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ease19. Leber’s Hereditary Optic Neuropathy LHON20, 
myopathy21, hypertrophic cardiomyopathy22, Alpers-Hut-
tenlocher-like disease23, pseudoexfoliation glaucoma24, 
and rhabdomyolysis25. The mt-CO2 gene is a protein-
coding gene that encodes for the second subunit of cyto-
chrome C oxidase (complex IV), which is a component 
of the mitochondrial respiratory chain that catalyzes the 
reduction of oxygen to water. mt-CO2 is one of the three 
subunits responsible for forming the functional core of 
the cytochrome C oxidase mt-CO2. Among its related 
pathways are gene expression and the epidermal growth 

factor (EGF)/EGF receptor (EGFR) signaling pathway. 
Gene Ontology annotations related to this gene in-
clude oxidoreductase activity and cytochrome C oxidase 
activity. mt-CO2 has been described in relation to cyto-
chrome C oxidase subunit II26. 

On the other hand, the mt-TK gene provides instruc-
tions for a specific form of tRNA designated as tRNALys. 
The tRNALys molecule is involved in the production of 
proteins that carry out oxidative phosphorylation. A 
mutation in the mt-TK gene was found in maternally in-
herited diabetes and deafness (MIDD)10,27. Several muta-

Table 1:  Clinical characteristics of the 50 patients with migraines with aura and the 50 healthy controls included in this 
cross-sectional study. 

Parameters Controls Migraine With Aura(%) p

Number (n) 50 50 0.691

Age (years,) (Male/Female) 40.2 ± 1.60 / 38.8 ± 1.76 35.7 ± 1.89 / 37.4 ± 1.67 0.61

Gender (Male/Female) 10/40 12/38 0.629

BMI (kg/m2) 25.72 ± 4.76 25.58 ± 4.92 0.589
Values are presented as means ± standard deviation or number of subjects, BMI: Body Mass Index.

Table 2: Relationship in mitochondrial DNA variations between the 50 patients with migraines with aura and the 
50 healthy controls included in this cross-sectional study. 

mt DNA Variations Genotype MA Controls p

mT-DLOOP2 m.73A>G
AA 39 (78) 21 (42)

0.001AG - -
GG 11 (22) 29 (58)

mT-DLOOP2 m.263A>G
AA 30 (60) 2 (4)

0.001AG - -
GG 20 (40) 48 (96)

mT-DLOOP2 m.295C>T
CC 50 (100) 43 (86)

0.012CT - -
TT 0 (0) 7 (14)

mT-DLOOP2 m.310T>C
TT 30 (60) 2 (4)

0.001TC - -
CC 20 (40) 48 (96)

mT-DLOOP2 m.311C>T
CC 30 (60) 6 (12)

0.001CT - -
TT 20 (40) 44 (88)

mT-DLOOP2 m.462C>T
CC 50 (100) 44 (88)

0.012CT - -
TT 0 (0) 6 (12)

mT-DLOOP2 m.489T>C
TT 50 (100) 39 (78)

0.001TC - -
CC 0 (0) 11 (22)

mT-NC7  m.8277T>C
TT 35 (70) 50 (100)

0.001TC - -
CC 15 (30) 0 (0)

mT-ND6 m.14470T>C
TT 50 (100) 10 (20)

0.001TC - -
CC 0 (0) 40 (80)

mT-DLOOP1 m.16069C>T
CC 50 (100) 43 (86)

0.012
CT - -
TT 0 (0) 7 (14)

mT-DLOOP1 m.16126T>C
TT 48 (96) 37 (74)

0.001TC - -
CC 2 (4) 13 (26)

mT-DLOOP1 m.16278C>T
CC 50 (100) 44 (88)

0.027CT - -
TT 0 (0) 6 (12)

mT-DLOOP1 m.16519T>C
TT 40 (80) 25 (50)

0.001TC - -
CC 10 (20) 25 (50)

Values are presented as number and percentage in brackets; Pearson chi-Square test and Kolmogorov-Smirnov two sample test were used. MA: 
migraine with aura, mT: mitochondrial.




