(s all) 5

caland) all] o

8 ) 8 g 255 &Y



Dedication

To my father............... who taught me that the best kind of knowledge to have is that
which is learned for its own sake
To my mother............ who taught me that even the largest task can be accomplished

if it is done one step at a time

To my husband for his support and without the stability and security provided by his love
and encouragement, this study would not have been possible.

To my beloved brothers and sister for their endless love, support and encouragement
To my beloved kids: Mohammed and Mostafa, whom I can't force myself to stop loving
To my homeland Sudan, the warmest womb

To all my family and all the people in my life who touch my heart, I dedicate this work



Acknowledgements

First of all thanks to Allah, who gave me the ability to complete this study.

With all the respect, appreciation and thanks I would like to acknowledge my supervisors,
Dr. Amar Mohamed Esmail, Hanan Babiker Eltahir and Mariam Abbas Ibrahim
For their good guidance, valuable direction and generous support, I would never have
been able to accomplish this work without all their advices that has kept me on the right
track.

I would also like to thank Dr. Nasr Mohamed Nasr for wonderful experiences in clinical
chemistry practice.

My thanks to the all staff of the department of clinical chemistry and to all clinic
technicians in the Research Laboratory, Faculty of Laboratory Science, Sudan University
of Science and Technology, for their unlimited help, also thanks to any person helped me
in this research.

It is a pleasure to express my respect, sensor thanks and gratitude to all study and control
groups for their agreement to participate in this study.

Finally I would like to thank many friends whom I could not mention by name, for all

their support, encouragement and motivation throughout my research study.

This thesis is only a beginning of my journey.



Abstract

A case control study conducted during the period from June 2013 to Septemper 2016 to
assess the genetic polymorphisms of thyroid related genes, they were Iodo thyronine
deiodinase-1 (DIO1) (a & b), Phosphodiesterase 8B (PDE8B) and Thyroid Stimulating
Hormone Receptor (TSHR) and its relationship to pathogenesis of thyroid disorders in
White Nile State in Sudan.

One hundred Sudanese women diagnosed with thyroid disorders classified as (30
hypothyroidism, 30 hyperthyroidism and 40 euthyroid goiter) enrolled in this study as a
test group whose admitted to the health insurance hospital in White Nile State, age range
22.1-47.5years old and fifty apparently healthy matched individuals age range 22.8-49.4
years old as control group, Blood specimens were collected and the levels of free
thyroxin (FT4), free triiothyroinine (FT3) and thyroid stimulating hormone (TSH) in
serum were measured by microplate immuno enzymatic assay with commercial kits from
Omega Company. From blood sample DNA was extracted using phenol chloroform
method and polymerase chain reaction was performed and the PCR products were used
for restriction fragment length polymorphism to identify the specific alleles of genes.
DNA purification and standard sequencing was performed and analyzed by
bioinformatics analysis to confirm the results of RFLP analysis. The Data were computed
and analyzed using statistical package for social sciences (SPSS Version 20) computer
soft ware.

The results of the study showed that, there was significantly decrease of the mean of TSH
levels p-value (0.020) euthyroid goiter when compared with control group.

Also the study indicated that, there was a significant association between DIOla gene
polymorphism and euthyroid goiter p-value (0.002). A Novel mutation was detected in
five patients with thyroid disorders (3 patients with hypothyroidism, one with
hyperthyroidism and one with euthyroid goiter) when standard DNA sequencing was
performed. The results also showed a significant association between DIO1b gene
polymorphism and hypothyroidism p-value (0.001).

On the other hand PDE8B gene polymorphism significantly associated with
hyperthyroidism, hypothyroidism and euthyroid goiter (p-value = 0.009, 0.010, 0.008),

also TSHR gene polymorphism was significantly associated with the three types of



thyroid disorders (hyperthyroidism p-value (0.009), hypothyroidism p-value (0.004) and
euthyroid goiter p-value (0.016).

Significant decreased of FT4 levels was observed when compared mutant allele (DIO1a)
with normal allele in hyperthyroidism p- value (0.040) and euthyroid goiter p-value
(0.020) while FT3 and TSH levels were unchanged. In addition there was significant
increased of FT3 p-value (0.001) and FT4 levels p-value (0.001) and significant
decreased of TSH level p-value (0.010) when compare mutant allele (PDE8B) with
normal in hyperthyroidism.

Finally these genes may contribute to pathogenesis of related disorders. In addition TSHR
and PDESB genes polymorphisms link with hyperthyroidism, hypothyroidism and

euthyroid goiter therefore could be a useful prognostic marker for thyroid disorders.
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