
 

i 

 

T.C 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 Lisans Tezi 

 

 
 



 

iii 

 

T.C 

 

 

 

 

 

 

 

 

 

 

 

Eren Ka  

 

 

 

  

 

 

-2023-  

 

 



 

i 

 

 

ilgilerin akademik ve etik kurallara uygun 

lere bilimsel kurallara uygun olarak 

 

 

-  

 

 

 

 

 

 

 

 

 

 

 

 

 



 

ii 

 

 

k  konulu ksek Lisans Tezi, 

. 

 

   

 

       

         GEN 

 

 

 

 

 

 

 

 

 

 

 

 



 

iii 

 

-  

Bu projenin 68742022- -Ziya Eren Genom ve 

 

 

 

 

 

 

 

 

 

 

 



 

iv 

 

 

i

 

r. 

.  

 

NAL  IKIN  

 

TYL-2023-

-Ziya Eren 

 

destekleriyle beni hep motive eden, hasta lamada hep 

 

  

 

 

 

 



 

v 

 

 

 

  

Y  

 

 

 
 ikte 

  ve bunlar 
 

 
 s  A

 tedavisine 

seviyesi i .  
alan 22 

22   bireylerlerden , 
 cDNA  sentezlendi. Real Time 

 ekspresyon seviyeleri 
analiz edildi. Fibromiyalji e

 
n

 

 

Anahtar Kelimeler: Fibromiyalji, Gen Ekspresyon, HTR3A,  



 

vi 

 

INVESTIGATION OF THE RELATIONSHIP BETWEEN 

MAGNESIUM LEVEL AND HTR3A GENE IN FIBROMYALGIA 

PATIENTS 

 

Erciyes University, Institute of Health Sciences 
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ABSTRACT 

It is estimated that two to eight percent of the world's population is affected by 
fibromyalgia. Magnesium deficiency has been largely associated with muscle pain, 
along with fatigue, sleep difficulties, and anxiety, which are common symptoms of 
fibromyalgia. From a medical perspective, this pathology still presents unexplained 
aspects. In recent years, many studies have highlighted the importance of genetic and 
environmental factors in the emergence of fibromyalgia. We aim to investigate the 
relationship between magnesium levels, an important criterion for fibromyalgia, and the 
HTR3A gene to contribute to the early diagnosis and treatment of fibromyalgia 
syndrome, whose etiology is not fully understood.  
In the study, after obtaining written consent from 22 volunteer patients diagnosed with 
Fibromyalgia who had no chronic diseases, and 22 healthy volunteer individuals of 
similar age and gender to the patients who also had no chronic diseases, RNA was 
isolated from blood samples using the trizol method, and then cDNAs were synthesized. 
Using Real Time PCR with primers specific to the HTR3A gene, the expression levels 
of the HTR3A gene were analyzed. In fibromyalgia patients, the magnesium level was 
statistically significantly lower compared to controls, while the HTR3A gene expression 
level was significantly higher. However, no correlation was found between magnesium 
levels and the HTR3A gene.  
 
In conclusion, the expression of the HTR3A gene and magnesium levels may emerge as 
significant indicators in the preliminary diagnosis and treatment of fibromyalgia.  
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( Agnelli ve ark., 2019). 5-Hydroxytryptamine Receptor 3A (HTR3A) 
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(Walstab ve ark., 2010) 

(Ledermann ve ark., 2020). Ancak bu 
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2.1. esi 
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durumdur (Jahan ve ark. 2021; Peck ve ark. 2020a larak 

Erdrich ve ark. 2020; Peck, Et.all 2020b,). Fibromiyal

aktif 

Goldberg 

N. ve ark. 2022, Slim M. ve ark. 2015). 

 

) kelime

Borchers ve Gershwin 2015

-Puttini ve ark. 

 merkezi sinir sistemindeki anormal nosiseptif 
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tirdi. Bu kriterler, 

Clauw ve ark. 2011

ekilde y

(Philips ve Clauw 2011; Sansone ve ark. 2009) 

2.2. Fibromiyajinin Epidemiyolojisi 

F

ji disiplinlerin

(Perrot ve ark. 2008). 

 

Vincent ve ark. 2013a

ederek, Fransa'daki fibromiyaljinin epidemiyolojisi

Vincent ve ark. 2013b). 
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(Coloma ve ark. 2019). 

2.3. Fibromiyaljinin Patofizyolojisi ve Etiyolojisi 

psayan kompleks bir 

etiyoloji ve patofizyolojiye sahiptir (Al Sharie ve ark. 2024). 

r (Offenbacher M. ve ark. 

Akaslan 

ve ark. 2021).  

veya otonom sinir sistemi disfonksiyonunun, fibromiyaljin

(  ve ark. 2015

Bennet 2022). 

 ri ortaya 

Aleksi ve ark. 2022). Fibromiyaljinin temelinde merkezi sinir sistemi 

-duygusal ve 

dir (Shi. ve ark. 

kalmaya devam etmektedir (Ohgidani ve ark. 2017). 

2.4. Fibromiy  
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Passos ve ark. 2020
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(ATR-

eyerek, fibromiyalji 

Kumbhare ve ark. 2018). 
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Adawi ve 

ark. 2021). Ay

Doebl ve ark. 2022) 

 gibi komorbiditeleri
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 ve ark. 2013). Fibromiyalji, HRQOL 

-Mateo ve ark. 2017). 

aleler olumlu 

Chuang ve ark. 2013). Tai chi, kraniosakral 

terapi ve probiyotik takviyesi gibi farmakolojik olmayan tedaviler, fibromiyalji 

tir ve 

fiziksel, zihi

e genel 

Diaz Toral ve ark. 2017; 

Rulleau ve ark. 2020; Yang ve ark. 2023). 

2.7.  

le 

 

ni ve anemi, vitamin eksiklikleri ve 

(Chong ve ark. 2020; Sharme ve Adiga 2014; Shenkin 2006; Van Ommen  ve ark. 

2008). 
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 ve ark -19 pandemisi gibi 

eksiklik

(Alexander ve ark. 

2020; Pepa ve Brandi 2016; Renata ve ark. 2023; Upadhaya ve Kim 2020). 

Mikro bes

 romiyalji 

ikle, hipotalamus ve limbik sistem gibi merkezi sinir sistemi 

 bir 

eksiklikleri, fibr

Kong ve ark. 

2021; Lenniea 2018 alji 

-inflamatuar 

rin 

Ghoneim ve 

ark. 2021; Park ve ark. 2021) 

2.8. Fibromiyalji ve Magnezyum 

temel bir mineraldi
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n gereklidir

r role sahiptir (Al Shammaa ve ark. 

osfat 

a arteriyel 

et 

eder (Dominguez ve ark. 2006

e zorunlu olan temel bir mineraldir. 

 

ini vurgular (Leenders ve Vervloet 

2019; ; Tsao ve ark. 2017; Uwitonze ve Razzaque 2018;).  
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duru rmektedir . 
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strateji olabili n kalsiyum 
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Magn

etkileyebilir; bu fa

 

 

ve magnezyumu

r (Kim ve ark. 2011). 

2.10. Magnezyum Takviyesinin  Etkileri 

l eksikliklerin giderilmesi ve 

m takviyesinin fibromiyalji 

dir. 
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inin 

giderilmes

inik 

bu da magn

Tarleton ve ark. 2017). 
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Hasta 
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Edilme 
Kriterleri 

Magnezyum 

Edilen 
 

Hasta 
Grubu 
Magnezym 

 

Korelasyon 
 

Bagis et al 
60 
(females) 

20 (age, sex, 
wt.) 

Serum 
 

Negative 
correlation Erythrocytes 

Kasim 
25 
(females) 

25 (age, sex) Serum  
 

Kim et al 
44 
(females) 

122 (age, 
sex, BMI) 

Hair  
 

Sendur et al 
32 
(females) 32 (sex)

+
age Serum  

Negative 
correlation 

Andretta et al 
53 
(females) 

50(sex)
++

age, 
BMI 

Serum 
No 
difference  

Andretta et al 
53 
(females) 

50 

(sex)
++

age, 
BMI 

Serum 
No 
difference 

No 
correlation 

Sakarya et al 
40 
(females) 

40 (age, sex, 
geographic 
location) 

Serum 
No 
difference 

No 
correlation 

Prescott et al 13 11 (age, sex) 

Plasma 
No 
difference Red blood 

cells  

Bazzichi et al 25 25 (age, sex) Platelets  

Ng 12 12 (age, sex) Hair  

Eisinger et al 22 23 (age) 

Serum 
No 
difference  

Erythrocytes 
Non-
significant 

 

Leukocytes  

Romano and 
Stiller 

100 12 

Plasma 
No 
difference  

Red blood 
cells 

 
 

.  



 

 

12 

 

2.11.  
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2.11.1.1.  
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rimlerini kodlayan gen 

Gatt ve ark. 2010

 ve ark. 2009; Guan  

ve ark. 2017; Ritter 2017). 

2.11.1.2. HTR3  

  

kodlayan HTR2A geninin polimorfizmleri a

(Lima ve ark. 

2019a). jinin 

b
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inde 

sunabilir de (Xia ve ark. 2022a; Mujakovic ve ark. 2011). 

2.11.1.3.  

 

rinin HTR3A geninin ifadesini 

Boulis ve ark. 2021a). 

bireyler m takviyesinin 

(Macian ve ark. 2022). 

2.11.1.4. Magnezy ik 

Mekanizmalar 

sinaptik 

 (Cho ve ark. 2018; 

ve ark. 2019a). 

anesteziklerin yum NMDA 

-Refaey ve ark. 2016). 
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nezyumun 

 ve ark. 

2019b). 

2.11.1.5.  

 

glutamat, GABA ve P maddesi gi

ikler, serotonin sinyalizasyonundaki anormalliklerle birlikte, fibromiyalji gibi 

transmitter sinyalizasyonunda kritik bir role sahiptir, 

bu d

(Ledermann ve ark. 2020a; Ritter ve Southard-Smith 2017; Windermuth ve ark. 2008). 

2.11.1.6. Fibromiyalji Semptomatolojisinde Magnezyum ve HTR3A Geninin Ortak 

 

 

 

(Ledermann ve ark. 2020b). nezyum 

eksik

ri 
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gerektire

magnezyum ara

(Boulis ve 

ark. 2021b; Louca Jounger ve ark. 2021). 
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hasta bireyler ile 

  

urulu 2022/699  

 

3.1.  

3.1.1. Sarf Malzemeler 

Sarf malzeme olarak RNA Isolation Reagent (Roche Marka Cat No: 11667165001, 200 

ml), Kloroform, zopropanol, Etil Alkol, cDNA Master Mix (Roche Cat No: 

07912439001, 100 reaksiyon), SYBR Green Master Mix (Roche Cat No: 4707516001, 

500 reaksiyon), Light Cycler 480 96- Multiwell Plate (Roche Cat No: 04729692001, 10 

- - 1000 treli  ve  

3.1.2. Demirba  Malzemeler 

Demirba  malzemesi olarak Axygen  

 blok, 

Shimadzu-Biotech Bio-  Biosan 

 

 

mada 

Polat ve belirlenen 

-
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herhan , 

 

3.2.1.  

ve 

Total RNA izolasyon

n

di

klenerek vortekslendi. 

panol eklendi

- di. -20 

di

ekilde dikkatlice temizlenerek kurumaya 
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sonra BioSpec- syonla . 
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3.2.2. cDNA Eldesi 

R .Tablo 

3.1.  

  
 

Reverse Transkriptaz Enzimi  
Reaction Mix  
Distile Su (dH O)  

RNA 
Hesaplanarak 

 

. Hesap

. 

3.2.3 PCR Program Tablosu 

3.2.). 

Tablo 3.2. Pcr Program Tablosu 

Zaman  

5 Dakika  

20 Dakika  

1 Dakika  

  

 

3.2.4. mRNA Ekspresyon Seviyelerinin Belirlenmesi 

-Time PCR 
. Primer dizileri Forward 

(CCAAGCCACCAAGACTGAT) Reverse (CAGGTAAATGTGGAATAGCAGC) olarak belirlendi. 
ix kiti kulla ki 

tabloda belirtildi;Tablo 3.3. mRNA Ekspresyon  
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 Miktar  

SYBR Green 1 Master Mix  

Forward Primer  

Reverse Primer  

NFW  

cDNA   

 

Tabloda belirtild

 . Housekeeping gen olarak GAPDH tercih edildi. Her 

 

3.2.5. Real-Time PCR Program Tablosu 

Tablo 3.4. Real-  

5 Dakika   

10 Saniye  45 
  10 Saniye  

10 Saniye 7  
10 Saniye  Melting 

Curve 1 Dakika  
   
30 Saniye   

 

cihazdan elde edilen 

House- eri 2- CT  

3.2.6. titistiksel Analiz 

-

sample Kolmogorov di. 

Hastalara ve kontrollere ait gen ekspresyon seviyeleri istatistiksel olarak ANOVA ve 

post- di

 di. Elde edilen 



 

 

20 

 

p eri <0.05 

olanlar di. 
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4. BULGULAR 

 kan 

Magnez  

 

2+ 2+ 

seviyesi kontroller 1).  

.1. Hasta ve kontrollere ait magnezyum seviyeleri (*: p<0.05, **: p<0.01, ***: 
p<0.001) 

seviyesi kontrollerinkinden istatistiksel olarak  

(p<0.05).  
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4.2. Hasta ve Kontrol HTR3A Gen Ekspresyon Seviyeleri ((*: p<0.05, **: p<0.01, 
***: p<0.001) 

Hastalara ait Mg2+ bir 

(p 0.05).  

.3. 

Tablosu 
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A gen 
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p 0,12) 

 

 spresyon Seviyeleri 
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p >0.05) 
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karakterize bir sendromdur. 

Gerdle ve ark. 2008). 

 Son y

 

noktadan en az 11' 
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 Ancak istatis  

(Bellato, 2012). 
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teji olabilir (Al Shammaa ve ark. 
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2023b; Kim 2011; 

k.

 (Bagis ve ark.b; Bazzichi ve ark.; Eizinger ve ark.; Prescott ve ark.; 

Bagis ve ark.c

. 

da  re 

seviyeleri kontrol hasta gru

sergilemekt

 ve semptom azaltmada Magnezyum Malat etken 

maddeli tedavi uygu Bu nedenle yap  

 

HTR3A geninin 
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 (Ledermannve ark. 2020). 

Ancak bu hastalarda HTR3A gen ekspresy

 B da

ve ark. 

2019b). Bu bulg

 ve ark. 2022b). Yap   

HTR3A gen ekspresyon seviyeleri hasta 

grubunda 

HTR3A geni, Fibromiyalji sempt

 HTR3A geni, Cerebral Cortex ve Basal Ganglia 

HTR3A gen ekspresyon seviyesi, Fibromiya

desteklenmektedir. 

  

 

 . 

erken 

Etiyolojisi tam olarak bilinmeyen Fibromiyalji 

h   ve tedavisinde ve 
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