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Pe3iome. I]ens: u3yunuTh BIMSTHUE TUTIOKAJIOPUMHOM JTH-
€THl U a’pOOHON PU3NIECKOI HArpy3u Ha MmapaMeTpsl Oe-
JIOM KHUPOBOMN TKaHH KPBIC.

Mamepuanvt u memoowl. VlccnenoBanye BHIIOTHEHO HA
OenbIx Kpbicax cammax Wistar. JKHBOTHbIC HAXOAMIIHCH HA
CTAaHJAPTHOM THTAHWUH VISl TPHI3YHOB, BO BTOPOU U Tpe-
Thel Tpymnmax KaJOpUHHOCTh MUTAHUS ObLIa CHIDKCHA.
®usnyeckas Harpy3ka MPOBOAMWIACH B TPETbEU TpymIe
’KUBOTHBIX B BUJE M1aBaHus. OLICHUBAIU MacCy TeJa, XKu-
POBYI0, OE3KHPOBYIO MaccCy Telna, yACTbHYIO Maccy KHpPO-
BOW TKaHHW KpbIC, OMOXMMHUYECKUE TTOKA3aTeNIn ChIBOPOT-
KU KPOBH.

Pezynomameot. 1lutaHue NOHMKEHHON KaJIOPUUHOCTU
MPUBOJUT K YMEHBIICHUIO MACChI T€JIa dKUBOTHOT'O 32 CUET
0e3xupoBoil Maccel. Habmromanock M3MEHEHHE COOTHO-
LIEHUS TTOJIKO’KHOW JKUPOBOM TKAaHU K BUCUEPAIBHOM, UTO
YBEJIMYHIIO TPOLIEHTHOE CO/IEpKaHUe TIOAKOKHOTO KHUPO-
BOTO Jieno. AdpoOHas pu3ndeckas Harpys3ka Ha (HoHe -
TaHUs MOHM)KEHHON KaJOPUMHOCTH MPUBOJUT K CHUXKE-
HHUIO MAcChl U IPOMOPLUOHATBHOMY CHIDKEHUIO SKUPOBOM
1 OE3KUPOBOM MAaCChI Tea, YNEIbHOH MacChl KUPOBOM
TKaHU UCCIIAYeMbIX JIOKaJIU3alHii, epepacrpeieleHnIo
JKUPOBOM TKaHHU B CTOPOHY IMOAKOKHOTO JIETIO U YMEHBIIIe-
HUIO BHCIEPATHFHOTO MPENMYIIECTBEHHO 3a CYeT 3a0pro-
LIMHHOM KUPOBOU TKaHU. ['MMoKaopuiiHas nuera CHU-
JKAeT YPOBEHb CBOOOHBIX KHUPHBIX KUCJIOT, TPUTIHIICPH-
JIOB M TJIIOKO3bI B CBIBOPOTKE KpOBH. A3poOHasi pusmue-
CKasi Harpy3ka Ha ()OHE TMITOKAJIOPUHHON JTUEThI MPUBO-
JIUT K YBEITUICHHUIO YPOBHSI CBOOOTHBIX KUPHBIX KUCIIOT U
TPUIIMLIEPUIOB B CBIBOPOTKE KPOBHU.

3aknwuenue. Ilutanne NOHWKEHHOW KaJIOPUMHOCTU U
a’poOHas (hu3uyecKkas Harpy3ka OKa3bIBalOT BIUSHHUE Ha
Mop(oMeTpUUeCKHe MapaMeTpbl OCI0W KUPOBOW TKAHH

Abstract. Objective: to study the effect of a low-calorie
diet and aerobic exercise on white adipose tissue of rats.

Materials and methods. The study was performed on
white rats of Wistar males. The animals were fed standard
food for rodents; in the second and third groups, caloric
intake was reduced. Physical activity was carried out in
the third group of animals in the form of swimming. We
evaluated body weight, fatty, lean body mass, specific fatty
tissue of rats, and biochemical parameters of blood serum.

Results. Nutrition of reduced calorie content leads to a
decrease in body weight of the animal due to lean mass.
There was a change in the ratio of subcutaneous adipose
tissue to visceral, which increased the percentage of
subcutaneous fat depot. Aerobic physical activity against a
background of reduced calorie nutrition leads to a decrease
in weight and a proportional decrease in fat and lean body
mass, the specific gravity of adipose tissue of the studied
localizations, redistribution of adipose tissue towards the
subcutaneous depot, and a decrease in visceral mainly due
to retroperitoneal adipose tissue. A hypocaloric diet lowers
serum free fatty acids, triglycerides and glucose. Aerobic
exercise on the background of a low-calorie diet leads to
an increase in the level of free fatty acids and triglycerides
in the blood serum.

Conclusion. Low calorie nutrition and aerobic exercise
exert an influence on the morphometric parameters of
white adipose tissue with redistribution of adipose tissue
towards the subcutaneous fat depot. Physical activity on
the background of reduced calorie nutrition proportionally
affects the reduction of fatty and lean body mass of the
animal.
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C ee IepepacipeieICHUEM B CTOPOHY OJKOKHOTO KUPO-
Boro jerno. dusnyeckas Harpy3ka Ha QoHE MUTAHUS TI0-
HIWKEHHOM KaJOPUIHHOCTH IPOINOPLHOHAIBHO BIHSET HA
CHIDKCHHE KUPOBOH M O€3’KHPOBOM MacChl Tejla KHUBOT-
HOTO.

KonioueBsie ciioBa: )K1UpoBasi TKaHb, ad3poOHas huznye-
CKasl Harpy3Ka, THIIOKaJIOpUIHHOE MTUTaHKe
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Beenenue

Kuposas Tkanp (OKT) umeer BaxkHO€ 3HaY€HHE U BBI-
MOJTHSIET HE TOJIBKO YHEPTETHUECKYIO (DYHKIHIO, HO TaKiKe
perymstopayto [1, 2, 3]. Kak yBenudenne, Tak U YMEHbB-
IIeHUEe KUPOBBIX JETIO BIMAET HA TOMEOCTa3 OpraHu3Ma
[4, 5, 6]. Obmias Macca KUPOBOW TKAHU MOXKET SBISTHCS
MoKa3aTeyneM MeTaboIMIeCKOro 370pOBbs, MPHU ITOM pe-
THOHAJIBHOE paclpezesieHle KUPOBOH TKAaHU UTPAET Baxk-
HYIO pOJIb B Pa3BUTHH META0OJIMYECKHUX CIIBUTOB [4, 7, §].
B nacTosimee BpeMst poiib MPOQHUIAKTHIECKIX MEPOTIPH-
SITUW TI0 TIPEAYIPERKACHUIO Psila METAOOIHIECKUX U3Me-
HEHUU B OpPraHu3Me M Pa3BUTHUIO COLIMAIBbHO-3HAUUMBIX
3a0osieBaHMil (CepACUYHO-COCYAUCTHIX, META0OIMYECKUX,
OHKOJIOTHYECKUX 3a00JIeBaHMIA), CBSI3aHHBIX C YBEIHYE-
HHEM Wi yMeHblleHneM oObema KT oT HOpMaTHBHBIX
roKaszareneil u ee GyHKINH, BO MHOTOM 3aBUCHT OT 00pa-
32 KU3HU M TaKUX BAXKHBIX €0 JIEMEHTOB KaK IMUTaHUE U
JBUTATeNbHAsA aKTUBHOCTH [3, 9]. OrpaHuuuTensHble qu-
€Thl IIUPOKO TMPUMEHSIOTCS KaK METOH BO3JCHCTBUS Ha
Maccy 1 00beM KUpoBBIX oTinokeHui [10, 11]. Orpanuye-
HHEe Kamopui Ha (OHE HOPMAIBLHON JAMETHI OCYIICCTBIIS-
€T KOHTPOJIb 32 TIOJIEP’)KaHUEeM Beca U SIBJSIETCS OJHUM
13 METOJIOB 3aMeJIJICHHSI ITPOIIECCOB CTAPECHUS U YBEIHYe-
HUS MPOAOJDKUTEILHOCTH JKU3HHU, 00ecrieueHus: MeTabo-
nuaeckoro 370posbs [10, 11, 12, 13, 14]. Haubonee pac-
MIPOCTPAHCHHOH (POPMOIA OTpaHIUCHUS TTUTAHUS SIBIISICTCS
eXXeHEeBHOE OTpaHIMYEHUE KaJIOPHH, IJIs1 TOCTHKEHUS d(-
(hbexra mpezmnoNaraeTcs JOATOCPOUYHOE CHUYKEHUE TIOTpPe-
Onenwust kamopwuii [15].

JlBuratenbHas akTUBHOCTh OKa3bIBAE€T Pa3HOCTOPOHHEE
BJIMSIHAE Ha JIEATEIbHOCTh OPTaHOB U CHCTEM, HalpaBiie-
Ha Ha PEryISALUI0 META0OINYECKUX TPOIIECCOB, B TO XKe
BpeMs u3HUIecKast Harpy3ka MOXKET CIIOCOOCTBOBATh Kak
MTOJIOKUTEITLHOMY, TaK W OTPHUIIATEIIPHOMY BIHMSHHUIO Ha
YKUPOBYIO U MBIIIEYHYIO TKaHb [16, 17].

B HacTosimee Bpemst BHIOOp MHILIEBBIX MPEAIOYTEHUN
U xapakTepa GU3NUECKOl HAarpy3KH, ee MPOI0JKUTEIHHO-

Introduction

Adipose tissue (AT) is important and performs not only
an energy function, but also a regulatory function [1, 2,
3]. Both increase and decrease in fat depots affect the
body's homeostasis [4, 5, 6]. The total mass of adipose
tissue can be an indicator of metabolic health, while the
regional distribution of adipose tissue plays an important
role in the development of metabolic shifts [4, 7, 8].
Currently, the role of preventive measures for profilaxys of
metabolic changes and development of socially significant
diseases (cardiovascular, metabolic, oncological diseases)
associated with an increase or decrease in AT volume
from normal values, largely depends on lifestyle and,
in particularly, nutrition and physical activity [3, 9].
Restrictive diets are widely used as a method to influence
the body fat mass and volume [10, 11]. A normal diet with
calorie restriction controls the weight maintenance and
is one of the methods to slow down the aging process,
increase life expectancy and ensure metabolic health [10,
11, 12, 13, 14]. The most common form of nutritional
restriction is daily calorie restriction. To achieve the effect,
a long-term calorie intake reduction is expected [15].

Motor activity has a versatile effect on the activity of
organs and systems, regulates metabolic processes. At the
same time, physical activity can contribute to both positive
and negative effects on adipose and muscle tissue [16, 17].

At present time, the choice of food preferences and the
kind and duration of physical activity, which affects the
parameters and function of adipose tissue, remains an
urgent and studied issue.

Objective: to study the effect of a low-calorie diet and
aerobic exercise on white adipose tissue in rats.

Materials and methods
The study was performed on white male Wistar rats.
The animals were obtained from the Research Institute of
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CTH, OKa3bIBAIOIUI BO3JCHCTBUE HA MapaMeTphl U (PyHK-
LMIO KMPOBOM TKaHM, OCTAETCS aKTyaJbHBIM U U3yyae-
MBIM BOTIPOCOM.

Heab padoTbl: M3y4YUTh BIUSIHUE TUIOKATOPUITHON IU-
€ThI U a3pOOHOH (PU3NUECKON HArpy3KU Ha apaMeTpsl Oe-
JIOH JKUPOBOU TKAHU KPBIC.

MarepuaJjbl 1 MeTOAbI

HccnenoBanue BBINOMHEHO Ha OeNbIX KpbICaxX caMmiax
(Wistar). JKuotasle nomyuensl n3 ®I'BHY HUU dap-
MaKOJIOTHH U pereHepaTuBHON MenuuuHbl uM. E.J1. Tomns-
noepra. KpbIcbl HaXOAWINCh Ha €CTECTBEHHOM CBETOBOM
pexXuMe Ipu CBOOOIHOM J0cTyNe K Boae u numie. Conep-
JKaHWe, yXOA M BCE MaHUMYISINN, KOTOPHIM MOJBEpra-
JIMCh >KUBOTHBIC BO BPEMS HCCIICIOBAHUS, IPOBOIWIN B
COOTBETCTBUH C MEKAYHAPOAHBIMU MPABUIIAMH M HOpMa-
Mu. JKUBOTHBIE OBUTH pa3esieHbl Ha TpH rpymisl mo 10 B
KaK10#: 1 rpynmna — »UBOTHbIE, HAXOUBIINECS Ha CTaH-
JAPTHOM ITUTaHWU BUBApHsI (MUTAHUU HOPMAJILHON KaJo-
PUHHOCTH); 2 TpymIia — >XABOTHBIC, HAXOIWBIITHECS Ha
CTaHIAPTHOM IHUTAHUHM C OTPAHMUCHHEM KaJIOPUHHOCTH
(cHmkeHue KajopuiiHocTH numu Ha 20%); 3 rpynma —
KMBOTHBIE, HaXOJUBIIUECS HA CTAHIAPTHOM IMUTAHUHU C
OTpaHHYeHHEM KaJTOPUHHOCTH, TIOITyYaBIINE PEryIspHYIO
a’pOOHYI0 PU3UIECKYIO HATPY3KY.

dusnueckasi Harpy3Ka B BUAE MJIaBaHUS IPOBOANIACH
B TEUEHUH 6 HeIelnb, Yepe3 JeHb B TEUCHHE OIHOIO yaca
c orsirouienneM 4% ot Macchl Tena. A3poOHBIN XapakTep
(u3nUecKoi Harpy3KH ONPeeIIsIH METOJJOM MaKCHMaJlb-
HOTO cTa0MIBHOTO conepxkanus nakrara (MLSS) B ceiBo-
potke kpoBu kpbic [18]. MLSS 0v11 onpenienen mpu cTa-
OWUJIBHOM ypOBHE JIaKTaTa KPOBHU 3a IEPHOJ MPOBEICHUS
tecta ¢ 10 no 25 muHyTy npu oTsromeHun 4% ot mac-
cel Tena. JKUBOTHBIX BhIBOAMIM U3 dkcrepumenta CO,-
acukcueil. B chIBOpOTKE KpOBH H3MeEpsUIM CBOOOAHBIC
xupHble kucnotsel (CXKK) ¢ ucnonszoBanuem gepmenTa-
THBHBIX Ha00poB «NEFA» («(RANDOX», AHmus), mio-
KO3y, TPUIITUIIEPH/IBI C IIOMOIIBI0 (DepMEHTATHBHBIX HA00-
poB «Glucose» «Triglycerides» («Chronolaby, Ucmanus).

MeTonoM IHCCEKUMH BBIACISUIM M B3BEIIMBAIM Oe-
nyro JKT: momxoxno-naxoByro (IIDKT), snumuammans-
nyto (9XKT), 3abprommunyio (3KT) u MmezeHTepHabHYIO
(MXT), ¢ mocnemyrome OIEeHKO: MacChl Tella KPBICHI,
KUPOBOH, OE3KUPOBON Macchl Tena, YAETbHOW MacCh
XT [19].

[lonmy4eHHble pe3ynbTaThl BEIPAKEHBI B BUIEC MEAMAHBI
(Me), BepxHero u HmxkHero kBaptuiei (Q1; Q3). Craru-
CTHYECKYIO0 00paOOTKy NaHHBIX TPOBOAMIM MPH TTOMOIIN
nporpammHoro naketa SPSS 22.0 ¢ ucnonbp3oBanuem me-
TOZOB HEMapaMETPUUECKON CTaTUCTUKU. Pa3nuuus cunra-
11 joctoBepHbIMU Tipu p<0,05.

PesyabTartsl u 00cyxknaeHue

B pesynbrare npoBeNeHHOIO MCCIEOBAHUSA y JKHUBOT-
HBIX C OI'paHHUYCHUEM KaHOpHﬁHOCTH nUuTaHusg, JUCTa
[IpUBeNa K CHKEHUIO 0€3KUPOBOI MacChl Tena 10 CpaB-

Pharmacology and Regenerative Medicine named after
E.D. Goldberg. Rats were exposed to natural light regime
with free access to water and food. The contents, care and
all the manipulations that animals were subjected during
the study were carried out in accordance with international
rules and regulations. The animals were divided into three
groups of 10 in each: group 1 — animals that were on a
standard (normal calorie diet) diet; Group 2 — animals that
were on a standard diet with calorie restriction (decrease
in caloric intake by 20%); Group 3 — animals that were
on a standard diet with calorie restriction, received regular
aerobic exercise.

Physical exercise in the form of swimming was carried
out for 6 weeks, every other day for one hour with a burden
of 4% of body weight. The aerobic nature of exercise was
determined by the method of maximum stable lactate
content (MLSS) in rat serum [18]. MLSS was determined
at a stable level of blood lactate during the test period from
10 to 25 minutes with a burden of 4% of body weight.
Animals were removed from the experiment by CO2
asphyxia. Free fatty acids (FFAs) were measured in blood
serum using NEFA enzymatic kits (RANDOX, England),
glucose, triglycerides were detected using Triglycerides
Glucose enzymatic kits (Chronolab, Spain).

Subcutaneous inguinal (SAT), epididymal (EAT),
retroperitoneal (RAT) and mesenteric (MAT) white AT
was isolated and weighed followed by assessment of rat
body weight, fat and lean body mass, and specific weight
of AT [19].

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

Results and discussion

As a result of a study in animals with limited caloric
intake, the diet led to a decrease in lean body mass
compared to the 1st group of animals that were on a
standard diet (p<0.01) (table 1).

The specific weight of subcutaneous adipose tissue
increased, which changed the ratio of subcutaneous and
visceral fat increasing the subcutaneous adipose tissue
(p<0.01) (table 2). An increase in the percentage of SAT
is more favorable in relation to the metabolic profile
[20]. The increase of the subcutaneous depot is may be
an adaptive reaction, as a formation of energy resources
reserve in the conditions of low-calorie diet.

In the group of animals with limited caloric intake,
aerobic exercise decreased the rat body weight due to a
predominant decrease in fat mass (p<<0.001). The decrease
in fat mass was due to a decrease in the mass of visceral
and subcutaneous depots (p<0.001). The decrease in the
weight of VAT was more pronounced, which led to an
increase in the ratio of SAT to VAT in animals of group 3
treated with physical activity (p<0.05) (table 1).

Aerobic exercise decreased the specific weight of adipose
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HEHUIO C | TPyNIoii )KMBOTHBIX, HAXOAMBIINXCS HA CTaH-
naptaoM nutanuu (p<0,01) (tabmuna 1).

Tabnuua 1
MopdomeTpurueckmne nokasaTenun Kpbic Ha GoHe NUTaHuA
n dpnsmnueckoin Harpysku (Me [Q; Q.])

[pynnbl }XKMBOTHbIX
MNokasaTtenb p
1 3 3

Macca Tena. r 448 427 395 p,,>0,05
! [440; 465] | [416;444] | [373;407] | p,,<0,001
be3xxunposasn 429 410 385 p,,<0,01
macca, r [417;446] | [397;423] | [364;397] | p,,<0,001
O6wasn xupo- 18,9 19,0 10,5 p,,>0,05
BadA TKaHb, I [17,6;22,7] | [17,1;20,1] | [9,8;11,7] p,,<0,001
Macca sucue- 15,41 14,06 7,97 p. >0,05

PasibHOU XNn- 1-2
. [13,78; 17,43] | [12,98; 15,37] | [6,14; 8,36] | p,.<0,001

POBOW TKaHW, 1 23
Maccaton | 389 4,80 333 | p,,>0,05
. P [3,66;5,28] | [3,7;5,45] | [3,1;3,44] | p,,<0,001

BOW TKaHW, I -3

OTHoOweHune
;Zi';‘;’z:‘f}'(a 27 34 a2 p,,<0,01
MU K BUCLLe- [26; 30] [29; 36] [37; 56] p,,<0,05
panbHoW,%

MpumeyaHue: p — ypOBEHb CTAaTUCTUYECKOM 3HAYMMOCTH

VYBenuuuiach yjelbHas Macca MOAKOXKHOM >KUPOBOU
TKaHH, 4TO TIPUBEJIO0 K N3MEHEHHIO COOTHOIICHUS TTOIKOXK-
HOTO W BHCIIEPAIIEHOTO KHPa B CTOPOHY YBEIWYCHHS IO~
KOXKHOU kupoBoii Tkanu (p<0,01) (tabmuna 2). Yeenuue-
Hue npoueHTHoro conepxanust [DKT Oosnee Gnaromnpusit-
HO B OTHOIIICHUH MeTaborueckoro npodust [20], a Tak-
K€ BO3MOXKHO YBEIHUYEHHE TIOAKOKHOTO JeTIO SBISETCS
aJIanTallUOHHOW peaklMell, KaKk 3amac HEepreTHYeCKUuxX
pecypcoB Ha (OHE TUITOKAIOPUHHON JHETHI.

B rpymnre XKMBOTHBIX C OrpaHHYEHUEM KaJIOPUIHOCTH
MUTaHUs adpoOHas pu3nyecKasi Harpy3Kka IpuBesia K CHU-
JKEHWIO MacChl TeJa KPBIC 32 CYET NMPEUMYIIECTBEHHO-
TO yMeHbIeHus )kupooit Maccel (p<0,001). [Tonmxkenne
JKUPOBOW MAacChl TIPOU3OINLIO 33 CUET CHIDKEHHSI MAacChI
BUCLIEpaJIbHBIX U noakoxkHoro aeno (p<0,001). [Ipu sTom
ymenbIneHune maccsl BXKT Obu1o 6omee BbIpaKeHHBIM, YTO
npuBeno Kk yBenuuenuio cootHomenus [DKT k BXT y
JKHUBOTHBIX 3 TPYIIIBI, TONyYaBIIUX (U3NYECKYIO HArpy3-
Ky (p<0,05) (tabmuma 1).

AnpobHas (u3mueckas Harpyska IpuBesia K yMEHbIIIe-
HUIO yIEeTbHON Macchl JKUPOBOM TKaHU BO BCEX UCCIIEAye-
MBIX JIOKQJIU3AIHAX, TIPH 3TOM O0Jiee BBIPAKCHHOE CHUKE-
HHUE OTMEUYCHO B 3a0pIOIIMHHOM XUpoBOM Jerno (p<0,001)
(Tabmuma 2).

[Ipu n3y4eHnn OMOXNMUYECKUX MTOKa3aTeseil ChIBOPOT-
KH KPOBH BO 2 TpyTIIe )KUBOTHBIX, HAXOAUBIIUXCS HA TTH-
TaHUM TOHW)KEHHOH KaJlOPHUHHOCTH, MPOU3O0LIIO0 CHUKE-
Hue ypoBHsa C)XKK u mitoko3sl 1o cpaBHeHHIO ¢ 1 rpymnmoit
JKUBOTHBIX, HAXOJMBIIUXCS Ha CTAHJAPTHOM IHUTaHUH
(p<0,001) (tabmuma 3). M3BecTHO, YTO OTpaHUICHHE Ka-
nopuil Ha (poHEe HOPMAIBHON JUETHI OCYIIECTBISET KOH-

tissue in all studied locations, while a more pronounced
decrease was observed in the retroperitoneal fat depot
(p<0.001) (table 2).

Table 1
Morphometric indicators of rats on the background of
nutrition and physical activity (Me [Q ; Q,])

Animal groups

Indicator p
1 3 3
Body mass 448 427 395 p,,>0.05
v '8 | [440; 465] | [416;444] | [373;407] | p,.<0.001

Lean body 429 410 385 p,,<0.01
mass, g [417; 446] | [397;423] | [364;397] p,,<0.001
Mass of adi- 18,9 19,0 10,5 p,,>0.05
pose tissue, g | [17.6; 22.7] | [17.1;20.1] | [9.8; 11.7] p,,<0.001
Mass of vis- 15,41 14,06 7,97 p. >0.05
ceral adipose | 1.3 76707 43] | 112.98;15.37] | [6.14; 8.36] | p. <0.001
tissue, g R e B 2377
Mass of
subcutaneous 3,89 4,80 3,33 p,,>0.05
adipose tis- [3.66;5.28] | [3.7;5.45] | [3.1;3.44] | p,,<0.001
sue, g
The ratio of
subcutaneous 27 34 42 p,,<0.01
adipose tissue [26; 30] [29; 36] [37; 56] p,,<0.05

to visceral, %
Note: p — level of statistical significance

In the blood serum obtained from animals of 2nd group
treated with low-calorie diet, there was a decrease in the
level of FFA and glucose compared to the 1st group of
animals that were on a standard diet (p<0.001) (table 3). It
is known that calorie restriction together with the normal
diet controls weight maintenance and has a beneficial
effect on carbohydrate and fat metabolism, including
increased sensitivity to insulin [12, 13, 14, 15].

At the same time, in the group of animals with physical
activity the level of triglycerides (p<0.001) and FFA was
higher than in the group of animals without exercises
(p<0.05). During physical exertion, as well as in conditions
of reduced nutrition, fatty acids are one of the main sources
of energy for muscles and internal organs [21]. The source
of fatty acids as an energy substrate are: plasma FFA,
plasma triglycerides, intramuscular triglycerides [22].
Perhaps an increase in the level of FFA and triglycerides
in serum is the result of adaptation to the effects of diet and
physical activity.

Thus, low calorie nutrition decreases the body weight of
the animal due to the predominant decrease in lean mass
and promotes the redistribution of adipose tissue in favor
of the subcutaneous fat depot, which may be an adaptation
reaction. Aerobic exercise proportionally decreases the
fat and lean body mass. At the same time, redistribution
of adipose tissue towards the subcutaneous depot and a
decrease in visceral one mainly due to retroperitoneal
adipose tissue are also noted. During physical activity, an
increase in the level of FFA and TG in blood serum was
noted, which can be considered as an adaptation reaction
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TPpOJIb 3a NOAACPKAHUCM BECa U OKA3bIBACT 6naronp1/1>1T—
HOC BJIMSAHHNEC HA TOKA3aTCJIN YITICBOAHOI'O U JKUPOBOI'O 00-
MCHa, BKJIIO4Yas MOBBINICHHYIO YYyBCTBUTCIIbHOCTD K NHCY-

muny [12, 13, 14, 15].

Tabnuua 2
YaenbHasa macca *KMPOBOM TKAHU KpbIC HA poHe NUTaHKUA
n pusndeckon Harpyskm (Me [Q ; Q,])

[Pynnbl }KUBOTHbLIX
MNokasaTenb p
1 3 3
YaenbHaa mac-
ca NOAKOMKHOM 0,86 1,11 0,85 p,,<0,01
YKMPOBOW TKa- [0,79;1,14] | [0,88; 1,23] | [0,76;0,9] p,,<0,01
HW,%
YaenbHasa mac-
ca BuUcLepans- 3,4 3,28 2,07 p,,>0,05
HOW KMpPOBOW [2,86;3,96] | [3,04;3,45] | [1,54;2,13] | p,,<0,001
TKaHK,%
YaenbHaa mac-
ca me3eHTepu- 1,01 0,83 0,53 p,,>0,05
anbHow xupo- | [0,88;1,11] | [0,71; 1,01] | [0,46; 0,56] | p,,<0,001
BOW TKaHU, %
YaenbHasa macca
3a6pHOLWNHHOM 1,07 1,23 0,41 p,,>0,05
KMPOBOW TKa- [0,98;1,23] | [1,14;1,50] | [0,37;0,59] | p,,<0,001
HU, %
YnenbHaa macca
3NMANANMANb- 1,31 1,22 0,88 p,,>0,05
HOW »K1poBOM [1,05;1,48] | [0,87; 1,27] | [0,64;1,17] | p,,<0,05
TKaHW, %

MpumeyaHue: p — ypoBeHb CTaTUCTUYECKOM 3HAYMMOCTH

Tabnunua 3
Buoxmmunyeckme nokasaTenn CbIBOPOTKM KPOBU KPbIC HA
doHe nuTaHua n dpusmyeckoit Harpyskn (Me [Q 4; Qs])

Tpynnbl }KUBOTHbIX
Moka3saTenb p
1 3 3

Tpurnmuepuapl, 0,74 0,75 1,1 p,,>0,05
MMOSb/ N [0,64;0,78] | [0,7;0,79] | [0,88; 1,31] | p,,<0,001
)f(?iif‘:i';cno_ 0,75 0,62 074 | p,,<0,001

P [0,70; 0,84] | [0,56;0,67] | [0,65;0,78] | p,.<0,05
Tbl, MMOJIb/ N1 23
[ntoKo3a, 4,64 3,58 3,98 p,,<0,001
MMOSb/ N [4,15; 4,85] | [3,36; 4,08] | 3,79; 4,15] | p,,>0,05

anMe‘-IaHVIe: P — ypOBEHb CTaTUCTUYECKOM 3HAYMMOCTH

B T0 e Bpemst B IpyIe >KUBOTHBIX C (PM3MUYECKOI Ha-
rpy3Koit ypoBenb TpuruuepuaoB (p<0,001) u CXKK 6bin
BBIIIIE, YeM B TPYIINE KUBOTHBIX 0e3 Harpy3ku (p<0,05).
[Ipu dusmyeckoii Harpyske, a TaKKe B YCJIOBHSX MOHU-
JKEHHOTO MTUTAaHWsI, )KUPHBIE KUCIIOTHI SIBIISIIOTCS] OTHUM U3
IJIaBHBIX MCTOYHUKOB DHEPTUU JUISI MBIIIL] U BHYTPEHHUX
opraoB [21]. IcTOYHUKOM >KHPHBIX KHUCJIOT B Kaue€CTBE
sHepreTHyeckoro cyocrpara BeictynaioT: CKK maa3mer
KpPOBH, TPUDIULEPUIBI TJIa3Mbl, BHYTPUMBIILIEUYHBIE TPH-
ruepuast [22]. Bo3moxkHo, moBeimenue ypoas CXKK
U TPUIIMUILEPUAOB B CBIBOPOTKE KPOBHU SIBIISIETCS PE3Yyib-
TaTOM aJaNTaluyi HA BO3JACHCTBUE TUETHl U (PU3MUECKOH
HarpysKu.

TakuM 00pa3oM, MHUTaHWE MOHMKEHHOW KaJOpHUHHO-

to an additional request of an energy source in condition
of increased physical activity and low calorie nutrition.
Currently, there are some topical issues remain in the study
of low calorie nutrition (as one of the preventing measures
of the development of cardiovascular pathology, metabolic
disorders, especially in risk groups), both as a one-factor
effect on the body, and in combination with other factors,
as a physical activity of different intensity and nature.

Table 2
Specific weight of adipose tissue of rats on the background
of nutrition and physical activityon (Me [Q,; Q.])

Animal groups

Indicator p
1 3 3

Specific weight
of subcutane- 0,86 1,11 0,85 p,,<0.01
ous adipose [0.79; 1.14] | [0.88; 1.23] | [0.76;0.9] | p,.<0.01
tissue, %
pose tissue, % [2.86;3.96] | [3.04;3.45] | [1.54;2.13] | p, ,<0.00
Specific mass
of mesenteric 1,01 0,83 0,53 p,,>0.05
adipose tissue, | [0.88;1.11] | [0.71; 1.01] | [0.46; 0.56] | p, ,<0.001
%
Specific mass of
retroperitoneal 1,07 1,23 0,41 p,,>0.05
adipose tissue, [0.98;1.23] | [1.14;1.50] | [0.37;0.59] | p,,<0.001
%
22?(;':;&‘"‘25 o 1m 1,22 088 | p,,>0.05
pose tissue, % [1.05;1.48] | [0.87;1.27] | [0.64; 1.17] | p,.<0.05

Note: p — level of statistical significance

Table 3
Biochemical indicators of blood serum of rats on the
background of nutrition and physical activity (Me [Q ; Q,])

Animal groups

Indicator p
1 3 3

Triglycerides, 0.74 0.75 1.1 p,,>0.05
mmol/I [0.64;0.78] | [0.7;0.79] | [0.88;1.31] | p,,<0.001
Free fatty acids, 0.75 0.62 0.74 p,,<0.001
mmol/I [0.70; 0.84] | [0.56; 0.67] | [0.65; 0.78] | p,,<0.05
Glucose, mmol/| 4.64 3.58 3.98 p,,<0.001

’ [4.15; 4.85] | [3.36; 4.08] | [3.79; 4.15] | p,,>0.05

Note: p — level of statistical significance
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General Pathology

CTH IIPUBOJAUT K YMEHBILIEHUIO MACCHI TEJIa )KUBOTHOTO, 32
CUET MPEUMYILECTBEHHOTO CHI)KEHHSI O€3KHPOBOI MacChl
U CIIOCOOCTBYET MepepacipeesieHHI0 KUPOBOW TKaHU B
I0JIb3Y MOAKOXKHOTO KHUPOBOTO JIETIO, YTO MOXKET SIBJISTh-
s alanTallMOHHON peakiueid. AdpoOHas ¢puzndeckas Ha-
rpy3Ka NPUBOAUT K MPONOPLUUOHAIBHOMY CHUKEHUIO KU-
poBOl U Oe3xupoBoi Macchl Tena. [Ipu 3ToM Takxke OT-
MeyaeTcs nepepacnpesiesieHne XUPOoBOH TKaHU B CTOPOHY
MTOJIKOKHOTO JIETI0 W YMEHBIIEHUIO BHCUEPAIHLHOTO TIpe-
AMYIICCTBEHHO 3a CUCT 3a0pIONTMHHON JKHUPOBOW TKaHHU.
[Ipu ¢usnueckoit Harpy3ke OTMEYEHO YBEIHUYEHHE YPOB-
Ha CXKK u TT" B cChIBOPOTKE KPOBH, YTO MOXKET paccMma-
TPHUBATHCS KaK peaklys aJanTaliy Ha JTOTOJHUTEIbHBIN
3arpoc UCTOUYHMKA DHEPTUH MPH MOBBIIIEHUH aKTUBHOCTH
Ha (OoHE MUTAHNA TOHIKEHHOMN KaJIOPUIHOCTH.

B nacrosimee BpeMsi OCTarOTCsl aKTyajbHbIE BOIIPO-
CBI U3yUYCHUS NMUTAHUS TMOHIKEHHON KaJTOPHWHOCTH (Kak
OIHOM M3 Mep MO MPOQHUIAKTHKE Pa3BUTHS CEPACUHO-
COCYIMCTOHM Marojoruu, MeTabOIMUYECKUX HapyILICHHH,
0COOEHHO B IpyMIiax prUcKa) Kak B Ka4ecTBe OHO(aKTOP-
HOT'O BO3JICHCTBHUS HA OPTraHU3M, TaK U B COYETAHUH C JPY-
rUMH (pakTopamMu, B HaCTHOCTH, C (PM3UUECKON HArpy3KOH
pa3HON HHTEHCUBHOCTH U XapakTepa.
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