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ABSTRACT

Allelic polymorphism of serotonin transporter 5-HTTLPR is connected with higher risk of vulnerabil-ity to the mental pathologies, which are
associated with disorders in regulation of emotional behavior. However, the influence of this polymorphism on predisposition to disorders significantly
differs in the different ethnic groups. The aim of our study is an exploration of the 5-HTTLPR effects on the change of theta-band spectral power
in EEG in condition of recognition of the written emotional sentences in the Yakuts in comparison with the Russians. 78 healthy Yakutian students
and 82 healthy Russian students participated in the study. In EEG experiment, the participants recognized a grammatical error in the Russian
written sentences. The sentences contained a hidden condition, which was not clearly announced to participants: - some of sentences described
unanimated objects, own anxiety of participant, anxiety of other persons, own aggression of participant or aggression of other persons. The probes
of blood or buccal epithelium were taken in each participant for genetic analysis. It was revealed that the frequency of occurrence of the S-allele
of the 5-HTT gene in the Yakuts was significantly higher (73%), than that in the Russians (39%). In EEG, the emotional sentences induced the
higher amplitude of theta-band synchronization in comparison with the neutral sentences in all participants. The participants with the genotypes LS
and SS showed essentially smaller differences in amplitude of EEG reaction after onset of sentences from different categories in comparison with
the people with LL genotype. Our study supports the hypothesis that S- allele of 5-HTTLPR is associated with lower sensitivity to emotion-related
stimuli, that could be connected with the risk of affective pathologies in people with such allele. Acknowledg-ment: Recording and processing of
EEG was executed under financial support of the Russian Science Foundation, grant Ne 17-18-01019, «l and other — predictors and mechanisms
of cooperative and competitive behavior». The collection of genetic probes was executive under support of the Russian Science Foundation, grant
Ne 16-15-00128, «Structural features of gene SIRT1 as the basis for choose of personalized medicine therapy of depression».
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INTRODUCTION

Behavioral cognitive control is the com-
plex of processes in the human brain, which
is responsible for effective achievement of
goals and adaptation to changeable en-
vironmental conditions [11]. According to
the modern neuroscientific studies [8; 9],
the behavioral control mechanism includes
two contradicting to each other processes:
an activation of goal-directed motions (so-
called “activation control”), and an inhibi-
tion of motions, which are non-relevant to
achievement of goals (i.e. “inhibitory con-
trol”) [1]. Stop-signal paradigm (SSP) is the
experimental method which was specially
suggested for testing of balance between
the activation and inhibitory processes in
clinical norm and under different kinds of
neurologic or mental disorders [5]. SSP
experiment tests motor reactions of partic-
ipants to the onset of several quickly ap-
pearance and disappearance stimuli. An
examinee had to press one of two buttons
quickly after the onset of different target
signals. In some cases, the examinee had
to suppress an movement, already begun,
if after a target signal there was a stop-sig-
nal onset. The SSP technique is widely
applied to testing patients with many kinds
of behavioural pathologies, including Par-
kinson’s disease, syndrome of children’s
hyperactivity, impulsive syndrome, etc.

Neurophysiological studies by means of
EEG and fMRI techniques have shown that
the activation of movements is connected

with inclusion of the bottom-up processes
arising in the parietal cortex. The move-
ment inhibition is associated with top-down
processes arising in the middle frontal
cortex [8]. In EEG studies, the activation
control is reflected in the dynamics of al-
pha/beta rhythm, whereas the inhibitory
control is connected with the changes of
delta/theta rhythm. Also, the EEG and fMRI
indicators in the SSP conditions have the
strong inter-personal variability depending
on age, the anxiety level, and genetic fea-
tures of healthy participants [7; 9].

The serotonin transporter (5-HTT) is the
protein which mediates the re-uptake of se-
rotonin from the synaptic cleft [11]. Several
genetically defined modifications of this
protein were detected in humans and an-
imals. 5-HTTLPR on genetic site SLC6A4
is one of the allelic polymorphisms of the
serotonin transporter. Among humans,
this gene exists in two variants: “long”
(L — allele) and short (S — allele) protein.
Respectively, each person can have one
of three genotypes: LL, LS, or SS [4]. In
addition, the L- allele can be either active
(La) or passive (Lg). Earlier, the numerous
researches on animals and human clinical
patients showed the association of an in-
creased risk of many affective pathologies
including anxiety disorder, depression,
alcoholism, and predilection to suicide
among people who have SS genotype [3;
4]. There was the assumption that the ge-
netic analysis of this polymorphism can be

used in preventive diagnostics of mental
diseases which are related to the distur-
bance of self-checking of behavior. How-
ever, further researches generated some
doubts about the efficiency of such an ap-
proach. In particular, it was revealed that
the 5-HTTLPR polymorphism could have
an opposite effect on vulnerability to men-
tal disorder in representatives among Cau-
casian and Mongoloid ethnic groups. As it
was shown in several independent studies,
the S-allele is seldom among the popula-
tion of Western Europe. This allele is as-
sociated with a higher risk of development
of affective pathologies among the Europe-
ans. On the contrary, the S- allele is widely
spread among the Asian populations, in-
cluding Japanese, Koreans, Mongols, and
the Tuvinians. Among these Asian ethnic
groups, S- allele is associated with lower
vulnerability to the affective mental dis-
eases [6; 10]. Thus, for the same mental
disorder, the same genotype can appear
as the factor, increasing the risk of disease
and, in other ethnic groups, as the factor
reducing the risk of this disease. By the
present moment, the reasons of such an
“invertation” of the genotype effect among
different groups of people is still unclear. Is
it bound to climatic conditions of life, fea-
tures of education, economic factors, or to
something else?

The aim of study: In this study, we
compare the effect of the 5-HTTLPR allelic
polymorphism on the behavioural mea-
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sures and brain activity (EEG) in the exper-
imental conditions of the Stop-signal para-
digm among two ethnically different groups
of healthy people (young Yakutian students
who constantly live in Yakutsk, and young
Russian students who constantly live in No-
vosibirsk). Firstly, we try to define whether
the genetic differences in serotonin trans-
porter structure influences the behavior
and brain activity in the conditions of ex-
perimentally induced load to the system of
behavioral cognitive control. Secondly, we
do the comparative research on the 5-HT-
TLPR effects among two groups of healthy
people differing who belong to different eth-
nical groups and residences.

METHODS

78 young and healthy Yakutian students
of the Medical Faculty of the North-Eastern
Federal University (age 20,1+2,3 years old,
30 men and 48 women) and 82 students
of the Novosibirsk State University (age
22,143,4 years, 31 men and 51 women)
participated in the study. All participants
gave informed written consents prior to the
experiment and filled out the questionnaire
concerning their mental, or neurological
diseases, or application of narcotic drugs
and any other psychoactive substances.
People with such diseases or those who
used psychotropic drugs were excluded
from the study. Besides, the level of gen-
eral and emotional intelligence were esti-
mated for all participants. IQ scores of the
groups were matched as closely as possi-
ble based on their performance. The exper-
imental protocol was approved by the ethi-
cal committee of the Institute of Physiology
and Basic Medicine in accordance with the
Helsinki Declaration of biomedical ethics.

The samples of blood and buccal epi-
thelium for analysis of the 5-HTTLPR ge-
netic polymorphism have been taken from
all participants. The genetic analysis has
been executed in the Institute of Cytology
and Genetics of SB RAS, according to
the method described in the paper of Sa-
vostyanov et al. [10].

The SSP version, earlier offered by A.N.
Savostyanov with coauthors [9], was used
for the EEG experiment. The participants
played a computer game called “The Hunt".
The images of either a tank or a deer ap-
peared randomly on the computer screen.
In total number of 130 images with inter-
stimulus intervals from 3 to 7 seconds were
presented to each participant. Each image
was demonstrated during 750 ms. The par-
ticipant had to identify the image, to choose
weapon (onions for a deer or anti-tank gun
for a tank), and to press one of two buttons
referred to a necessary weapon. If the par-
ticipant managed to choose the weapon
correctly before the image disappeared,
their game account increased to one point
(each time). If weapon was chosen incor-
rectly or if the choice took longer than 750
ms, one point was subtracted from the ac-
count. In 35 cases, the stop-signal (a red

square in the center of the screen with
the text, “STOP”) was presented after the
emergence of target stimulus. Thus, two
experimental conditions were suggested
for each participant, “Go”, in case they
needed to react quickly to a target signal,
and, “Stop”, in case they needed to inhibit
an already begun movement quickly.

The intervals between the emergence
of target stimulus and the emergence of
stop-signal were calculated individually.
For this purpose, the average reaction
time was defined during the first 30 pre-
sentations of target stimulus made with-
out stop-signal. Delays between the target
stimulus and the stop-signal were calcu-
lated in an equal proportion as 10%, 25%,
30% and 50% of the average reaction time.
Respectively, for successful performance
the participants had to level the balance
of motor responses speed. They should
not have reacted to a stimulus too quickly
(since it increased the risk of pressing the
button after stop-signal onset), and too
slowly (since it increased the risk of missed
pressing). Success at this game demanded
difficult, balanced behavioral control taking
into account several factors at once.

The average time of correct reactions
in the “Go” condition, the percentage of
missed pressing, the percentage of cor-
rectly and incorrectly chosen weapon,
the percentage of correct inhibition after
emergence of the stop-signal, the num-
ber of pressings before emergence of the
stop-signal, and the number of pressings
after emergence of the stop-signal were
defined as the measures of behavioural
indicators.

EEGs with the events markers were
recorded from all the participants during
the execution of linguistic task. EEGs were
recorded with the help of the Brain Prod-
ucts amplifier, Germany, with bandpass
range from 0,1 to 100 Hz, with a frequency
of sampling of 1000 Hz. Among the group
of Russians, the EEG records were carried
out through 128 channels located accord-
ing to the International 10-5% schema with
the referent on Cz and grounding electrode
on AFz. Among the Yakutian ethnic group,
the EEG records were made through 64
channels located according to the 10-10%
schema.

EEG-signals were processed by means
of the EEGIab_toolbox [https://sccn.ucsd.
edu/eeglab/index.php]. Under the pre-pro-
cessing data, EEGs were filtered in the
range from 1 to 40 Hz. Eye and motor ar-
tifacts were rejected by means of the anal-
ysis of independent components (ICA, [4]).
Event-related spectral perturbations (ER-
SPs, [4]) were applied as the measure of
brain activity connected to the tasks’ exe-
cution and for the revealing of genetic ef-
fects.

RESULTS

The significant differences between
the frequencies of population distribution

of the polymorphic alleles of the serotonin
transporter gene were revealed among the
groups of Russians and Yakuts. The fre-
quency of La-allele was 51% among the
participants of Russian group and 21%
among the participants of Yakuts’ group,
whereas the frequency of S-allele was
39% among Russians and 73% among the
Yakuts. The frequency of Lg-allele was 6%
among both groups. The significance of in-
tergroup differences was estimated by the
X2 criteria.

The statistical significance of be-
havioural results was estimated indepen-
dently for each of the chosen measures
by means of one-way ANOVA with factors
«group» (Yakuts or Russians) and «geno-
type» (LL, LS or SS). The main effect of
«genotype» was highly significant for the
percentage of correct pressings with the
«Go» condition, F(2, 150) =5.09; p =0.007.
The participants with the LL genotype have
shown the reduced quality of task execution
(82,71£1,3%) in comparison with the LS het-
erozygotes (87,4+0,9%), and with the SS
genotype carriers (87,1+0,8%). Besides,
the genotype had a significant influence on
the indicator of general speed of reaction,
F(2, 150) = 4.31; p = 0.015. The partici-
pants with LL genotype reacted to stimuli
more slowly (575,2£5,9 ms) than those
who carried the LS (554,4+4,2 ms) and SS
(555,4+3,6 ms) genotypes. Thus, people
at whom the S- allele has been revealed,
both in homozygous (SS) and in heterozy-
gote (LS) positions, have shown the higher
speed of reaction and greater success at
task-execution in comparison with the LL
people. Significant values of the factor
«group» without interaction with a factor
«genotype» have been revealed for the
percentage of correct pressings, F(1, 150)
=4.88; p = 0.029, (Yakuts have 88,0+1.4%
and Russian have 84,3+0,9%) and also for
the indicator of missed pressings, F(1, 150)
= 6.55; p = 0.012, (Yakuts have 8,9+1,3%
and Russians have 12,9+0,8%). Thus, the
Yakutian participants have shown signifi-
cant, though not too essential, advantages
in comparison with Russian participants
on measures of motor control, which have
not been directly connected with the 5-HT-
TLPR polymorphism.

In general, the EEG patterns in both
SSP-conditions corresponded to what
was received in our earlier study [9]. The
spectral power increase (synchronization)
in the interval of 100-1000 ms after a tar-
get stimulus onset in the 1-7 Hz frequency
range with an amplitude maximum in visual
cortex was revealed in the «Go» condi-
tion. Also, during 300-1500 ms interval and
at 8-12 Hz frequency range the spectral
power decrease (alpha-desynchronization)
was revealed in frontal and parietal corti-
cal areas. In the central (motor) cortex, the
desynchronization in the frequency range
of beta-band (12-20 Hz) was obtained,
which directly preceded button pressing.
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Figure 1. The differences in EEG responses in the «Go» condition of SS between the people with LL genotype (left) and SS genotype (right).

A first vertical line reflects the moment of target-stimulus onset on the computer screen, second vertical line represents the moment of button
pressing. The plot of event-related spectral perturba-tion (ERSP) shows values averaged among the people with LL (left panel) and SS (right panel)
genotype. The duration of alpha-desynchronization is longer among the people with LL genotype than that among the SS people.

In the «Stop» condition, the amplitude of
alpha and beta responses was reduced in
comparison with the «Go» condition, but
the additional high-amplitude synchroni-
zation in slowly-wave EEG ranges (delta
and theta) was shown. Comparison of two
genetically different groups of participants
was carried out by means of the nonpara-
metric bootstrap method (see the Figure 1).
It was shown that the participants with LL
genotype had longer (about 1500 msecs)
and higher amplitude of alpha-desynchro-
nization in comparison with the carriers
of the LS and SS genotypes, both in the
«Go» and «Stop» conditions of the SSP.
Correlation analysis revealed that the la-
tency of alpha-desynchronization in both
experimental conditions negatively cor-
relates with the quality of task execution
(r =-0,56; p = 0,045) and the time of task
execution (r =-0,73; p = 0,003), i.e. smaller
latency corresponded to better and quicker
task execution. Beta rebound, i.e. increase
in beta-power after the task finishing, have
been found in the 15-20 Hz frequency
range among the carriers of the LS and SS
genotypes only, but not in the LL carriers.
DISCUSSION AND CONCLUSION
Thus, we revealed that the S-allele of the
5-HTTLPR polymorphism is more widely
spread among the Yakutian population in
comparison with Russians and, vice versa,
L- allele is spread more widely among Rus-
sians, that completely corresponds to the
results which were received earlier by the
comparing other Caucasian and Mongoloid
populations [6; 10]. It is also revealed that
among both Russians and Yakuts, people
with S- allele showed significantly higher
abilities to control the difficult behavior in
the conditions of time deficit. In addition,
Yakuts have shown better abilities to the

sensory-motor task execution in the SSP
conditions, in comparison with Russians,
which directly are not connected with 5-HT-
TLPR polymorphism. Theoretically, it could
be caused either by living conditions or
some other genetic factors which were not
researched by us. EEG shows that S- al-
lele carriers have demonstrated shortened
and lowered amplitude responses in al-
pha-band. It was also connected with the
quality of motor control.

In the introduction to this article, we
mentioned that S-allele is connected with
higher vulnerability to affective disorders
among the European population and with
lower vulnerability to such violations among
the Mongoloid populations. With the help of
the results given in our study, it is possi-
ble to conclude that S-allele improves an
ability to the behavioral control in the con-
ditions of time deficit. We assumed that the
high frequency of occurrence of this allele
among Yakuts can be connected with the
fact that it is the adaptive factor in those
climatic conditions which assume the need
of fast estimates of external events and ex-
ecutions of decisions. It is also possible to
note that S-allele carriers have shown the
decreased stability of attention (in case of
the tasks execution that it is reflected in the
alpha-band dynamics). It can be the reason
of the violations arising among such peo-
ple in environmental conditions, which are
not connected with time deficit for decision-
making, but with requiring the long and
steady concentration of attention.

REFERENCES:

1. Band, G.P.H. Horse-race model
simulations of the stop-signal procedure /
G.P.H. Band, M.W. van der Molen, G.D. Lo-
gan // Acta Psychologica. — 2003 — Vol.112.
— P. 105-142.

2. Delorme A."EEGLAB: an open
source toolbox for analysis of single-trial
EEG dynamics including independent com-
ponent analysis / A. Delorme, S. Makeig //
J Neurosci Methods. — 2004. — Ne 134 (1).
- P.9-21.

3. Gonda X. Relationship between
serotonin transporter gene SHTTLPR poly-
morphism and the symptoms of neuroti-
cism in a healthy population / X. Gonda, G.
Bagdy // Psychiatr. Hung. — 2006. — — Ne 21
(5). — P. 379-385.

4. Lesch K.P. Molecular biology,
pharmacology, and genetics of the seroto-
nin transporter: psychobiological and clini-
cal implications / K.P. Lesch // Serotonergic
Neurons and 5-HT Receptors in the CNS
| Eds H.G. Baumgarten, M. Gothert. N.Y.:
Springer. — 1997. — P. 671-705.

5.  Logan, G.D. On the ability to in-
hibit simple and choice reaction time re-
sponses: a model and a method / G.D.
Logan, W.B. Cowan, K.A. Davis // J.Exp.
Psychol.Hum.Percept.Perform. — 1984. —
Vol. 10. - P. 276-291.

6. Narita S. Association between
norepinephrine transporter gene polymor-
phism and alcohol dependence in Japa-
nese / S. Narita, K. Nagahori, D. Nishizawa,
E. Yoshihara, A. Kawai, O. Murayama,
K. Ikeda, K. lwahashi // Nihon Arukoru
Yakubutsu Igakkai Zasshi. — 2014. — Ne 49
(6). P. 330-339.

7. Petrovskiy E.D. Influence of Se-
rotonin Transporter Allele Polymorphism on
Individual Characteristics of Cerebral He-
modynamics in Humans under the “Stop—
Signal” Experimental Paradigm / E.D.
Petrovskiy, A.N. Savostyanov, A.A. Save-
lov, V.S. Naumenko, N.A. Sinyakova, E.A.
Levin, S.S. Tamozhnikov, A.A. Tulupov,
V.A. Mordvinov, N.A. Kolchanov, L.I. Afta-



. YAKUT MEDICAL JOURNAL

nas // Russian Journal of Genetics: Applied
Research. —2015. —Ne 5 (6). — P. 666—671.

8. Ramautar J.R. Probability effects
in the stop-signal paradigm: the insula and
the significance of failed inhibition / J.R.
Ramautar, H.A. Slagter, A. Kok, K.R. Rid-
derinkhof // Brain Research. — 2006. — Vol.
1105. — P. 143-154.

9.  SavostyanovA.N. EEG correlates
of trait anxiety in the stop-signal paradigm
/ A.N. Savostyanov, A.C. Tsai, M. Liou,
E.A. Levin, J.D. Lee, A.V. Yurganov, G.G.
Knyazev // Neuroscience Letters. — 2009. —
Vol. 449. — P. 112-116.

10. Savostyanov A.N. Association of
anxiety level with polymorphic variants of
serotonin transporter gene in Russians and
Tuvinians / A.N. Savostyanov, V.S. Nau-
menko, N.A. Sinyakova, M.N. L'vova, E.A.
Levin, M.S. Zaleshin, U.N. Kavay-ool, V.A.
Mordvinov, N.A. Kolchanov, L.I. Aftanas //
Russian Journal of Genetics: Applied Re-
search. —2015. — Ne 5 (6). — P. 656—665.

11.  Verbruggen F. Response inhibi-
tion in the stop-signal paradigm / F. Ver-
bruggen, C.D. Logan // Trends in Cognitive
Sciences. — 2008. — Vol. 12. — P. 418-424.

Author’s information:

1. Alexandra G. Karpova, post-
graduate student of Medical Institute at
the North-Eastern Federal University, by
M.K. Ammosov, Address: 677016, Yakutsk,

Russia, Oyunskogo Str., 27, room 211, Tel:
+7 (984)-113- 87-84; e-mail: karpova74@
list.ru

2. Alexander N.  Savostyanov,
Ph.D. (in biology) Sc.Dr., the leading staff
scientists at the Institute of Physiology and
Basic Medicine, senior staff scientist at the
Institute of Cytology and Genetics of SB
RAS, full professor at the Novosibirsk State
University, Address: 630117, Novosibirsk,
Russia, Timakova Str., 4, Tel. +7 (383) -334-
89-55; e-mail: Alexander.Savostyanov@
gmail.com

3. Darya V. Bazovkina, Ph.D.
(in biology), senior staff scientist at the
Institute of Cytology and Genetics of SB
RAS, Address: 630090, Novosibirsk,
Russia, Akademic Lavrentiev Str., 10,
e-mail: daryabazovkina@gmail.com

4. Sergey S. Tamozhnikov, staff
scientist at the Institute of Physiology
and Basic Medicine, Ad-dress: 630117,
Novosibirsk, Russia, Timakova Str., 4,
Tel. +7 (383) -334-89-55; e-mail: s.tam@

physiol.ru
5. Alexander E. Saprygin, post-
graduate student at the Institute of

Physiology and Basic Medicine, Address:
630117, Novosibirsk, Russia, Timakova
Str., 4, Tel. +7 (383) -334-89-55; e-mail:
saprigyn@mail.ru

6. Ekaterina A. Proshina, post-
graduate student at the Institute of
Physiology and Basic Medicine, Address:
630117, Novosibirsk, Russia, Timakova
Str., 4, Tel. +7 (383) -334-89-55; e-mail:
proshinaea@physiol.ru

7. Nataliya V. Borisova, Sc.Dr (in
Medicine), Full professor of Chair on Normal
and Pathological Physiology at the Medical
Institute of the North-Eastern Federal
University, by M.K. Ammosov, Address:
677016, Yakutsk, Russia, Oyunskogo Str.,
27, room 207; Tel: +7 (924) -166- 96-83;
E-mail: borinat@yandex.ru

8. Lyubomir |. Aftanas, MD, PhD,
Dr.Sci., Prof.,, Academician of RAS;
Department of Experi-mental & Clinical
Neuroscience, Lab. of Affective, Cognitive
& Translational Neuroscience, the director
of Federal State Scientific Budgetary
Institution “Scientific Research Institute of
Physi-ology & Basic Medicine”, Timakova
str., 4, 630117 Novosibirsk Russian
Federation, Tel: + 7 (383) 335-98-55
e-mail: liaftanas@physiol.ru; liaftanas@
gmail.com.

T. M. Klimova, R. N. Zakharova, A. |. Fedoroy,
M. E. Baltakhinova, E. P. Ammosova, V. |. Fedorova

ALAS4THR POLYMORPHISM OF
THE FABP2 GENE AND METABOLIC
SYNDROME IN THE YAKUT POPULATION

ABSTRACT

The metabolic syndrome represents complex of the metabolic risk factors connected with increase in prevalence of diabetes and cardiovascular
diseases. Each component of metabolic syndrome to some extent has communication with heredity that demonstrates that genetic factors can
have significant effect on pathogenesis of this syndrome. In researches among some populations the association of polymorphism Ala54Thr of
gene of FABP2 (rs1799883) with metabolic violations was shown. We analyzed association of allelic rs1799883 options (FABPZ2) with metabolic
syndrome and its components at representatives of the Yakut ethnic group (on self-determination) from Berdigestyakh village of the Gorniy region
of Republic Sakha (Yakutia). All surveyed people the written informed consent to participation in research. The program of research included
screening by uniform technique on detection metabolic risk factors of chronic noncommunicable diseases. Polymerase chain reaction in real time
was carried out in the CFX96 system of production Bio-Rad. Tests and primers were developed by means of the Beacon Designer 8 program from
PREMIER Biosoft. From 228 participants of 42% had the increased level of blood pressure, 9,7% — the reduced level high density lipoproteins,
5,8% — raised triglycerides, 22,4% — fasted hyperglycemia, 56,8% — abdominal obesity, 16,8% — metabolic syndrome by IDF criteria (2005).
G polymorphism of Ala54Thr FABP2 (71%) are characteristic of the vast majority of representatives Yakut population allele carriage. Frequency
of GG genotype was 42,1% (95% CI 35,9-48,6%), AG — 57,9% (95% CI 51,4-64,1%). The association of genotype AG with abdominal obesity
was established at OR 1,7 (95% CI 1,01-2,99). Taking into account prevalence in this group of the population of such metabolic disturbances as
obesity and the increased level of blood pressure, and also the growing incidence of diabetes type 2, it is necessary to continue search of genes

of predisposition to these diseases.

Keywords: FABP2 gene (rs1799883), Ala54Thr polymorphism of the FABP2 gene, metabolic syndrome, abdominal obesity, Yakut population.

INTRODUCTION

The metabolic syndrome is complex of
the metabolic risk factors connected with in-
crease in prevalence of diabetes and cardio-
vascular diseases [8, 12]. Each component
of metabolic syndrome to some extent has
communication with heredity that demon-

strates that genetic factors can have signifi-
cant effect on pathogenesis of this syndrome
[9, 12, 15]. The gene of the protein connect-
ing fatty acids in intestines (FABP2) partic-
ipates in regulation of capture and transfer
of long-chain fatty acids [5]. Polymorphic
options of gene FABP2 (rs 1799883) can ex-

ert impact on concentration of lipids in blood
plasma and their intracellular transport [6].
The result of researches, conducted among
northern populations was shown that lipid
metabolism plays key role in effective adap-
tation to conditions of cold climate [1, 3]. The
Republic of Sakha (Yakutia) belongs to terri-



