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Pe3tome. I{ens: n3yuuTh BIUSHUE PETYISIPHON a3pOOHOI
(bm3MUecKoil Harpy3Kky Ha MPOIEHTHOE COJIEPKAHNUE JKUP-
HBIX KHCJIOT ¥ X KOMIUIEKCOB B KHPOBOM TKAHH KPBIC pa3-
HOW JIOKAJIM3aIliy TIPY MTUTaHUU TTOBBIICHHOW KaJIOpHii-
HOCTH.

Mamepuanst u memoowst. ViccnenoBanue ObUIO TpoOBe-
JICHO Ha OeNbIX Kpbicax-camuax Wistar. JKuBoTHbIC ObLIH
pa3zesnieHbl Ha JBE TPYMITbl, HAXOAWJINCH Ha JUETE TOBBI-
MIEHHON KaJOPUHHOCTH (C JOJICH KUpa B OOIICH KamopHii-
HoctH 32%). B onHO# rpymnne XUBOTHBIE B TeUeHHE 6 He-
JIeTb TIOJIBEPrajiiuCh a’pOOHOM (QU3MYecKOl Harpyske, B
JpyToil Harpy3ka OTCyTCTBOBasIa. Briiemnsiiu Me3zeHTepu-
aNbHYI0, 3a0PIOMNHHYIO, MUANIUMATBEHYIO U TTOKOKHO-
MaXOBYIO JKUPOBYIO TKaHb. CofepKaHne KUPHBIX KUCIIOT
OTIpEJIeIISITN Ha XpoMaro-Macc-criekrpomerpe. Mccnenona-
71 24 KUPHBIX KUCIIOT U 3HaueHue 14 uHTerpaTuBHBIX MO-
Kazarenel (KOMIJIEKCOB) JKUPHBIX KUCIIOT.

Pesynomampr. Ouznyeckas Harpy3ka B ME3EHTEpUAb-
HOM KUPOBOM TKAHM CHM3WJIA COJEP)KAHME HEHACHIIEH-
HBIX JKUPHBIX KUCIOT (HXKK), HachImeHHBIX KUPHBIX
kucior (HacXKK) — yBenmumna. YMEHBIIMIIOCH 3Haue-
HUE MHJEKCA HEHACHIIEHHOCTH. CHU3MIIOCH COfiepiKaHue
MOJIMHEHACKIICHHBIX KUPHBIX KucioT ([THXKK). Orme-
YeHO YBEIWYEeHHE CofepkKaHus maabMuUTHHOBOHM (C16:0)
HacXXK. B cropony magsmutnHOBO# (C16:0) HacXKK m3-
MEHMJIOCh e€ cooTHormeHue ¢ ojenHoBoi (C18:1) moHO-
HEeHAaCHIIEeHHBIX )KUPHBIX kucaoT (MHXKK). B 3abpromun-
HOM KUPOBOM TKaHM IMOHM3MIIOCH COJAEpPKAHUE KUPHBIX
KHCJIOT-CyOCTPaTOB DHEPIHH, M YBEIHUUIIOCH — CyOCTpa-
TOB MeMOpaH. beito ormeueno camxenne cymmbl MHXKK.
VYBenmuuMIOCh COAEp)KaHUE JKUPHBIX KHCIIOT-CyOCTpaToB
ButamuHa F u ux coorHomenue ¢ MHXK u onennoBoit
(C18:1) ®9 HXKK. VYBenmuumioch 3HaueHHE CyMMBI M6

Abstract. Objective: to study the effect of aerobic exercise
on the fatty acids percentage and their complexes in the
adipose tissue of rats of different localization consuming
high calorie diets.

Materials and methods. The study was conducted on
male white rats (Wistar). The animals were divided into
two groups and followed a high calorie diet (with a 32% fat
share in the total calorie content). One group of animals did
low-intensity aerobic exercise (6 weeks), another one had
no regular activity. Mesenteric, retroperitoneal, epididymal
and subcutaneous inguinal adipose tissues were isolated.
The fatty acids (FA) were determined by a chromato-mass
spectrometer (Agilent, USA). 24 FA and 14 integrative
complexes were studied.

Results. Physical activity decreased the unsaturated
(UFA), polyunsaturated FA (PUFA) and unsaturation index
in mesenteric tissue. Saturated FA (SFA) were increased.
The value of the unsaturation index was decreased.
The content of polyunsaturated fatty acids (PUFA) was
decreased. An increase in the content of palmitic (C16:
0) SFA was noted. Toward the palmitic (C16: 0) SFA,
its ratio with the oleic (C18: 1) monounsaturated fatty
acid (MUFA) was changed. FA-substrates of energy was
decreased in retroperitoneal adipose tissue and increased in
membranes substrates. A decrease in the amount of MUFA
was noted. The fatty acid-substrates content of vitamin F
and their ratio with MUFA and oleic (C18: 1) 9 UFA were
increased. The value of the @6 UFA amount was increased
due to linoleic (C18: 2) UFA.

The amount of @3 EFA was decreased in mesenteric
and retroperitoneal adipose tissue. The ratio @3 / w6 was
shifted towards w6 UFA. The content of stearic (C18: 0)
SFA was increased.

384

BECTHUK YPAJIbCKOU MEJULIMHCKON AKAJEMUYECKOM HAYKU, 2019, Tom 16, Ne 3

print ISSN 2073-9125
on-line ISSN 2500-0918

vestnikural.ru



DOI: 10.22138/2500-0918-2019-16-3-384-400

Cellular and Molecular Technologies, Gene Engineering

HXK, 3a cuer smHoneBoit (C18:2) HXK.

B Me3eHTepuanbHOi M 3a0pIOMIMHHON XKHPOBOW TKa-
U ymenbimiack cymma 03 HXK. CoorHomenne 03/w6
cMecTHIIoCh B cTtopoHy 06 HXKK. YBemnummocs comepxa-
Hue creapuHoBoii (C18:0) HacXKK.

3axnouenue. A3pobHasi pusnyeckas HarpysKa IpH Iu-
TaHUM TOBBILIEHHON KaJOPUHHOCTH MOAU(HUIKpOBaIa
MIPOIIEHTHOE COJIEpKAHNE KUPHBIX KUCIIOT B 0ol Kupo-
BOii TKaHU KpbIc. [Ipu a3ToM Hanbombimmii ekt ObLT 3a-
(bMKCHPOBAaH B OTHOILICHUH JKUPHBIX KUCIIOT B ME3ECHTEPH-
AIBHOW 1 3a0PIONTMHHON JKUPOBOW TKAaHH, & HAMMEHBIITHN
B OTHOLLIEHHUH SMHUIUINMAIBHON U MOJIKOXKHOM.

KiroueBble ¢j10Ba: >KUPHBIE KUCTIOTHI, KOMITJICKCHI YKHP-
HBIX KHCJIOT, )KUPOBas TKaHb, adpoOHas (hu3mueckasi Ha-
rpy3Ka, auera
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Conclusion. Acrobic exercise and high calorie diet
modified the percentage of FA in white adipose tissue of
rats. The most significant effect was recorded for FA in
mesenteric and retroperitoneal tissue, and the smallest for
FA in epididymal and subcutaneous tissue.
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Beenenne

B macrosiiee BpeMst H3BECTHO, UYTO BCE KJIETKH JKHUBOT-
HBIX OPraHU3MOB HY)KIAIOTCSl B NOCTYIUICHUH IHIIHM KaK
HCTOYHMKA IUIACTHYECKOI0 Marepuaia M 00pa30BaHUs
sHepruu [1]. IIpu 3TOM OT KOIMUECTBA M KayecTBa MOTpe-
OJsieMOli TIMIIM 3aBUCHT COCTOSIHUE 30POBBSI OpraHu3Ma
[2]. Kupnsie kuciots! (XKK) npencrapnsior co0oif 0CHOB-
HO# cyOcTpar, 00ecIeunBaOMNUNA PeaTn3aui0 ONOIOTH-
geckor (pyHKITMH Tpodoioruu [3]. Umenno XK sBusior-
Cs1 OCHOBHBIM 9HEPIeTUYECKUM PECYPCOM OPraHU3Ma, BXO-
JSIT B COCTaB KJIETOUHBIX MEeMOpaH M SIBISIOTCS CyOcTpa-
TOM JIJIsl 00Opa30BaHMUsI CUTHAJIbHBIX MOJICKYI [4].

XKuposasi tkanb (JKT) oOecrieunBaeT KH3HEACATEIIb-
HOCTh OpraHn3Ma B OCTaOCOPOTHBHEIN mepuon [5]. Amu-
MOUUTHI B a0COPOTHBHBIN IEPHO] HAKAIUIMBAET HK30ICH-
uele J)KK B Buae nmpenMylIeCTBEHHO MajibMUTHHOBBIX H
OJIEMHOBBIX TPUIIMLEPHIOB. [Ipr OTCYTCTBHM 3K30TeH-
HOTO TIOCTYIIJICHHS] TUTATENIbHBIX BELIECTB JaHHbIE KIIET-
KH peasn3yioT (PYyHKIUIO SHIOTPOQHH, TPOU3BOJIST MOOH-
nr3anuio paHee 3amaceHHbIx JKK [6].

JKupoBble nemno opraHu3zMa pasiuyaroTcs MO CBOEMY
KJIETOYHOMY COCTaBY, METaOOJIMYECKHM XapaKTepUCTH-
KaM, BaCKyJIspU3allii 1 MHHEPBALUH, YTO 00yCIaBINBaET
paznuuune ux Meradonusma u GyHkiuid. Ha cerognsummuii
JICHb YCTaHOBIICHBI (DYHKIIMOHAIBHBIE U MOpdoMeTpuye-
CKHE OTJIMYMS BUCIIEPATLHON (ME3eHTEepHAIBHOH, TIEPUTO-
HaIaJIbHOM, 3a0pIOMMHHON) U okokHOoM XKT [7].

WzBecTHO, uTO (przmueckass Harpyska (JOKOMOLHS) 3TO

Introduction

It is currently known that all animal cells require food,
as a source of plastic material and the formation of energy
[1]. Moreover, the state of body’s health depends on the
quantity and quality of consuming food [2]. Fatty acids
(FA) are the main substrate that ensures the implementation
of the biological function of trophology [3]. FA are the
main energy resource of the body. They are a part of cell
membranes and a substrate for the formation of signaling
molecules [4].

Adipose tissue (AT) ensures the vital body activity
in the postabsorption period [5]. Adipocytes in the
absorptive period accumulate exogenous AT in the form
of predominantly palmitic and oleic triglycerides. In the
absence of exogenous nutrient intake, these cells realize the
endotrophy function, mobilizing previously stored FA [6].

Fat depots of the body vary in their cellular composition,
metabolic characteristics, vascularization and innervation
that causes the differences in their metabolism and functions.
To date, functional and morphometric differences have
been defined between visceral (mesenteric, perigonadal,
retroperitoneal) and subcutaneous AT [7].

It is known that physical activity (locomotion) is the
main key factor in energy consumption and normalization
of energy balance [8]. With prolonged, continuous and
low-intensity physical activity, predominantly aerobic
energy supply pathways using carbohydrates and fats start
operating [9]. It is an inexpensive non-pharmacological
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OCHOBHOIM, KJIFOYEBOH (akTop pacxona SHEPrUM U HOpMa-
JM3aIuK 3HepreTudeckoro Oamanca [8]. [Ipu npomomku-
TEJLHBIX, HEMPEPhIBHBIX M MaIOWHTEHCHBHBIX (prsnye-
CKMX Harpy3kax MpEeMMYIIECTBEHHO BKIIIOYAIOTCS adpoo-
HBbIE TIYTH HEProOOECTeYeHUsI C WCIOIh30BAaHUEM YTIie-
BOJIOB 1 kHpoB [9]. OHa siBisieTcss HepOporuM Hedapma-
KOJIOTMYECKUM BMEIIATEIbCTBOM B 00pa3 JKU3HH C XOPO-
[IMM MTOJIOKUTEIBHBIM PE3YJIBTaTOM MPOPHIAKTHKY N30bI-
TOYHOM MacChl TeJla U aCCOIMMPOBAHHBIX C HEll 3aboneBa-
Huit [10].

Taxum 00pa3om, 1elb Halllel padoThl: U3YYUTh BIHSHUE
peryisipHoii a3poOHO PU3HMUECKON HArPy3KU Ha TIPOLICHT-
HOE coJiepKaHNe )KUPHBIX KUCIOT U UX KOMIUIEKCOB B JKH-
pOBOI TKaHU KPbIC Pa3HOM JIOKAIU3ALUK IPY TUTAHUH T10-
BBILIEHHON KaJOPUUHOCTH.

MarepuaJjbl M1 METOAbI

JlarHOE mccienoBanue ObLIO TpoBeaeHO Ha 10 camiax
Oenbix kpbic (Wistar), nonyuennsix u3 ®I'BHY HUU dap-
MaKOJIOTUU U pereHepaTtuBHON menuuuHel um. E.JI. Tomnb-
noepra. JKMBOTHBIE HAXOIMIUCH B CTAHJAPTHBIX YCIOBUIX
CoZiep KaHUs Ha €CTECTBEHHOM CBETOBOM PEKHUME TIPH CBO-
0OMHOM JTOCTYTIE K BOJIE U THIIe. Bce MaHUITY SN, KOTO-
PBIM NOJBEPTaJIUCh KUBOTHBIE, COOTBETCTBOBAJIN IPaBU-
J1aM JIa0OpaTOPHOMN MPAKTUKH.

JKuBoTHble OBUTH pa3neneHsl Ha ABe Tpymnmnsl. Bo Bro-
poii TpymIe KPhICH B TeUeHUH 6 HEAENb MOMydalld Majo-
WHTEHCHUBHYIO (PM3WYECKYIO0 HArpy3Ky MPEUMYIIECTBEHHO
aspooOnoro xapakrepa [11]. KuBorHsie nonsepraiamcey Gpu-
3M4YECKOM Harpy3ke B BUJE IIaBaHUs uepe3 | 1eHb B Teue-
Hue | 1 c orsromenneM 4% ot Macchl Tena. Xapakrep $u-
3WYECKON Harpy3Ku ObLT OMPEeeNieH METOI0M MaKCUMallhb-
HOTO CTaOMIILHOTO coneprkanus akrara (Maximal Lactate
Stable State (MLSS)) B cerBopoTke kpoBu kpsic [11]. IIpo-
Tokoi onpeaenenust MLSS, Bkirouan B cedst 3 Tecta ¢ pas-
HoM Harpy3koil (3,5; 4; 4,5% oT Macchl Tena KpbICHL, Ipy3,
pa3Melalid B ClieUUaJIbHBIN KUIJIET, KOTOPBIA O/IeBaJId Ha
KUBOTHOTO), TIPOJIOJKATENFHOCTBIO 25 MUHYT KaXIbIi.
B Teuenne Bcex TECTOB cOOMpaIN 00Pa3Ibl KPOBH KHBOT-
HbIX Ha 5, 10, 15, 20, 25 MUHYyTE TECTUPOBAHUS C TIOCIEAY-
IOLUIMM OTpe/ieJiecHneM cofepkanus jakrata. MLSS Obin
OIIpe/iesICH MPH CTa0MIBLHOM YPOBHE JIAKTaTa KPOBH 3a Iie-
puon Bpemenu ¢ 10 1o 25 MUHYTHI TeCTa MPH OTSTONCHUN
4% ot Macchl Tena. Y JKUBOTHBIX TIEPBOW TPYTIITBI PETYIISAP-
Has r3UYecKas Harpy3Kka OTCyTCTBOBAJIA.

B TedyeHue Bcero skcrepuMEHTa KPBICHI O0CHMX TPYIIT
MOJTy4aay PAalMOH MUTAHUS MOBBIIICHHONW KaJOPUHHOCTH
(moneti xupa B 0011IeH KamopuiHOCTH KopMma 32%).

N3 oskcnepumeHTa  SKMBOTHBIX — BBIBOJMIIM COz—
achukcuer. Bpyiensuin MeTOIOM JMCCEKIUU SIUINIH-
manbhyto (9XT), 3abprommunyo (3XKT), mesentepu-
anmpay0 (MXXT) 1 mogkoxxaO-TIaxoByto (IDKT) sxupoByto
TKaHb [12].

Meroznom J. Folch nunuzpl s3kcTparupoBain U3 HABECOK
KT (250 wmr) pasno#t nokanuzauuu (IDKT, MXT, 29XKT,
32KT) [13]. B mocnenyromeM Npou3BOIMINA U3YICHUE M-
tinoBbIx 3¢upoB XK Ha Xpomaro-macc-crieKTpomerpe

lifestyle intervention with a good positive result in the
overweight prevention and associated diseases [10].

Thus, the goal of our work: to study the effect of regular
aerobic physical activity on the percentage of fatty acids
and their complexes in the adipose tissue of rats of different
localization, consuming a high calorie diet.

Materials and methods

This study was conducted on 10 male white rats
(Wistar), obtained from Goldberg Research Institute of
Pharmacology and Regenerative Medicine. The animals
were kept in standard conditions under natural light with
free access to water and food. All the manipulations that
the animals were subjected to were in accordance with the
laboratory practice rules.

Animals were divided into two groups. In the second
group, rats received low-intensity physical activity,
predominantly aerobic, for 6 weeks [11]. The animals were
subjected to physical activity in the form of swimming
after 1 day for 1 h with a 4% of body weight load. The
kind of physical activity was determined by the method of
maximum stable lactate content (Maximal Lactate Stable
State (MLSS)) in rat serum [11]. The MLSS determination
protocol included 3 tests with different loads (3.5, 4, 4.5%
ofthe rat’s body weight, load, placed in a special vest, which
was worn on an animal), each lasting 25 minutes. During
all tests, animal blood samples were collected at 5, 10, 15,
20, 25 minutes of the testing, followed by determination of
the lactate content. MLSS was determined at a stable level
of blood lactate over a period from 10 to 25 minutes of the
test with a 4% of body weight load. Animals of the first
group didn’t have any regular physical activity.

During the entire experiment rats of both groups
consumed a high-calorie diet (32% of fat in the total calorie
value of the feed).

Animals with CO, asphyxia were removed from the
experiment. Epididymal (EAT), retroperitoneal (RAT),
mesenteric (MAT) and subcutaneous-inguinal (SAT)
adipose tissue were isolated by dissection [12].

By the J. Folch method, lipids were extracted from AT
samples (250 mg) of different localization (SAT, MAT,
EAT, RAT) [13]. Subsequently, FA methyl esters were
studied on an Agilent Technologies chromatograph-
mass spectrometer (USA). An HP-5MS chromatographic
column (Agilent Technologies, USA) was used, 30 m long,
0.25 mm outer diameter, and 0.25 um film thickness.

Identification was carried out by comparing the
experimental mass spectra with the spectra of the NIST
MS Search 2.0 databases and AMDIS Analysis programs,
as well as by comparing the output time of the analyzed
sample with the output time of the known pre-methylated
FA standards.

The content of FA was expressed as a percentage of the
total peak areas. The content of 24 FA (14 UFA and 10
SFA) was determined.

The 14 integrative FA indicators (complexes) were
analyzed. They included: the sum of w3 (C18: 3, C20: 5,
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Agilent Technologies (CIIIA). Mcmonbs3oBanu Xpomaro-
rpaduyeckyto kononky HP-SMS (Agilent Technologies,
CIIA) nmunoii 30 M, BHEITHUM nuaMeTpoM — 0,25 MM u
TOJIIMHOM IIeHKH — 0,25 MKM.

Wnentudukanys mpoBOAMIACch MPH CPABHEHHWH JKCIIe-
PUMEHTAJIBHBIX MAaCC-CIIEKTPOB CO CIIEKTPaMu 0a3 JTaHHBIX
mporpamm «NIST MS Search 2.0» u «<AMDIS Analysisy,
a TakKe IyTeM COTIOCTaBJICHHS BPEMEHH BbIX0/1a aHAIU3H-
pyemoro obpasiia co BpeMeHEM BBIXOJ1a H3BECTHBIX, MPeI-
BApUTEIHLHO METHWJIMPOBAHHBIX, cTanapToB KK.

Conepxanre XK BrIpakanock B IpoOIEHTaX OT OO0IIei
CyMMBbI miouiajneil nukoB. Onpexnernsiin conepxkanue 24
KK (14 HXK u 10 HacXKK).

bouto mpoaHanu3MpoBaHO 3HaueHWe 14 HMHTErpaTruB-
HBIX Tokazareneii (komriekcoB) JKK. B ux coctas Bomi-
m: cymma o3 (C18:3, C20:5, C22:6), o6 (C18:2, C20:2,
C20:3, C20:4), o7 (Cl6:1, C18:1), @9 (Cl6:1, CI18:1,
C20:1, C22:1, C24:1), HXK, HacXKK, [THXK, MHXK,
HACBIIIEHHBIX )KUPHBIX KUCIOT C YETHBIM YMCIIOM aTOMOB
yoiepona (Hac)XKK ueTHBIX), HACBIIIEHHBIX JKUPHBIX KHUC-
JIOT C HEYETHBIM YHciioM aroMoB yriepona (Hac)XKK me-
yeTHbIX), JKK-cyOcTparoB Butamuna F, chunrodocdonu-
munoB (CDJI), mmnepopochomunuaos (I'DJI), sneprum,
MeMOpaH, uHaeKe Henacbimennoctu (MH).

Jnist OlleHKH M3MEHEHUsI aKTHBHOCTH OTJICIBHBIX (ep-
MEHTOB, OTBevaronux 3a Meradonmsm XK u GpyHKInoHu-
pPOBaHUS CHCTEM TPAHCTIOPTa, AaHTHOKCHIAHTHOW 3aIUTHI,
JIETIOHNPOBAHUS, OKHCIICHUS W SHAOTEHHOTO 00pa30BaHUS
nanubix KK ObU10 mpoaHamM3upoBaHO U3MEHEHHE COOT-
HoueHui otaenbHbIX KK Mexmy coboii v ¢ MX KOMILIEeK-
cami.

Craructuueckyro 00paboTKy JaHHBIX MPOBOIWIN C HC-
TIOJTb30BaHNEM TporpamMmHoro makera SPSS 22.0 ¢ wuc-
MOJIb30BAaHUEM METOJIOB HEMapaMEeTPUYEeCKOW CTaTHCTH-
ku. [lomydeHHble pe3yasTaThl BBIPAKESHBI B BUIE MEIUAHBI
(Me), Bepxnero u HuxkHero kBaptuieit (Q1-Q3). Paznu-
YU CYUTAIH JoCcTOBepHBIMU Tpu p<0,05.

PesyabTarbl

B mpoBeneHHOM Hccien0BaHUM OBLIO YCTaHOBJIEHO, YTO
peryisipHast a’poOHas ¢u3MuecKas Harpyska Npu MUTa-
HUU TOBBIIIEHHON KaJIOPUMHOCTH MPUBOIUT K YMEHbIIIE-
HUIO TIPOIIEHTHOM 1onu o-muHoseHoBoi (C18:3) w3 HXKK
(p<0,05) 8 3KT u IDKT (Tabmnwuma 1). Comepkanne THMHO-
noBoit (C20:5) o3 HXXK monmsunocs B8 MIKT (p<0,05). B
1o xe BpeMs B MOKT u 3KT nannas ¢puzndeckas Harpys3Ka
CIOCOOCTBYET CHI)KEHHMIO 3HaueHMs Bcel cyMmbl 03 HIXKK
(p<0,05).

Tonsko B 3T mox BozaeiicTBHEM HArpy3KH yBETHUHII-
cs1 ypoBenb nuHONeBOH (C18:2) HXXK u Bcelt cymMbl 06
HXK (p<0,05). B To xe Bpemss B8 MXKT u IDKT ymens-
LIMJIOCH COZIEpKaHue AUTOMo-Y-TrHoneHoBor (C20:3) w6
HXK (p<0,05).

B MIKT u IDKT 6b110 3adpkcpoBaHO H3MEHEHHE COOT-
HomeHus ®3/w6 (p<0,05), 4To roBopmIIO O CMemeHnH Oa-
naHca scceHnmanbHbIX KK B ctopony w6 HXKK.

AnpobHasi (u3nuecKkasl Harpy3ka NPUBOAUT K HOHMKe-

C22: 6), w6 (C18: 2, C20: 2, C20: 3, C20: 4), o7 (Clé6:
1, C18: 1), ®9 (Cl6: 1, C18: 1, C20: 1, C22: 1, C24:
1), UFA, SFA, PUFA, MUFA, saturated fatty acids with
an even number of carbon atoms (even SFA), saturated
fatty acids with the odd number of carbon atoms (odd
SFA), FA-substrates of vitamin F, sphingophospholipids
(SPL), glycerophospholipids (GPL), energy, membranes,
unsaturation index (UN).

To evaluate the activity changes of individual enzymes
responsible for FA metabolism and the transport systems
functioning, antioxidant protection, deposition, oxidation
and endogenous formation of these FA, we analyzed the
ratios change of individual FA with each other and with
their complexes.

Statistical data processing was performed using the SPSS
22.0 software using nonparametric statistics methods.
The results are expressed as the median (Me), upper and
lower quartiles (Q1 — Q3). Differences were considered
significant at p<(0.05.

Results

The conducted study found that regular aerobic exercise
with a high-calorie diet leads to a decrease in the percentage
of a-linolenic (C18: 3) w3 UFA (p<0.05) in RAT and SAT
(table 1). The content of eicosapentaenoic acid (C20: 5) o3
UFA was decreased in MAT (p<0.05). At the same time,
in MAT and RAT this physical activity helps to reduce the
value of the total amount ®3 UFA (p<0.05).

Only in RAT the level of linoleic (C18: 2) UFA and the
total amount of w6 UFA (p<0.05) were increased under
the influence of the load. At the same time the content
of dihomo-y-linolenic (C20: 3) w6 UFA (p<0.05) was
decreased in MAT and SAT.

The ratio change of ®3 / w6 (p<0.05) was recorded in
MAT and SAT, which indicated the balance shift of essential
FA towards o6 UFA.

Aerobic physical activity leads to a decrease of the
palmitoleic (C16: 1) @7 UFA in MAT and vaccenic (C18:
1) ®7 UFA (p<0.05) in RAT (table 1). Only in the MAT
the ratio decrease C16: 1 (9) / C18: 1 (11) (p<0.05) was
determined, therefore, the activity of the elongase of
palmitoleic (C16: 1) UFA was increased.

An increase (p<0.05) of the content of palmitoleic (C16:
1) ®9 UFA in RAT, erucic (C22: 1) ®9 UFA in MAT, and
nervonic (C24: 1) ®9 UFA in the body was noted.

The ratio increase C16: 1 (7)/C18: 1 (9) in RAT (p<0.05)
was defined. Aerobic physical activity in MAT leads to
the ratio decrease C16: 1 (9) / C18: 1 (9) (p<0.05), which
indicates the predominance of the endogenous formation of
oleic (C18: 1) ®9 UFA.

The experiment showed that the studied load in the
MAT, EAT and SAT leads to an increase of the content of
behenic (C22: 0) UFA (p<0.05) (table 2). There was also an
increase of the content of stearin (C18: 0) SFA in MAT and
EAT (p<0.05), arachidic (C20: 0) SFA in MAT and SAT,
and lignoceric (C24: 0) SFA in RAT and SAT.

The level of palmitic (C16: 0) SFA and the total amount
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HUIO0 ypOBHs naibMuTosienHoBoit (C16:1) 7 HXKK B MXKT
u BakneHosoit (C18:1) o7 HXK (p<0,05) 8 3XKT (Tabnu-
na 1). Tomsko B MOXKT Takxke ObLI0 OTMEUEHO YMEHBITICHHE
cootHomeHus C16:1(9)/C18:1(11) (p<0,05), cnemoBarens-
HO, YBEJIMYWIIACh aKTUBHOCTD 3JIOHTA3bl MaJIbMHUTOJICHHO-
Boii (C16:1) HXXK.

Bbeuto ormeueHo yBenmdenue coaepxkanus (p<0,05)
nansMuToonenHoBor (C16:1) @9 HXXK B 3XKT, apykoBoii
(C22:1) ®9 HXK B MXKT u nepBonosoii (C24:1) ®9 HXK
B OXT.

YcranoBneHo yBenuwueHue cootHomeHus C16:1(7)/
C18:1(9) B 3XKT (p<0,05). Aspobnast pusnyeckas Harpys3-
ka B MOKT npuBOAMT K YMEHBIICHHIO 3HAYEHUSI COOTHO-
menns C16:1(9)/C18:1(9) (p<0,05), 4T0 CBUACTEILCTBYET
0 TIPeoOIaaHuN SHIOTEHHOTO O00pa30BaHUS OJICMHOBOU
(C18:1) 9 HXKK.

DKCIIepUMEHT TIOKa3all, YTO HCCIeAyeMas Harpy3ka B
MXT, OXKT u IDKT npuBoIuT K yBETUUEHHIO COIEPKAHUS
oerenoroii (C22:0) HacXKK (p<0,05) (Tabmuua 2). Tosnbko
B MXKT u 2XT noseicunocs (p<0,05) comepkanue cre-
apurOBO# (C18:0) HacXKK, B MXKT u IDKT-apaxunoBoii
(C20:0) HacXXK, a B DXT wm IDKT-muHTOIIEpHHOBOMA
(C24:0) HacXKK.

B MXT ysennumics (p<0,05) ypoBeHb NanbMUTHHOBON
(C16:0) HacXXK u Bceii cymmbr HacXKK ueTHBIX.

B MXKT u DXKT 0Obulo OTMEUEHO YBEJIHYCHHE 3HAYE-
Husa C16:0/C16:1(9), a 8 MXKT u coornomenus C18:0/
C18:1(9) (p<0,05). D10 CBHIETENHCTBOBAIO 00 yTHETE-
HUHM aKTUBHOCTU (PEPMEHTOB 3HIOI€HHOTO 00pa30BaHUS
o7 1 ®9 HXK uiam o noBeIlIeHHOM MOTPeOIeHUH JaHHBIX
MHXK.

3nauenne cootHomenuss C16:0/C18:1(9) moBbicHiIoCh
(p<0,05) B MXXT, moxa3siBasi, 4T0 00pa30BaHHE U TIOCTY-
wienne onenHoBor (C18:1) HXKK ycrymano anamorwnd-
HBIM TIpoIleccaM B OTHOIIEHWH NaibMUTHHOBOH (C16:0)
HacXKK.

bbuto  ycTaHoBieHO, 4YTO YpOBEHb MaprapuHOBOI
(C17:0) HacXKK ysenmumics 8 MXKT u DXKT (p<0,05).
YpoBenb renditkonmioBoi (C21:0) Hac)KK cHusmics B
9XKT, no ysenmuuics B IDKT (p<0,05). YpoBens Tprko3a-
HoBo# (C23:0) HacXXK noseicuics B 9XKT (p<0,05). B o
e BpeMs Toibko B MOKT Harpyska npuBojuiia K MOBBIIIe-
Huto 3HadeHus cyMMbl Hac)KK mHeuetHbix (p<0,05).

AbnpobHas ¢u3ndeckas Harpy3ka MPUBOAWT K yBETHYIC-
Huto (p<0,05) comepxkanus KK-cydcrparoB CDJI B DXKT
(trabmmua 3), a B 3XKT yposuio XKK-cyocrparoB I'dJI
(p<0,05). B cBoto ouepenp B 3KT ObUIO OTMEYCHO YBEIH-
yenue conepkanust JKK-cyOcTparoB MmeMOpaH 1 CHHXKEHUE
KK-cyberparos suepruu (p<0,05).

B MXXT ymenbmunocs 3HadeHne cymmbl [THXKK u nx
cootHomeHue ¢ onenHoBo# (C18:1) w9 HXK (p<0,05).

B 3T mnoBeicunocs 3HaueHue mnokazarens KK-
cyoctparsl Butamuna F u cootHomenue JKK-cyOctparst
putamuHa F/C18:1(9) (p<0,05). YBemuuenue cojepixa-
Huss MHXXK caBunyito B nx cropony cootHouienue ¢ KK-
cyoctpatel ButamuHa F (p<0,05). B TO-)ke Bpems 3Hade-
nue cootHotreHus [THXXK/MHXKK ymensmmnocs 8 MOXKT

of even SFA were increased in MAT (p<0.05).

An increase of C16: 0/ C16: 1 (9) in MAT and EAT and
the ratio C18: 0/ C18: 1 (9) in MAT was noted (p> 0.05).
This indicated the activity suppression of the endogenous
formation enzymes ®7 and ®9 UFA or an increased
consumption of these MUFA.

The value of the ratio C16: 0 / C18: 1 (9) was increased
(p<0.05) in MAT, showing that the formation and supply
of oleic (C18: 1) UFA was inferior to similar processes
regarding palmitic (C16: 0) SFA.

It was found that the level of margarine (C17: 0) SFA
was increased in MAT and EAT (p<0.05). The level of
henicosanoic (C21: 0) SFA decreased in EAT, but was
increased in SAT (p<0.05). The level of tricosanoic (C23:
0) SFA was increased in EAT (p<0.05). At the same time,
only in MAT the load led to an increase of the total value of
odd SFA (p<0.05).

Aerobic physical activity leads to an increase (p<0.05) of
the content of FA-substrates of SPL in EAT (table 3), and
the level of FA-substrates of GPL (p<0.05) in RAT. In turn,
an increase of the content of FA-substrates of membranes
and a decrease of FA-substrates of energy (p<0.05) were
noted in RAT.

The amount of the PUFA and their ratio with oleic (C18:
1) ®9 UFA was decreased (p<0.05) in MAT.

In RAT the value of the FA-substrate of vitamin F and
the ratio of the FA-substrate of vitamin F / C18: 1 (9) was
increased (p<0.05). The increase in the MUFA content
shifted the ratio of the FA- substrate and vitamin F (p<0.05).
At the same time, the value of the PUFA / MUFA ratio was
decreased in MAT (p<0.05).

Physical activity leads to a decrease in the UFA amount in
MAT, on the contrary to an increase in SFA (p<0.05). The
ratio of SFA / MUFA was also increased (p<0.05), which
indicated a shift in the balance towards SFA. A decrease in
the value of UN was noted.

Discussion

In the study it was found that only in MAT the percentage
of UFA was decreased and the percentage of SFA was
increased. A decrease in the value of UN was a consequence
of'it. It is known that an increased concentration of SFA in
the triglycerides of AT reduces the intensity of FA lipases
[14]. At the same time, triglycerides that include MUFA are
more sensitive to the lipases action [15].

In MAT, at the loading the PUFA content was decreased.
The ratio of the FA and MUFA was changed towards
the latter ones. That indicated an increase in the cells
antioxidant protection. MUFA are known to be more
effective antioxidants than a-tocopherol, carotene and
ascorbic acid [16].

In turn, physical exercise increased the value of the GPL
FA-substrate in RAT. The content of energy FA-substrates
was decreased, and the membrane substrates was increased.
It is known that an increase in the cell membrane fluidity is
associated with an improvement in the cells sensitivity to
the insulin action [17]. A decrease in the amount of MUFA
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(p<0,05).

®dusnueckas Harpys3ka MPUBOAMT K YMEHBIIEHUIO CyM-
mbl HXKK B MXKT, a HacXKK, HanpoTuB, yBEIMYEHHIO
(p<0,05). Coornomrenne Hac)KK/MHXK Taxxe yBemndu-
noch (p<0,05), uTo rOBOpMIIO O caBUTe OanaHca B CTOPO-
Hy Hac)KK. bsuto otmeueHo ymeHbIienue 3Hauenus 1H.

Oo6cy:xnenue

B mpoBeneHHOM WHcCCIEeOBaHUHM OBUIO YCTaHOBIIEHO,
410 TOJIbKO B MJKT CHU3MIIOCH MIPOLIEHTHOE COJIepKaHUE
HXK wu yBemmumnoce Hac)XXK. CrnencrBuem 3Toro ObLITO
ymensblieHne 3Hadenust TH. M3BecTHO, 4TO MOBBIIEHHAS
konnentpamus HacXKK B tpurmuuepunax XT, camxaer
naTeHcuBHOCTH Juna3 JKK [14]. B To sxe Bpemst Tpuriuiie-
puabl, B coctaB KoTopeix BxoasaT MHXXK, Gonee guyBcTBU-
TeIBHBI K AeHCTBHIO a3 [15].

B MIKT npu Harpy3ke nonusuiocs coaepxanue [ITHKK.
Wsmenunocs coornomrenue ganabx KK ¢ MHXXK B cTo-
POHY TIOCJEIHUX, CBHICTEIbCTBYSI 00 YBEINYEHUH aHTU-
OKCHJIaHTHOM 3amuThI KiIeToK. M3BecTHO, uTo MHIKK sB-
nsercs Oonee d(HPEKTUBHBIME AHTHOKCHUAAHTAMH, YEM
0-TOKO(epOoIT, KAPOTHH U acKOpOMHOBAs KucioTa [16].

B cBoro ouepens B 3KT ¢usndeckas Harpys3ka yBeH-
yuia 3HaueHue nokasarens JKK-cyOcrparer ['®JI. [lonu-
3minock coaepkanne JKK-cydcTparoB sHEpruu U yBelIu4uu-
JIOCh — CyOCTpaToB MeMOpaH. M3BeCTHO, UTO MOBBIIIICHUE
KUJIKOCTHOCTH KJIETOYHOW MEMOpaHBI CBS3aHO C yITydIlle-
HUEM YYBCTBUTEIFHOCTH KJIETOK K JEHCTBUIO WHCYJIMHA
[17]. Beo ormeueno cHwxenue cymmbl MHXK. VBenu-
yuiock coaepkanne JKK-cydcrparsl BuTamuna F u ux co-
otrHomenne ¢ MHXXK u onennosoii (C18:1) HXKK.

ITHXXK 3anmmaror oco6oe mecto cpemu KK, sBustoTcs
He3aMEeHUMBIMH, He CHHTE3UPYIOTCS B OPTaHU3ME U MTOCTY-
natot ¢ nuuieid. lanusie KK cioyxar BaxxHeHILIUMU CTPYyK-
TypHBIMU KOMIIOHCHTaMH OMOJIOTHYECKUX MEMOpaH U BbI-
MOJHSIOT PEryISTOpHYIO QyHKuuIo [18].

B knerkax MOKT u 3T ObUIO OTMEUEHO YMEHBIIICHUE
cymmbl ®3 HXKK. UzBectHO, 0 003 1 w6 ITHXKK xon-
KypUPYIOT MEXIy co00#, n MomubuKays conepKaHus
HXK omnOTO CemeiicTBa MPOTHUBOITOIOKHBIM 00pa3oM H3-
MensieT conepxkanue apyroro [19]. CoorHomenue ®3/w6
cmectuiiock B cropony o6 HXKK. M3BectHo, uTo mogo0-
Hoe u3MmeHeHue cootHoueHus cemeicts [THXK moxer
OBITH HETAaTUBHBIM (DAKTOPOM.

B cBoro ouepens B 3KT u IDKT Obuto oTMEUeHO CHH-
JKCHUE TIPOIICHTHOTO cozepkaHusi o-muHoneBoi (C18:3)
o3 HXK. Tomsko B MXT ymeHbmmioch coaepxa-
Hue TtumHonoBoM (C20:5) o3 HXKK, nemocpenctsen-
HOTO cybOcTpara cuHTe3a »diko3aHonaoB. Comep:kaHme
muromo-y-uHojeHoBoH (C20:3) w6 HXXK monusniocs B
MIXKT u IDKT. U3 nutepaTypbl U3BECTHO, YTO JTUTOMO-Y-
muHoseHoBol (C20:3) 6 HXKK sBnsroTcst Gnomapkepom
pesuctenTHOCTH K HHCYAuHY [20]. [ToMuMO 3TOr0, TONBKO
B 3T ObI10 OTMEUEHO yBENHUEHHE 3HAYCHUSI CYyMMBI 06
HXK 3a cuer nmunonesoii (C18:2) HXXK. YBennuenne co-
nepxxanust gaHHo HOKK moxkeT okasbiBaTh MpoBOCHAIIU-
TenpHOe AeucTBue [21].

was noted. The content of the FA-substrate of vitamin F
and their ratio with MUFA and oleic (C18: 1) UFA was
increased.

PUFA hold a special place among FA. They are
indispensable, are not synthesized in the body, and come
from food. The FA serve as the most important structural
components of biological membranes and perform a
regulatory function [18].

A decrease in the sum of ®3 UFA was noted in the cells
of the MAT and RAT. It is known that ©3 and ®6 PUFA
compete with each other, and modification of the UFA
content of one family changes the content of another in the
opposite way [19]. The ratio w3 / w6 was shifted towards
o6 UFA. It is known that such a change in the ratio of
PUFA families can be a negative factor.

In turn, a decrease in the percentage of a-linoleic (C18:
3) ®3 UFA was noted in the EAT and SAT. The content
of eicosapentaenoic (C20: 5) w3 UFA, a direct substrate
for the eicosanoids synthesis, decreased only in MAT. The
content of digomo-y-linolenic (C20: 3) w6 UFA decreased
in MAT and SAT. It is known from the literature that
digomo-y-linolenic (C20: 3) w6 UFA are a biomarker of
insulin resistance [20]. In addition, there was an increase in
the sum of w6 UFA only in RAT due to a linoleic (C18: 2)
UFA increased. An increase in the content of this UFA can
have a pro-inflammatory effect [21].

It is known that with a deficiency of essential PUFA,
endogenously formed ®7 and ®9 UFA can replace them in
annular membranes lipids and substrates of the synthesis of
eicosanoids [22].

In the conducted study it was established a decrease in
the activity of desaturase during endogenous synthesis
of @7 MUFA in MAT and EAT. In addition there was an
increase in elongase activity during the formation of these
FA in MAT. A decrease in the activity of desaturase was
also defined by the endogenous formation of ®9 MUFA.
However, the ratio of the products of endogenous MUFA
synthesis shifted toward oleic (C18: 1) ®9 UFA in this
tissue. There was a shift in the direction of this MUFA of
its ratio with PUFA. An increase in the content of erucic
(C22: 1) ®9 UFA was noted.

An increase in the content of vaccenic (C18: 1) ®7 UFA
and palmitooleic (C16: 1) ®9 UFA was recorded in the
RAT. A shift towards the products of oleic (C18: 1) ©9
NLC oxidation was noted.

In EAT, the value of the UFA-substrate of SPL was
increased due to the content of the nervonic (C24: 1) ©9
UFA.

An increase in the level of PUFA endogenously
formed from MUFA with their subsequent placement
in phospholipids increases the microviscosity of cell
membranes and reduces the negative charge on their
surface [23]. In this case, the functioning of transmembrane
proteins is disrupted [24].

It is known that SFA perform the function of tissues energy
supply [25], and they are also part of cell membranes [26].

Only in MAT aerobic physical activity led to an increase
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WzBectHO, uto mpu neduiute dccennuanbabix [THXKK
o0pazoBaHHbIe 3HA0reHHO 7 1 ®9 HXKK mMoryT 3amemars
WX B aHHYJSIPHBIX JIUIHAAX MEMOpaH U CyOCTpaToB CHHTE-
3a diiko3aHOKIOB [22].

B nposenennom uccienoanuu B MXXT u DXKT 6pu10
YCTaHOBJICHO YMEHbBIIIEHUE aKTHBHOCTH JI€CaTypas3bl MPH
sHporeHHoM cuHTe3e 7 MHXK. B MXXT, momumo 3To0-
T0, yBEJIMYMIIACh AKTHBHOCTb AJIOHTA3bI ITPU 00pa30BaHUH
nansbix JKK. Bpuio ycTaHOBIEHO CHM)KEHUE aKTHUBHOCTH
JecaTypasbl B P dSHI0TeHHOM oOpa3zoBanuu 09 MHIKK.
Tem He MeHee, B TaHHOW TKaHHW COOTHOIICHHUE IMPOAYK-
ToB 3H0reHHoro cuuteza MHXKK cmectunocs B cropony
onennoBoit (C18:1) 9 HXKK. B cropony nannoit MHXKK
npowmsomen capur € cootHomenus ¢ [THXKK. bruto ot-
MEUCHO yBEIHUCHHUE cojepskaHus spykoou (C22:1) w9
HXK.

B 3XKT Obuto 3aduKcHpoBaHO TOBBHIIMIEHHE COJEpKa-
Hus BakieHoBo# (C18:1) o7 HXKK u maapmMuToONICHHOBOM
(C16:1) @9 HXXK. OT™meueH cIBUT B CTOPOHY MPOIYKTOB
okucnenus onenHoBoi (C18:1) 9 HXKK.

B OXT yBemuumnocs 3HaueHue XXK-cyocTparsr CDJL, 3a
cdeT copeprkanusa HepBoHOBOH (C24:1) v9 HIXKK

[Mossimenune yposHs [THXK, sHmoreHHO 00pa3oBaHHBIX
n3 MHXKK ¢ nocnenyronmm pazmenieHuneM ux B Gocdo-
JIUMHJIAX, MOBBIIIAET MUKPOBSA3KOCTh KJIETOYHBIX MEMOpaH
Y CHIDKAeT OTPHULATEIHHBIN 3apsa Ha HUX TMOBEPXHOCTH
[23]. IIpu aToM HapymraeTcss (PyHKITMOHHPOBAHKE TPAHC-
MeMOpaHHBIX OeKOB [24].

WzBectHo, yto Hac)XK BRIMONHAIOT QyHKUUIO SHEpre-
TUYECKOTO O0ecrieueHus: TKaHel [25], a Takke BXOMAT B
COCTaB KJICTOYHBIX MeMOpaH [26].

Tonpko B MXKT aspobnas uzndeckast Harpy3Ka MpHBO-
nuna k yBenudeHuto cymmbl HacXKK ¢ yeTHbIM U Heuet-
HBIM YHUCIIOM aTOMOB yriiepona. [loBbIimeHne conepxanus
Hac)XK B MXT, yuntsiBas ee pu3H0NIOrHuecKue 0cooOeH-
HOCTHU, MOXKET TOBOPHUTH O HAHOOJIbINIEH MepecTPOrKe JIaH-
HOW TKaHW JJISl SHEPreTHUecKoro obecrieueHus QyHKIUH
JIOKOMOIIMY B YCIIOBHUSIX a3pOOHON HArPy3KH.

B MXT Opio OTMEYEHO YyBENIWYEHHE CONEp)KaHUs
naneMuTHHOBOH (C16:0) HacXKK. B cropony mansmutu-
HoBoit (C16:0) HacXKK m3MeHunoch €€ cCOOTHOILIEHHE C
onennoBoii (C18:1) MHXKK. N3BecTHO, 4TO MaTbMUTHHO-
Bast (C16:0) HacXK sBisiercst KOHEUHBIM IPOYKTOM OHO-
cuate3a XK B mutomnaszme [27]. Iocienyromast amoHTa-
st JKK TporcxXonuT B DHIOMIIA3MATHIECKOM PETHKYITY-
Mme [28].

B cBow ouepens, comepikanue creapuHoBoi (C18:0)
HacXXK nossicuniocs 8 MXKT u 3XKT. YpoBeHs apaxuno-
Boif (C20:0) HacXKK n maprapunosoii (C17:0) cran Oomnee
BeicokuM B MOKT u DOXKT, a munroniepunosoit (C24:0) B
3XKT u IDKT. Conepxanue GereHooit (C22:0) yBennuu-
nock B MIXKT, 3)KT, IDKT.

Tonsko B 3KT moBbICHIIOCH cofiep:KaHUE TPHUKO3aHO-
Boit (C23:0) HacXK, a B IDKT rensiikormnosoit (C21:0)
HacXXK. B cBoro ouepens B 3XKT ypoBeHBb reHIUKOIMITO-
Boit (C21:0) Hac)XXK cHuzmics.

Takum 00pa3oM, OITy4YEeHHBIE Pe3yIBTaThl MOTYT CBH/JIE-

in the amount of SFA with an even and odd number of
carbon atoms. An increase in the content of SFA in MAT,
taking into account its physiological features, may indicate
the greatest restructuring of this tissue for the energy supply
of the locomotion function under aerobic exercise.

An increase in the content of palmitic (C16: 0) SFA was
noted in MAT. Toward the palmitic (C16: 0) SFA its ratio
with the oleic (C18: 1) MUFA was changed. It is known that
palmitic (C16: 0) SFA is the end product of FA biosynthesis
in the cytoplasm [27]. Subsequent elongation of FA occurs
in the endoplasmic reticulum [28].

In turn the content of stearic (C18: 0) SFA increased in
MAT and RAT. The level of arachidic (C20: 0) SFA and
margarine (C17: 0) became higher in MAT and EAT, and
lignoceric (C24: 0) in RAT and SAT. Behenic content (C22:
0) was increased in MAT, RAT, SAT.

Only in RAT the content of tricosanoic (C23: 0) SFA was
increased, and henicosanoic (C21: 0) SFA in SAT. In turn
henicosanoic level (C21: 0) SFA was decreased in RAT.

Thus, the obtained results may indicate aerobic exercise
modification, not only quantitative, but also qualitative
composition of FA in white adipose tissue. In this case the
physical activity of a given regime and a high calorie diet
produced a more pronounced effect on FA in MAT and
RAT.
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TENBCTBOBATH O MOAM(UKALIMK a3pOOHON (PU3NUECKOH Ha-
Ipy3KOi HE TOJBKO KOJIMYECTBEHHOTO, HO Y KaueCTBEHHO-
ro cocrasa KK B Oernoii sxupoBoii Tkanu. [Ipu sTom Gonee
BBIPAKCHHOE BJIMsAHHE (hru3nyeckas Harpys3ka 3alaHHOIO
peKUMa NPH MUTAaHUM HOBBILIEHHON KaJOpUHHOCTH MpO-
u3Bena Ha KK B MOKT u 3XKT.

JIMTEPATYPA

1. TutoB B.H. Buonornueckas GyHkIus nmuTanus, OH0II0-
TMYECKUE PEaKINN SK30TPODHH, TENOHUPOBAHHS U YHIIO-
Tpodun. BucnepanabHble KUPOBBIE KJICTKU M AUTIOLUTHI
— (hunoreneTHYECKH, PyHKIMOHAIBHO U PETYISATOPHO Pa3-
HBIC TYJBI KUPOBOW TKaHu. KimHu4eckas gabopaTopHast
nuarnoctuka. 2015; 8:14-23.

2. Abnypammrosa 111, A. Ilpomaranga 3mo0poBoro oopasa
’KU3HH — OJTHO W3 IVIABHBIX HAIIPABJICHUI TUTHEHHYECKOTO
00y4eHUs ¥ BOCTIUTaHHs HaceneHHs. « MOJIoI0i yIEHBII».
2017; 7:128-131.

3. IlepeBep3ena 3.B., ®uwmunnosa C.H. Ilutanue cospe-
MEHHOTO YeJIOBEeKa: MYTh Pa3BUTHS WU Jierpajanuu?
Bectuuk PMAT. 2015; 4: 116-130.

4. Turner N, Cooney GJ, Kraegen EW, Bruce CR. Fatty
acid metabolism, energy expenditure and insulin resistance
in muscle. J Endocrinol. 2014. Vol. 220(2). pp. 61-79. DOL:
10.1530/JOE-13-0397.

5. Vegiopoulos A., Rohm M., Herzig S. Adipose
tissue:between the extremes. EMBO J. 2017. Vol. 36(4).
pp. 1999-2017.

6. Turos B.H. Cranosnenue B guioreHese HUpPOBBIX Kile-
TOK, Ononormyeckoi yHkuuu Tpodoaoruu, Ouomoruye-
CKHUX peaKiui 9K30- U SHI0TpopHuN QPyHKIMOHAIBEHOE pa3-
JIMYUE MEXTY BUCIEPAJbHBIMU JKUPOBBIMH KIIETKAMHU M
TIO/TKO’KHBIMU aaumonnTamu. Kimmanaeckas maboparopHast
muargoctuka. 2014;12: 4-12.

7. Tchkonia T., Thomou T., Zhu Y., Karagiannides I.,
Pothoulakis C., Jensen M.D., Kirkland J.L. Mechanisms
and metabolic implications of regional differences among
fat depots. Cell Metab. 2013. Vol. 17(5). pp. 644-656.

8. Thompson D., Karpe F., Lafontan M., Frayn K. Physical
Activity and Exercise in the Regulation of Human Adipose
Tissue Physiology. Physiological Reviews. 2012. Vol. 92.
no 1. pp. 157-191. DOI: 10.1152/physrev.00012.2011

9. Kenney W.L., Wilmore J., Costill D. Physiology of
Sport and Exercise. Published by Champaign, IL. Human
Kinetics. 2011. 640 p.

10. Gibala, M.J., Little J.P., Macdonald M.J., Hawley J.A.
Physiological adaptations to low-volume, high-intensity
interval training in health and disease. J Physiol. 2012. Vol.
590. pp. 1077-1084.

11. Kim Jong-Hee, Park Y. Combined effects of
phytochemicals and exercise on fatty acid oxidation. J
Exerc Nutrition Biochem. 2016. Vol. 20. no 4. pp. 20-26. —
DOI:10.20463/jenb.2016.0053

12. HukonopoB A. A., TunbkoB A. A., XKeneznos JI. M.,
HBanoB B. B. Meroanueckuil moxoa K U3y4YEHUIO OXKHU-
penwns B okciepumente. Operdypr: OAO «UIIK «tOsxHbr1i
Ypam». 2013:240.

REFERENCES

1. Titov V.N. The biological function of nutrition, biological
reaction of exotrophy, depositing and endotrophy. The
visceral fatty cells and adipocytes - phylogenetically,
functionally and regulatory different pools of fatty tissue
[Biologicheskaya funkciya pitaniya, biologicheskie reakcii
ehkzotrofii, deponirovaniya i ehndotrofii. Visceral'nye
zhirovye kletkii adipocity — filogeneticheski, funkcionalno
i regulyatorno raznye puly zhirovoj tkani] Klinicheskaya
Laboratornaya Diagnostika [Klinicheskaya laboratornaya
diagnostika]. 2015, 60 (8), pp. 14-23. (in Russ.)

2. Abdurashitova, SH. A. Promotion of a healthy lifestyle
is one of the main areas of hygienic education and training
of the population [Propaganda zdorovogo obraza zhizni -
odno iz glavnyh napravlenij gigienicheskogo obucheniya
i vospitaniya naseleniya] Young scientist [«Molodoj
uchyonyj»]. 2017, no. 7, pp. 128-131. (In Russ).

3. Pereverzeva Je.V., Filippova S.N. Nutrition modern
man: the path of development or degradation? [Pitanie
sovremennogo cheloveka: put' razvitija ili degradacii?]
Bulletin RMAT [Vestnik RMAT]. 2015, no. 4, pp. 116-130.
(In Russ)

4. Turner N, Cooney GJ, Kraegen EW, Bruce CR. Fatty
acid metabolism, energy expenditure and insulin resistance
in muscle. J Endocrinol. 2014. Vol. 220(2). pp. 61-79. DOI:
10.1530/JOE-13-0397.

5. Vegiopoulos A., Rohm M., Herzig S. Adipose
tissue:between the extremes. EMBO J. 2017. Vol. 36(4).
pp- 1999-2017.

6. Titov V.N. The becoming of fatty cells, biological
function of trophology, biological reactions of exo- and
endotrophy in phylogenesis. The functional difference
between visceral fatty cells and subcutaneous adipocytes
[Stanovlenie v filogeneze zhirovyh kletok, biologicheskoj
funkecii trofologii, biologicheskih reakcij jekzo- 1 jendotrofii
funkcional'noe razlichie mezhdu visceral'nymi zhirovymi
kletkami i1 podkozhnymi adipocitami] Klinicheskaya
Laboratornaya Diagnostika [Klinicheskaja laboratornaja
diagnostika]. 2014, no. 12, pp. 4-12. (In Russ).

7. Tchkonia T., Thomou T., Zhu Y., Karagiannides I.,
Pothoulakis C., Jensen M.D., Kirkland J.L. Mechanisms
and metabolic implications of regional differences among
fat depots. Cell Metab. 2013. Vol. 17(5). pp. 644-656.

8. Thompson D., Karpe F., Lafontan M., Frayn K. Physical
Activity and Exercise in the Regulation of Human Adipose
Tissue Physiology. Physiological Reviews. 2012. Vol. 92.
no 1. pp. 157-191. DOI: 10.1152/physrev.00012.2011

9. Kenney W.L., Wilmore J., Costill D. Physiology of
Sport and Exercise. Published by Champaign, IL. Human
Kinetics. 2011. 640 p.

print ISSN 2073-9125
on-line ISSN 2500-0918

vestnikural.ru

JOURNAL OF URAL MEDICAL ACADEMIC SCIENCE 2019, Vol. 16, No. 3

391



Knemounvie u MONEKYNIAPHbIE MEXHOI0CUU, CEHHAA UHICEHEPUA

DOI: 10.22138/2500-0918-2019-16-3-384-400

13. Folch J. A simple method for the isolation and
purification of total lipides from animal tissues. J. Biol.
Chem. 1957. Vol. 226 (1). pp. 497-509.

14. Watt M.J., Spriet L.L. Triacylglycerol lipases and
metabolic control: implications for health and disease. Am.
J. Physiol. Metab. 2010. Vol. 299. pp. 162—168.

15. Gillingham L.G., Gustafson J.A., Han S.Y. et al.
High-oleic rapeseed (canola) and flaxseed oils modulate
serum lipids and inflammatory biomarkers in hyper
cholesterolaemic subjects. Br. J. Nutr. 2011.Vol. 105 (3).
pp. 417-427.

16. TuroB B. H., Jlucunpin [I.M., Pazymosckuii C./1. Me-
TOAMYECKHE BOMPOCHI M AUATHOCTHUECKOE 3HAYCHHUE OIIpe-
JICTICHUS! TIEPEKUCHOTO OKUCIICHUS! JIMTIH/IOB B JINTIONPOTE-
WHaX HU3KOW TIOTHOCTH. OJIeNHOBAs KHCIIOTa Kak OnoIio-
THYECKUH aHTHOKCUIAHT (0030p mureparypsl). KinHmde-
ckas maboparopHas nuarnocruka. 2005; 4:3-10.

17. Frayn, K.N. Dietary fat and insulin sensitivity / K.N.
Frayn, L. Hodson, F. Karpe // Diabetologia. 2010. Vol. 53.
no 5. pp. 799-801.

18. 3amoposkckas JIL.U., l'ammens U.B. Xapakrepuctrka u
Ouonornyeckas poJib SCCEHIMAIBHBIX MOJIWHEHACHIIIEH-
HBIX KUPHBIX KUCIOT. MenuuuHckuii copet. 2012; 12: 134
—137.

19. Hwang D. Fatty acids and immune responses — a new
perspective in searching for clues to mechanisms. Annu.
Rev. Nutr. 2000. Vol. 20. pp. 431-456.

20. Ni Y., Zhao L., Yu H., Ma X_, Bao Y., Rajani C. et al.
Circulating unsaturated fatty acids delineate the metabolic
status of obese individuals. EBioMedicine. 2015. Vol. 2. no
10. pp. 1513-22.

21. Aldamiz-Echevarria L., Prieto J., Andrade Fe, Elorz
J, Sanjurjo P, Soriano J. R. Arachidonic Acid Content in
Adipose Tissue Is Associated With Insulin Resistance in
Healthy Children. Journal of Pediatric Gastroenterology
and Nutrition. 2007. Vol. 44. nol. pp. 77-83.

22. Grosfeld A., Zilberfarb V., Turban S., Andre J., Guerre-
Millo M., Issad T. Hypoxia increases leptin expression in
human PAZ6 adipose cells. Diabetologia. 2002. Vol.45. pp.
527-530.

23. I'ennuc P. BuomemOpansl. MonekynsipHasi CTPYKTypa |
¢yukusa. M.: Mup, 1997.

24. Heitzer T., Schlinzig T., Krohn K. et al. Endothelial
dysfunction, oxidative stress, and risk of cardiovascular
events in patients with coronary artery disease. Circulation.
2001. Vol. 104. pp. 2673-2678.

25. TuroB B.H. Tpancnopt nunomnpoTrenjamMu HachIIEH-
HBIX U TIOJIMCHOBBIX YKUPHBIX KUCIOT. YCIEXH COBPEMEH-
HO# Omosyornu.1997; 117(2):240-253.

26. bonapipes A.A., Kaiispsiinen E.U., Mimoxa B.A. bro-
MeMmOpaHoorusi: yuebHoe nmocodue. [lerposaromck: 13-
Bo Kap HI[ PAH. 2006:226.

27. Smidt K. et al. Zinc-transporter genes in human visceral
and subcutaneous adipocytes: lean versus obese. Mol. Cell.
Endocrinol. 2007. Vol. 264(1/2). pp. 68-73.

28. Peter A., Weigert C., Staiger H. etal. Individual stearoyl-
coadesaturase 1 expression modulates endoplasmic

10. Gibala, M.J., Little J.P., Macdonald M.J., Hawley J.A.
Physiological adaptations to low-volume, high-intensity
interval training in health and disease. J Physiol. 2012. Vol.
590. pp. 1077-1084.

I1. Kim Jong-Hee, Park Y. Combined effects of
phytochemicals and exercise on fatty acid oxidation. J
Exerc Nutrition Biochem. 2016. Vol. 20. no 4. pp. 20-26. —
DOI:10.20463/jenb.2016.0053

12. Nikonorov A. A., Tinkov A. A., Zheleznov L. M.,
Ivanov V. V.Methodical approach to the study of obesity
in the experiment [Metodicheskij podhod k izucheniju
ozhirenija v jeksperimente] Orenburg: JSC «IPK» South
Ural « [Orenburg: OAO «IPK «Juzhnyj Ural»]. 2013: 240.
(In Russ).

13. Folch J. A simple method for the isolation and
purification of total lipides from animal tissues. J. Biol.
Chem. 1957. Vol. 226 (1). pp. 497-509.

14. Watt M.J., Spriet L.L. Triacylglycerol lipases and
metabolic control: implications for health and disease. Am.
J. Physiol. Metab. 2010.Vol. 299. pp. 162—-168.

15. Gillingham L.G., Gustafson J.A., Han S.Y. et al.
High-oleic rapeseed (canola) and flaxseed oils modulate
serum lipids and inflammatory biomarkers in hyper
cholesterolaemic subjects. Br. J. Nutr. 2011.Vol. 105 (3).
pp. 417-427.

16. Titov V.N., Lisitsyn D.M., Razumovsky S.D.
Methodological issues and the diagnostic value of
determining lipid peroxidation in low-density lipoproteins.
Oleic acid as a biological antioxidant (review of
literature) [Metodicheskie voprosy i diagnosticheskoe
znachenie opredeleniya perekisnogo okisleniya lipidov
v lipoproteinah nizkoj plotnosti. Oleinovaya Kkislota
kak biologicheskij antioksidant (obzor literatury)]
Klinicheskaya Laboratornaya Diagnostika [Klinicheskaya
laboratornaya diagnostika]. 2005, no. 4, pp. 3-10. (In Russ).
17. Frayn, K.N. Dietary fat and insulin sensitivity / K.N.
Frayn, L. Hodson, F. Karpe // Diabetologia. 2010. Vol. 53.
no 5. pp. 799-801.

18. Zaporozhskaya L.I., Gammel 1.V. Characterization
and biological role of essential polyunsaturated fatty acids
[Kharakteristika 1 biologicheskaya rol' essentsial'nykh
polinenasyshchennykh zhirnykh kislot] Medical Council
[Meditsinskiy sovet]. 2012, no. 12, pp. 134—137. (In Russ).
19. Hwang D. Fatty acids and immune responses — a new
perspective in searching for clues to mechanisms. Annu.
Rev. Nutr. 2000. Vol. 20. pp. 431-456. (In Russ)

20. Ni Y., Zhao L., Yu H., Ma X., Bao Y., Rajani C. et al.
Circulating unsaturated fatty acids delineate the metabolic
status of obese individuals. EBioMedicine. 2015. Vol. 2. no
10. pp. 1513-22.

21. Aldamiz-Echevarria L., Pricto J., Andrade Fe, Elorz
J, Sanjurjo P, Soriano J. R. Arachidonic Acid Content in
Adipose Tissue Is Associated With Insulin Resistance in
Healthy Children. Journal of Pediatric Gastroenterology
and Nutrition. 2007. Vol. 44. nol. pp. 77-83.

22. Grosfeld A., Zilberfarb V., Turban S., Andre J., Guerre-
Millo M., Issad T. Hypoxia increases leptin expression in

392

BECTHUK YPAJIbCKOU MEJULIMHCKON AKAJEMUYECKOM HAYKU, 2019, Tom 16, Ne 3

print ISSN 2073-9125
on-line ISSN 2500-0918

vestnikural.ru



DOI: 10.22138/2500-0918-2019-16-3-384-400

Cellular and Molecular Technologies, Gene Engineering

reticulumstress and inflammation in human myotubes and
is associated with skeletal muscle lipid storage and insulin
sensitivity in vivo. Diabetes. 2009. Vol. 58. pp. 1757-1765.

ABTOpPBI

SAxnmosuu Muecca FOpbeBHa

Cubupckuii roCcyapCTBCHHBIH MEIUIIUHCKUI YHUBEPCH-
TET

Kanmumar MeTuImMHCKUX HAyK, OICHT, 3aBEAYIOMINN Ka-
(henmpoii TUTHEHBI

Poccuiickas ®enepanusi, 634050, r. Tomck, MockoBckHii
TPaxT, 2

iness2501@yandex.ru

Kotnoscknit Muxann FOpseBud

HUNDuPM mm. E.JI.Tomsaoepra Tomckoro HUMI
JIOKTOp MEAMIIMHCKUX HayK, HAYYHBIA COTPYIHUK OT/IENa
JICKaPCTBEHHOU TOKCUKOJIOTUU

Poccuiickas ®enepanus, 634028, r. Tomck, mp. Jlenuna,3
m.u.kotlovskiy@mail.ru

I'ycakoBa Cetrnana BanepreBHa

Cubupckuid roCyIapCTBCHHBIH MEIUIIMHCKUN YHUBEPCH-
TET

JIOKTOp MEIMIIMHCKUX HayK, 3aBenyrolnuid Kadeapoit
omodm3uku W QYHKIIMOHAILHON NUAarHOCTHKH, JIEKaH
MEIUKO-OMOJIOTHYIECKOTO (paKympTeTa

Poccuiickas ®enepanus, 634050, r. Tomck, MockoBckuHii
TPaxT, 2

gusacova@yandex.ru

NBanos Biagumup Bragumuposuy
CubupcKkuii TOCYTapCTBEHHBIM MEIUIIMHCKUN YHUBEPCH-

human PAZ6 adipose cells. Diabetologia. 2002. Vol.45. pp.
527-530.

23. Gennis R. Molecular structure and function
[Biomembrany. Molekulyarnaya struktura i funkciya]. M.:
Mir [M.: Mir]. 1997. (In Russ)

24. Heitzer T., Schlinzig T., Krohn K. et al. Endothelial
dysfunction, oxidative stress, and risk of cardiovascular
events in patients with coronary artery disease. Circulation.
2001. Vol. 104. pp. 2673-2678.

25. Titov V.N. Transport of lipoproteins of saturated
and polyenoic fatty acids [Transport lipoproteidami
nasyshchennykh i polienovykh zhirnykh kislot] Successes
of modern biology [Uspekhi sovremennoy biologii].1997,
117(2), pp. 240-253 (In Russ).

26. Boldyrev A.A., Kyaviariinen E.L, Ilyukha V.A.
Biomembranology = [Biomembranologiya:  uchebnoe
posobie] Petrozavodsk: Publishing House of the Karts
SC RAS [Petrozavodsk: 1zd-vo Kar NTs RAN]. 2006 (In
Russ).

27. Smidt K. et al. Zinc-transporter genes in human visceral
and subcutaneous adipocytes: lean versus obese. Mol. Cell.
Endocrinol. 2007. Vol. 264(1/2). pp. 68-73.

28. Peter A., Weigert C., Staiger H. et al. Individual stearoyl-
coadesaturase 1 expression modulates endoplasmic
reticulumstress and inflammation in human myotubes and
is associated with skeletal muscle lipid storage and insulin
sensitivity in vivo. Diabetes. 2009. Vol. 58. pp. 1757-1765.

Authors

Inessa Yu. Yakimovich

Siberian State Medical University

Cand. Sci. (Med.), Associate Professor, Head of department
of Hygiene

Russian Federation, 634050, Tomsk, Moscow tract, 2
iness2501@yandex.ru

Mikhail Yu. Kotlovsky

Goldberg Research Institute of Pharmacology and
Regenerative Medicine of Tomsk National Research
Medical Center

Dr. Sci. (Med.), Research Fellow

Russian Federation, 634028, Tomsk, Lenin Prospect, 3
m.u.kotlovskiy11443@mail.ru

Svetlana V. Gusakova

Siberian State Medical University

Dr. Sci. (Med.), Head of the Department of Biophysics and
Functional Diagnostics, Dean of the Faculty of Medical
and Biological Sciences

Russian Federation, 634050, Tomsk, Moscow tract, 2
gusacova@yandex.ru

Vladimir V. Ivanov

Siberian State Medical University

Cand. Sci. (Biol.), Associate Professor, Associate Professor
of the Department of Biochemistry and Molecular Biology
with a course of clinical laboratory diagnostics

print ISSN 2073-9125
on-line ISSN 2500-0918

vestnikural.ru

JOURNAL OF URAL MEDICAL ACADEMIC SCIENCE 2019, Vol. 16, No. 3

393



Knemounvie u MONEKYNIAPHbIE MEXHOI0CUU, CEHHAA UHICEHEPUA

DOI: 10.22138/2500-0918-2019-16-3-384-400

TET
Kanmunar Ouojoruueckux Hayk, JOLEHT, JIOLEHT Kade-
Jpbl OMOXUMHHM U MOJICKYJSIPHOM OHOJIOTHH C KypCOM
KJIIMHAYECKOH JTa00OpaTOPHON TUATHOCTHKH

Poccuiickas ®enepanus, 634050, r. Tomck, MockoBckHii
TPaKT, 2

ivanovvv1953@gmail.com

Bacunwes Bnagumup Hukonaesuu

CuOupcKuii TOCYTapCTBEHHBIM MEIUIIMHCKUN YHUBEPCH-
TET

Jloktop Omonormueckux Hayk, mpodeccop, mpodeccop
kadenapsl pu3nUecKoi KyabTyphl U 30POBbS

Poccuiickas ®@eneparnus, 634050, . Tomck, MockoBCkmiA
TPaKT, 2

vasll@yandex.ru

Jpirait Anexcanap MuxaiinoBug

HUN®uPM um. E.J1.Tonpnoepra Tomckoro HUMI]
3acmykeHHbIH aedrens Hayku PO, akanemuk PAH, noxTop
MEIUITMHCKUX HayK, mpodeccop, AKaIeMHK-CEKpeTaphb
CeKLMM MeIUKO-Ononorndeckux Hayk OTaeneHus: Meau-
uuHckux Hayk PAH, nayunstit pykoBogurens HUM®OuPM
uMm. E.JI. Tonpnoepra Tomckoro HUMI]

Poccuiickas @enepanus, 634028, . Tomck, mip. Jlenuna, 3
nii@pharmso.ru

Honranes Urops Bnagumuposuu

Cubupckuil rocyapCTBEHHBIH MEIUIIMHCKUI YHUBEPCH-
TeT

JIOKTOp MEIMIMHCKHAX HayK, Mpog)eccop, 3aBemyrONIui
Kadenpoil QakyabTEeTCKONW Teparnuu ¢ KypcoM KIMHHYe-
cKoil (hapMakosIoTHN

Poccuiickas ®enepanus, 634050, r. Tomck, MockoBckuii
TPakKT, 2

div65@mail.ru

[Tannmackuna AaHa BraguvmuposHa

Cubupcknii ToCyIapCTBEeHHBIN MEIUITMHCKUI YHUBEPCH-
TET

AccucteHT kadenpbl (paKyIbTeTCKOW Tepanuu C KypcoM
KIMHUYeckoi (apmakonorun Poccuiickas Dexneparus,
634050, . Tomck, MOCKOBCKHIA TPaKT, 2
doctorpav@yandex.ru

Kotnosckas Jlapuca FOpreBHa

HUN®uPM um. E.JI.Tonpnoepra Tomckoro HUMI ]
JlabopanT-uccnenoBaTenb

Poccutickas @enepanus, 634028, r. Tomck, nip. Jleanna,3
lars. ktl@gmail.com

Russian Federation, 634050, Tomsk, Moscow tract, 2
ivanovvv1953@gmail.com

Vladimir N. Vasilyev

Siberian State Medical University

Dr. Sci. (Biol.), Professor, Professor of the Department of
Physical Culture and Health

Russian Federation, 634050, Tomsk, Moscow tract, 2
vasll@yandex.ru

Aleksandr M. Digai

Goldberg Research Institute of Pharmacology and
Regenerative Medicine of Tomsk National Research
Medical Center Honored Worker of Science of the Russian
Federation

Academician of the Russian Academy of Sciences, Dr. Sci.
(Med.), Professor, Secretary of the Life Science Section of
the Russian Academy of Science Medical Department,
Academic Advisor of Goldberg Research Institute of
Pharmacology and Regenerative Medicine of Tomsk
National Research Medical Center

Russian Federation, 634028, Tomsk, Lenin Prospect, 3
nii@pharmso.ru

Igor V. Dolgalev

Siberian State Medical University

Dr. Sci. (Med.), Professor, Head of department of Faculty
Therapy with a course of clinical pharmacology

Russian Federation, 634050, Tomsk, Moscow tract, 2
div65@mail.ru

Anna V. Panimaskina

Siberian State Medical University

Assistant of the Department of Faculty Therapy with a
course of clinical pharmacology

doctorpav(@yandex.ru

Larisa Yu. Kotlovskaya

Goldberg Research Institute of Pharmacology and
Regenerative Medicine of Tomsk National Research
Medical Center

Research assistant

Russian Federation, 634028, Tomsk, Lenin Prospect, 3
lars ktl@gmail.com

394

BECTHUK YPAJIbCKOU MEJULIMHCKON AKAJEMUYECKOM HAYKU, 2019, Tom 16, Ne 3

print ISSN 2073-9125
on-line ISSN 2500-0918

vestnikural.ru



DOI: 10.22138/2500-0918-2019-16-3-384-400

Cellular and Molecular Technologies, Gene Engineering

Tabnuua 1

BanaHMe a3pobHoM GM3NYECKOM HArpy3KM Ha CNEKTP HEHACBILWEHHbIX *MUPHbIX KMCNOT U UX COOTHOLLEHME B Benol KMpoBoK
TKaHW KPbIC Pa3HOM I0OKaNM13aLLMK, NPy NUTaHUK NOBbILEHHOM KanopuitHocTi (Me [Q1; Q3])

Me3eHTepnasbHad K1poBas TKaHb | 3aBPIOLIMHHAA KMPOBAA TKaHb | INUAMAMMANbHAA KMPOBAA TKaHb MOAKOXKHAA KMPOBAA TKAHb
KMPHbIe KUCAOTbI TPyMibl KMBOTHBIX TPyNMibl KMBOTHbIX TPynbl KMBOTHBIX TpynMibl KMBOTHbIX
1 2 1 2 1 2 1 2
C16:1(7) % 022 023 021 0,286 0,194 03 0,267 0,24

107).% [0,15; 0,26] [021:025 | [019:022] | [024:029* | [0,188:0,208] | [019,039] | [017:0275] | [0,23;0,25]
C16:1(8) % 114 081 131 1,19 1,67 1,47 1,21 1,06

10).% (0,95, 1,2] 071099 | [12817] [0,81,59] (1,53178] | (L0198 | [117:137] | [0,851,21]
C18:1(0) % 36,27 35,35 353 34,14 373 33,88 34,17 34,66

10).% 3531,37,02] | [3507;36,68] | [34,28:3640] | [33,86:3492] | [32,88:3505 | [32,82;34,44] | [327;36,11] | [32.27;35,55]
C18:1(11) % 9,77 9,28 9,12 875 885 867 8,98 877

A(11) % 9699 | [8981038 | [895932] | [853;895]* (8,76;9,1] 839:9,09] | [86%914] | [847:894]
8% 37,62 37,12 37,02 38,85 39,29 37,89 3825 38,51

2% [36,58:3849] | [3548:3815] | [35,99:37,86] | [37,71;39,35]* | [3893:39,65 | [3596:40,01] | [36,33;3888] | [38,01;39,03]
183% 004 0,029 0,06 0,039 0,07 0,06 0,046 0,033

3% [003;005] | [0,027;0,038] | [0,050,064] | [0,0350,048]* | [006;008] | [0,04007 | [0043;0054] | [0,03L;0,038]*
01% 014 016 0,14 016 014 017 017 017

1k [0,13: 0,15] 014017 | [013016 | [013:021] 013017 | [016:018 | [016018 | [0.6;019]
Q0% 0,08 0,08 01 012 011 015 012 011

2% [0,07; 0,09] 007009 | [008011] | [008013 | [0080,17 | [012:016 | [0,11:0,13] [0,1,0,14]
2035 0,063 0,049 0,063 0,06 0073 0072 0,089 0,07

3% [0,062;0065] | [0047;0057 | [0,06;0,07 | 1[005007 | [007,0091 | [0,066:0,122] | [0,087;096] | [0,06;0,08]*
04% 027 023 026 022 028 026 038 033

A% [0,23:0,31] 021;024] | 1[022;03] 019025 | (023038 | [024029 | [037039] [0,31; 0,51]
05% 001 0,0067 0,009 0,007 001 0012 0013 0,011

Sk [0,007;0,012] | [0,0050;0,0074]* | [0,007;0,013] | [0,006;0,009] | [0,008;0,019] | [0,01;0,014] | [0010016] | [0,0106;0,0122]
1% 0,009 0,015 0012 0012 0011 0,0093 0012 0,014

1% (0,008,001 | [001:0,022* | [0,05,0,03] | [0,0040025 | [0007;0016] |[0,0086:00123]| [0,01;0,02] | [0,012;0,016]
6% 0,013 [0,009; 0012 0,02 0,01 002 0,019 0,019 0,015

6% 0,025] 0,009;0014] | [001003] | [0,008;0,015 | [0,013;0,043] | [0,015:0,024] | [0,016;0,036] | [0,013;0,034]
a1 0,0055 0,007 0,004 0,006 0,0033 0,01 0,005 0,005

L [0,0032; 0,0064] | [0,005;0,008] | [0,003;001] | [0,002;0009] | [0,0025;0,0045] | [0,006;0,043]* | [0,003;0,051] | [0,004;0,006]

, _ 11,7 81 145 13 19 17 14 12
C16:1(5)/C18:1(11) % (9,9; 12,1] (76,107 | [138:189] [9; 18] [17:20] (12 22] [13; 15] [10; 14]

, , 06 0,65 06 084 0,59 09 077 071
C16:1(7)/C18:10) % [04;0,7) 058071 | [055061 | [06%086* | [054062] | (0512 | [0508] | [066074]

, , 31 23 37 3 5 4 36 31
CIE1(B/C18:1(3) % 2733) (1.9, 28" [35:5] 2;5] [4,4;54] 3:6] 3241 26:34]
183005 % 493 519 679 52 686 486 386 284

3/C20:5,% (297 653] [387; 595] [467; 892] [425; 786] [432; 823] [414; 517] [317; 448] [271; 354]
S 13974 16470 14559 17586 14025 14765 10025 11510

2/C20:4% [11855; 16652] | [14770; 17959] | [12496; 16416] | [15516;20982] | [10389;17105] | [12262; 16674] | [9644;10290] | [7963; 12241]

o 2 2 2% 279 27 2 2 2
C20:3/C20:4,% [20; 28] [19; 27] [23,27] (25,9, 28,3] [22;31] 27,41] (23, 25] (15; 23]

o 34 3,16 36 35 35 46 34 32
C20:5/C20:4,% [3,2; 3,8] [2,17;3,19] [3,04,2] [3,1; 3,6] 33;5] [4,2;49] [27;42] (24 35]
i 0,07 0,048 0,082 0,059 0,093 0,09 0,08 0,062

% [0,06;0,08] | [0045;0054]* | [0,08;0,0] | [0,053;0065]* | [0,090;0,139] | [0,07:0,11] | [0,07:0,11] | [0,055;0,08]
o 38,08 37,48 37,46 3923 39,81 38,35 38,84 39,15
% 3697:38,88] | [3584;385] | [3638:38,28] | [38.1%;39,73]* | [39,45:40,1] | [3652;4047] | [36,90:39,47] | [38,52;39,60]
o 1092 10,05 10,57 9,85 1057 9,9 10,19 9,77
% (10561113 | (9881122 | [103210,79] | [951;1044] | [1049;1064] | [9,68,1097] | [9,91;10,45 | [9,54;9,99]
o 36,62 35,75 35,68 34,61 34,08 343 34,56 35,09
% 3568;374] | [3549:37,08] | [34,65:3678] | [3439:3529] | [33,26,3539] | [33,38;34,95] | [33,14;3657] | [32,72:3596]
w3fub % 017 013 023 0,15 0,234 023 02 016
% [0,16: 0,2] 012:0,141F | 025,027 | (013,017 | 0225035 | (018029 | 1[019:027] [0,14; 0,2]
W7/ % 29,7 28 292 281 31 29 29 2
% [29,6: 29,91 [27;31] 285311 | [27.7:299] (30;32] [28;33] [28;31] [27; 29]
KoadduumeHt 3d-
GeKTUBHOCTM MeTa- 154 153 141 117 124 96 160 163
Gonuzaumm (20:4 / [151; 171] [146; 155] [118; 153] [108; 134] [112; 155] [92; 120] [143; 165] [161; 190]
(20:2420:3420:5422:6)),%
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Tabnuua 2

BanaHue asapobHol GU3MYeCKOolM Harpy3KM Ha CNEKTP HACBILWLEHHbIX }KUPHbIX KUCIOT U MX COOTHOLLIEHWE B BE/I0M KUPOBOW TKa-
HW KPbIC pa3HOM SI0KanM3aLMmM, NPy NUTaHWM NOBbILLEHHOM KanopuitHocTy (Me [Q1; Q3])

HupHble Kncnotbl

MeseHTepmaanaﬂ KMPOBaA TKaHb

3abpIoLIMHHARA XMPOBas TKaHb

AnuananmanbHas KMPOBaA TKaHb

MNogkoxHasa KMPOBaA TKaHb

Tpynnbl KMBOTHbIX

Tpynnbl $MUBOTHbIX

Tpynmbl WBOTHBIX

Tpynnbl *MUBOTHbIX

1 2 1 2 1 2 1 2
L0 0,65 0,63 0,8 0,72 0,79 0,85 074 0,7

0% [0,6; 0,67] [0,61;0,64] (077:0,89] | [0,64:0,83] 0,72;0,81] [075:0,95] | [0,71;0,86] 0,62; 0,8]
60% 10,79 11,89 12,23 11,9 11,74 12,51 12,2 11,9

0% [10,59; 11,02] | [11,22;12,34]% | [12,1;1238] | [11,59:12,57) | [10,59;12,19] | [11,17:14,17] | [11,90;12,98] | [11,65;12,57]
C180% 2,65 3,29 28 2,88 251 2,94 2,93 2,81

0% [2,37; 2,84] (2,86 347)* | [243;2,94] 2,4 3,47) 2,22, 2,78] [2,89:3,05]* | [265;3,23] [2,71; 4,03]
200 0,09 0,106 0,08 0,08 0,064 0,08 0,076 0,084

0% [007:0,1] | [0,099;0,115]* | [0,06;009] | 1[0,06:011] | [0,056;0071] | [0,05009 | [0,06;0,078 | [0,079;0,102]*
0% 0,036 0,041 0,028 0,03 0,0207 0,03 0,026 0,032

0% [0,024:0,039] | [0,038;0,043]* | [0,02;0,029] | [0,020042] | [0,019;00218] | [0,02;0,04]* | [0,021;0,028] | [0,029;0,034]*
Q0% 0,015 0,019 0,013 0,013 0,0122 0,016 0,013 0,018

0% [0,011;0017] | [0,0150,021] | [0,011;0,014] | [0,01;0018] | 1[0,012;,0,013] | [0,013;0,019]* | [0,011;0,016] | [0,016;0,022]*
HacblLLeHHbIe %Mp- 14,08 15,81 15,83 15,87 15,14 16,38 15,83 15,55
Hble KUCAOTb,% [13,98;14,52] | [1503;16,60]* | [1572;16,13] | [1504:16,53] | [13,68;1583] | [1501;1827] | [1558;17,13] | [1514;17,53]

P 6 53 7 6,1 67 6,72 6,1 58
C14:0/C16:0,% [5,5; 6,4] [5,1; 5,6] 16,3;7,2] [5,4;6,7] 6,6;6,9] [6,68; 6,81] [5,9; 6,6] [5,3;6/4]
C16:0/C180% 400 357 433 427 460 426 409 422

OjE18:0,% [385; 459] [353; 402] [419; 512] 348; 497] [436; 488)] [380; 472] [401; 461] 321, 432]

o 929 1480 929 1114 692 901 1022 1113
C16:0/C16:1(9)% [906;1157] | 11571740 | (737,952 | [755;15,13] 679,706 | [716;1096]* | [907;1058] | [985;1493]

e 7 9 77 8 75 8,7 82 81
C18:0/C18:1(9) % [6; 8] [8; 10)* 17,831 [7; 10] 16,3 8,5] [84;93] [7,8,97] [7,7,126)

e 30 33 35 35 34,8 37 35 34
C16:0/C18:1(9),% [29; 31] [32; 35]* (33 36] (34; 36] [30,5; 36,9] (33;43] [33; 40] (33;39]
150 0,166 0,18 02 0,22 0,22 0,27 02 0,215

07 [0,157;0,172] 0,17;0,2] 0,18;0,23] 0,19;0,23] [0,19; 0,25] (026,031 | [019;024] | [0,188;0,225]
0% 0,12 0,15 0,132 0,16 0,14 0,19 0,142 0,15

07 [0,11;0,13] [0,13; 0,16]* (0,13;0,15] | [0,14;0,19] 0,13;0,17] 018:02* | [0138;0,17] [0,14;0,2]
10 0,036 0,038 0,035 0,03 0,04 0,029 0,029 0,036

0,7 [0,031;0,037] | [0,0340043] | [0,03004 | [0022;0032] | [0,03006 | [0,0230,031* | [0,027;0033] | [0,034;0,039]*
930 0,0029 0,004 0,0029 0,003 0,003 0,004 0,0027 0,0035

07 [0,0028; 0,0039] | [0,0036; 0,0043] | [0,0026;0,003] | [0,002;0,004] | [0,0019;0,0033] | [0,003;0,005]* | [0,002;0,0034] | [0,0034;0,0052]
HacblLeHHble XupHble 0,32 0,38 0,37 04 0,4 0,49 0,38 0,41
KMCNOTbI HEYETHbIE, % [0,31;0,34] [0,34;0,39]* [0,36; 0,42] [0,35; 0,46] [0,36; 0,48] [0,48; 0,54] [0,36; 0,44] [0,37;0,46]
HaCbILIJ,eHHbIe KUPHblE
KMCNOTbI YeTHble/ Hacbl- 4356 4316 4283 3781 3719 3227 4199 3774
WeHHble WUpHble ke | [4305;4566] | [3973;4493] | [3857;4437] | [3552;4485] | [3300;3910] | [3144;3501] | [3902;4378] | [3727;4143]
NOTbl HEYeTHbIE, %
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Tabnnua 3

BavaHWe asapobHOM GU3NYECKON HArPy3KM Ha KOMMNEKCHI KUPHbIX KUCIOT U MX COOTHOLLEHWE B 6101 X KMPOBOW TKAHM
KpbIC pa3HOM 0KannsaLmm, Npu NMTaHMM NOBbILLEeHHOM KanopuiiHocT (Me [Q1; Q3])

MeaeHTepMaanaﬂ KMUPOBaA TKaHb 3a6p|OLLIVIHHaFI KMPOBaA TKaHb 3I'IVI,CI,VI,CI,VIMaI'IbHaH KMPOBaA TKaHb nO,CI,KO)KHaFI KMPOBaA TKaHb
Komnnekc KUPHbIX
wnenor TpYNMbl 5KUBOTHBIX TpyNMbl )WBOTHbIX TPYNMbl S MUBOTHBIX TpYNMbl )WBOTHbIX
1 2 1 2 1 2 1 2
ComHrodochonmMugb! 0,021 0,027 0,017 0,02 0,0154 0,03 0,018 0,023
(C24:1+C24:0) % [0,015;0,023] | [002;0,028 | [0,0140019] | [0,012;0,027] | [0,0153;0,0165] | [0,02;0,06* | [0,014;0,021] | [0,019;0,029]
{2;‘?&%3"?&";‘; el 84,71 84,55 84,56 85,08 84,82 84,6 84,59 85,13
A [84,34;84,77) | [83,64;8521] | [84,35;84,82) | [84,74;8525]* | [84,18;8525 | [83,29;85,13] | [84,26;84,83] | [83,75;85,37]
+C18:2+C18:3) %
Cybctpartbl
(C18:3+C18:2+C20:2+ 38,14 37,53 37,55 39,29 39,93 38,44 38,94 39,21
20:3+C20:4+ [37,04;38,96] | [3589;38,555 | [36,47;3837) | [38,18;39,78]* | [39,55,40,19] | [36,62;40,54] | [36,97;39,56] | [38,58;39,68]
C20:5+C22:6) ,%
Cy6erparsi 61,86 62,47 62,45 60,71 60,07 61,56 61,06 60,79
(MHK+HackK) % (61,04;62,96] | [61,45;64,11] | [61,63;63,53] | [60,22;61,82]* | [59,81;6045 | [59,46;63,38] | [60,44;63,03] | [6032;61,42]
?cqg(-gmzo-%czo' " 04 0328 04 0,34 045 042 0,54 047
COSHC26) % 036;0,45] | [0316;0,336]* | 1[0,37;047] | [0,29;0,38] [0,39; 0,61] 0,38;0,52] [0,53;0,59] [0,43; 0,66]

_ 0,83 0,7 0,87 08 1 0,94 1.2 1,05
nH)KK/cj-Sl(g):% [0,75, 0]97] [0,67, 0]73]* [0,8, 1] [0,6, 0,9] [0,9, 1,4] [0,86, 1,16] [1.13, 1;37] [01951 1157]
?353“3?2123 2044 38 37,39 37,37 39,13 39,72 38,23 38,73 39,02 [38,4;
C2054C226) % (36,9;388] | [35763842] | [3633;3821] | [37,99;39,62* | [39,33;40,04] | [36,36;40,32] | [36,77;39,35] 39,48]

et 105 106 106 115 118 115 114 113
Burami F/ C18:1(9)% | 400. 110] [98; 109] [100; 111] [109; 116]* [114; 121] [107; 119] [102; 120] [108; 122]
MK % 47,56 46,52 46,06 4471 44,61 44,18 44,83 44,97
" (46,24;4852) | [454;47,55] | [4541;47,32) | [43,9;4548]* | [43,83;46,01] | [43,98;45,08] | [4316;46:83] | [42,33;4577]
0,83 0,7 0,87 08 01 0,94 1.2 1,05
MHEKK/ MHAKK, % [0,75; 0,97] 067073 | [078:1,03] [0,6:0,9] [0,9: 1,4] 086116 | [1,1341,37] [0,95;1,57]
Butamuu F / MUFA 80 81 81 88 89 87 87 87
MHKK, % [76; 84] [75; 84] [77; 84] [84; 90]* [86; 91] [81; 92] (79; 91] [84; 93]
HIKK o 85,6 83,83 83,81 83,74 84,46 83,13 83,79 84,06
2% [85,14:8571] | [83,01;84,6* | [83,46;839] | [83,03;84,57] | 1[837:8596] | [81,19;84,52] | [82,44;84,06] | [82,01;84,47]
HaKK ¥ 14,4 16,17 16,19 16,26 15,54 16,87 16,21 15,94
% [14,29:14,86] | [154;16,99* | [16,1;16,54] | [1543;16,97] | [14,04;163] | [1548;18,81] | [1594;17,56] | [15,53;17,99]
30,1 35 35 36 35 38 36 35
HaciK/MHHK % [29,7:32] (33; 37)* (34 36] (34 38] [31;37) [35; 42] (35; 41] [34; 43]
E:ﬁi“&:ﬁ;ﬁfﬁ;ﬁ*‘m* 594 520 517 515 544 495 517 528
100, % [573; 600] [489; 549]* [504; 521] [489; 548] [514; 615] [432; 546] [470; 527] [458; 544]
MpumeyarHue: * — p<0,05
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Table 1

The effect of aerobic exercise on the spectrum of unsaturated fatty acids and their ratio in the white adipose
tissue of rats of different localization, with a high calorie diet (Me [Q1; Q3])

Mezentarial adipose tissue

Retroperitoneal adipose tissue

Epididymal adipose tissue

Subcutaneous adipose tissue

Fatty acids Animal groups Animal groups Animal groups Animal groups
1 2 1 2 1 2 1 2
Q16107 022 023 021 0.286 0.194 03 0267 0.24

107).% [0.15: 0.26] 021025 | [019:022] | (0240297 | [0.188;0208] | [0.19:039] | [0.17;0275] | [0.23:0.25]
Q5190 % 114 081 131 119 167 147 121 1.06

10).% 09512] | (075,099 | [1.28 17] (0.8 1.59] (153:178] | [1.02,198] | [L17:137] | [0.85;121]
o 3627 3535 353 3414 1B73 3388 317 34.66

10).% (35.31,37.02] | [3507:3668] | [34.28:36.40] | [33.86,34.92] | [32.88;35.05] | [32.82;34.44] | [327;36.11] | [32.27;3555]
S 977 928 9.12 8.75 885 867 8.98 877

A(11).% [9.6; 9.95] 8981038 | [895932] | [8.53;8.95]* [8.76; 9.1] 839,900 | [869,9.14] | [847;894]
182 3762 37.12 37.02 38.85 3929 37.89 3825 3851

2% [36.58,38.49] | [3548,38.15] | [35.99;37.86] | [37.71;39.35]* | [38.93:39.65] | [3596;4001] | [36.33;38:88] | [38.01;39.03]
183% 0.04 0029 0.06 0039 007 006 0.046 0033

3% [003;005] | [0.027;0.038] | [0.05;0.064] | [00350048]* | [006;008] | [004007] | [0.043;0054] | [0.03L;0.038]*
0L 0.14 016 0.14 016 0.14 017 0.17 017

1% [0.13; 0.15] 014:017] | [0.13;016] | (013021 | [013:017] | [0.16:0.18] | [016;018] | [0.6;0.19]
0% 008 008 01 012 011 015 0.12 011

2% [0.07; 0.09] 007:009] | [008011] | [0080.13] 008017 | [012016 | [0.11013] [0.1;0.14]
03% 0063 0049 0063 006 0073 0072 0089 007

3% [0.062;0065] | [0.047:0.057* | [006;007) | [0.05:0.07] | [0.070091] | [0.066:0.122] | [0.087;096] | [0.06:0.08]*
0% 027 023 026 022 028 026 038 033

A% [0.23:0.31] [0.21: 0.24] 022:03] | [0.19;025) (023;038] | [024:029] | [037:039 | [0.31;051]
05% 001 00067 0009 0.007 001 0012 0013 0011

/% [0.007;0012] | [0.0050;0.0074]* | [0.007:0.013] | [0.006:0.009] | [0.008;0.019] | [0.01:0.014] | [0.01;0.016] | [0.0106;0.0122]
1% 0.009 0015 0012 [0.01; | 0.012 [0.004; 0011 00093 0012 0.014

1% (0.008;001] | [0.01;0.022)* 0.03] 0.025] [0.007;0.016] | [0.0086;0.0123] | [0.01;0.02] | [0.012;0.016]
6% 0013 0012 0.02 001 002 0019 0019 0015

6% [0.009;0025] | [0.009;0.014] | [0.01:0.03] | [0.008;0.015 | [0.013;0.043] | [0.015:0.024] | [0.016;0036] | [0.013;0.034]
Oa 00055 0.007 0.004 0.006 00033 001 0005 0.005

Lk [0.0032;0.0064] | [0.005;0.008] | [0.003;001] | [0.002;0.009] | [0.0025;0.0045] | [0.006;0.043]* | [0.003;0051] | [0.00;0.006]

, _ 117 8.1 145 13 19 17 14 12
C16:1(9)/C18:1(11) % 9.9:12.1] (76,1077 | [138;189] [9; 18] [17; 20] (12, 22] [13; 15] [10; 14]

, _ 06 065 06 084 059 09 0.77 071
C16:1(7)/C18:1(9) % [0.4:0.7] 058071 | [055061] | [0.69:086)* | [0.54:0.62] 0.5:1.2] [0.51; 0.8] [0.66; 0.74]

, _ 31 23 37 3 5 4 36 31
C16:1(9)/C18:1(9) % (2.7:33] [1.9; 2.8)* 3.5;5] [2;5] [4.4;5.4] [3; 6] 3.2;4.1] [26;34]
C183/C205% 493 519 679 52 686 486 386 284

3/C20:5,% 297, 653] [387; 595] [467; 892] [425; 786] 432, 823] [414; 517) [317; 448] [271; 354]
S 13974 16470 14559 17586 14025 14765 10025 11510

2/C20:4% [11855; 16652] | [14770; 17959] | [12496; 16416] | [15516;20982] | [10389;17105] | [12262;16674] | [9644;10290] | [7963; 12241]

e 2 2 2% 27.9 27 28 2 2
C20:3/C20:4,% [20; 28] [19; 27] (23:27] [25.9;283] [22:31] [27: 41] (23; 25] [15; 23]

e 34 3.16 36 35 35 46 34 32
C20:5/C20:4,% 3.2:38] [2.17;3.19] 3.0;4.2] [3.1;3.6] [3.3:5] [4.2;4.9] (2.7:42] 2.4:3.5]
2% 007 0.048 0082 0059 0.093 009 008 0.062

% [0.06;0.08] | [0.045;0.054]* | [0.08:0.10] | [0.053;0.065]* | [0.090;0.139] | [0.07:0.11] | [0.07:0.11] | [0.055;0.08]
o 38.08 3748 3746 393 3981 3835 3884 39.15
% (36.97:38.88] | [35.84:385] | [36.38;3828] | [3811;30.73]* | [39.45:40.1] | [36524047) | [36.90:39.47] | [38.52;39.60]
o 1092 10.05 1057 9.85 1057 996 1019 9.7
% [1056,11.13] | [0.88:11.22] | [103210.79] | [051;1044] | [1049;1064] | [968:1097) | [0.91:10.45 | [9.54;9.99]
0% 36.62 35.75 35.68 3461 34.08 343 3456 35.00
% [35.68:37.4] | [35.49;37.08] | [34.653678] | [3439;35.29] | [33.26:3539] | [33.38:34.95] | [33.14;3657] | [32.72;35.96]
. 0.17 0.13 023 015 0234 023 02 0.16
% [0.16; 0.2] 012:014]* | [021:027) | [043:047* | [0225035] | [0.18:029] | [0.9;0.27] [0.12; 0.2)
. 297 28 292 281 31 2 29 2
% [29.6: 29.9] 27, 31) (285311 | [27.7:299] (30; 32] [28;33] (28;31] (27, 29]
'r‘g';gatzgg,cf/ffg?z"go_a . 154 153 141 117 124 % 160 163
i [151; 171] [146; 155] [118; 153] [108; 134] [112; 155] [92; 120] [143; 165] [161; 190]

Note: *— p< 0.05
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Table 2

The effect of aerobic exercise on the spectrum of saturated fatty acids and their ratio in the white adipose
tissue of rats of different localization, with a high calorie diet (Me [Q1; Q3])

Mezentarial adipose tissue Retroperitoneal adipose tissue Epididymal adipose tissue Subcutaneous adipose tissue
Fatty acid Animal groups Animal groups Animal groups Animal groups
1 2 1 2 1 2 1 2

100 065 063 08 072 0.79 0.85 074 07

0, [0.6; 0.67] 061;064] | [077:089] | [064;083] (072081 | [075095 | [0.710.86] [0.62;0.8]
160% 10.79 11.89 1223 119 11.74 1251 122 119

0% (10591102 | [1122,1234]% | [12.0,1238] | [1159:1257] | [1059;12.19] | [11.17:14.17] | [11.90;1298] | [1L65;12.57]
180% 265 329 28 288 251 294 293 281

0% 237284] | (2863471 | [243:2.94] [2.4;3.47] (222:2.78] | [289;3.05]* | [2653.23] [2.71;4.03]
200% 0.09 0.106 0.08 0.08 0.064 0.08 0076 0.082

0% [00704] | [009%;0115]* | [006;009] | [0.06;011] | [0.056;0071] | [005009] | [0.06;0.078] | [0.079;0.102]*
0% 0.036 0.041 0028 003 00207 0.03 0.026 0.032

0% [0.024;0039] | [0.038;0.043]* | [002,0029] | [0.020042] | [0019;0.0218] | [002;004]* | [0.021;0.028] | [0.029;0.034]*
4% 0.015 0.019 0013 0013 00122 0016 0013 0.018

0% [0011;0017] | [0.015;0.021] | [0011;0.014] | [0.01;0018] | [0012;0.013] | [0.013;0.019]* | [0.01%;0.016] | [0.016;0.022]*
Even saturated fatty 14.08 15.81 1583 1587 15.14 16.38 1583 15.55
acids, % (13.98;1452] | [15.03; 16,601 | [1572;16.13] | [1504;1653] | [13.68;15.83] | [15.01,1827] | [1558,17.13] | [15.14;17.53]

o 6 53 7 6.1 67 6.72 6.1 58
C14:0/C16:0,% [5.5; 6.4] [5.1:5.6] (6.3;7.2] [5.4: 6.7] [6.6: 6.9] [6.68; 6.81] [5.9; 6.6] [5.3; 6.4]

o 400 357 133 17 460 426 409 22
C16:0/C18:0,% (385; 459] (353; 402] [419; 512] (348; 497] [436; 488] (380; 472] [401; 261] (321, 432]

o 929 1480 929 1114 692 901 1022 113
C16:0/C16:1(3) % 06,1157 | [1157;17401* | [737,952] | [755:1513] | [67%;706] | [716;1096]* | [907;1058] | [085;1493]

o 7 9 77 8 75 87 82 81
C18:0/C18:1(9),% [6; 8] [8; 10]* [7:83] [7:10] [6.3: 8.5] [8.4:9.3] [7.8:9.7] [7.7:126]

o 30 3 35 35 348 37 35 3
C16:0/C18:1(3), % [29;31] (32, 35]* (33, 36] (34; 36] [30.5: 36.9] (33, 43] (33; 40] (33; 39]
50 0.166 0.18 02 022 022 027 02 0215

0, (0157,0172] | [017,02] (018023 | [019;0.23] (019025 | [026,031] | [0.19:024] | [0.188;0.225]
0% 0.12 0.5 0.132 0.16 0.14 0.19 0.142 015

0, 015013 | [0130.16) | [0.13;0.15 | [0.14;0.19] (013017 | [0.1802* | [0.1380.17] [0.14;02]
O10% 0.036 0.038 0.035 0.03 0.04 0.029 0029 0.036

0, (0031,0.037] | [0.034:0.043] | [0.03;004] | [0.022;0032] | [0.03;0.06] | [0.023;0.031]* | [0.027;0.033] | [0.034;0.039*
30% 00029 0.004 0.0029 0.003 0.003 0.004 0.0027 0.0035

0, [0.0028; 0.0039] | [0.0036;0.0043] | [0.0026;0.003] | [0.002;0.004] | [0.0019;0.0033] | [0.003;0.005]* | [0.002; 0.0034] | [0.003; 0.0052]
0dd saturated fatty 032 038 037 04 04 049 038 041
acids % (031,034 | [034039* | [036042] | [035046] [0.36; 0.48] (048,054 | [036;0.44] (0.37; 0.46]
g‘c’ﬁj"sjagggagfuf;tgd 1356 1316 1283 3781 3719 3227 4199 3774
ot ncidsh [4305,4566] | [3973;4493] | [3857,4437] | (35524485 | [3300;3910] | [3144;3501] | [3902;4378] | [3727;4143]

Note: *— p<0.05
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Table 3

The effect of aerobic exercise on the complexes of fatty acids and their ratio in the white adipose tissue of rats
of different localization, consuming a high calorie diet (Me [Q1; Q3])

Fatty acid complex

Mezentarial adipose tissue

Retroperitoneal adipose tissue

Epididymal adipose tissue

Subcutaneous adipose tissue

Animal groups

Animal groups

Animal groups

Animal groups

1 2 1 2 1 2 1 2

sphingophospholipids 0021 0027 0017 002 00154 003 0.018 0023
(C24:1+C24:0) % 00150023 | [0020028] | [0.014:0.019] | [0.012;0.027] | [0.0153;0.0165] | [0.02;006]* | [0.014;0021] | [0.019;0.029]
fé{g"gfgfghf(’g;ﬂds 84.71 84.55 84.56 85.08 84.82 84.6 84.59 85.13
Cisnciss) A 84.34;84.77] | [83.64;8521] | [84.35;84.82] | [84.74;85.25]* | [84.18:85.25 | [83.2985.13] | [84.26:84.83] | [83.75; 85.37]
Substrates of
E?:ig-g:acn&%z . 38.14 37.53 37.55 39.29 39.93 38.44 38.94 39.21
ST [37.04;3896] | [35.89;38.55] | [36.47:38.37] | [38.18;39.78]* | [39.55;40.19] | [36.62:40.54] | [36.97;39.56] | [38.58;39.68]
C20:5+C22:6) %
Substrates of energy 6186 6247 6245 60.71 60.07 6156 61.06 60.79

)70 U4, 02 A0, 04, .03, 03, .22, 01, .01, 0U. .40; 03, .44, 03, .32, 0l
(MUFA/SFA),% (6104;6296] | [614564.11) | [61.63;6353] | [60.22;6182]* | [59.81;6045] | [59.46;6338] | [60.44;63.03] | [60.32;6142]
PUFA (C18:3+C20:3+ 04 0328 04 034 045 042 0.54 047
C0:4+C205+C22:6) % | [036,045] | [0.316,0.336* | [037,047] | [0.29;0.38] (039,061 | [038052 | [053059 | [0.43;0.66]

, 083 07 0.87 08 1 094 12 1.05
PURA/CI8:1(0) % 0750971 | (0670731 | [081] [06;0.9] 0914 | (086116 | [113137] | [095157]
Ycitfsmzizcis-a 204 38 37.39 3737 39.13 39.72 3823 3873 39.02
ST 36.9:388] | [35.76;3842] | [36.33:38.21] | [37.99;30.62]* | [39.33;40.04] | [3636;4032] | [36.77:39.35] | [384;39.48]

o , 105 106 106 115 118 115 114 113
Vitamin F/ C18:1(9),% [100; 110] (98; 109] [100; 111] [109: 116]* [114; 121] [107; 119] [102; 120] [108: 122]
MUFA % 4756 46,52 46.06 4471 44,61 44.18 44.83 44.97

% [46.24,4852] | [45.4;4755] | [4541,47.32) | [439;4548]* | [4383;46.01] | [43.98;4508] | [43.16:46.83] | [42.33;45.77)
0.83 07 087 08 01 094 12 1.05
PUFA/ MUFA,% 075097 | (067,073 | [0.78;1.03] (0.6, 0.9] [0.9;1.4] (0.86,116) | [1.13:137] [0.95; 1.57]

- 80 81 81 88 89 87 87 87
Vitamin F/ MUFA,% [76; 84] [75; 84] [77; 84] [84; 90]* (86 91] (81;92] [79; 91] (84; 93]
A 85.6 83.83 83.81 8374 84.46 83.13 83.79 84.06

% 85.14;8571] | [83.0L;846]* | [83.46;839] | [83.03;8457] | [83.7;85.96] | [8L19:84.52] | [82.44;8406] | [82.01;84.47)
A% 144 1617 16.19 16.26 15.54 1687 16.21 15.94
R [1429;1486] | [154;1699] | [16.1;1654] | [1543:1697) | [14.04163] | [15.48 18.81] | [15.94:17.56] | [15.53;17.99]
301 35 35 36 35 38 36 35
SFA/ MUFA,% [297;32] [33;37)* [34; 36] [34; 38] [31;37] [35; 421 [35; 41] (34; 43]
Unsaturation index 594 520 517 515 544 495 517 528
((UFA / SFA)* 100)% [573; 600] [489; 549]* [504; 521] [489; 548] [514; 615] [432; 546] [470; 527] [458; 544]

Note: *— p< 0.05;

Explanation

Saturated fatty acids/ SFA

Unsaturated fatty acids / UFA

Polyunsaturated fatty acids / PUFA
Monounsaturated fatty acids / MUFA
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