0.36 

T-test 
(P-value) 

--- 0.608 * 
(0.0447) 
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I 

Abstract

Abstract 

This study aims to identify the role of both the TSHR (Thyroid stimulating 

hormone receptor) gene and the SLC5A5 (Solute carrier family 5 member 5) gene 

in the development of hypothyroidism, as they are important genes that influence 

the occurrence of the disease. Some risk factors were also studied, including (age, 

weight, blood pressure, diabetes, heart disease, thyroid removal, and family 

history of the disease) to determine the effect of these factors on the development 

of hypothyroidism. The study addressed some physiological and hormonal criteria 

for both the patient and healthy groups to demonstrate their importance in 

diagnosing the disease. These included measuring the level of thyroid stimulating 

hormone (TSH) and the thyroid hormones T3 (triiodothyronine) and T4 

(thyroxin). Cholesterol levels and triglycerides were also measured in the blood 

serum of women suffering from hypothyroidism. One hundred samples were 

collected from (50) patients suffering from hypothyroidism from the Imam 

Hussein City (peace be upon him) and Al-Hujjah Specialized Hospital (may God 

hasten his reappearance) in the holy Karbala Governorate, and (50) healthy 

women who did not suffer from any diseases as a control group in Karbala 

Governorate for the period from December 2023 to April 2024. RNA 

(Ribonucleic acid) was extracted from the blood of both the patient and healthy 

groups, and a partial detection was performed to measure the gene expression of 

the TSHR gene compared to the normal gene HGB (Housekeeping gene ) and the 

amount of gene expression of the SLC5A5 gene using the Sequences (REAL 

TIMEPCR) RT-qPCR technique. The molecular detection results for the TSHR 

gene compared to the HGB gene showed a highly significant correlation at the 

the control group. For the SLC5A5 gene, compared to the control HGB gene, the 

gene expression value was lower and this gene was not significant  



 

 
II 

Abstract

The results of the correlation between the correlation coefficient value of 

the TSHR gene expression and hormones and lipid levels (cholesterol and 

triglycerides) showed a significant difference between the T4 and T3 hormones 

and the gene expression value, while there was no significant difference for the 

TSH hormone. The current study also demonstrated a highly significant 

TSHR gene expression and the levels of cholesterol and triglycerides. The current 

results also indicated the existence of different relationships between the studied 

factors if they showed statistically significant differences when measuring the 

arithmetic mean value for the age factor for women with hypothyroidism disorder, 

which was (45.36) compared to the group of healthy women (43.24) and a 

-50) (>50). As for 

the weight factor, the arithmetic mean value for the infected women was (80.16) 

when compared to the healthy women (65.68) and a significant difference at 

indicated the existence of different relationships between the studied factors if 

they showed statistically significant differences when measuring the arithmetic 

mean value for the age factor for women with hypothyroidism disorder, which 

was (45.36) compared to the group of healthy women (mean = 43.24) and a 

0.05) for the age groups. (<40)(40-50)(>50) What is 

the weight factor? The arithmetic mean value for women with diabetes (mean = 

80.16) when compared with healthy women (mean = 65.68) and a significant 

significant difference at 

difference for women who underwent thyroid removal surgery. With a significant 

 and 

triglycerides in the serum of women suffering from hypothyroidism was measured 

and compared with that of women in the control group. The arithmetic mean value 

for cholesterol in women with hypothyroidism was 222.36 and for healthy women 
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Abstract

was 171.76, while the level of triglycerides was 191.90 in women suffering from 

hypothyroidism compared with 89.30 in the control group, with a significant 

hormone was calculated for the serum of women with and without thyroid 

disorders, and no significant differences were found between the two groups: 

women with thyroid disorders (11.56) and women in the control group (11.15). A 

oups when 

measuring the thyroid hormone T4 in the serum of women with and without 

thyroid disorders, reaching (108.57) and (146.56) in the control group. The two 

groups, respectively. Also, the level of triiodothyronine (T3) hormone was 

significantly lower 

to (2.433) in healthy women  
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