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Abstract

Background. The serotonergic system is considered to be involved in exercise behaviour. There is no available
data on the relationship between the polymorphism G861C of the serotonin receptor gene 5-HT,; and the level of
physical activity.

Objectives. The aim of the research was to estimate the association between the serotonin receptor gene polymor-
phism 5-HT,; G861C and the level of physical activity.

Material and Methods. The experiments were carried out on 387 men aged 23-72, living in Lower Silesia (Poland).
The level of physical activity was determined with use of International Physical Activity Quastionnaire (IPAQ, last
7-day recall). Genotyping of the polymorphic locus G861C of serotonin receptor gene 5-HTz was made by the
polymerase chain reaction (PCR) and minisequencing.

Results. In the examined group 3 types of genotypes were detected in the polymorphic locus: G/G, G/C and C/C.
There was no association between the physical activity level and the G861C polymorphism of the serotonin recep-
tor gene. However the authors have noticed a discordance of the genotypes’ distribution and the Hardy-Weinberg
equilibrium. C/C genotype was more frequent than expected in men characterized by low, but not moderate or
high, level of physical activity.

Conclusion. Obtained results could suggest a possible role of the serotonin receptor gene variability and the physi-
cal activity in men (Adv Clin Exp Med 2010, 19, 4, 455-459).
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Streszczenie

Wprowadzenie. Udziat genéw w populacyjnej zmiennosci poziomu aktywnosci fizycznej sktania do poszukiwania
jej specyficznego podloza molekularnego. W pismiennictwie nie ma danych dotyczacych relacji miedzy polimorfi-
zmem G861C genu receptora serotoniny 5-HT, a poziomem aktywnosci fizycznej.

Cel pracy. Ocena zwigzku poziomu aktywnosci fizycznej z polimorfizmem genu receptora serotoniny 5-HT;
G861C.

Material i metody. Badania przeprowadzono na grupie 387 mezczyzn w wieku 23-72 lat, mieszkanncéw Dolnego
Slaska. Poziom ich aktywnodci fizycznej oceniono na podstawie formy skroconej kwestionariusza IPAQ (IPAQ,
last 7-day recall). Oznaczenia polimorfizmu genu receptora 5-HT,; G861C dokonano za pomoca reakgji tanicucho-
wej polimerazy PCR i minisekwencjonowania.

Wyniki. Wedtug kryteriéw kwestionariusza IPAQ okolo 50% mezczyzn z terenu Dolnego Slaska wykazuje wyso-
ki poziom aktywnosci fizycznej. W badanej grupie stwierdzono wystepowanie genotypow trzech rodzajow: G/G,
G/C i C/C. Nie wykazano zaleznosci miedzy poziomem aktywnosci fizycznej a polimorfizmem genu receptora
serotoniny 5-HT,; G861C. Weryfikujac otrzymany rozklad czestosci genotypow z rozkladem zakladanym przez
prawo Hardy’ego-Weinberga w grupie o niskim poziomie aktywnosci fizycznej i lacznie w calej populacji, stwier-
dzono brak zgodnosci, podczas gdy w grupie o $rednim i wysokim poziomie aktywnosci fizycznej obserwowa-
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no rozklad zgodny z zalozeniami wyzej wymienionego prawa. Niezgodno$¢ polegala na czestszym wystepowaniu
genotypu C/C w grupie o niskim poziomie aktywnoéci fizycznej.

Whioski. Wyniki badan moga sugerowa¢ udzial genu receptora serotoniny 5-HT,; w populacyjnej zmiennosci
poziomu aktywnosci fizycznej (Adv Clin Exp Med 2010, 19, 4, 455-459).

Stowa kluczowe: polimorfizm genu receptora serotoniny 5-HT )3, aktywno$¢ fizyczna, mezczyzni.

Recent literature confirms the importance of
genetic factors for undertaking exercise, especially
in males [1, 2]. One of the elements that influ-
ences physical activity is the serotoninergic system
[3]. The dysfunction of the serotoninergic system
facilitates alcoholism, narcotic drugs addiction,
depression as well as aggression [4-6]. There is
data indicating presence of relationships between
above mentioned disorders and the G861C poly-
morphism of the 5-HT,; serotonin receptor gene
[7,8].

Ithasbeen shown that stimulation of the 5-HT
receptor increases locomotor activity of laboratory
animals [9]. However there is no information on
relationships between the function of the 5-HT
receptor and physical activity in humans.

The aim of this work was to assess associations
between the G861C polymorphism of the 5-HT 3
serotonin receptor gene and the level of physical
activity in healthy males.

Material and Methods

The authors invited 900 male adults to par-
ticipate in own investigation. They were randomly
chosen from the database of the Regional Statistic
Bureau of The Lower Silesian Province. Eventually
the authors could enroll 387, ethnically homoge-
nous, men for the study (43% of the target group).

All the investigated persons were physically
and anamnestically examined. The mean age was
47 + 12.8 years, body mass 84.22 + 13.62 kg, height
175 + 6.8 cm, BMI 27.30 + 4.1, 43% of the study
subjects accomplished higher education. 25% de-
clared tobacco smoking, 21% - hypertension, 19%
- low back pain, 5% - benign prostatic hyperplasia
and 4% - diabetes.

The anthropometric characteristics of the in-
vestigated group is shown in Table 1.

The authors evaluated the level of physical ac-
tivity of the investigated persons with the IPAQ
questionnaire (International Physical Activity
Questionnaire) [10].

The authors calculated the energy expenditure
associated with the physical effort and thus distin-
guished three groups of subjects characterized by:
low (group I), medium (group II) and high level of
physical activity (group III).

According to the IPAQ criteria persons in
group III should make at least 12 500 steps daily or
the equivalent activity of high or medium intensi-
ty. It means that they have daily at least one hour of
medium activity more as compared with baseline
level (estimated as an equivalent of 5000 steps).
Medium activity level is the smallest amount of
physical activity that positively affects the human
health status.

The blood samples were taken from the elbow
vein to obtain the DNA for the genotype poly-
morphism estimation. Full blood with EDTA was
stored at -20°C till the moment of DNA isolation
by the standard method usage. G861C polymor-
phism of 5-HTj serotonin receptor gene estima-
tion was made by the polymerase (PCR) chain re-
action and minisequencing (SnaPshot kit, Applied
Biosystems, USA). The first step was the amplifi-
cation of the gene fragment with the 548 alkaline
pairs.

Amplification was made by use the PCR Core
Kit (Qiagen) as well as the following reaction
mixture: Starter 1 : 5°- GAAACAGACGCCCAA-
CAGGAC - 3", Starter 2: 5° - CCAGAAACCGC-
GAAAGAAGAT - 3°, 1 x PCR buffer.

Reaction of amplification was led in following
conditions: initial denaturation lasting 3 minutes
in 95°C, then 35 cycles of denaturation in 95°C
lasting 30 s, addition in 55°C lasting 45 s, elonga-

Table 1. The anthropometric characteristics of the
investigated group of men. SD - standard deviation

Tabela 1. Charakterystyka antropometryczna badanej
grupy mezczyzn. SD - odchylenie standardowe

Mean SD Min-max.
(Srednia) (min.-
maks.)
Age - years 47.00 +12.81 | 23+72
(Wiek - lata)
Body mass 84.22 £13.62 | 54+132
(Masa ciata)
(kg]
Height 175.61 +6.8 159+196
(Wysoko$¢
ciata)
[cm]
BMI [kg/m?] 27.30 +4.1 1624291
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tion in 72°C lasting 30 s as well as the final elonga-
tion in 72°C lasting 5 minutes.

Then, the amplification product was purified
from the free nucleotides and oligonucleotidal
fragments by use Exo and SAP enzymes (Fermen-
tas, USA).

Detection of the polymorphic locus in purified
products of amplification was made by minise-
quencing method. In comparison to the starter,
the result of this reaction was a product elongated
by one nucleotide, marked by particular fluoro-
phor. Detection of the product were made by use
ABI 310 Analyser (Applied Biosystems, USA),
and the identification was made by GeneScan ver.
3.1.2 software (Applied Biosystems, USA).

Evaluation of the distribution of genotypes
with Hardy-Weinberg equilibrium in groups with
different activity level was made by a non-para-
metric x* test. The statistical importance was de-
fined as p < 0.05.

Results

Obtained results are presented in Tables
2 and 3.

Almost 50% of the investigated men declared
high level of physical activity level, 30% — medium
and 20% - low.

Genotyping of the 861 polymorphic locus of
the 5-HTp serotonin receptor gene was performed
in 347 men (because of the presence of endog-
enous polymerase chain reaction inhibitors and
several cases of hemolysis in the biological mate-
rial the authors could not obtain results for all the
investigated persons).

Majority of them had G/G genotype - 61.7%,
while G/C was present in 30.6% and C/C in 7.8%.

In group I, 68% of the studied subjects had
the G/G genotype, 22% - G/C and 10% - C/C. In
group II, almost 59% had the G/G genotype, 34%
- G/C and 8% - C/C. In group III the distribution
of the genotypes was respectively: 61% - G/G, 32%
- G/Cand 7% - C/C.

There was no statistically significant relationship
()% = 3.04, p = 0.55) between the physical activity and
the frequencies of the investigated genotypes.

The distribution of the investigated genotypes
was compared to the Hardy-Weinberg principle
(Table 3).

The authors found that the distribution of
genotypes was in H-W disequilibrium in group
I (p = 0.006). The frequency of the C/C genotype
(9.9%) was higher than expected (4.5%). In groups
IT and III there were no significant differences of
the genotypes frequencies.

In the whole studied sample, the C/C genotype
frequency was 7.8%, whereas its theoretical distri-
bution according to the Hardy-Weinberg principle
was 5.3% (p = 0.001).

Discussion

The serotoninergic system plays an important
role in human behavior.

Although the 5-HTR 1 b receptor has been
identified in many regions of the central nervous
system, its role in psychopathology is still being
determined. The G861C polymorphism of 5-HT
serotonin receptor is linked to suicidal tendencies
[11, 12], depression [13], aggression [14], alcohol-

Table 2. Frequencies of the particular genotypes in the 861 polymorphic locus of the 5-HT) serotonin receptor gene in

groups of different physical activity level

Tabela 2. Czgsto$¢ wystepowania poszczegdlnych rodzajow genotypéw w miejscu polimorficznym 861 genu receptora sero-
toniny 5-HT\y w grupach z réznym poziomem aktywnosci fizycznej

Physical activity level Genotypes Total
(Poziom aktywnoéci fizycznej) (Rodzaje genotypdow) (Razem)

G/G G/C C/C

N % N % N % N %
Low 48 67.6 16 22.5 7 9.9 71 20.4
(Niski)
Medium 61 58.6 35 33.6 8 7.7 104 30.0
(Sredni)
High 105 61.0 55 32.0 12 7.0 172 49.6
(Wysoki)
Total 214 61.7 106 30.6 27 7.8 347 100
(Lacznie)
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Table 3. Genotype frequencies compared to the Hardy-Weinberg principle [H-W]

Tabela. 3. Czestoéci wystepowania genotypoéw G i C oraz poréwnanie z prawem Hardy’ego-Weinberga (H-W)

The physical activity | Alleles frequency Genotypes type p value
level (Czgstos¢ alleli) (Genotypy) (Warto$¢
(Poziom aktywnosci | [%] [%] p)
fizycznej)
PG PC G/G G/C C/C
H-W H-W H-W

Low 78.9 21.1 67.6 62.2 22.5 33.3 9.9 4.5 0.006**
(Niski)
Medium 75.5 24.5 58.6 57.9 33.6 37.0 7.7 53 0.35
(Sredni)
High 77.0 23.0 61.0 59.3 32.0 35.4 7.0 53 0.21
(Wysoki)
Total 76.9 23.1 61.7 59.2 30.6 35.5 7.8 53 0.001***
(Lacznie)

b < 0.05.

% b < 0.001.

ism [8] and drug addiction [15]. The G861C poly-
morphism of 5-HT,; serotonin receptor gene has
been also found to be associated with the attention
deficit hyperactivity disorder (ADHD) [16, 17].

Animal studies have suggested the involve-
ment of the 5-HT 3 serotonin receptor in the loco-
motor behaviour. Studies carried out in laboratory
animals proved that stimulation of the 5-HT,; re-
ceptor with use of an active antagonist (CP 94253)
may increase the locomotor activity [9]. Other
authors noticed that injecting an antagonist of the
5-HT)p receptor (RU 24969) into the substantia
nigra of a rat causes the rotary movements of the
animal [18].

In studied sample the frequencies of 861G
and 861C alleles were respectively: 77% and 23%.
These results stand in line with a previous survey
in which the 861C allele frequency was 22% in
Caucasians, 20% in Afro-Americans, 36% in Latin
Americans and 38% in Asians [19].

The authors did not observe any statistically
significant relationship between G861C polymor-
phism of the 5-HT; serotonin receptor gene and
the activity level in the studied subjects. However
in men presenting the lowest level of physical activ-
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