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ABSTRACT

Objective: to identify the molecular genetic criteria of the risk of tension-type headache and migraine chro-
nization development. 
Materials and methods. The detection of the results for the determination of allelic variants was carried 
out by means of horizontal electrophoresis using a molecular weight marker. The determination of the gen-
otypes of the polymorphic variants of genes was carried out using high resolution melting PCR analysis. 
Results. Based on the performed molecular genetic studies, it has been established that the statistically 
signi cant (p < 0.05) risk factors of tension-type headache chronization are: the identi cation of the A-allele 
and AA-genotype of the DBH3 polymorphism of the dopamine-beta-hydroxylase gene DBH, as well as the 
identi cation of the G-allele and the GG-genotype of the Intron3SNP polymorphism of the preprotachykinin 
gene TAC1. It has been found that the statistically signi cant (p < 0.05) risk factors of migraine chronization 
are: the identi cation of the A-allele, GA- and AA-genotypes of the G29A polymorphism of the serotonin 
transporter gene SLC6A4, as well as the identi cation of the G-allele and the GG-genotype of the rs7793277 
polymorphism of the preprotachykinin gene TAC1.
Conclusion. The detection of these polymorphisms of the dopamine and preprotachykinin genes in the 
blood serum increases the risk of tension headache chronization by 1.395–1.991 times; the risk of migraine 
chronization by 1.235–1.395 times.
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РЕЗЮМЕ

Цель: установить молекулярно-генетические критерии риска хронизации головной боли напряженного 
типа и мигрени.
Материалы и методы. Детекцию результатов по определению аллельных вариантов проводили 
методом горизонтального электрофореза с использованием маркера молекулярных масс. Определение 
генотипов полиморфных вариантов генов проводили с применением метода анализа кривых плавления 
продуктов ПЦР высокого разрешения. 
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Результаты. На основании проведенных молекулярно-генетических исследований установлено, 

что статистически значимыми (p < 0,05) достоверными факторами риска хронизации головной боли 
напряженного типа являются: выявление А-аллеля и AA-генотипа полиморфизма DBH3 гена дофа-
мин-бета-гидроксилазы DBH, а также выявление G-аллеля и GG-генотипа полиморфизма Intron3SNP 
гена препротахикинина TAC1. Установлено, что статистически значимыми (p < 0,05) достоверными 
факторами риска хронизации мигрени являются: выявление А-аллеля, GA- и АА-генотипов полимор-
физма G29A гена транспортера серотонина SLC6A4, а также выявление G-аллеля и GG-генотипа поли-
морфизма rs7793277 гена препротахикинина TAC1.
Заключение. Выявление в сыворотке крови указанных полиморфизмов генов дофамина и 
препротахикинина увеличивает риск хронизации головной боли напряженного типа в 1,395–1,991 
раза, риск хронизации мигрени — в 1,235–1,395 раза. 

Ключевые слова: хроническая головная боль напряженного типа, хроническая мигрень, серотонин, 
дофамин, препротахикинин, риск развития хронизации.
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Introduction
Migraine is one of the most common 

forms of primary headache manifested by 
attacks of throbbing headache, more often 
by hemitype, in most cases accompanied by 
nausea, occasionally vomiting, poor tolerance 
of bright light (photophobia) and loud sounds 
(phonophobia). In almost one-third of patients, 
the attack is accompanied by transient 
neurological symptoms — migraine aura. The 
diagnostic criteria for migraines are listed in 
the International Classi cation of Headache 
Disorders, according to which primary, 
secondary forms of headache, as well as cranial 
neuralgia, central and primary facial pains, 
and other headaches are distinguished. 

Primary headaches include:
• migraine, which is divided into two types: 

migraine without aura and migraine with aura;
• tension-type headache;
• bundle (cluster) headache and other 

trigeminal vegetative (autonomous) cephalgias;
• other primary headaches.
According to epidemiological research, 

migraines affect from 5 to 38 % of the world 
population [1]. In 2000, migraine was included 
in the list of diseases that pose a signi cant 
problem for humanity, due to its widespread, 
signi cant impact on the quality of life of 
patients and socioeconomic consequences [3].

Despite the fact that family burden is not 
included in the diagnostic criteria of chronic 

tension-type headache and chronic migraine, 
the contribution of genetic factors into the 
determination of the pathogenesis of these 
diseases is very signi cant [4, 5].

The most signi cant evidence of the genetic 
origin of chronic tension-type headache and 
chronic migraines is provided by molecular 
genetic researches: the identi cation of the 
number of genes and loci on chromosomes, as 
well as the study of associations of candidate 
genes with the risk of the development of these 
diseases [6].

In the pathogenesis of chronic tension-type 
headache and chronic migraine, a signi cant 
role is played by the neurotransmitter serotonin, 
which, on the one hand, has a distinct effect 
on the cerebral vessels, on the other —
participates in pain impulse conduction [7, 8, 
9, 10]. Headache has a hereditary sensitivity 
to speci c stimuli or to cyclic changes in the 
central nervous system, which is expressed 
in neurovascular reactions. Migraines appear 
due to a central neurochemical imbalance, 
which includes low serotonin levels. Abnormal 
neurotransmission of serotonin triggers a 
cascade of events which leads to headache and 
accompanying symptoms [11]. 

Dopamine is a neurotransmitter that is also 
involved in the regulation of blood circulation 
in the brain, which proves its participation in 
the pathological mechanisms of the occurrence 
of chronic tension-type headache and chronic 
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migraine. A low concentration of blood plasma 
dopamine leads to hypersensitivity of the 
corresponding receptors, which is one of the 
pathogenetic links in the formation of the 
disease [12, 13, 14].

An important role in the development of 
chronic tension-type headache and chronic 
migraine is played by tachykinins, one of the 
largest groups of neuropeptides with the similar 
C-terminal sequence Phe-X-Gly-Leu-Met-
NH2 [15]. The genes encoding the precursors 
of tachykinins are called preprotachykinins. 
Neurokinin A and substance P, encoded by 
the human TAC1 gene, participate in sensory 
neurotransmission [16] and regulation of the 
central process - the pain threshold [17].

Objective
To identify the molecular genetic risk 

factors for the development of chronic tension-
type headache and migraine on the basis of the 
conducted molecular genetic study.

Materials and methods
The subjects of the study were patients with 

chronic tension-type headache and chronic 
migraine. The venous blood of 40 patients with 
the con rmed diagnosis of “chronic tension-
type headache” (group 1) and 72 patients 
with the con rmed diagnosis of “chronic 
migraine” (group 2) who were undergoing 
inpatient treatment in the state institution 
“Republican Research and Clinical Center of 
Neurology and Neurosurgery” was used as the 
biological material for the study. The control 
group consisted of 30 practically healthy 
individuals. The age of the patients at the time 
of examination was Me (25/75 (percentile): 
for group 1 — 40.50 (31.00/46.00) years, for 
group 2 — 40.00 (31.00/46.00) years, for the 
control group — 41.00 (32.75/49.50) years. 
The gender distribution in the groups was as 
follows: in group 1, the female/male ratio was 
82.50 % (n = 33)/18.50 % (n = 7), in group 2 —
81.94 % (n = 59)/18.06 % (n = 13), in the control 
group — 80.00 % (n = 24)/20.00 % (n = 6).
As a result, the groups were comparable by 
gender and age.

DNA isolation from the biological material 
was performed by means of DNA sorption on the 
membrane surface of a special column (a set of 
reagents “ArtDNA MiniSpin” (“ArtBioTech”, BY).

To determine the concentration and degree 
of purity of the isolated DNA, we performed 
spectrophotometric studies (NanoDrop 1000, 
Thermoscienti c, USA), at the same time deter-

mining the absorption ratio at the wavelengths 
of 260 and 280 nm (A260/280).

The following targets were selected for the 

design of speci c oligonucleotide primers: the 

gene encoding the serotonin transporter pro-

tein (SLC6A4) (GenBank ID 6532), the gene 

encoding dopamine-beta-hydroxylase (DBH) 

(GenBank ID 1621), and the gene encoding pre-

protachykinin (TAC1) (GenBank ID 6863).

The following pairs of speci c oligonucle-

otide primers were used to identify 5-HTTL-

PR and G29A polymorphisms of the serotonin 

transporter gene SLC6A4:

S-1-F-5′-GGCGTTGCCGCTCTGAATGC-3′

S - 1 - R - 5 ’ - G A G G G A C T G A G C T G G A -

CAACC-3’ (for 5-HTTLPR detection);

S-2-F-5′-CTCACCAGCGTCACCACA-3′

S-2-R-5’ - CTCACATCAACCCTGCTTAGG-3’ 

(for G29A detection).

The following pairs of speci c oligonucle-

otide primers were used to identify the poly-

morphisms of DBH2 and DBH3 of the dopa-

mine-beta-hydroxylase DBH gene:

D-2-F-5′-GCAAAAGTCAGGCACATG-

CACC-3′

D-2-R-5’-GTCAGCGAGATGGGGAGGTG-

GA-3’ (for DBH2 detection);

D-3-F-5′-TCCTTCATGCCTGGAGCCCAGT-

GCTTGTCT-3′

D-3-R-5’-GACAGGAAAGGTACTATGA-

CATTGGCACAG-3’ (for DBH3 detection).

The following pairs of speci c oligonucle-

otide primers were used to detect the rs7793277 

and Intron3SNP polymorphisms of the preprot-

achykinin TAC1 gene:

T-1-R-5’-GCGGTACACTCTCCTGACCT-

GTC-3’ (for rs7793277 detection);

T-2-R-5 ’-CAAGTGCATGTGGAAGAG-

GATTTT-3’ (for Intron3SNP detection).
The composition of the reaction mixture 

to detect polymorphisms in 5-HTTLPR and the 
G29A gene and serotonin Transporter SLC6A4: 
1 µl genomic DNA (50 µg/µl) and 0.4 µl of each 
primer (5 mM) and 0.2 µl Taq polymerase (1 U µl),
5 µl of Master-Mix, of 13.0 µl DEPC; the  nal 
volume is 20 µl. The thermal cycling condi-
tions are: 95 °C 3 min (hot start); 38 cycles —
95 °C 45 s (denaturation), 63 °C 60 s (anneal-
ing), 72 °C 60 s (elongation); 72 °C 7 min.

The composition of the reaction mixture to 
detect polymorphisms of DBH2 and DBH3 gene 
and the dopamine-beta-hydroxylase DBH: 1 µl 
genomic DNA (20 µg/µl) and 0.4 µl of each primer 
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(5 mm) and 0.2 µl Taq polymerase (5 U/µl), 5 µl 
Master-Mix, of 13.0 µl DEPC; the  nal volume is 
20 µl. The thermal cycling conditions are: 94 °C
5 min (hot start); 40 cycles — 94 °C 30 s
(denaturation), 60 °C 30 s (annealing), 72 °C
30 s (elongation); 72 °C 2 min.

The composition of the reaction mixture for 
the detection of the polymorphisms rs7793277 
and Intron3SNP gene preprotachykinin TAC1: 
1 µl genomic DNA (50 µg/µl) and 0.4 µl of each 
primer (5 mM) and 0.2 µl Taq polymerase (1 U/µl),
5 µl of Master-Mix, of 13.0 µl DEPC; the  nal 
volume is 20 µl. The thermal cycling conditions 
are: 95 °C 5 min (hot start); 40 cycles — 95 °C 45 s
(denaturation), 60 °C 30 s (annealing), 72 °C
30 s (elongation); 72 °C 5 min.

The detection of the allelic variants was 
performed by horizontal electrophoresis using 
a molecular weight marker.

The determination of the genotypes (homo- 
and heterozygous spectra) of the polymorphic 
gene variants was performed by means of the 
method of high resolution PCR product melt-
ing curves (high resolution melting analysis – 
HRM-analysis) using the intercalating dye Eva-
Green. The tubes were  lled with: 10 µl SsoFast 
EvaGreen, 2 µl direct primer, 2 µl reverse prim-
er, 6 µl of isolated DNA. The total volume of the 
sample was 20 µl. The samples were placed in 
an ampli er. The device was programmed ac-
cording to the following program: 98 °C 3 min 
(activation of the enzyme); 40 cycles 98 °C 5 
s (denaturation), 55 °C 5 s (annealing/elon

 All quantitative data had a nonparametric 
distribution (the normality test was performed 
using the Kolmogorov-Smirnov criterion) and 
are presented as median and quartile values 
(Me (Q25/75)). Absolute and relative (%) indica-
tors were used to characterize the frequency of 
the studied features. A 95 % con dence inter-
val (CI) was determined for the relative indica-
tors. To determine the degree of association of 
the studied factors with the risk of developing 
the disease, the criterion χ2 Pearson was used. 
The critical signi cance level for testing statis-
tical hypotheses is assumed to be at p < 0.05. 
To compare the studied groups by the frequen-
cy of the detection of the risk factors for the 
disease development, we used the calculation 
of the odds ratio with the data being compiled 
in a 2 × 2 table.

Results and discussion
The recording of the data of the conducted 

molecular genetic studies on the distribution 
of the allelic variants, as well as on the deter-
mination of the genotypic pro le of 5-HTTLPR 
and G29A gene of the serotonin Transporter
SLC6A4 was done with the account of the study 
groups (table 1).

Table 1. Distribution of the allelic variants and genotypes of the serotonin transporter gene 
SLC6A4 depending on the study group

Polymorphism Allele/ Genotype
Group 1 (n = 40) Group 2 (n = 72) Control (n = 30)

n % n % n %

5-HTTLPR

L 52 65.00 106 73.61 42 70.00

S 28 35.00 38 26.39 18 30.00

LL 19 47.50 42 58.33 15 50.00

SS 7 17.50 8 11.11 3 10.00

LS 14 35.00 22 30.56 12 40.00

G29A

G 75 93.75 117 81.25 58 96.67

A 5 6.25 27 18.75 2 3.33

GG 35 87.50 53 73.61 28 93.33

AA — — 8 11.11 — —

GA 5 12.50 11 15.28 2 6.67

When analyzing the genetic structure of the 
patients with chronic tension-type headache and 
chronic migraine, the distribution of genotypes 

characteristic of the Caucasian population was 
revealed: the frequency of the occurrence of the 
S-allele of 5-HTTLPR polymorphism is 0.32, the 
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frequency of genotypes corresponds to LL — 0.47,
SS — 0.15, LS — 0.38. According to our data, 
the genotypic pro le of the patients with chronic 
tension-type headache and chronic migraine 
was characterized by the following indicators: 
LL — 0.47 and 0.58; SS — 0.18 and 0.11; LS — 
0.35 and 0.31, respectively. The frequency of the 
S-allele was 0.5 and 0.26, respectively. When 
analyzing the allelic and genotypic pro les of 
the patients in the control group, there were 
no statistically signi cant differences (p > 0.05)
in the distribution compared to the main 
group of patients, as well as compared with the 
population data.

Within the course of the molecular genetic 
studies aimed at the determination of the alleles 
and genotypes of the G29A polymorphism, it 
was found that the detection of A-alleles (and, 
respectively, the genotype of AA and GA) is 
typical for patients with chronic migraine: the 
frequency of the occurrence of the A-allele in 
group 1 was 0.06, in group 2 — 0.19, in the 
control group — 0.03. The genotype pro le was 
characterized by the following distribution: in 
group 1, GG — 0.88, GA — 0.12; in group 2, 
GG — 0.74, GA — 0.15; in the control group, 
GG — 0.93, GA — 0.07. In group 2 of the 
patients with chronic migraine, the genotype 
pro le was characterized by the presence of the 
AA genotype, which was detected in 8 patients 
(the frequency of the occurrence of AA was 
0.11). Based on this fact, we suggested that 
there was a possible in uence of the A-allele 
and, respectively, the AA and GA genotypes 
polymorphisms of the G29A polymorphism on 
the risk of developing chronic migraine.

The analysis of the signi cance of the 
differences in the frequency of the occurrence 
of signs was evaluated using the ×2 criterion 
in the conjugacy table 2 × 2. The odds ratio 
of the development of chronic migraine in the 
detection of A-allele amounted to OR = 1.393

 p < 0.05; in identifying the GG-
genotype, the odds ratio of the development 
of disease chronicity was OR = 1.235 (lower-
upper boundary of the 95 % CI 0.941–1.619), 
p < 0.05; the identi cation of the AA genotype is 
the absolute criterion of the risk of developing 
chronic migraine.

The Yates-corrected × 2 criterion was 
7.039 for the A-allele 7.039 at p < 0.05, which 
indicates a statistically reliable signi cance 
of differences in outcomes depending on 
exposure to the risk factor. The odds ratio for 
the development of chronic migraine amounted 
to 6.692 (lower-upper boundary of the 95 % CI 
of 1.538–29.119), p < 0.05.

Thus, the laboratory criterion for the risk of 
developing chronic migraine is the detection of 
the A-allele, as well as GA- and AA-genotypes 
of the G29A polymorphism of the SLC6A4
serotonin transporter gene.

The recording of the data of the conducted 
molecular genetic studies on the distribution 
of the allelic variants, as well as on the 
determination of the genotypic pro le of DBH2 
and DBH3 gene of dopamine-beta-hydroxylase 
DBH was done with the account of the study 
groups (table 2).

Table 2. Distribution of the allelic variants and genotypes of dopamine-beta-hydroxylase DBH 
gene depending on the study group

Polymorphism Allele/ Genotype
Group 1 (n = 40) Group 2 (n = 72) Control (n = 30)

n % n % n %

DBH2

Del 39 48.75 60 41.67 26 43.33

Ins 41 51.25 84 58.33 34 56.67

del/del 10 25.00 18 25.00 5 16.67

ins/ins 11 27.50 30 41.67 9 30.00

del/ins 19 47.50 24 33.33 16 53.33

DBH3

G 25 31.25 69 47.92 31 51.67

A 55 68.75 75 52.08 29 48.33

GG 7 17.50 15 20.83 14 23.33

AA 22 55.00 18 25.00 12 20.00

GA 11 27.50 39 54.17 34 56.67

The frequency of alleles and genotypes as 
per DBH2 polymorphic loci did not differ from 

the average population, and no deviations from 
the Hardy-Weinberg equilibrium were detected. 
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The frequency rates of Del-allele polymorphism 
DBH2 in the groups of patients with chronic 
headache of the tension-type and chronic 
migraine were 0.49 and 0.42, the detection 
rate of the Ins-allele — 0.51 and 0.58; the rate 
of the detection of genotypes in the studied 
groups was — del/del — 0.25 and 0.25, ins/
ins 0.27 and 0.42, del/ins — 0.48 and 0.33. In 
the control group, the detection rate of Del- and 
Ins-alleles was 0.43 and 0.57, respectively; the 
genotype frequency was — del/del — 0.17, ins/
ins — 0.53, and del/ins — 0.30.

Based on the performed studies, we found 
that the frequency of the occurrence of the 
A-allele DBH3 in the biological material of the 
patients with chronic tension-type headache 
was 0.68 as compared to 0.52 in the group of 
the patients with chronic migraine and 0.48 in 
the control group. In addition, an increase in 
the frequency of the detection of AA-genotype 
DBH3 in this group is noteworthy: 0.55 against 
0.25 in group 2 and 0.20 in the control group. 
Based on this fact, we suggested there was 
a possible in uence of the A-allele and AA-
genotype of DBH3 polymorphism on the risk of 
developing chronic tension-type headache.

The analysis of the signi cance of 
differences in the frequency of the occurrence 
of signs was evaluated using the ×2 criterion in 

the conjugacy table 2 × 2. The odds ratio of the 
development of chronic tension-type headache 
when detecting the A-allele was OR = 1.467 
(lower-upper bound of 95 % CI 1.054–2.041), 
p < 0.05; with the AA genotype, the odds ratio 
was OR = 1.823 (lower-upper bound of 95 % CI 
1.230–2.733), p < 0.05.

The Yates-corrected ×2 criterion was 5.135 
for the A-allele at p < 0.05, which indicates a 
statistically signi cant difference in outcomes 
depending on exposure to the risk factor. The 
ratio of chances for the development of chronic 
tension-type headache with the detection of the 
A-allele was 2.325 (lower-upper bound of 95 % 
CI 1.176–4.702) at p < 0.05; with the detection 
of the AA genotype — 4.889 (lower-upper bound 
of 95 % CI 1.644–14.543) at p < 0.05.

Thus, the laboratory risk criterion for the 
development of chronic tension-type headache 
is the detection of the A-allele, as well as the 
AA-genotype of the DBH3 polymorphism gene 
of dopamine-beta-hydroxylase DBH.

The recording of the data of the 
conducted molecular-genetic studies on the 
distribution of the allelic variants, as well as 
on the determination of the genotypic pro le of 
rs7793277 and Intron3SNP of the protachykinin 
TAC1 gene was done with the account of the 
study groups (table 3).

Table 3. Distribution of the allelic variants and genotypes of the preprotahikinin gene TAC1 
depending on the study group

Polymorphism
Allele/ Geno-

type

Group 1 (n = 40) Group 2 (n = 72) Control (n = 30)

n % n % n %

rs7793277

G 56 70.00 122 84.72 42 70.00

C 24 30.00 22 15.28 18 30.00

GG 27 67.50 53 73.61 15 50.00

CC 11 27.50 3 4.17 3 10.00

GC 2 5.00 16 22.22 12 40.00

Intron3SNP

G 70 87.50 94 65.28 39 65.00

C 10 12.50 50 34.72 21 35.00

GG 32 80.00 30 41.67 13 43.33

CC 2 5.00 8 11.11 4 13.34

GC 6 15.00 34 47.22 13 43.33

On the basis of the conducted molecular 
genetic studies, we found an increase in the 
frequency of the detection of the rs7793277 
G-allele in the biological material of the patients 
with chronic migraine – it was 0.85, while in 
the group of the patients with chronic tension-
type headache and in the control group — 0.70. 

A similar trend was found for the GG genotype 
rs7793277 — in the group of the patients with 
chronic migraine, it was 0.74, while in the 
group of the patients with chronic headache 
and the control group, it was 0.68 and 0.50, 
respectively. Based on the obtained data, we 
suggested there was a possible in uence of 
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the G-allele and GG-genotype on the risk of 
developing chronic migraine.

The analysis of the signi cance of 
differences in the frequency of the occurrence 
of signs was evaluated using the × 2 criterion 
in the conjugacy table 2 × 2. The odds ratio of 
developing chronic migraine with the detection 
of the G-allele was OR = 1.353 (lower-upper 
limits of 95 % CI 1.008–1.815), p < 0.05; 

The Yates-adjusted ×2 criterion was 4.927 
for the G-allele at p < 0.05, which indicates 
statistically signi cant differences in outcomes 
depending on the exposure to the risk factor. 
The odds ratio for the development of chronic 
migraine in the detection of the G-allele was 
2.377 (lower-upper bounds 95 % CI 1.164–
4.857) at p < 0.05; in the detection of the GG-
genotype — 2.789 (lower-upper bounds 95 % 
CI 1.149–6.773), p < 0.05.

Thus, the laboratory criterion for the risk of 
developing chronic migraine is the identi cation 
of the G-allele, as well as the GG-genotype of 
the rs7793277 polymorphism of the TAC1
preprotachikinin gene.

In the biological material of the patients 
with chronic tension-type headache, a 
statistically signi cant increase was revealed 
in the detection rate of G-allele Intron3SNP – 
0.88 against 0.65 in chronic migraine and in 
the control group, respectively; as well as an 
increase in the detection rate of GG-genotype 
Intron3SNP — 0.80 with chronic tension-type 
headache, 0.42 and 0.43 in chronic migraine 
and control group, respectively. Based on 
the obtained data, we suggested there was a 
possible in uence of the G-allele and GG-
genotype on the risk of developing chronic 
tension-type headache.

The analysis of the signi cance of 
differences in the frequency of the occurrence 
of signs was evaluated using the ×2 criterion in 
the 2 × 2 conjugacy table. The odds ratio of the 
development of chronic tension-type headache 
when detecting the G-allele was OR = 1.991 (lower-
upper limits of 95 % CI 1.008–1.815), p < 0.05;

when detecting the GG-genotype, the odds ratio 
of developing chronic disease was R = 1.395 
(lower-upper limits of 95 % CI 1.008–1.929), 
p < 0.05.

The Yates-adjusted × 2 criterion was 4.927 
for the G-allele at p < 0.05, which indicates 
statistically signi cant differences in outcomes 
depending on the exposure to the risk factor. 
The odds ratio for the development of chronic 
tension-type headache when detecting the 
G-allele was 1.991 (lower-upper bounds 95 % 
CI 1.173–3.379) at p < 0.05; when detecting the 
GG-genotype — 2.222 (lower-upper bounds 95 %
CI 1.218–4.053) at p < 0.05.

Thus, the laboratory criterion for the risk 
of developing chronic tension-type headache is 
the identi cation of the G-allele, as well as the 
GG-genotype of the Intron3SNP polymorphism 
of the TAC1 preprotachikinin gene.

Conclusions
The molecular genetic risk factors for the 

development of chronic tension-type headache 
have been identi ed: the detection of the A-allele 
and AA-genotype of the DBH3 polymorphism 
of the dopamine-beta-hydroxylase DBH
gene increases the probability of developing 
chronic disease by 1.467 and 1.823 times, 
respectively; the identi cation of the G-allele 
and GG-genotype of the gene polymorphism 
Intron3SNP preprotachykinin TAC1 increases 
the likelihood of the chronic disease by 1.991 
and 1.395 times, respectively.

 The molecular genetic risk factors for the 
development of chronic migraine: A-allele and 
GA-genotype of the G29A polymorphism of the 
serotonin transporter gene SLC6A4 increases 
the likelihood of the development of the chronic 
disease by 1.393 and 1.235 times respectively, 
and the detection of AA-genotype is an absolute 
risk factor for the development of the chronic 
diseases; the identi cation of the G-allele 
and GG-genotype of the gene polymorphism 
rs7793277 preprotachykinin TAC1 increases 
the likelihood of developing chronic diseases by 
1.353 and 1.395 times, respectively.
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