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Abstract

The sirtuin family of proteins are the NAD™ dependent protein deacetylase enzyme involved in various biological
processes in prokaryotic and eukaryotic cells. Sirtuins (SIRT 1-7) regulate important cellular functions such as
mitochondrial metabolism, ATP synthesis, DNA repair and damage, glucose and fatty acid metabolism, thus maintain
the normal physiological functions of heart, liver, muscles, and brain. One of the etiologies of cancer is the loss of
normal energy regulation due to aging which disrupts the normal functioning of the metabolism. Some sirtuins are
involved in cancer suppression. Therefore, it is critical to pharmacologically increase or suppress the activity of
sirtuins to avert diseases caused by aging and physiological instability. In this review article, we will discuss the role
and regulatory mechanism of sirtuins, their inhibitory and activating functions.
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Introduction

One of the most exciting studies in the field of  SIRT2 is encountered in the cytoplasm [1].
molecular biology over the last 20 years has been
the study of the protein sirtuins and their mode of
action. Sirtuins play a major role in main regulatory
mechanisms of aging and associated diseases in all
groups of organisms, from unicellular to mammals.
A key impetus for yeast research in the 1990s was
the discovery that aging, nutrition, metabolism, NAD" and Sirtuins

and epigenetic control were all linked to sirtuins’  NAD" is a core of energy for numerous cellular
activity [1]. processes including metabolic homeostasis,
damage and immune response, and some others. In
the early 2000s, NAD* was identified as a crucial
co-substrate for SIR2 [3]. When an organism is on a
calorie-restricted diet, the level of NAD" increases,
which in turn enhances sirtuins’ activity [4]. By the
catalysis of sirtuins, the acetyl group is removed
from target proteins as a co-substrate for NAD",
resulting in deacetylated protein, 2-O-acetyl-
ADP-ribose (2-OAADPH), and nicotinamide
(NAM) (Figure 2). Dependent upon NAD*, The
SIRT1 protein deacetylases lysine residues in 16th
*Corresponding author of H4, and 9th and 14th of H3, respectively, and
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One of Sirtuins’ most important properties is
the deacetylation of histones and other proteins,
which is dependent upon nicotinamide adenine
dinucleotide (NAD"). The role and biological
activity of sirtuins are summarized in Figure 1.

Sirtuin is named after the silent information
regulator 2 (SIR2) gene, which is involved in
the reproductive regulation of Saccharomyces
cerevisiae [2]. SIR2, SIR3, and SIR4 were the first
yeast proteins identified, and SIR2 is conserved in
all species, from bacteria to mammals. In mammals,
seven types of SIR2 protein have been identified
and are called SIRT1-7 [SIRT or SIRTwo]. SIRT1,
SIRT6, SIRT7 are located in the nucleus, SIRT3,
SIRT4, SIRTS are found in the mitochondria, while
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Figure 1. Sirtuin family of proteins are NAD*-dependent deacetylases that target histone and nonhistone proteins

which regulate a wide range of cellular functions such as cellular senescence, survival, DNA repair, metabolism, and

cell cycle progression

this enzymatic activity has been associated with
metabolic and epigenetic regulation relying on
cellular energy levels [3].

It is now evident that as we age NAD" levels in
all organisms are constantly decreasing, making
it nearly impossible for sirtuins to maintain their
functions throughout our lives [5]. Due to this
realization, numerous studies on the relationship
between NAD™ synthesis and sirtuins’ functions
have since been conducted.

The role of sirtuins in tissue homeostasis
Compared to other organs, liver has the highest
levels of NAD® (600-900 pmol/mg), and its
levels fluctuate according to the circadian rhythm
[5]. This NAD"* fluctuation efficiently controls
metabolism by regulating the activity of SIRTI,
SIRT3, and SIRT6. Reducing the daily caloric
intake increases the level of NAD" and intensifies
the activity of SIRT1 in the liver. For instance,
SIRT1 affects glucose metabolism, fatty acid
oxidation, cholesterol transport, as well as peptide
and cofactor biosynthesis in the liver [1].

Inactivation of mitochondrial sirtuin proteins
increases the rate of acetylation, aggravates the
disease and reduces life expectancy. For example,
in a mouse model of high-fat diet, loss of SIRT3 has

been linked to the rapid development of metabolic
syndrome [6] and the progression of numerous
aging disorders [7].

According to Rardin et al., (2013) studies in liver
tissue have shown an increase in the acetylation
of mitochondrial proteins when SIRT3 synthesis
is inhibited. In a study of wild type (WT) and
SIRT3 knockout mice (SIRT3KO) livers, 2187
lysine residues were discovered to be acetylated.
Surprisingly, about 14% sites were specific to WT
and 17.5% to SIRT3KO. This suggests that protein
acetylation is involved in many biological activities
and is partially regulated by the SIRT3.

In terms of SIRTS, it removes the succinyl, malonyl,
and glutaryl groups. The succinylome study in
mouse liver tissue, identified 2565 succinylation
sites on 779 proteins. As a result, researchers
uncovered a number of metabolic pathways that are
likely regulated by SIRT3 and SIRTS by examining
proteins with two fold or higher increases in
acetylation and succinylation in SIRT3KO and
SIRTS5KO mice. Fatty acid oxidation, citric acid
cycle, branched-chain amino acid catabolism, ATP
production, ketone body metabolism, and electron
transport chains were the most prevalent pathways.
Rardin et al., (2013) demonstrated that SIRT3
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Figure 2. Association between sirtuins’ enzymatic activity and dietary intake. Acetyl coenzyme A (Acetyl-CoA) is

synthesized when the cells have sufficient nutrients, and the acetyltransferase enzyme activates the protein. However,

in the case of calorie restriction, an increase in NAD" enhances the activity of sirtuins’ deacetylases

and SIRTS play a key role in the regulation of the
aforementioned mitochondrial responses [8].

Sirtuins in brain and neurodegenerative
diseases

Sirtuins are involved in neurogenesis and neuronal
differentiation [9]. SIRT1-7 are detected in the
adult mammalian brain. However, the magnitudes
of RNA and protein expression vary considerably.
The levels of SIRT1 and SIRT6 decrease after
brain maturation, while expressions of SIRT2,
SIRT3 and SIRTS increase [10]. During embryonic
development, SIRT1 is also expressed at high
levels in the spinal cord and dorsal root ganglia,
suggesting the involvement of this deacetylase
in neurogenesis [11]. SIRT2 and SIRT3 are
nondetectable, or expressed at extremely low levels
during the neuronal development, but are then
elevated at the end of brain maturation, and remain
at constant high levels throughout the lifespan,
proposing an important role of these deacetylases
in the adult brain [10].

Sirtuins expression patterns are nonredundant in
different regions of central nervous system. For
example, the highest and lowest levels of SIRT1

are observed in cerebellum and spinal cord,
respectively [10]. SIRT1 regulates several, mainly
metabolism-, food intake-, and circadian rhythm-
related functions in the hypothalamus. Since the
SIRT1 brain level decreases with age [11], it might
contribute to altered circadian rhythm in the elderly
population [12].

Age-associated neurodegenerative disorders,
including the predominant diseases such as
Alzheimer’s  (AD), Parkinson’s (PD) and

Huntington’s disease (HD) affect millions of people
worldwide [12]. In some studies, loss of SIRT1 is
associated with accumulation of f-amyloid (AB) and
tau proteins in the cerebral cortex of AD patients and
[13] inhibition of SIRT2 improves motor function and
reduces neuropathology in a mouse HD model [14].
Therefore, a systematic study of SIRT1, SIRT3, and
SIRTS activator molecules and SIRT?2 inhibitors, and
their effects on mouse model is crucial for the future
development of sirtuins’ modulators for the treatment
of neurodegenerative illnesses.

Sirtuins in cardiovascular diseases
Cardiovascular diseases account for 32% of all
deaths worldwide [15] and 34% of deaths in
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Mongolia [16]. Despite the fact that many drugs
and treatments are being utilized to minimize the
prevalence of cardiovascular diseases, the mortality
rate still remains high. Therefore, it is important to
elucidate the underlying molecular mechanisms of
SIRT proteins for developing potential therapeutic
targets for effective treatment of cardiovascular
diseases.

SIRT1 is the most widely studied protein in
cardiovascular SIRT1’s
in cardiovascular diseases are complex and
controversial. According to recent research, make
it difficult to identify whether SIRT1 has a positive
or detrimental impact on cardiovascular diseases
[17]. In an 18 month follow up study of mice,
improved left ventricle function was observed. The
study showed that SIRT1 overexpression was high
during age associated cardiac decline and that it
was important for heart stability [18].

SIRT3 is expressed in several tissues, with
particularly high levels in heart, liver, brain, and
kidneys [19]. When the level of SIRT3 in the
heart decreases, the production of ATP drops and
its metabolism tends to slow down. Laboratory
experiments have also shown that increased SIRT3
expression proved to reduce heart disease and fat
accumulation [20]. Yang et al., (2016) identified
that SIRT3 plays a major role in preventing the risk
of heart hypertrophy, myocardial infarction, and
heart failure. Because mitochondrial dysfunction
is a prevalent trigger of cardiovascular diseases,
increasing SIRT3 expression may prevent it [21].

diseases. activities

SIRT4 is a negative regulator of cardiac function.
For example, in a study by Xiao et al., (2016)
SIRT3 null mice were resistant to cardiac
fibrosis and hypertrophy, whereas mice with
overexpressed SIRT4 had high blood pressure,
which led to increased cardiovascular function
and cardiac hypertrophy [22]. Inhibition of
SIRT4 by microRNA 497 also reduced the risk
of cardiovascular hypertrophy [23]. The SIRT4
protein appears to make the heart more susceptible
to injuries. These findings suggest that inhibiting
SIRT4 could be a short-term therapy option for
cardiovascular diseases.

The SIRTS protein is located in the mitochondrial
matrix and suppresses glucose oxidation, while
promoting fatty acid oxidation. In the absence of
SIRTS mice develop cardiac hypertrophy, decreased
cardiac function, and increased cardiac fibrosis as
they age [24]. These studies have shown that SIRTS
is important in regulating the mitochondrial energy
production of the heart and has a positive effect on
the cardiac stress response. SIRTS is also essential
to maintain the structure and function of the heart
during aging [25].

Sirtuins and carcinogenesis

Due to metabolic imbalances, aging raises the
probability of developing cancer in any organism
[26]. In recent years, researchers have focused on
determining how sirtuins’ energy and metabolic
regulation affect carcinogenesis. For instance,
SIRT1 deacetylases several lysine residues of
pS53 and promotes pS53-dependent apoptosis,
while Firestein et al., (2020) highlighted that
deacetylation of B-catenin inhibits its ability to
activate transcription [27].

SIRT3 null mice develop mammary tumors [28]. In
20% of all human cancers and 40% of breast and
ovarian tumors, at least one copy of the SIRT3 gene
is deleted [29]. SIRT3 has been shown to inhibit
ROS synthesis by deacetylation of antioxidant
enzymes and mitochondrial proteins involved in
energy production, such as acetyl CoA synthase
and glutamate dehydrogenase [30].

SIRT4 mRNA expression is reduced in colon,
breast, bladder, ovarian, gastric, and thyroid
cancers. Jeong et al., (2013) found that SIRT4 is
induced by genotoxic stress, and activated SIRT4
enhances the mitochondrial glutamine signaling
pathway and aids in maintaining genome stability
[32]. Moreover, throughout the above research,
SIRT4K O mice acquired lung cancer spontaneously
over a long period of time.

SIRTS deacetylates cytochrome ¢ which is involved
in apoptosis, as well as deacetylases carbamoyl
phosphate synthetase 1, an enzyme essential for
detoxification and disposal of ammonia. In research
conducted by Schlicker et al., (2008) SIRTS null



Nomuun O et al./Proceedings of The Institute of Biology 37 (2021) 1-8

mice resulted in a loss of the enzyme carbamoyl
phosphate synthetase 1 and the levels of ammonium
in the blood of mice increased [32].

Kugel etal., (2015) identified loss-of-function point
mutations that impair the function of the SIRT6 in
12 types of human cancer tissues, and found that
these mutations impair the catalytic activity and
stability of the SIRT6 [33].

SIRT1-7 plays an important role in maintaining
cellular metabolic homeostasis, and the loss of
regulation or function of any of them can lead
to physiological dysfunction of cells and the
development of cancer due to extensive cell damage.
However, in some cancers, SIRT3 synthesis is
elevated [34], while in prostate, kidney, and gastric
cancers, SIRT3 levels are diminished. The synthesis
of SIRT3 declines in liver cancer, resulting in a
rapid expansion of the tumor and a decrease in the
chances of survival [35]. Researchers first studied
the oncogenic properties of the SIRT1 in mouse
thyroid and prostate cancer [36]. Although sirtuins
often exhibit a tumor suppressor role, it is still
difficult to distinguish whether they are oncogenic
Or tumor Ssuppressor.

Pharmacological regulation of sirtuins

In recent years, sirtuins have been regarded as
potential therapeutic targets for cancer, metabolic
disorders, and neurodegenerative  diseases.
Nowadays, the study of the structure and properties
of sirtuins has intensified, with a particular focus
on the development of sirtuin-specific regulatory
compounds. These regulatory compounds have
the effect of activating or inhibiting the activity
of sirtuin proteins. Spilitomycin, the first SIRT2
inhibitor, was found in 2001 while working with
yeast. Despite the fact that the inhibitor compound
had little effect on the human sirtuin proteins, it was
the starting point for the development of several
SIRT1, 2 protein inhibitors [37].

Since the discovery of the first inhibitor, several
sirtuins’ activators and inhibitors have been
identified, but only a few are highly active, isoform
selective, and have pharmacologically favorable
properties. For example, in 2005 the first highly

active, isoform selective inhibitor (SIRT2, 3) the
Ex-527 was discovered [38]. Despite the increased
acetylation of p53 protein in several types of cancer
cells, the EX-527 inhibitor did not exhibit any
effect on cell viability or division. However, later
studies focused on developing EX527 inhibitory
compound against Huntington’s disease, and it
has been shown to be effective in phase II trials.
Moreover, EX-527 has also been shown to inhibit
the growth of human papillomavirus (a cervical
carcinogen) via the SIRT1 inhibition [39].

The first natural activator of sirtuins identified was
resveratrol, a polyphenolic compound found in red
wine. According to Howitz et al., (2003), resveratrol
extended the lifetime of Caenorhabditis elegans,
Drosophila Melanogaster, and fish. Resveratrol
also stimulated the mitochondrial activity in mice
and prevented high-calorie food induced obesity
[40]. Interestingly, a comparative study of obese
mice treated with resveratrol showed an increase
in the lifespan of mice treated with resveratrol [41].

In 2007, SRT, a more potent SIRT1a activator
molecule than resveratrol, was identified and
proved to be particularly active in vivo. In both high
caloric-stimulated and genetically obese mice, these
activating compounds have been demonstrated to
raise insulin sensitivity, lower glucose levels in the
cytoplasm, and improve mitochondrial function.
Subsequently, these experiments were repeated
in Zucker (fa/fa-genetically derived obesity) rats
which showed increased glucose stability and
insulin sensitivity [42]. Therefore, clinical trials of
this potent activator compound against several age-
related diseases were initiated [43].

Although many studies have been conducted in this
area, there is still a lack of understanding of the site
and mechanism of interaction of these compounds
with sirtuins [44][45][46]. If the interactions are
fully understood, they can be employed to treat a
variety of disorders [47].

Conclusions

Sirtuins are NAD"-dependent deacetylases that
regulate key metabolic pathways and are involved
in a variety of biological processes, including cell
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survival, aging, cell division, apoptosis, and DNA
repair. SIRT 1-7 catalysis serves as a positive
and negative regulator of the activity of proteins
associated in aging associated illnesses such as
neurological disorders, cardiovascular diseases and
cancet.

In recent years, a number of potential inhibitors
and activators of sirtuins have been discovered,
and these compounds can be developed and used
clinically based on the structure, function, and their
stimulation and suppressing activities. Reduced
systemic NAD" synthesis decreases the activity
of sirtuins, resulting in a variety of physiological
problems. During calorie restriction, the synthesis
of NAD" enhances, which in turn increases
sirtuins’ function, thus lifestyle-related activities
like exercise and eating foods that contain NAD*
activators may also be a prophylactic approach.

In the future, there will be an ample possibilities
to use sirtuins to improve human health and
treat diseases. So, this will be the beginning of
a wonderful journey from a simple petri dish
containing yeast to modern medical applications.
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Xypaauryi

CupryuH OYATHIH yypryyz Hb IIPOKaproT OOJIOH 3yKapHOT SCHIH OJIOH TOPJIMHH OMOJIOTHIH YII SIBIAJ OPOJIIIOT
HAJI" xamaapanT yypruiiH AealneTuia3a SH3UM IOM. XOXTOH aMbTAall aryyiargax cuptyud yypryya (SIRT 1-7)
Hb MUTOXOHApHUIH Metabomm3Mm, AT® wuitmrxwmnt, JJHX-wifH 3acBap 0a TAMTIJ, TIIOKO3BIH, TOCHBI XYWINHH
COJIMJILIOO0 33PAT 3CUIH YyXasl YHII akuiuiaraar 30XMIyy/DK yamaap 3YpX, 3J9r, OyJIUWH, TapXH 33p3T SpXTHYYIHNHH
(bMBHONOTHIH X3BUHH YHJI aXWjutaraar XaHraxaJl OpoOJIUIOr. XYHHH HacHaac xamaapaiTaidl ICHHH SHEpruilH
30XUILyYJIra anjaryacanaap O0MCHIH CONMIIIIOOHBI XOBUHH YT ayKHJUIaraan]] HOJIOeJK 3HA Hb yJIMaap XaBaap YYCoX
HOTr manTraad Oojjor. 3apuM CHUPTYWH yypar Hb XaBlap JapaHryiylard yil akuiuiaraanji opoJioHo. Tuiimaac
CUPTYUH YYPTHMH WIPBXUUT dM3YHH apraap HAIMATAYYIDX, ICBAII JapaHTyHICHaap XOrmpeaT 00J0H (HU3HOIOTHITH
TOTTBOPTYH Oaif[Taac YycoX SMIIradC COPTUIINX ad XOJIOOTJ0ATOH. DHIXYY TOWM Oryyiau Oul CHPTYHH OYITUiH
YYPrYYObIH YYP3r, YHIWIDX MEXaHH3M, TIAMIIPUHH caaTyysard OOJIOH WPBXXKYYJISId YHII auiularaaHsl Tajaap
TaHWILYyJTHA.

Tynxyyp yec: HAJ!, cupTyuH, XOTIIPOIT, ACANETHIDKAIT, OOTUCHIH CONUIIIIO0, HITWIATHIH XsI3raapiait

Opuua

Mornekyn OwuonoruiiH canbapt cyymuiH 20
rapyd OKHJIMMH XyramaaHJ TAICpdAT —OOJCOH
CyJlanraaHbl HAT 00J CHPTYWH IIX yypar, TYYHUH

YﬁJ’I aAXuJiaraanbl TOCOOJIOJI, MEXAaHHU3M IOM. Vr

Cupryun yypar Hb Saccharomyces cerevisiae
JPONOKUMH  YPHIIMUH  30XMITYYJITaJ  OPOJIIOT
Jalja MPIAPAIUIMHH 30xulyyiard-2 Oyroy Silent
Information Regulator 2 (S/R2) reHuiiH HA3P33p

yypar Hb H3I' 3CT OpPraHM3Maac XOXTOH aMbTaj
XYpTanx OyX OyJrHiH OpPTaHW3MBIH XOTTIPeIT
00JIOH TYYHTIH XOJIOOOTOH OBUIONYYIUHH TOJ
30XMIYYJATBIH ~ MEXaHU3MJ| TOJJIOX  YYPruiir
rydmTrmr.  1990-35n1 oA ymaaH  ambapax
yaaBapTal JpOiOKHHH CyJanraar 3SXJIYYJICHIDP
XOTIIPONT, XOOJUIONT, OOAUCHIH COJIHIIIO0 OOJIOH
SMUTCHETUKUIH YW SIBLL Hb CUPTYUH YYPTUiH VI
aXuiaraatad xoJ000TOM OOJOXBII HIIPYYJICIH
[1] Hb cHUpTyuHBI CynairaaHg TOMOOXOH TYJIXOII
00JICOH.

*Xonboo bapux 30xuoeu
Laxum xase: oyunsuren@mas.ac.mn

auax HApIAracoH [2]. Yimaap SIR2 yypraac ragaa
SIR3, SIR4 rax ApoxoKkuilH JeaneTunasa yypryya
TOIOPXONUJIOrICOH Oereen T3aradpasc SIR2 Hp
OakTeprac XOXTOH aMbTaJI XYPTITX OYX OpTaHU3MI
SBOJIOUMAH XyBbJ TOTTBOPTOM XaArajaracaH
yypar oM. Xapun xexTeH ambTaan SIR2 yypruiin
7 Tepen Togopxoinoracon 6a Taarapuir SIRT1-7
[SIRT 6yroy SIRTwo] 13K TOMIATI3I3T. DATr3pIdc
SIRT1, SIRT6, SIRT7 up scuiin 6eemen, SIRT3,
SIRT4, SIRT5 wup wmutoxouapum, SIRT2 uw
LUTOIUIa3M/ TyC Tyc aryynarajar [1].

CupTyuH yypruilH XaMIuiH 4yXal [MIHHX

YaHapblH HOT 0OJ TYYHUH eBepMmel] OMOXUMHIH
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WIPBX Hb HUKOTMHAMUJ AaJ€HWH JAHHYKIEOTH]
(HAJT") xamaapant rucToHBI 60JI0H Oycan yyprair
JlealleTUIDKYyaax YT sIBI] IOM. 1-p 3yparT CUpTYyHH
OYJITHIiH YypryyAbIH YYP3T, OMOIOTHITH UIPBXUHH
Tajaap TOMMJIOH XapyyJiaB.

‘ Aneria Hyaor

(s - .- < IH x\
( Xermpear ([ Maua ynmaar ) | .
Y 9 /. 3acBapiaar/ %

\ - —d

Cuprynn

SCUWH MeTaboiau3M  OOJIOH  BIUTeHETUKUIH

30XHITyyararai xomoormmaor [3].

Hacaxux tycam opranuzmji HA JI+-bI1H HUAISHKUIT
Oyypzar Tyl CUPTYWH YYPruiH YHI axuiiaraa
OyX 7 ampIpaiblH TypHI HMIIBXTIH Oaigarryi
oM [5]. Uitma cupTyuH yypruiiH yii axkuiuiaraa

i 2’-0-Auerni-
HAM AJID-Prios
+

// Yypar} ¢ &

/-’
( Memﬁu.rl® ( Haton

TBTIJ\HJ'IT

1-p 3ypar. Cupmyun yypeutin duonocuiin yin axcuiiaeaa 6a myyrui oeayemunasa uo3ex Cupmyun Oyncutin yypeyyo
Hb 2UCTOHBL DONOH 2UCONDBL 6YC YYPeyyobie 0€ ayemunXiCyyICHaap dCUtin Moxou, Mono yaoaim, JJHX 3acsap,
60OUCBIH CONUNYOO 3332 YUYXAJL VIl AdCUTLIA2Ad2 30XUYYYIAXA0 OPOIYA02

HAJI" 6a cupTynn

BoauceiH  coMMIIOOHBI TOMEOCTa3, TIIMTIMHH
0a JapxijiaaHbl xXapuy ypBaj 00JOH Oycan OJIOH
TOPJIMMH  YilI ~ aXwularaadj IIaapjjaratai
sHepruiiH ron xyuuH 3yin HAJL™ rom. Cyamaaunn
2000 ombl 3x33p HAJ[" Hb mpoiOKMIAH ambapax
XyrauaaHj uyxain yyparmil opoaggor SIR2
YYPTrHiH KocyOcTpaT O00JOX Hb TOIOPXOMICOH
[3]. Oprau3mblH WIWIATHHH XS3raapiaiThiH
yvea HAJI'™-pIH TYBIIMH HA3MOAIACIHI3P CUPTYUH
yypruiiH  wmBx  H Margmar [4].  CupryusHuit
WIPBXUHH HeJeereep TYYHUH Oaif
yypar amertun Oymr?3 amnmax, HAJI™ b amernn
OynruiiH KocyOcTpar OOJICHOOp YpBajblH IYHA
neaneTwbkcan  yypar, 2-O-anerun-AJ[d-pu6o3
(2-OAAJ1®P) 605t0n HUKOTHHAMuUA (HAM) yycmar
(2-p 3ypar). SIRT1 up HA/I"-aac xamaapanraiiraap
ructonsl H4 yypruitn 16, H3 yypruiin 9, 14 naxe
JIV3WHAA VIISTIIAAT JealeTIDKYYIIST 0a 3HD
UA2BX Hb OCHHH SHEPrHiH TYBIIMHIIC Xamaapd

KaTrajim3
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6omor HA J[+-b1H HHIIDTKUAIT, 3aApaIblH X0I000
XaMaapypil  Cy/JlaX aXKJIyyd OIHOOp XUUTIIK
Oaiina.

JAUIH romMeocTa3 1axb CHPTYMHBbI YYP3T

Bycan spxtHyyaTait xapeiyynaxan saraag HAJ'
xaMruiiH ux23p aryynarmamar (600-900 mvons/
Mr) Oereej XYHUH OHWOJIOTWHH Ijaraac xamaapaH
aryyjgamx Hb X3J0313%K Oongor [5]. DHIxyy
HAJI"-b1H HUHAIATKUITHHH X3Mk33 Hb SIRTI,
SIRT3, SIRT6 yypryyaslH Yill axwinaraar
30XMIYYJDK OOJMCHIH COJHJIIIOOH/ HOJOOJIer.
XYH eJepT aBax €ECTOM WIWIBTHHH XAMMKIAIII

OyypyyJicHaap HA b1 OMOHUIIIATKIIT
mMira»k  rauid SIRT1-uiiH UOdBXOKUI
spunMxadr. SIRT1 HbP DIIOKO3BIH  CONWIIIOO,

06X TOCHBI HCHIINT, XOJCCTEPUHBI 360BOPIIOIIT,
JBFHUM  3CIN  aryynarnax
KO(aKTOPBIH OMOHUMIIITKIIMAT 30XUITyyiaar [1].

nentuny  OOJIOH
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Hukormnam Hj:
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2-p sypar. Cupmyun yypautir SH3UMULH UOIEX OA UWLUM MIHCIINULIH XONO0O0 XamMaapai Ic20 wium madicoi
xanearmmai yeo Ayemun koonzum A (Ayemun-KoA)-bln HUILIISHCULIM IPUUMIICUIIC ayemUuLmpancepasa
OHBUMULIH YILTYUAINIIP YYPIULH QYEMUICUIN 5186a200ae. XapuH Wum madNcIIIULH Oymaz0aimail yeo
HAJ[ -vin azyynamorc momoeoconsop cupnyun yypeutin 0eayemuiasa uo36x Homic009e

MUTOXOHAPUIH  CUPTYUH  YYPryyOblH  YHI
aXWJuIaraa ajujarjcaHaap aleTHIDKHITHIH XOMXKID
HAMAIK OBYHUN OaiiIIbIr XYHAPYYIDK Haaliaa
XOTTIPOITHAT 3PIUMKYYIIAT. JKumas up SIRT3
VYPTUHH YVHII axuiiaraa ainjaricaH XyJTaHbIT
OHJIOp WIWIAITIN XO00J00p TIKIXIA OOTUCHIH
CONIMIIIIO0 aijarmax [6] yiaMaap XermipeJTeec
LIANTTaalICaH X3/ X39H AMIATYY Yycudd [7].

Papnun napein 2013 onbl cyganraaraap SIRT3
YYPrUilH HHUWIDIKUAT —JapaHryinarjcaH — yenq
MUTOXOHIPUNHH  yypryyIblH  aUECTHDKWITBIH
X3MXK33 HAMOIrACAH Oereen yinmaap SIRT3
XaMmaapaluT JealleTWDKWITBIT cyajaxaj, Har 0a
TYYHDP3C 19911 TEHYYIMWUT Hb HJIIBXTYH 3CBAI
axmuiaraaryi 6onrocon (Hokayt) SIRT3 (SIRT3
knockout, SIRT3KO) 6onon SIRT3 renuitn yiin
axwmmniaraa x3uiH (Wild Type, WT) xynramsr
JNI3HJ aryyiaraax yypryynasH 2187 nu3uH aMuH
XYWIHHH YIAATIR 133D aleTWDKCaH Oalpiuibir
WJIPYYJIC3H.

OIPTHAA 311 XWUCOH IPIPX CyAalTaanbl yp
ayan 14% we WT, 17.5% up SIRT3KO-n tyc
TyC suIraaTal yypruiH ameTHDKWIT WISPCIH.

YyH3¢ y39X9/ YYPTUMH aleTUIKUIT Hb OJIOH YT
axunaraany oponuuor 6ereex SIRT3 yypraap
XOCOTWIBH 30XUILyyJaragar OOJOXBIT XapyyinK
OaiiHa.

Xapua SIRTS5 yypar Hb CYKIIMHWI, MaJOHUI,
DIyTapuwiuitH Oynruiir Oail yypryyaaac canrajar
sH3uUM oM. SIRTSKO 6onon WT XynraHsl 31r3H,
XUHUTIICOH CYKUMHWDKWITBIH CyHaliTaaHbl JTyHIT
392 tepauiiH yypruiid 1576 nu3uH aMMH XYWINHH
YIJRTIRAUNAH  CYKUMHWIKUAITBIT  TOJIOPXOUIICOH.
Cynanraansr sBrian SIRT3 Gomon SIRTS ren
UIPBXTYH OOJICOH XyJTaHbl AJIIDHJI aryysarjgax
YYPTUHH aleTHDKWIT OOJIOH CYKIIUHWIKHITBIH
HUWIBKAIT Hb HAMAI/ICOH XOJ1 XOJPH YPBaJIBIH
30XMIYYITHIT  HWIPYYJICOH. TyxainOan, TOCHBI
XYWIMHH HMCOIIAIT, KpeOCHHH MK, cajaaincaH
TUHKWH aMWH XYWIMHH Katabomusm, ATO
HUHIIDOKUAT, KETOH OuewmiH MerabonusMm 0a
3JIEKTPOH 33par
YpBaJBIH OOJUCHIH COJMIIIOOHBI 3aMyyZl OPHO.
VYnmaap SIRT3 6omon SIRTS ub 193p nypaaracan
MUTOXOHIPUMH YPBaJIbIH 30XUIyYATad YyXaj
yyparmid 6onoxeir Papmua map 2013 oHn
TOAOPXOMIKI? [8].

300BOPJI6X THUHXHUH X3JIX33
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Tapxu 00710H MIAPITHITH SMIIIT CHPTYHH
YYPIMiiH Y3YYJ/I3X HOJ100

Cuptyun OyInruilH yypryya Hb HeWporeHes
(MPApAIUIH 3CUMH YYycas) OOJNOH MB3IPANIUIH
JCHUIH suIrapaHd XerKWIJl 4yXajl Yypar Y3 Trasr
[9]. SIRT1-7 yypryyn Hb Hac OWe TYHIICOH aMbTIbIH
TapXUHA WRPIAT Oereen TAr’puiiH MPHX-niin
XOMK33 OOJIOH YYPTUHH HUHISKUIT Hb XapuIIllaH
amuryd. TapXuHBI XOT)KUI OYP2H SIBarACaHbl Japaa
SIRT1 6a SIRT6 yypryyabiH Xamx33 Oyypuar 60
SIRT2, SIRT3, SIRTS HUHIATKUITHHH XIMIKID
HMIrRT [10]. Yp xeBpeluiH XeKJIMUH yen
SIRT1 yypruiiH HUAISKWI eHIep Oaipar Hb yr
yypar HEHpOreHe3[l dYyXaldl YYpPATTdIH OO0JOXBIr
xapyynaa [11]. SIRT2 6a SIRT3 Hp TapxXuHbI
XOIKINUH sBLA 0ara X3MiK33T33p HUHIAMKIAT 4
TapXUHBI OYPIH XOIKIIHMIH 1apaa MX3cd aMbJIPaITbIH
TYpPIIM] HAWIDIKAAT Hb OHAOP TYBIUUHZ X3BIDP
xagranaragar. Ou3 Hb SIRT2 6a SIRT3 yypryyasia
JICAUECTUWIDKYYIJIT TapXWHbl YW aKHAJUIAraaHn
qyXxall YYpar TyHIdTraasr 00moxXsIr waTraHd [10].

Hacang xypcaH XyHUN TOB M3IPIJIUMH CUCTEMUNH
06p ©6p XICTYYIdA CHUPTYHH  YYPryYIbIH
HUWBOKUAIT — sutraataid  Oadipgar.  TyxainOa,
SIRT1-miftH X3Mk33 Oara TapXwHA XaMTHUH WX,
HyracaHa xamruiiH Oara Oabimar [10]. SIRT1
Hb MXA3BYIDH OOJHUCHIH COJIMILOO0,
TUTIOTAJIaMyC JaXb OMOJOTUHH martail XoJx000Toi
X3]1 X3I3H 30XUIy yiraja opoaor. Hac axux tTycam
tapxuH Jaxb SIRT1 yypruiiH xomx33 Oyypnaar
[11] Bp eHmep HacTaif XYMYYCHHH OHOJOTHUIH
MaruiH XOMHDJI ajjaragarraid xoia0o00Tor Oaix
marajjanTai [12].

XOOJUIONT,

Xermpenareec  YYIRITIH
9MTAT, TYYHUH JOTOP 30HXHIOX OBWIONYYH 000X
Anprreiivep (AD), Ilapkuncon (PD) 6Gonon
Xantunartonsl (HD) eBunyymdsp monxuii nmasap
cag cad XyH epumimer [l12]. AnpmnreiimMmepTdid
OBUTOHYYIUIH TapXUHBI OO rajapraj [f-aMHuIou
(AP) 6a tau yypryym xypummiarmax Hb SIRT1
YypPTUHH HUAJIDTKUAIT OaraccanTai Xor000T1oit [ 13]
xapuH XaHTUHTTOH ©BYHUH 3arBap OPraHu3Myyaa
SIRT2  nmapanryinargax — yexa — OyJIYMHTUNH
YA axuiularaa  caibkupy, TeB  MDJPIIMIH
CHUCTEMHIH eBwIenyyd Oyypnar Oaitna. Darisp

HEWpOJIereHepaTuB
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SMIATYYIUNH XYBbJ ©BUMH YYCIATY XYUMH 3YWJ,
SMHAI 3YWH IIHUHX TAMATYY €6p €6p 4 HUNTIAr
30XUIYYIATYyATal
0onox Hb axurmarmpkdd [14]. Hitmaac SIRTI,

CUPTYMH XamaapaiT IIHHD

SIRT3, SIRTS yypryyasir UAIBXKYYJIATY OOJIOH
SIRT2 yyprufir papaHryiiard MOJEKYIyYIbIT
CyJUIlaH yJIMaap T3II33p Hb HeEHWpOJereHepaTHUB
OBUTAU XyJNTaHbl 3arBap OPTaHU3MYYIAd XIPXdH
HOJIOOIDK Oaiiraar CHCTEMTIHTIIp CyIax Hb
UPIdYIA HEUPOIereHEPaTUB OBYHUIN SMUMIITIIH
30pUyJiarjican MOYJISITOPYY/IBIT
XODKYYIIIX)/T dyXall ad X0JIO0OTI0ITOH oM.

CUPTYUH

3YpX cyAacHbl 6BYUH/ CHPTYHH YYPIUiH
Y3YY/I9X HO100

J>iaxuiiH HUHT XYH aMmblH Hac OapaiThlH
32%-mir 3ypx CyJAacHBI
939mor [15]. Xapua MaHail XyH aMBIH AYHI 3YPX
CyJacHBI ©BUJION Hb HUMT Hac OapanteiH 34%-uiir
339)0K OaitHa [16]. DHIXYY OBYHHI TOXHUOJIIBIT
Oyypyyiax 30pHIroop SMUHH OOJIOH SMUMITIIHUI
OJIOH apryyAbIl alHMIIafar X3IUd 9 0J00roop
Hac OapasIThlH TYBIIMH Oyypaxryi XaBidp OaifHa.
Witmaac 3ypx cyaacHbl eBumHa SIRT Tepnuiin
VYPTUIH  OpOJNL00, MOJEKYJT  MEXaHHU3MBIT
cyAalicHaap WIYY Yp AYHTIH 3MUWIT3IHUNA aprbir

mIajJTraaHbl OBYHMH

0O0JIOBCPYYIIax O0JIOMIKTOH FOM.

SIRT1 ®up 3ypxX cydacHBI ©BWIONI OPOJIIOT
yypryyaaac XaMIuidH UX Cyqaricad yypar. Yp
JYHTHUMH XyBbJ 36pYYTPH OJIOH CyJajraaHbl
axmr x3BmracdH yaup SIRT1 yypar HbE 3ypX
CyJacHBl ©BUWIONI OJEpPIr 3CBIT COPOr HOIIOO
Y3YYJDK OyHT TOJOPXOMIIOXO/] TOBOITH# Oaiiraa rom
[17]. Anumenmop HapbH 2007 OHBI CymaiTaaH
SIRT1 yyprufiH X3T HUWIBIKWITTON XYJNraHbIl
18 capblH TypIl TaHJaH CyJUIaxaja 3ypXHHUH 3YYH
XOBJUTBIH YHJT @KWjutaraa caixupcan OaiicaH. YT
CyJaJiTaaH]l HACKWITaaC XaMaapanTail 3YpXHUU
Vi axwaraansl goronmon yyceax yen SIRT1
YypruitH HUMIDKUIT oHaep OalicaH Ty yT yypar
3YPXHHH TOITBOPTOW OaiIuIbIr XaHraxaza 4yxai
YYPOTTIi 5K y3x39 [18].

3ypx, 79T, Tapxu, 6eep 33par spxTHYYIRA SIRT3
yypar ux23p HAATKIT [19]. 3ypxoam SIRT3-
BIH X3MX?3 Oaracax yen AT®-biH HUHIDIKUIT
Oyyp4 TYYHI COJIHJIIIO0

sBarmgax OOJIUCHIH
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yraammpaar. TyyHwidH SIRT3-pIH HUIIIKUIT
HOMOTAIXIT
XypuUMTIan Oaracax OalicaH Hb JIaOOpaTOpHIiH
TypimaTaap Torroorka33 [20]. SIRT3 vb 3ypxauit
runeprpodu,
JyTarjal ©BYHUH 3PCIAIINC COPTHUIIXIN UyXall
YYPar TyHmaTraasr 6onoxsir San Hap 2016 o
TOJOPXOMIICOH. THAr33p 3ypX CyAacHbI OBUIIOIYY/
Hb HUXJBWIPH MUTOXOHJPUNH YHI axuiularaa
angaracaHaac 6ok yycmar tyn SIRT3 yypruiin
HUWJIDMKUITHAT  HAMATAYYIICHIP YI ©BUHOOC
COPTHIIX 00I0MXKTOM O0HO [21].

3YPXHUWA  ©BWIOJ, 66X TOCHBI

MHUOKapJAMUH IIUIAIAC, 3YPXHHUU

3ypxuuil yin axwuiaraana SIRT4 He ceper
30XUIYyJarduiiH yypar rydmatragar. TyxainoOan,
[llnao waperr 2016 owbl cymamraang SIRT4
YYPrUilH HUMISOKUITTYH XyAraHyyd Hb 3ypXHUUI
¢ubpo3 6a runepTpouI TICBIPTIH OaiicaH 60
SIRT4-witH XdT HUWIDTKWITTIH XylITaHyymaan
LyCHBI JapajJT MXCHK yAMaap 3yYpX CyAacHBI YHI

@KWiaraa ajjariax, 3yYpXHUM —rHmneptpodu
HMITIDK?Y  [22]. Men wmukpoPHX 497-oop
SIRT4-uitH  yin axwiiaraar JapaHryiiaxan

3YpXHHUH TUnepTpoduitH spcaanuir OyypyyscaH
Oaitna [23]. »9px cymanraanyymnan SIRT4 yypar
Hb 3YPXUHMI I3MTAIA epreMTruil Oonromor Oa
SIRT4-uiir papanryiinax Hb OOTHMHO XyramaaHsn
3YpX CYJaCHbl ©BYHOOC COPTUMIIIX IMUMITIIHUN
xyBunbap Oaiix Oomoxeir [llnao HapeIH cymanraa
(2016) xapyymxa3.

Mutoxonapuiin - marpunan  SIRTS  yypar Hb
Oaiipmamar Oereen
JAPaHTYMIDK, 66X TOCHBI HCHIADIATHHT JIMIMKIAT.
Xynranyynan ~ SIRTS  yyprudiH — HUHIADKHI
JapaHTyiiarjcaHaap Hac axux TycaM 3YpXHHU
TUIEPTPOPH YYCIK, 3YPXHHUH YHI axuiuraraa
MyyAax, 3ypXHuil (uOpo3 HAIMAITAIAT OOJOXBIT
TOrT00k23 [24]. TyyHwH SIRTS-b1H anie THIHKUIT
Hb MUTOXOHAPUMH DHEPIUNH  YHIABIPIIIUIAT
30XUILyYJIaxaj qyXall ad XoJ00rnoaToi 0a 3ypXxHuit
CTPECCHUIH 3CPAT Xapuy YpBaJ JEp3T HOJeeJol
y3yymmr. Men SIRTS Hb OueniiH XeTrmIpeJITHHH
YeI 3YpXHH OyToU, YHI aXujularaaHbl XdBHHH
OaifUTBIT XaHTaxaz OpOIIoT yypar oM [25].

TJIFOKO3BIH  MCHJIJIDITHIT

CuprtynH 6a kapumHoreHe3

AnvBaa OpraHU3MBIH HaCKWIT Hb XOPT XaBjapaap
©BWIOX HPCAIMUTI HAMAIIAYYIIST Hb OOTUCHIH
COJIMJILIOOHBI 30XMILYYJIra aJIarAaxTail Xon000ToH
oM [26]. CyynuiiH >KUIYYA3] CUPTYUH OYIATHHH
YYPTYYIbIH SHEPTUITH O0JIOH OOIVICHIH COJHIIIIOOT
30XMIYyYyJaX HWABX Hb KapLUUHOTEHE3J XJIPX3H
HOJIOOIDK OYWT TOTTOOXOJN CYJUIaauuj HX39XOH
aHxaapan xaHayy/pk OaitHa. Tyxaiimban SIRT1
yypar Hb p53 yypruiiH X34 X3A3H JM3UHBl aMHUH
XYWIMHH ~ VIITIIAAT  TealleTWDKYYIDK — pS3
XaMaapalT aroITOo3bIr IIMKIAT XapuH DalpcTaiiH
Hap (2020) P-KaTCHUHBIT JealeTHIDKYYJICHAap
TYYHUH TPAHCKPUILMMUI MJBBXXKYYJIIX 4YaaBap
napaHTyiiaragar 00J0XbIT TOTTO0XD [27].

3arBap xynranan SIRT3 yypruiin yiin axxuiiaraa
anjaracaHaap XeXHHH XOpT xaBaap Ouii 00JCOH
[28] 0a XyHHI OYX XOPT XaBIPBIH TOXHOJJIBIH
20%, xexHuil OOJOH OHATOBYHUN XOPT XaBAPBIH
ToxuoimiablH 40%-1 #Hb SIRT3 renuiin Hor 0Oa
TYYH23C OJIOH XyBHJIOap WAPBXTYH OOJICOH Oaiiar
[29]. SIRT3 yypar Hb AaHTHOKCHIAHT IH3UMYYI
oonon amerun  KoA IyTamar
JIETUAPOreHa3a IdX MAT DHEPTUMH YHIABIPIAIIA
OpOIIOT MUTOXOHIPUNH YYPTYyAbIT
JealleTWKYYJIaH — WA3BXKYYJIcH3p  ROS-bH
HUNIBKIIMIH JapaHTyHiiar Hb TOrToor k33 [30].

CHHTCTAa3a,

Byayyn mmsc, xex, eHAreBY, JaBcar, X000,
yJaaH X00JIOHH XopT XaBapsiH yea SIRT4 yypruiin
MPHX-uiin sxcnpecc Oyypcan Oaitnar. Keon Hap
cynanraanbixaa nyaa SIRT4 yypar Hb TeHOTOKCHK
CTpEeCcCIp ©oaeeramer OOJOXBIT TOTTOOCOH 0a
nBxaxkcdoH SIRT4 yypar Hb MHUTOXOHIPHIH
[JIyTAMUHBI CUTHAJIBIH 3aMBIT ©/100K T'€HOMBIH
TOTTBOPTOW OAWIIBIT XaArajgaxas OPOJIIOT TIK
y3%33 [32]. MeH n3px cynairaaHsl sBUAA YpT
xyranaana SIRT4KO xynranyynaj yymruabsl XopT
XaBIap asHAaa YYCdH Ouit 60J1COoH OaitHa.

Tyc SIRT5 yypar Hp nuroxpoMm II yypruir
JNEaleTUWDKYY/DK alonTO3bIH YeI 4YyXal yypar
TYMLPTI3X33C TaJHa aMMOHBIT XOPTYyHKYYJIdX,
ycTraxajg TOJ YYpPIrTdd Oponaor KapOOMOWI
(docdar cunTeTaza 1 SHIUMUIT JealeTHIDKYYIIIar.
nukep HapwiH (2009) SIRTS wmsBxryit OoncoH
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XyJATaHaJ XHUCAH TYPIIMITBHIH JIYHI KapOOMOMII
(docdar cuaTeTaza 1 SH3UMMIH YT axwniaraa
ayjiaraaH yjaMaap XyJraHbl I[ycaH JaXb aMMOHBI
XOMIKID HAIMATKI? [32].

Kyren nap (2015) xynuii 12 TepauiiH XopT XxaBApBIH
JPKUAIL XUUCHH cymanraanbixaa yp ayam SIRT6
YYPTHHH YHI aXWularaar angarayyjiax LoraH
MyTalld WIPYYJDK T3Ar3p Mytaunyn He SIRT6
YYPTUHH KaTaJIUTHK HIPBX OOJOH TOTTBOPTOU
OaifUTBIT aIarIyyiaar OOJIOXBIT TOTTO0Xd [33].

OOAMCHIH  CONMIIIIOOHBI
xanranaxaj SIRT1-7 Hp yyxan yyparraii Gereen
TOAMIIPUNAH alb HATUWH 30XUIlyyJra ajjariaax,
Yin axwutaraa Oyypax Hb ACHUT (U3HOJIOTHITH
JIOTOJIAON]T XYPI3XK YIMaap 3CUIH UX XOMKIIHUN
IIMTIIRIC YYIRIITIHN XOPT XaBaap YYCIX HOXIOIUIT
Oypayymmsr OaitHa. ['DBY 3apuM XaBIOpBIH Yen
SIRT3 yypruiiH HUMIATKUIT HIMAITIAAT [34]
001 TYpyy Oymuupxaii, 0eep, XOI0OJHBI XOPT
xaBmap 39port  SIRT3-piH  TyBmMH Oyypnar.
Men omoramit  xaBApbiH  Toxumonmona SIRT3
YYPTUHH HUHIDTKHUAT Oaracaxk yiMaap XaBJApBIH
X3MXK?3? XypJauTail TOMOpPY OPraHU3MbIH aMb]
ymex maramian Oaracnar [35]. Xeppan3z (2013)
CyJIIaa4IbIH Oambait
Oymuupxaii OoJoH TYpyy OymdumpxailH XOpT
xapapelr  cygamk  SIRT1  yypruitH  oHkoren
IIUHK YaHApBIT aHXJIaH TONIOPXOMmK» [36].
Witaxyy cupTymHnil OYNTHIH yypryyn Hb HXOHX
TOXMOJAONA XaBAap MAapaHTyWJIarduiiH yypar
TYHILPTIIX X3AUN 4 TYYHUH OHKOTEH OOJIOH XaBJap
JapaHTyHIard 3¢ox3/1 0aTTail TOZOPXOMIONT eTrex
Hb 0JI00T00P TOBOTTAH acyy1aji X3B33p Oaliraa rom.

Ocuiin TOMEOCTAa3bIT

OarmiiHXxaH  XyJraHbl

Cupryun yypruiin ¢gapmMaxkoa0ruiH

30XMILYyJIra
CyymuifH SKHITYYIPA XOPT XaBmap, OOIUCHIH
CONWIIIOOHBI ~ AMTIIT, 3YpX cymac  OoJoH
HeWponereHepatuB (TOB  MDIJPIIUNAH  CUCTEM

JOPOWTOX) OMIATHHH Y€l CHUPTYHH YyprUiT
AMYMITIIHUH 0all yypar 1k y33x 60scod. OpunH
YeI CUPTYWH YYpruilH OYTAL HIMHX YaHapbIH
cyJanraa SpUYMMXKIDK TYYHHHWT Jarad THATIIP
YYPTUMH ©BepMell 30XMIlyyJard H3rAIYyIuir

XOKYYJdX3J MXIIXDH aHxaapal XaHayyjiax
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00u10B. TyxaliH 30XHIlyyIard Har Ty Y Hb CAPTYUH
YYPTUAH WIPBXUUT HIMAITIYYISX (aKTHBATOp),
caatyynax (MHTHOWTOp)  YHAIWIDIUHT
y3yynmor.  dpoxox  msp 2001 owa xuiicoH
cyaanraaHsl yp IyHA YHAICIOH auX SIRT2 yypruiir
caaryynard CHWINTOMHUIMHUMT WIPYY/DK33. YT
caaTyyJiard HaIJ3J1 Hb YHJCOHY? XYHUH CUPTYHH
YYPTHUHH 3Cpar HIPBXTyi Oaiican xaauid u SIRT1,2
YYPruilH caaTyylarduir WIPYYIdH XeIKyyJdx
IXJIAJIUUAT TaBbcaH [37].

OCBOJI

AHXHBI caaTyyJarduiir HI3CH33C XOMII X371
X2JIPH TOPIMHH CUPTYHHBI HIPBXXKYYIArd OOJIOH
caaryynard HATAJIYYAUNT TOJOPXOWICOH OO0JI0BY
TOATMPUNH 1e6eH X3 Hb 6HAep HIIBXTHH,
n30OpM  COHIOMOJI, (hapMaKOJIOTUHH TaaTan
IIMHX YaHapbIl Y3YYJDK OaiB.
2005 oma xaMrWiiH aHXHBI OHAOP WIPBXTHMH,
nzopopm corromon (SIRT2,3) caaryymara 6omox
EX-527 -niir H33coH [38]. X3 X9I9H TepauitH
XOpT XaBAPBIH 3c3A P53 yypruiiH aneTHUIDKUIT
HAMAIIICOHUHT 3¢ ToorBon EX-527 caaryynard Hb
3CUIH aMbJpax 4daaBap OOJOH XyBaarajblH 3CP3T
yimama  y3yymoxryd  OaiiB.  XapuH HaamiabiH
CyairaaHsl
XaHTHUHITOHBI ©BYHHMH 3CPAT XOIKYYIDK 9XIJICOH
Oereen 2-p ¢as3bplH AMHIBYHH TypLIMATaap yr
OBYHMI 3arBapT OOJIOH OBUTOHYYARA Yp AYHTIHU
0aiiB. Men EX-527 up SIRT1 yypruiir caaryymax
MeXaHu3Maap XYHHH NanmwiioMaBupyc (ymaiH
XY3YYHHH XOPT XaBaap YYCIArd)-UilH ©COITHIT
JapaHTyiiaar 00JI0XbIT TOTTO0X?3 [39].

Kumrmnnooir:

ABLAJ YI caaTyyjard HOIUJIMUTD

AHXHBI OalfranuiiH Tapantail CHPTYHH YYpPTHIH
WIIBXKYYJIITY Hb yJlaaH JdapcaH] aryyJjarjax
nmoMu(EHO HATAAI  0O0JIOX PECBEPATPOT  FOM.
Xoury Hap (2003) Caenorhabditis  elegans
(Oyeapaz  xopxotii), Drosophila Melanogaster
(KUMCHUH siy1aa) OOJIOH 3arachIl’ PECBEPATPOIOOP
YHIWIRX3J — TOAMIPPUIIH  aMbapax — Xyraunaa
ypTCaxk OalCHBIT TOTTOOX?33. MOH XylraHyyabIr
pecBEpaToIo0p YWIWIAX Y€l MUTOXOHIPUWUH YHI
aKHJUTaraa SpUuMIKIDK, OHAOP WIWIATTIH XYHCIIP
©J10OT/ICOH Taprajairaac COpruiink Oaiican [40].
COHMPXONTON Hb HATAHT TaprajcaH XyIraHyyabr
pecBepaToIo0p YHIYIIDK XapbIyylIcaH Cynajraar
XUHUX3J] PECBETAPOIIOOP YIITYHIICOH XyITaHYY/IbIH
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ambJIpax Xyraiaa HIMAITIK Oaiis [41].

Anx 2007 onx SIRT1 yyparr miyy coHromon
PECBEPATPOIO0C XYUTIH HIIBXKYYISTY HITIII
6oiox SRT -uir HIA3COH Oa yr HATIAAI HB in
vivo OpuYWHA 6Haep UIBXTI Oaiican. Tyc
HIPBXKYYJATY HOTARI Hb WIYIATIZP ©J106COH
0O0JIOH TEHeTHKHWHH TapaiTail Tapramanrrrai
XYJATaHYyAbIH allb QIWHJ WHCYJIWUHA MO3APAT,
LUTOIIa3M Jaxb Oara TIIOKO3BIH aryyJami
0OJIOH MUTOXOHAPHHH YW akuijaraar A3MKHX
Henee Y3yyJicoH Oaitna. Laamma Zucker (fa/fa-
TCHETUKUWH TapaiTail TaprajainT) XapXyylaan
I39PX TYPLIMATHIT TaBTaH XUHX3] MOH TIIIOKO3BbIH
TOTTBOPTOI Oaliaan 60JI0H MHCYIMHI MAAPIMTIUI
MUHKAAT  HOMATOYY/DK  OaiiB  [42].  Uitmaac
yI XY4T3H WA3BXKYYJISIY HATUIMAT HacHaac
XamaapaiTall X371 X3I9H ©BUHHUI 3Cpar ammriax
SMHAIIBYHH TyPUIMITYYABIT dXJTYYI231 Oaiina [43].

Om00r00p 193PX YUTIIAIIAAP HUIIIH OJIOH CyAajraa
XUATA?K OyH 9 TOATIdp HATMIMHH CHPTYHH
yypartaii Xxonoorox Oaipinan, XapuinaH YHI9IX
MEXaHU3MbIH TajlaapX OWJITOJIT XaHTaITTail OWII
[44][45][46] xpamil 4 yr 30XMIlyyJard HACJIANAH
YITWIDX MEXaHU3MBIT IOTIOOP Hb OMITOX aBaac
TAJMIIPUNT OJIOH TOPIUUH OBUHUN SMUMITIIH]
ammmriaax 00JIOM)K HIITIIX oM [47].

Jyraaar

Cuptyunuii OynrWiiH yypryya Hb OOJIUCHIH
COJIWJILIOOHBI  YyXall YpBAJIYYIbIl 30XHILyYJaar
HA/I"-aac xamaapanraii nmeamerniaza 0Oereej
SCUHH XOrwpenT, XyBaargani, anonrtos3, JHX-uitn
3acBap, MIHA YJIIRAT 39p3T OMOJIOTUHH OJIOH Y
axwmutaraany oponior. SIRT 1-7 yypryyzasia
KaTIN3bIH MI3BX Hb MDIPIIMHH JETreHEPaTUB
OBUHMH, 3YPX CyJacHbl ©BUMH, XOPT XaBaap 33par
OBWIOJIMMH YeIl 4yXaJl YYPAITOH yypryynblH Yill
@KWIaraaHg 3ep3r OOJIOH ceper 30XuIyyJard
OaiiJ1aap OpOIIILIOT.

CyYnuiiH KUYy CUPTYHH YYPTHUHH X3 X3J9H
O0JOMXKHT caaTyyiard OOJIOH HAIBXXKYYJIITIHMAT
HOK CHPTYWHUH OYINTUHH yypruiiH OyTaIl, Yiln
aXWiaraa, UIPBXKUX OOJIOH caaTaX MEXaHU3MJ
YHJIICIIAH T33P HATUTYYAUNT OM 3y alluriax
OojoMXKyynbIr  cypancaap Oaitma. HA/I*-nitn

OMOHMIIATKUNT Oaraccanaap CUPTYUH YYPTyYAbIH
UIPBX Oyypd (HU3UOJOTHHH SMIAT ©6pwIeNTe.
Xypraaar. XapuH WIWISTHHH XsA3raapialTblH Yel
HAI* uxo3p HUIDKWK, yaIMaap CUPTYMHHN
Vi axwuiaraa UIBXMKIOT.  Witmase HAJL-
BIH HJPBX)KYYJ3Td HATAIYYAMWUT aryyjicaH Xooll
XYHC X3pOII3X, Jacral XeIeNIleeH XUHX 33par
aMBb/JIpaNbIH X9B MasATrTail X0I000TON YHIATYY] Hb
XOrHIPenTTai X0JI000TONH ©BUIeNeec ypbIuWIaH
COPTUIIAX apra X3703p 000X I0M.

Wpasayiin  HackuiTaac IIaNTraajcaH eBUIeN
Toawiiryit  Oycam  JIMIATYYAdIC  YPhIUMIAH
COPTMMIIDX, OMWIDXdA CHPTYHHHH YYpryyabIl
amuriax OOJIOMXK yJaM HX23p HIIIIMK OaifHa.
TuiiM33C 3HIUAH HAT JIPOXKXK aryyJicaH NETpUilH
OpYMH  YEHiH
X3PATI33H XYPIX HII3H raixantail asiuibH X311

asjgraHaac aHaraax YXaaHbl

CHUPTYHH 0ailk 600X FOM.

Tanapxan

OpIdM MHHKWAITI, CyAalTraaHbl aXKJIbIH OyXHid
n Hexmen Oojomxkoop xanramar LIYA-uita
BuonoruiiH XyposidHTHIH XaMT OJOH OOJOH
OUIPHTAH XaMTpaH aXWUIAXK, Tyclallaa y3yYJICoH
H.Hdonrnon, wMaructpant J.Yemapmaa 00J0H
I'.Conpop HapT Tanapxai HIdPXUNATIBE.
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