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Pe3tome. I]env uccnedosanusn. VI3yuutsb BIUSITHUE MU-
HUMAJIBHOHM TepareBTUYeCKOH JT03bI CTAaTHHA U MEXaHM3-
Mbl WHAYIUPOBAaHHOTO W3MEHEHUS KOJIMYECTBEHHBIX H
KaueCTBEHHBIX XapaKTepucTHK Jjumnonporennos (JIII),
xupHbIx kuciaor (JKK), xomecrepuHa 1uiasmbl, HeYeHH
W MHUOKapJa MpH BTOPUYHOU MPOPHUIAKTHKE HIIEMHYeE-
ckoit 6omesau cepamna (UbBC). Memoowt. Vcrionb3oBainch
camubl Kpbic (Wistar), moiay4aBlIve XOJE€CTEPUH, CHUM-
Bactatul (0,1 mr/cytkn) u apyrue npenaparsl. JIIT xpo-
BU omnpenessiin Ha aHanu3zarope COBAS INTEGRA 400
plus (CIA). Ha xpomaro-macc-cniekrpomerpe (Agilent
Technologies, CIIIA) uccnemoBanu coxepxanue KK u
xonecrepuHa. Pezynomamul. CMBacTaTHH Tiepepactipe-
nemmn JKK u xomecrepuH B mia3me u TkaHsx. [Ipeo0na-
nano ux nomoienue B cocrase JIII renaronuramu. 3Ha-
yenue KK (mmasma KpoBH, MHOKapa) U3MEHUJIOCH Tpe-
MMYIIECTBEHHO Oyiaroiapsi HEHACHIIIEHHBIM KUPHBIM
kuciotam (HXKK). Ilormomenne mMOMWHEHACKHIIICHHBIX
(ITHXXK), mononenacwimenubix (MHXXK) u Hacheimen-
Heix (HacXKK) KK, mpeobnamano Hajg MX SHAOTEHHBIM
oOpaszoBanuem. [Ipu 3Tom o6pazoanue [THXKK, HacXKK
yBennmuuiiock, a MHXKK — nonmsunocs. Cuare3 MHXXK
ycrynan TtakoBomy Hac)KK, uro cHmxkano HeTpaniu-
3allMI0  [aTOJIOTMYECKOro  JACHCTBUS  MaJIbMUTHHOBOU
(C16:0) HacXKK. CootHomerrne ®3/mw6 ITHXKK B mas-

Aabstract. Objective. To examine the impact of
the minimum therapeutic dose of the statin and the
mechanisms of the induced changes in the quantitative
and qualitative characteristics of lipoprotein (LP),
fatty acids (FA), cholesterol of blood serum, liver and
myocardium in secondary prevention of coronary
heart disease (CHD). Methods. Male rats (Wistar) got
cholesterol, simvastatin (0.1 mg/day) and other drugs. PL
of blood serum was determined by the analyzer COBAS
INTEGRA 400 plus (USA). The contents of the FA
and cholesterol were investigated by chromatography-
mass-spectrometer  (Agilent  Technologies, USA).
Results. Simvastatin redistributed FA and cholesterol
in blood serum and tissues, by hepatocytes absorption
in composition of LP. The value of FA (blood serum,
myocardium) has been changed mainly due to unsaturated
fatty acids (UFA). The absorption of polyunsaturated
(PUFA), monounsaturated (MUFAS) and saturated
(SFA) FA, prevailed over their endogenous formation.
The formation of PUFA, SFA-increased, and MUFA has
dropped. The synthesis of MUFA was inferior to that of
SFA, which reduced the neutralization of the pathological
action of palmitic (C16:0) SFA. The ratio w3/w6 PUFA
in the blood serum changed in the direction of the w6
PUFA, and C20:5/C20:4 in the direction of arachidonic
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Me m3MeHuoch B cropony w6 ITHXK, a C20:5/C20:4 B
ctopony apaxuaonoBoit (C20:4) HXXK. Camxenne HXK
B IJIa3M€ M MHOKap/e MPOUCXOIUIO MPEHUMYILIECTBEHHO
3a cueTr MHXXK, BceacTBre yero moHNM3MIach aHTHOKCH-
nanTHas 3ammTa. CHU3MI0Ch a0COOTHOE 3HAYEHUE CyM-
Mmbl JKK-3Heprerndeckux cydcrparoB (TurazMa, MUOKap/)
Y U3MEHHIICS UX Ka4eCTBEHHBIN cocTaB. B kapanomuonu-
Tax CMECTHIOCh COOTHOIICHHE 00pa3oBaHWE/OKHUCICHUE
C18:1(9) ®9 HXK cropony B-okucnenus. CTaTuH 1 KOM-
OuHanusi OWcOmposyoNa W ANETHICAIUIMIOBON KHCIIO-
THI UMEJH TPOTHBOIIOIOKHYIO HANpaBIeHHOCTH 3(dex-
TOB Ha 3HaUEHHE IOKa3aresel, mpu Ooyiee CHILHOM BIU-
SIHUM nocnenHux. B 1o ke Bpems a¢dpdext npenapara w3
HXXK Ob1 oHOHaNpaBieH BIMSHUIO cTaTHHA (TICYCHb U
MHUOKap[), HO Ooinee cinaObiM. 3axatouenue. CumBacra-
THH, B MUHUMAJIHOW J03€, TP TTOJIOKUTETHHOM OCHOB-
HOM 3] eKTe, MPoJeMOHCTPHUPOBAIT OTPHUIIATEITHHOE BITH-
stHare Ha Metadonm3M KK, 4To ycTpaHsaI0Cch COBMECTHBIM
CO CTaTUHOM IIPUEMOM OHCOIPOJIOa U alleTHIICATUIUIO-
BOMW KUCJIOTBHI.

KiroueBbie ciioBa: KUPHBIC KHUCJIOTBI, MIIECMHUYCCKas
0oJ1e3Hb cepana, CUMBAaCTAaTUH

(C20:4) UFA. The decrease UFA in blood serum and
myocardium occurred, mostly due to the MUFA,
resulting in a decreased antioxidant protection. There was
a decrease in the absolute content of energy substrates in
the blood serum and the myocardium of rats and changes
in their qualitative composition. In cardiomyocytes the
ratio of the formation/oxidation of C18:1(9) ©9 MUFA
has been shifted in the direction of f-oxidation. The statin
and the combination of bisoprolol and acetylsalicylic acid
had the opposite direction of the effects on the value of
the indicators, with a stronger influence of the last. At
the same time the effect of the drug is w3 UFA are one-
directional influence of statin (liver and myocardium),
but weaker. Conclusion. Simvastatin, minimal dose,
with a positive main effect, demonstrated a negative
effect upon the metabolism of fatty acids that were
eliminated in conjunction with statin taking bisoprolol
and acetylsalicylic acid.

Keywords: ischemic heart
simvastatin

fatty acids, disease,
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Beenenue

[Ipu Bropuunoit mnpodunaktuke MBC cBoio BbICO-
Ky10 3 dexkruBHOCTH moka3anu cratunsl [1]. Yacro ume-
€T MECTO Ha3HAUYCHWEe MHUHHUMAJIBLHOU JO3UPOBKH CTa-
THHOB, B TO BpPeMs KaK JAOCTIDKEHHUE IeneBbIX mudp JIIT
ACCOIMUPYETCS C HWCIOIb30BAHUEM CPEITHUX W BBICO-
kux 1103 [2]. U3BecTHO, UTO CTAaTUHBI OKa3bIBAIOT BIIUS-
Hue Ha KK, uro 00yCJIOBICHO IMOIIOIIEHUEM KIIETKAMH
JIIT n BIUsIHUEM Ha 3KCIPECCHUIO Jiecarypas u 3J0Hra3. B
cBOIO ouepenpb, KK, B cuiry cBoero OMOIOTHUECKOTO 3Ha-
YeHHsI, UTPAIOT BAXKHYIO POJIb B MATOTE€HE3€ CeplIedHO-

cocymucThix 3aboneBanuii [3]. [lomumo HopMmanu3zanuu
cnektpa JIIT u ob1iero xonecrepuHa, HaMBaKHEHIIIAM BO-
IIPOCOM SIBJISICTCSI ONTHMHU3ALINS YHEProOOeCIICUCHHS Kap-
JUOMHUOLIUTOB M TPOQHIAKTHKA TPoMO0OOpa3oBaHuUs,
YTO JOCTUTAETCs TpUMeHeHuEeM [-OokaropoB [4] u me-
3arperantoB [5]. Jus BausHus Ha cnektp KK ucnomns-
3yI0TCS JICKAPCTBEHHBIC IpemnapaThl, CoAepKaume o3
I[MTHXK, obnanaromiye caMoCTOSATEIbHBIM IIPOTEKTHBHBIM
ouonornyeckum 3¢ dexrom [6]. OnHaKO B3aUMOJICHCTBHC
CTAaTMHOB W TEPEUYNUCICHHBIX IMPETapaToB HA CETOIHSIII-
HUH JIeHb HEJOCTATOYHO M3YUYCHO.
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Hean ucejeq0BaHNsI — U3YYUThH BIMSHUE MUHUMAJIb-
HOW JI03bI CTaTHHA M MEXaHU3Mbl MHIYLUPOBAHHOTO H3-
MEHCHHUSI KOJIMYCCTBEHHBIX M KaueCTBEHHBIX XapaKTe-
PHUCTHK JIMTIONIPOTEUIOB, KUPHBIX KUCIOT, XOJeCTepruHa
TUIa3MbI KPOBH, TIEYEHN W MUOKap/a MPH BTOPUYHOH TIPO-
¢unaxruxe UBC.

MarepuaJj 1 MeTOAbI

DOKCIEepUMEHT MPOBE/ICH Ha caMmiiax Kpbic TUHUN Wistar
B BO3pacTe JIByX MECSIIEB C COOMIOIEHNEM MeXKITyHapOI-
HBIX MPUHIMIOB XEJIbCUHKCKON JeKiapaluu 1o 3allu-
TE KUBOTHBIX. B xome skcmepuMenTa chopmupoBanu 5
rpyn 1o 20 *UBOTHBIX B Kakoi. Ha npoTspkenuu 2 me-
CSIIEB 9KCIEPUMEHTa KPBIC COIEpXKalld B CTaHIAPTHBIX
ycnoBusix BuBapus. JKHBOTHBIC 1-H TPyNIBI COCTaBHIM
rpyumny KoHTposst. KpbicaM ueTbIpex Ipymin B MUy ObLl
noOaBieH xonectepuH («Sigmay, I'epmanus) B po3e 2,5
r/100 r kopma. B 3-ii, 4-it u 5-if rpynnax nocine 1 mecsina
9KCIIEPUMEHTa >KUBOTHBIE MOJyYaldH [-aapeHoOIoKaTop
(6uconpomnon «Koukop®» 0,02Mr/cyTkn) W Jie3arperaHt
(ametmncanumunoBast kuciora «Kapamomaramn®» 0,2
MT/CyTKH). B 3-if 1 4-# rpymmax KpbICH TOTyYaad CHUM-
Bactatud (0,1 mr/cytku). Jlo3a mpernapaToB paccunThIBa-
JI1 Ha OCHOBE IepecdeTa J03bl, paBHOM B KOHLIE JKCIIE-
pumenTa 20 Mr/cyTku (MUHMMAaNbHas /J03a TPH BTOPHY-
Hoii npodunakruke UBC) mist manmenta maccoii 80 kr. B
4-if m 5-# Tpymnmax >KMBOTHBIM ObLT MOOaBJEH Iperapar
®3 ITHXK (3,6 mr/cytkn). Uepes 2 mMecsIa SKCIIEpAMEH-
Ta, rocye 12-4acoBOro rojonaHus, IPOBOIWIN JIeKauTa-
LU0 B YCJIOBUSX MHTAISALMOHHOTO HapKo3a (DTOPOTAHOM.

CIieKTp JHIONPOTEUI0B CHIBOPOTKH KPOBH, BKIIIOYA-
IOIIMNA Takue IM0Ka3aTed, KaK JIMIONPOTEH bl BBICOKOU
mwiotaocty (JITIBII), Tpmammwnrmumnepunsr (TI), oOmmii
xonectepuH (OXC), onpenesuih TOMOTeHHBIM YH3UMAaTH-
YECKUM KOJIOPUMETPUYECKUM METOJOM Ha aBTOMAaTHye-
ckom ananmzarope COBAS INTEGRA 400 plus (CIIA).
ConepikaHue JHIMONPOTEUAOB OUYEHb HU3KOH IIOTHOCTH
(JITIOHIT) n muzkoii mnoraoctu (JITTHIT), xoadpdunment
areporennoctd (KA) paccauTsiBany.

Ha XPOMaTo-Macc-CIeKTPOMeTpe (Agilent
Technologies, CILIA) uccienoBanu cofaepkaHue METHIIO-
BbIX 3¢upoB KK u TpumeTnincunuioBeix 3puUpoOB xoie-
CTEpHHA IUIa3Mbl KPOBH, TIEYCHU U MHUOKapja, KOJIOHKA
HP-5MS. B xauecTBe HHTErpagbHOTO IMOKa3aTeNsl, YKasbl-
Baromero Ha nepepacnpenenenue XK cocrasa, nucnomnb-
30Bajicsi mHAEKC HeHachimeHHoctn (MH), paccuuran-
HBIM Kak oTHouIeHHue mpoueHTHoro coxaepxkanus HXKK k
HacXXK ymuoxennoe na 100.

AHaJIN3 TOyYSHHBIX PE3YJIbTaTOB MPOBOIAMIIHN C ITOMO-
IIBI0 CTAaTUCTHYECKOTO TaKeTa MPHUKIAIHBIX TPOrpamMM
SPSS 18.0 for Windows. HopMansHOCTE pacripenenieHus
BbIOOpOK Obla moATBepskAcHa Merogamu Koimoroposa-
Cwmupnosa u Hlanupo-Yuika. 3HaYUMOCTh MEXKIPYIIIO-
BBIX OTJIMYUI ObLTa yCTAaHOBJIEHA METOIOM OAHO(AKTOP-
HOrO nucrepcuonHoro anammza (ANOVA), mocie uge-

ro IPOBOIWIOCH IapHOE MEKIPYIIIOBOE CPaBHEHHE IO
t-xpureputo CTbIOIEHTA, C IPUMEHEHUEM IonpaBku bon-
¢depponn. CTaTHCTUUECKN 3HAYUMBIMHM CUUTAIHM Pa3iIH-
yns npu p<0,05. ITo pe3ynbraramM cCpaBHEHHUs IPOU3BO-
JWIOCH PAHXUPOBAHHUE IPYMI C MOCIEAYIOLUINM OIpee-
JICHWEeM HalpaBJIeHUs U CHJIbI BO3/IEHCTBUS KaXKIOTO U3
[IpenaparosB.

Pesyabrarthl u 00cyxaenue

CumBacratuH cHu3WI oOmee conepxanue KK B
I1asMe KpOBH M MHOKapje KpbIC M TOBBICHI B IEYEHU
(puc. 1). Bnusane koMOMHAIMK OUCOTIPOIIONA U Al[eTHII-
CAJIMIINIIOBOM KHUCJIOTHI B OTHONICHWH KaK JAHHOTO, TaK
1 OONBIIMHCTBA JIPYTHX IOKa3aTesiell OB MPOTHUBOIIO-
JIOXKHBIM CTAaTHHY BO BCEX TKaHSIX M 0oJiee BHIPAKEHHBIM
B IeueHW W Muokapje. Bamsaue npenapara @3 I[THXK
OBUIO OHOHAIPABICHHBIM C CHMBACTATHHOM B TIEYCHU U
MHOKap/e, Ho 6osiee Cia0dbIM.

M36prTounoe HakorureHne JKK B TKaHSX TPUBOIUT K
Pa3BHUTHIO JINTIOTOKCHYHOCTH, PE3UCTEHTHOCTH K HWHCY-
JIUHY, JTUIMOUA03y U HAPYIICHUIO BBITOJHEHHS OHOIIOTH-
yeckol ¢yHkuuu opranamu [7]. Hamportus, cHikeHHE
cogepxkanug KK TOBBIIIIAI0 KOHTPAKTHIIBHYIO CIOCO0-
HOCTB CepICYHON MBIIIIIHI [§].

CuMBacTaTvH, MOMHMO 3TOTO, TIOHU3WJI COMAEp:KaHUE
XOJIeCTEpHHA B MHUOKAp/e KPBIC W YBEIMYWII €T0 COMIep-
JKaHWe B MedeHu (puc. 2).

XonecTepuH HETaTUBHO M3MEHSET MeTaboIuuecKue
MPOIIeCChl B NICUCHH, BIIUsIS HA OOMEH JIMIIUAOB, CUHTE3,
pecunte3 XK n obpazosanue JII1. B T0 ke BpeMs KIETKH
TKaHel OpraHn3Ma HYXJAOTCS B OTBEICHUH M30BITOYHO-
ro xoyiecteprHa. [l 3TOro CymecTByeT CUCTeMa ero pe-
BEPCUBHOI'O MEPEHOCA B MIEYEHD, OCKOJIBKY TeHaTOLUTEHI
MOTYT M30aBIISITHCS OT €r0 M3JIMIIKOB ITyTEM €ro KCKpe-
MM B COCTaBe xeiruu [3].

B nnaszme kposu XK npencraBieHsl B OCHOBHOM B BU-
ne srepuduupoBanHbix KK, Bxomamux B cocrtaB JIII
[9]. B cBs3u ¢ 3tuM, ycraHosieHHoe cHibkeHue KK u
XC 0610 00yCIioBNIEeHO noniomieHueM nedenpro JINTHIT u
JIIIOHII (puc. 3) 1 HOCUIIO TIepepacIpeIeIUTeNbHbIN Xa-
paxrep.

B T0 e Bpems ObUIO yCTaHOBIEHO, YTO CHMBACTATHH
ycwmBan karabommsm JKK. OO0 3Tom cBUAeTEenhCTBOBA-
JIO CHU)KEHUE MacChl Tesa Kpbic (puc. 4). M3BecTHO, 4TO
CHIDKEHHE MAacChl Teja NMPUBOAUT K CHUKEHHMIO YPOBHS
WMHCYJIMHA B KPOBH HATOIIAK M IOBBIIIAET YyBCTBUTEIb-
HOCTH TKaHeH K ero neictsuio [10], 9To G110 MOATBEPXK-
JIEHO B OKCTIEPIMEHTE CHIDKEHHEM YPOBHS TITIOKO3BI.

HccnenoBanue mokasano, 4TO CTaTWH CHU3WI YPOBEHBb
HXK n HacXK B nnazme KkpoBH U MHOKapA€e KpbIC U I10-
Boici Hac)KK B medenu (puc. 5).
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Puc. 1. BavaHue Tepanum Ha cymmapHoe cogepkaHue XK B nnasme KpoBu, MevYeHM U MUOKapae KpbiC B uccrenye-
MbIX Fpynnax

MpumeyaHue: 3aecb U ganee npeacrasneHbl Mtm, rae M — cpegHeapudmeTMyeckoe 3HaYeHMe MoKasaTens, m —
3HayeHuWe CTaHaapTHOW OWKn6KK cpegHero. CMmBonamu obo3HauYeHa AOCTOBEPHOCTb U3MEHEHUI MeEXAY rpynnamu:
*- OTANYMA OT KOHTPOAA, + — OTAIMYMA OT rpynMbl 2, 0 — OTANYMA OT rpynnbl 3, @ — OTIMYMA OT rpynnol 4, *** —
p<0,001, ** — p <0,01. Cum — cumBacTaTuH, b+A — Buconponon u auetTuncanmumaoBasa kucnora, W3-npenapat w3
MHXK. Cum (-1), W3 (-1), B+A (+1) — HanpaBneHue 1 cuna appeKToB NpenapaTos, BbipaxKeHHan B y.e. U NPONopumo-
HaNbHa ANA APYTMX NPenapaToB U UX COYETAHWUI B OTHOLLEHMM KOHKPETHOTO NoKasaTesns.

Fig. 1. The impact of therapy upon the total content of FA in blood serum, liver and myocardium of rats in the studied
groups

Note: here and below are M+M, where M is the average metric value, m — value standard error of the mean. Symbols
indicated the reliability of the changes between groups: *- difference from control, + — differences from group 2, o
— differences from group 3, a — differences from group 4, *** — p<0,001, ** — p <0.01. Cum — simvastatin, B+A
— bisoprolol and acetylsalicylic acid, W3 - PUFA w3 drug. Cum (-1), W3 (-1) B+A (+1) — the direction and strength of
effects of drugs expressed in conditional unit and proportional for other drugs and their combinations in relation to a
particular indicator.

Puc. 2. BAanaHWe Tepanuu Ha COAepPIKaHMe XONecTepmHa B Naasme KPoBK, MeYeHn U MMOKapAe KpbIC B UCCAeayeMblX
rpynnax

Fig. 2. The influence of treatment upon the cholesterol content in blood serum, liver and myocardium of rats in the
studied groups
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Puc. 3. Bananue Tepanuum Ha cnektp JIM n OXC B CbIBOPOTKE KPOBU KPbIC B UCCAeLyeMblX Fpynnax
Fig. 3. The effect of the therapy upon the range of LP and cholesterol in blood serum of rats in the studied groups

Puc. 4. BansHue Tepanmm Ha Mmaccy Tena KpbIC U CoAeprKaHue IN0K03bl N1a3Mbl KPOBM B UCCAeAYyEMbIX rpynnax
Fig. 4. The influence of treatment upon the body mass of rats and the glucose content of blood serum in the studied

groups

JlaHHOE CHIKEHHME ObUIO HENPONOPLUOHAIBHBIM U
npoucxoauio npeumymiectseHHo 3a cuer HIKK (puc.
6). M3BecTHO, YTO CHM)KEHHME MH/IEKCAa HEHACHIILIEHHOCTH
KK B mutazmMe KpoBHM MpEnsTCTBYeT JUMa3aM IpPOBECTH
¢usnonoruuneiii munomns KK, chopmupoBars n BeicTa-
BUTH Ha MoBepxHOCTh anoB-100 nurana B JIII, uro yBe-
JUYUBAET CPOK MX LUpKymsituu [11], a B MUOKapae npu-
BOJHT K AJIEKTPUYECKONH HECTAOMIBHOCTH KapIAHOMHUOLH-
TOB U COMPOBOXAAETCS HapylleHueMm (YHKIUH aBTOMa-
TH3Ma, BO30YIMMOCTH U COKpaTUMOCTH [ 12].

Pesynbrarel BIMAHHSA TepalmMM Ha YPOBEHb MOHO-
(MHXK) u momuuenacermenabix KK (ITHXK) mpen-
crapieHbl Ha pucyHke 7. Msmenenue yposusa HXK, npo-
ucxoauio 3a cuet cHmkenusa cratnaoM MHXKK u ITHXX
B IUIa3Me KpoBU M Muokapze u nossimenns MHXKK ne-
yeHu. IIpu 3T7oM cumBacTaTUH KauecTBeHHO u3meHu JIIT
TIa3Mbl KPOBH, CyOCTpaThl SHEPTHH W MEMOpaH B TKa-
Hsx. CoorHomenne [THXXK/MHXK cmectunock B cro-
pony ITH)KK B mua3sme kpoBu M MHOKapie U B CTOPOHY
MHXK B neuenu. Ilossimennoe conepxanue ITHXKK B
TUIa3Me KpPOBH SIBIISIETCS TMPUYMHON YCHIIEHUS MEPOKCH-
nauuu B JIITHIL ITpu yBenuuenuu copepxkanuss MHKK
nannbie JIIT meHee moJiBep>KeHbl OKHUCIUTEILHOW MOJIU-

(bvKaruu U aTake co CTOPOHBI KJIETOK UMMYHHOU CHUCTE-
MBI [9]. Bo Bcex TKaHSAX CTaTUH CMECTHUI COOTHOIICHHE
MHXXK/HacXK B ctopony HacXXK. JITIOHII, nepenocs-
e TT™ u cocrostmee m3 MHXXK, Gosiee 9yBCTBUTETBHBI
K JaeiicTBuIo juma3, yeM Bkirodarormue Hac)KK [13]. Tpu
9TOM OCHOBHBIM aCTIEKTOM TPEAYIPEKICHUS HAPYIICHHS
normomenus JITIOHII aBnsieTcss ymeHbllIeHHE coaeprka-
nus B Hux HacXXK 3a cuet yBenuuenus nonu MHXKK [3].

Brusinue Tepanuu Ha cosiepykaHUe OTACTBHBIX 03 U ®6
ITHXXK npencrasieno Ha pucynke 8. M3meHenue comep-
xanust [THXKK B mrazme xpoBu Kpbic OBLTO 00YCIIOBIEHO
MTOHIDKAIOMIMM 3(P(PEKTOM CHMBAaCTATHHA Ha COJEpIKAHHE
otnenbHbIX 3 u 06 ITHXKK u 3nauenus ux cymmsl. [pe-
rnapar yCWJIWJ CyMMapHYI0 aKTHBHOCTb CUCTEMBI AS U
A6 necarypas u anonras JKK u sHporeHHoe o0pa3oBaHue
o3 u o6 ITHXK, cmectu coornomenus C18:3/C20:5,
C18:2/C20:4, n C20:3/C20:4 B cTOpOHY TPOAYKTOB pe-
akuuu TuMHOO0Bo (C20:5) u apaxunonoBoii (C20:4) o6
[MTHXK cooTrBecTBeHHO.
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Puc. 5. Bamanue Tepanun Ha cogepxaHune HXK n HacKK B nnasme KpoBu, neyeHn n MUOKapLEe KpbIC B UCCenyemblX

rpynnax
Fig. 5. The influence of treatment upon the content of UFA and SFA in blood serum, liver and myocardium of rats in

the studied groups

Puc. 6. BanaHue Tepannm Ha 3HAYeHME MHOEKCA HEHACLIWEHHOCTU N1a3Mbl KPOBU M MMOKApPAA KPbIC B UCCienyemblX

rpynnax
Fig. 6. The influence of therapy on the index of unsaturation of blood serum and myocardium of rats in the studied

groups
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Puc. 7. Bamanue Tepanum Ha cogepxaHne MHMKK u MHXK B nnasme Kposu, neyeHn n MMOKapae KpbiC B uccnenye-
MbIX Fpynnax

Fig. 7. The influence of treatment upon the content of MUFA and PUFA in blood serum, liver and myocardium of rats
in the studied groups

[Ipn HapacTaHWM WHCYAMHPE3UCTEHTHOCTU MPOMCXOIUT
WHTHOMPOBAHME aKTUBHOCTH A5 1 A6 mecaTypassl U SHIO-
reradoro cuHreza [THXKK [3]. CraTtun ciBuHYA COOTHOLIE-
HH1Ee ©3/w6 B cropony w6 ITHXK, a coorHomenue Hermo-
CPEICTBEHHBIX CYOCTpaToOB cuHTE3a diiko3aHoinoB (C20:5/
C20:4) B cropony apaxumgonoBoi (C20:4) 6 HXK. Us-
BecTHO, 4uTto TMHOAoBas (C20:5) w3 ITHXK momynupy-
€T aKTHUBHOCTh Kackama apaxumoHoBoi (C20:4) HXK.
Ymenblierne oOpa3oBanust u3 apaxumoHoBoi (C20:4) w6
HXKK tpombokcana A2, a Takke CHMXKEHHE TPOMOOLHT-
AKTUBUPYIOIIETo (pakTopa JIKUT B OCHOBE aHTUTPOMOO-
nuTapHoro Aeictus ganHoi 3 ITHXKK [14].

N3menenune conepxxannss MHXK B rmumazme KpoBu KpbiC
CTQJI0 CJEICTBUEM CHIDKCHHS IOJ BO3JIEHCTBHEM CTAaTHUHA
ypoBHs oTaenbHEIX 07 1 09 [THXK u ux cymm (puc. 9).
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Puc. 8. BanaHue Tepanum Ha cogeprkaHne otaesnbHbix w3 1 w6 MHXK naasmbl KPOBU KpbIC B UCCAeAyEMbIX Fpymnax
Fig. 8. The influence of treatment upon the content of individual w3 and w6 PUFA of blood serum of rats in the
studied groups
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Puc. 9. Bananue Tepanum Ha cogepaHme otaenbHbix w7 n w9 MHMK nnasmel KpoBM KpbiC B Uccnesyemblx rpynnax
Fig. 9. The influence of treatment upon the content of individual w7 and w9 MUFA blood serum of rats in the studied
groups
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CoorHomieHre ®7/®9 W3MEHWIOCH B CTOPOHY ®7
MHXK, 4To cBUAETEIHCTBOBAIO O 0OJIEe CHIILHOM CHHU-
JKEHMU SHOTeHHOro obOpasoBanus ®9 MHXK. Crarun
YBEJIMYMII aKTHMBHOCTH 3JIOHTa3bl MAJIbMHUTOJCHHOBOM
(C16:1) ©7 MHXK, cmectuB cootHomenue C16:1(9)/
C18:1(11), B cropony BakieHoBoii (C18:1) MHXK.
[ToMuMo 3TOrO, CHMBACTaTWH CMECTHUJ COOTHOIICHHS
I[MHXK/C18:1(9) B cropony coorBerctBenHo ITHKK.
W3BectHo, uro omemnosas (C18:1) MHXK B mrasme
KPOBHU UT'PAET POJIb OCHOBHOTO aHTHOKCH/IAHTA, 3alHIIAsT
ITHXXK ot oxucaenus [3].

WccnenoBanue mokaszano, 4TO CHMBACTATHH CHHKAJ
3Ha4YeHue coaepxanue oTnenbHbIX 9 HXKK u ux cymmsr
B Muokapje kpoic (puc. 10). [Ipenapar caunyn GanaHc
TIpOIIeCCOB OKHCIeHue/ oOpazoBanue onenHoBoM (C18:1)
®9 MHXK, cmectuB coorHomenne C16:1(7)/C18:1(9)
MHXK B cropony npoxnykra B-okucienus (C16:1). Ilpu
9TOM M3BECTHO, YTO OJIHUM M3 KIJIIOUYEBBIX MATOTCHETHYE-
CKUX 3BEHBEB PA3BUTHsI MHCYIUHPE3UCTEHTHOCTH SIBIISI-
eTcsi HapymeHne Merabonmmn3ma cBoboanbix KK ¢ ycuie-
HUEM HX OKUCJICHHS, YTO CHM)KAeT MHTCHCUBHOCTbH YTH-
JIM3allMU TKaHSMHU TIIIOKO3bI [15].

Puc. 10. BanAaHme Tepanmm Ha cogeprkaHne otaenbHbix w9 MHMKK B MMoOKapae KpbIC B Uccaegyembix rpynnax
Fig. 10. The influence of treatment upon the content of individual w9 MUFA in the myocardium of rats in the studied

groups

Wsmenenne copepkanus Hac)XXK Obiio oOycnoBieHo
MOHIKAIOIUM AeicTBHEeM cratvHa Ha 3HaueHne Hac)KK
KaK C YeTHBIM, TaK M HEYETHBIM UYHCIIOM aTOMOB yTJe-
pona B miia3Me KpOBH U MUOKApA€ KPBIC W MOBBIIICHUH
HacXXK uernbix B neuenu (puc. 11). B opranusme yerno-
Beka 1 kpbic Hac)XKK HedueTHble 00pa3oBBIBaTHCS HE MO-
ryT [3]. B cuny sroro uzmenenne coornomenus HacoXkKK
yetHble/Hac)KK HedeTHbIE MO3BOIMIIO YCTAaHOBHUTH YCH-
JeHne sHAoreHHoro oOpazoanus Hac)KK mom Bosmeit-
CTBHEM IIperapara B Iula3Me KPOBH U TICUSHH.

WccnenoBanne mokaszano, YTO CHMBACTAaTHH CHIKAI
3HaueHne otaenbHbix Hac)KK ¢ ueTHbIM unciiom atomoB
yIieposa B Iia3Me KpOBU M MUOKapiae Kpeic (puc. 12).
Mensink R.P., 2005 [16] Obl10 BBISIBICHO HallMUUE Tpsi-
Moit B3anMocBs3u MBC ¢ conmepkaHreM B TuTa3mMe KPOBH
mupuctuHoBo# (C14:0), mansmutiHOBOM (C16:0) 1 CcTe-
apuHoBoii (C18:0) HacXKK. B neuenn s¢dexr Obl1 1BOSI-
KHMM, TTOCKOJIbKY MpernapaT MOBBICUII 3HAY€HNE OCHOBHBIX
HacXKK (C16:0 u C18:0) u cHu3MI comepskaHue OTACIb-

HbIX Oosiee pmuHHOIEouHbIX HacXKK (C20:0).

M3BectHo, uto @7 MHXK, morytr OBITH 3HIOTCHHO
cuntesnpoBansl w3 Hac)XKK. depmeHThl (mecarypassl u
AIIOHTA3bI) SBISIOTCS MHCYIMHHE3aBUCHUMBIME [17]. Cme-
menue coorHomenust C16:0/C16:1(9) HacXKK B cropony
cyocrpara peakiuu (C16:0) cBUAETEIBCTBOBAIO O CHH-
JKCHHHM AKTUBHOCTU WHCYJIWHHE3aBUCHUMOMW Jecarypasbl.
AmnamornuHoe wusMeHenne cootHomeHus C16:0/C18:0
TOBOPWJIO O CHI)KEHHWH AKTUBHOCTH DJIOHTA3bl MMajbMU-
tuHOBOM (C16:0) Hac)KK Ha sTame cuHTE3a OJICHHOBOM
(C18:1) MHXK. U3 sunorenno obOpazoBanHbix Hac)XKK
TI0J1 BO3ICUCTBUEM MHCYJIMHA C IOMOIIBI0 A9-ecarypas-
HOW (pepMEHTATUBHON CHCTEMBI 00pa3yeTcst OJICMHOBAsI
(C18:1) ®9 MHXK, gto HapymraeTcst Ipu HHCYTMHPE3H-
creHTHOCTH [3]. B mccrmenoBaHnm OBLIO BBISBICHO CHH-
JKCHHE aKTUBHOCTH WHCYJIMH3aBHCHMOU JecaTypasbl, O
4YeM CBHJICTEILCTBOBAJIO cMeleHue cootHomeHust C18:0/
C18:1 B cropony cydctpara peakiuu (C18:0) B mnazme
KpPOBH M MHOKapjie.
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Puc. 11. BavaHue Tepanum Ha cogeprkaHne HacXKK c YeTHbIM M HEYETHbIM YNCNIOM aTOMOB YI/1IepOAa B N1a3Me KPoBMU,
nevyeHn U MMOKapAe KpbiC B Uccnegyemblx rpynnax

Fig. 11. The effect of the therapy upon the content of SFA with even and odd number of carbon atoms in blood serum,
liver and myocardium of rats in the studied groups
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Puc. 12. BanAaHue Tepanuun Ha cogepkaHue otaenbHbix HacKK yeTHbIX B N1a3me KpOBU, MeYEHN U MUOKapAE KPbIC B
nccaeayembix rpynnax

Fig. 12. The influence of treatment upon the content of individual SFA even in blood serum, liver and myocardium of
rats in the studied groups
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CHUMBacTaTHH yCHWIWII SHIOTCHHOE 00pa30BaHHUE Mallb-
mutuHOBOH (C16:0) HacXXK, cnBuHyB cooTHouIeHHe
C14:0/C16:0 B cropoHy npoaykTa peakiuu. Yem B 00JIb-
el Mepe BhIpaKeHa PE3WCTCHTHOCTh K WHCYIIHHY, TeM
Oomplliee KOMMYECTBO TUIIOKO3BI OyIET HWCITOIB30BAHO
s cunTeza ganHor Hac)KK [9]. Knerku 3amumiarorcs
OT TATOJOTHYECKOro JaercTBus manbMuTHHOBOU (C16:0)
HacXXK myTtem ee nmecarypanuu u MpeBpallieHUs B OJie-
nnoBywo (C18:1) MHXK, mockoneky u3 3tux aByx KK
TONBKO TIEpBas, BBI3BIBAET amonTto3 [18]. MurtoxoHmpun

okucisitor onenHoByro (C18:1) MHXKK c Gonee Bbico-
KON KOHCTAHTOW CKOPOCTH PEaKIUU, YEM NaJIbMUTHUHO-
Byto (C16:0) HacXKK [3]. CumBacTaTuH BO BCEX TKaHIX
CHU3WI NAaHHYIO 3alIuTy, cMecTuB cooTHomenne C16:0/
C18:1(9) B cropony mamsmutrHOBOI (C16:0).

B mpoBeneHHOM uccnenoBaHWHM OBUT YCTAHOBIEH IIO-
Hxkarmui dddext cumBactarnHa B oTHoueHnn JKK-
cyocrparoB sneprun (MHXKK+HacXK) B niazme kpoBu
u Muokapnue (puc. 13).

Puc. 13. BanaHue Tepanum Ha copepkaHme HKK-cybcTpaTtoB sHEprum B naasme KPoBM, NEYEHN U MUOKapLE KPbIC B UC-

cneayemblx rpynnax

Fig. 13. The influence of treatment upon the content of the FA of energy substrates in the blood serum, liver and

myocardium of rats in the studied groups

Opnnotii u3 BakHemmx Qynkuuid XK siBnsiercst obecrie-
YeHHe TKaHel sHeprueil. B kauecTBe cyOCTpaToB SHEPTHH
ucnoasdytorcs npeumyniecteeHHo HacXKK u MHXKK,
obecrieunBasi B (PU3MOJIOTHUECKUX KOHLEHTPALUSAX [0
80% AT® B muokapae [19].

3akiouenue

B mpoBenennom nccnenoBanuu 3GGEKThl CHMBACTATH-
Ha, MO3BOJISIT KOHTPOJIMPOBATh KOJUYECTBEHHBI COCTaB
HUPKYIUPYIOMIETO IIyJia JHUITONPOTENUIOB, KUPHBIX KHUC-
JIOT U XOJIECTEpUHA, OBUIM HEOJHO3HAYHBI B OTHONICHUH
M3MCHEHUS] UX KAYeCTBEHHBIX XapaKTCPUCTUK U MEXKT-
KaHeBOro nepepacunpeneiienus. Mcnonb3dyemblii B MUHU-
MaJbHO YCTAHOBJICHHOH /103€, ITperapar HeraTHBHO U3Me-
Hs1 KadecTBeHHBIN cocTaB JITIOHII, npuBoxast k mpeobia-
nanvro B HUX Hac)XKK. Onanm u3 3 dexToB crarnHa siBU-
nack nHaykuust oopasosanus [THXKK n HacXXK n3 ax3o-
TEHHBIX U DHAOTCHHBIX MPEIIICCTBEHHUKOB U CHIKCHHE

obpazoBanust MHXK. Tlpu 3ToM Ha mMasnoi TeparneBTHYe-
CKOM 7103€ B TUTa3M€ KPOBHU OBUT YCTaHOBJIEH NMPHUOPUTET
®6 cyOCTpaTroB CHMHTE3a DMKO3aHOWIOB B COOTHOIICHHUU
¢ ®3 npousBogHBIMH. bbb 3adukcupoBaH MPUPOCT HPo-
OKCHIAaHTHOH aKTUBHOCTH 32 CUET YMEHBIIEHHS COOTHO-
LIeHUs cyOcTpaTa OKUCIICHHS U aHTHOKCHUIAaHTa (OJIEHHO-
Boit MHXXK). MuaynupoBaHHOe CTaTMHOM Tiepepactipe-
nenenne (turazma/tkann) KK u ux kara®onmsw, TpuBe-
JIM K HEOIaronpusTHOMY KOJIMUECTBEHHOMY M KaueCTBEH-
HoMy M3MeHeHuIo myna JKK-cyOcTparoB sHepruu B mias-
Me KpOBH M MHOKapae. VI3MeHeHus! KOJIMYeCTBEHHBIX Xa-
PaKTEpPHCTUK JMIIONPOTEH/IOB, XOJIECTEPHHA U KUPHBIX
KHUCJIOT (TKaHew) mox meiictBueM mpemnapara o3 ITHXKK,
yerymast o cwite dddexra, OBIIM COHANMpPaBICHBI TaKO-
BbIM, BBI3BAaHHBIM IPUEMOM MaJbIX 103 HHIMOUTOPOB
I'MI'-KoA-penykra3el, a 3¢¢dexTsl KoMOMHAIMU OHCOo-
mpoJiofa ¥ aleTHICATUIMIOBONW KUCIOTHl OBLIH JHaMe-
TPaJbHO TPOTHBOMOIOKHBI.

82 BECTHUK YPAJIbCKOU MEJULIMHCKON AKAJEMUYECKOM HAYKU, 2018, Tom 15, Ne 1

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

vestnikural.ru



DOI: 10.22138/2500-0918-2018-15-1-71-86

The General Pathology

JIMTEPATYPA

1. Cheung B.M., Lauder L.J., Lau C.P. et al. Meta-analysis
of large randomized controlled trials to evaluate the
impact of statins on cardiovascular outcomes. Br. J. Clin.
Pharmacol. — 2004. — Vol. 57. — No. 5. — P. 640-651.

2. Mapuesuu C.IO., Taiicenox O.B., Tpunxom C.I. u
np. PeanbHas mpakTvka Ha3HaYeHHWsI CTaTUHOB U €€ 3a-
BUCUMOCTb OT HAONIOACHHUS B CIHEIHMAIM3HPOBAHHOM
MEIMIIMHCKOM IIEHTpe Yy OONBHBIX C BBICOKHM DPUCKOM
CEePICYHO-COCYUCTBIX OCIOKHEHUH (110 JaHHBIM PETrH-
ctpa IIPO®NJIb) // Pam. dapmakorepanus B KapIuoiio-
run. — 2013, — Ne 9(4). — C. 362-367

3. Turos B.H., JIucuupn .M. JKupnsie kucnotsl. ®uzu-
yeckasi XuMusi, ouosiorust U meauiaa — M.—Teeps : Tpu-
ana, 2006. - 672 c.

4. Poldermans D., Boersma E., Bax J. et al. The effect
of bisoprolol on perioperative mortality and myocardial
infarction in high-risk patients undergoing vascular
surgery // N. Engl. J. Med. — 1999. — Vol. 341. — P. 1789-
1794

5. [umo A.M., CssaroB U.C., Canonze W./[. Aatnarpe-
TaHTBI — COBPEMEHHOE COCTOsIHHE Bompoca // Pyc. men.
KypH. —2003. — Ne 11(9). — C. 552-556.

6. Marchioli R., Barzi F., Bomba E. et al. Early protection
against sudden death by n-3 polyunsaturated fatty acids
after myocardial infarction: time-course analysis of
the results of the Gruppo Italiano per lo Studio della

Sopravvivenza nell” Infarto Miocardico (GISSI)-
Prevenzione // Circulation. — 2002. — Vol. 105. — No. 16
—P. 1897-1903.

7. Utzschneider K.M., Kahn S.E. The Role of Insulin
Resistance in Nonalcoholic Fatty Liver Disease // Clin.
Endocrinol. Metab. — 2006. — Vol. 91. — No. 12. — P.
4753-4761.

8. Nielsen L.B., Bartels E.D., Bollano E. Overexpression
of apolipoprotein B in the heart impedes cardiac
triglyceride accumulation and development of cardiac
dysfunction in diabetic mice // J. Biol. Chem. — 2002. —
Vol. 277. — P. 27014-27020.

9. Reaven PD., Grass B.J.,, Tribble D.L. Effects
of linoleate-enriched and oleate-enriched diets in
combination with a-tocopherol on the susceptibility of
low-density lipoproteins (LDL) and LDL subfractions to
oxidative modification in humans // Arterioscler. Thromb.
—1994. — Vol. 14. — P. 557-566.

10. Houmard J.A., Tanner C.J., Yu C. Effect of weight
loss on insulin sensitivity and intramuscular long-chain
fatty Acyl-CoAs in morbidly obese subjects // Diabetes. —
2002. — Vol. 51. — P. 2959-2963.

11. Watt M.J., Spriet L.L. Triacylglycerol lipases and
metabolic control: implications for health and disease //
Am. J. Physiol. Metab. — 2010. — Vol. 299. — P. 162—168.
12. Muenunues M.B. Knunuko-gpapmakonorundeckue 3¢-
(exThl 3MKO3aNeHTaHOBOW W JEeKO3areKcaeHOBOW (ome-
ra-3) KUCJIOT TpH JICUEHUH HIIEMUYECKO O0Ne3HH cep/-

REFERENCES

1. Cheung B.M., Lauder 1.J., Lau C.P. et al. Meta-analysis
of large randomized controlled trials to evaluate the
impact of statins on cardiovascular outcomes. Br. J. Clin.
Pharmacol. — 2004. — Vol. 57. No. 5. pp. 640-651.

2. Martsevich S. Yu., Gaisionok O. V., Tripkosh S.G. Real
Practice of Statins Use and its Dependence on Follow-
up in the Specialized Medical Centre in Patients with
High Cardiovascular Risk (According to the PROFILE
Register). Rational Pharmacotherapy in Cardiology.
2013. No. 9(4). pp. 362-367 (In Russ)

3. Titov V.N., Lisitsin D.M. Fat acids. Physical chemistry,
biology and medicine — M.-Tver : Triada, 2006. 672 p.
(In Russ)

4. Poldermans D., Boersma E., Bax J. et al. The effect
of bisoprolol on perioperative mortality and myocardial
infarction in high-risk patients undergoing vascular
surgery. N. Engl. J. Med. 1999. Vol. 341. pp. 1789-1794.
5. Shilov A.M., Sviatov L.S., Sanodze 1.D. Antirepressants
— the Current State of the Question. Russian Medical
Journal. 2003. No. 11(9). pp. 552-556 (In Russ).

6. Marchioli R., Barzi F., Bomba E. et al. Early protection
against sudden death by n-3 polyunsaturated fatty acids
after myocardial infarction: time-course analysis of
the results of the Gruppo Italiano per lo Studio della
Sopravvivenza nell” Infarto Miocardico (GISSI)-
Prevenzione. Circulation. 2002. Vol. 105. No. 16. pp.
1897-1903.

7. Utzschneider K.M., Kahn S.E. The Role of Insulin
Resistance in Nonalcoholic Fatty Liver Disease. Clin.
Endocrinol. Metab. 2006. Vol. 91. No. 12. pp. 4753-4761.
8. Nielsen L.B., Bartels E.D., Bollano E. Overexpression
of apolipoprotein B in the heart impedes cardiac
triglyceride accumulation and development of cardiac
dysfunction in diabetic mice. J. Biol. Chem. 2002. Vol.
277. pp. 27014-27020.

9. Reaven PD., Grass B.J.,, Tribble D.L. Effects
of linoleate-enriched and oleate-enriched diets in
combination with a-tocopherol on the susceptibility of
low-density lipoproteins (LDL) and LDL subfractions to
oxidative modification in humans. Arterioscler. Thromb.
1994. Vol. 14. pp. 557-566.

10. Houmard J.A., Tanner C.J., Yu C. Effect of weight
loss on insulin sensitivity and intramuscular long-chain
fatty Acyl-CoAs in morbidly obese subjects. Diabetes.
2002. Vol. 51. pp. 2959-2963.

11. 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.

12. Pchelintsev M. V. Clinical and pharmacological effects
of eicosapentanoic and docosahexaenoic (omega-3)
acids in the treatment of coronary heart disease and the
prevention of sudden cardiac death with evidence-based
medicine. Cardiology. 2010. V. 50. No.3. pp. 74-82. (In
Russ).

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

vestnikural.ru

JOURNAL OF URAL MEDICAL ACADEMIC SCIENCE 2018, Vol. 15, No. 1 83



Obwas namonoaus

DOI: 10.22138/2500-0918-2018-15-1-71-86

1a ¥ NpoQHIaKTHKE BHE3AMHON CEPISYHON CMEPTH C TI0-
3UIMU JI0Ka3aTeiabHOW Memauuuubel // Kapauomorus. —
2010.—T. 50. Ne3.-C. 74-82.

13. 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. = No. 3. - P. 417-427.

14. Harper C.R., Jacobson T.A. The fats of life // Arch.
Intern. Med. —2001. — Vol. 161. — P. 2185-2192

15. Delarue J., Magnan C. Free fatty acids and insulin
resistance // Curr. Opin. Clin. Nutr. Metab. Care. — 2007.
—Vol. 10. —No. 2. — P. 142-148.

16. Mensink R.P. Effects of stearic acid on plasma lipid
and lipoproteins in humans // Lipids. — 2005. — Vol. 40. —
P. 1201-1205.

17. Jiang Z., Michal J., Wu X.L. et al. The Heparan and
Heparin Metabolism Pathway is Involved in Regulation
of Fatty Acid Composition J. // Int. J. Biol. Sci. — 2011. —
Vol. 7. —No. 5. — P. 659-663.

18. Listenberger L.L., Ory D.S., Schaffer J. Palmitate-
induced apoptosis can occur through a ceramide-
independent pathway // J. Biol. Chem. — 2001. — Vol. 276.
—P. 14890-14895.

19. MacDonald J.I.S., Sprecher H. Phospholipid fatty
acid remodeling in mammalian cells // Biochim. Biophys.
Acta. — 1991. — Vol. 1084. — P. 105-119.

13. 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. No.
3. pp. 417-427.

14. Harper C.R., Jacobson T.A. The fats of life. Arch.
Intern. Med. 2001. Vol. 161. pp. 2185-2192.

15. Delarue J., Magnan C. Free fatty acids and insulin
resistance. Curr. Opin. Clin. Nutr. Metab. Care. 2007.
Vol. 10. No. 2. pp. 142-148.

16. Mensink R.P. Effects of stearic acid on plasma lipid
and lipoproteins in humans. Lipids. 2005. Vol. 40. pp.
1201-1205.

17. Jiang Z., Michal J., Wu X.L. et al. The Heparan and
Heparin Metabolism Pathway is Involved in Regulation
of Fatty Acid Composition J. Int. J. Biol. Sci. 2011. Vol.
7. No. 5. pp. 659-663.

18. Listenberger L.L., Ory D.S., Schaffer J. Palmitate-
induced apoptosis can occur through a ceramide-
independent pathway. J. Biol. Chem. 2001. Vol. 276. pp.
14890-14895.

19. MacDonald J.I.S., Sprecher H. Phospholipid fatty
acid remodeling in mammalian cells. Biochim. Biophys.
Acta. 1991. Vol. 1084. pp. 105-119.

ABTOpBI

Kotnoscknuit Muxaun FOpseBuu

HUN®uPM um. E.J1.Tonpnoepra Tomckoro HUMI]
Kangunar MeaunuHCKUX HayK, HAYYHBIA COTPYAHHK Jia-
OopaTtopuu JIEKQpCTBEHHON TOKCHKOJIOTHH Poccuiickas
Oenepanus, 634028, . Tomck, np. Jlenuna, 3
m.u.kotlovskiy11443@mail.ru

Hpirait Anexcanap MuxanoBuy

HUN®uPM mm. E.JI.Tomsa6epra Tomckoro HUMI
3aciyXeHHBIH nesTenh Haykun P®, akamemumk PAH,
JOKTOp MEIWIIMHCKUX HayK, mpodeccop, akaIeMHK-
CeKpeTaph CEKIUH MEAHMKO-Ononormyecknx Hayk Otie-
JIeHUs] MeIMIMHCKUX HayK PAH, Hay4HbIN pykoBOAWUTEND
HUND®uPM umm. E.JI. lomsabepra Tomckoro HUMI
Poccuiickas ®enepauus, 634028, r. Tomck, np. Jlenuna, 3
nii@pharmso.ru

Tpucdonosa Onsra KOpreBHa

HUN®uPM mm. E.JI.Tomsa6epra Tomckoro HUMI
JIOKTOp MEAMIIMHCKHX HayK, Bpad-KapJAHOJIOT TepareBTH-
YECKOr0 OTAEIICHUS KIMHUKU

Poccuiickas ®enepanus, 634028, r. Tomck, np. Jlenuna, 3
trifonova61(@mail.ru

Knanos Bagum Bagumosuu
HUNOuPM nm. E.JI.Tonpnoepra Tomckoro HUMI]

Authors

Mikhail Yu.Kotlovsky

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

Cand. Sci. (Med.), Research Fellow

Russian Federation, 634028, Tomsk, Lenin Prospect, 3
m.u.kotlovskiyl1443@mail.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

Olga Yu. Trifonova

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

84 BECTHUK YPAJIbCKOU MEJULIMHCKON AKAJEMUYECKOM HAYKU, 2018, Tom 15, Ne 1

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

vestnikural.ru



DOI: 10.22138/2500-0918-2018-15-1-71-86

The General Pathology

JlokTop MeAMUMHCKHUX HayK, npodeccop, nupexkrop HU-
NduPM um. E. /1. Toneaoepra Tomckoro HUMI]
Poccuiickas @enepanus, 634028, r. Tomck, p. Jlenuna, 3
zhdanov_vv(@pharmso.ru

VYnyt Bnagumup BacunseBuu

HUN®uPM um. E.[l.Tonsnbepra Tomckoro HUMI|
3aciyXeHHbIN fesTenb Hayku PO, 4ieH-KOppeCmOHACHT
PAH, nokTtop MeaMuuHCKHX Hayk, npodeccop, 3amMecTH-
tens aupekropa HUOuPM um. E.JI. Tomsabepra Tom-
cxkoro HUMII no Hay4HO#1 1 teueOHON paboTe, 3aBeayro-
i mabopartopueld GU3HOIOTUN, MOJEKYISIPHONH U KITH-
HUYECKOH (papMaKoIorun

Poccuiickas ®enepanus, 634028, . Tomck, np. Jlenuna, 3
udutv@mail.ru.

Uypun Anekcelt AnekcaHApOBUY

HUN®uPM nm. E.JI.Tonpnoepra Tomckoro HUMI]
JIoKTOp MEIULIMHCKUX HayK, 3aMECTUTENIb TUPEKTOpa
HUM®uPM um. E. /. Tonpaodepra Tomckoro HUMIL] no
CTaHJAPTU3AINH TOKIUHUIECKUX HCCIICIOBAHMIMA, 3aBEIY-
FOIINAN OTIEIIOM JICKAPCTBEHHON TOKCUKOJIOTHH
Poccuiickas ®enepanms, 634028, . Tomck, nip. Jlenwnna, 3
churin_aa@pharmso.ru

Slkumosuu Nuecca FOpbeBHa

CubupCKUii TOCYNapCTBEHHBI MEIUIMHCKAN YHUBEPCH-
TET

Kangnnar METUIIMHCKUX HAayK, JTOLECHT, 3aBEAYIOIINI Ka-
(denpoii THTHEHBI

Poccuiickas ®@enepanus, 634050, r. Tomck, MockoBckuit
TpaxT, 2

iness2501@yandex.ru

TutoB Bnagumup Hukonaesuu

WNuctutytr kapauonoruun um A.Jl. MscuukoBa ®Denepa-
TuBHOE ['ocynapcreenHoe bromxernoe Yupexaenue Poc-
CUICKHMM KapIHOJIOIMYECKUI HayYHO IIPOU3BOACTBEHHBIN
koMmIuieke Munzapasa PO, Mocksa

JIoKTOp MEeIMIMHCKUX Hayk, Ipodeccop, pyKOBOIUTEIb
na0opaTopuy KIMHUYECKOH OMOXMMUHI

Poccuiickas ®@enepanus, 121552, r. Mocksa, yi. 3-a Ye-
penkoBckas, 15a

vn_titov@mail.ru

Kpacnor Esrennii Banepreuu

Cubupckuii TocyIapCTBEHHBIH MEIUIIMHCKUN YHUBEPCH-
TET

AccucteHT Kadeapbl TUTHEHBI

Poccuiickas @enepanus, 634028, r. Tomck, np. Jlenuna, 3
evkrasnov(@gmail.com

Kotnosckas Jlapuca KOpbeBHa
Cubupckwuii rocyIapCTBEHHBIH MEIUIIMHCKUN YHUBEPCH-
TET

Dr. Sci. (Med.), Cardiologist of the Department of
Therapy

Russian Federation, 634028, Tomsk, Lenin Prospect, 3
trifonova6 1 @mail.ru

Vadim V. Zhdanov

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

Dr. Sci. (Med.), Professor, Principal of of the Goldberg
Research Institute of Pharmacology and Regenerative
Medicine of Tomsk National Research Medical Center
Russian Federation, 634028, Tomsk, Lenin Prospect, 3
zhdanov_vv(@pharmso.ru

Vladimir V. Udut

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

Honored Worker of Science of the Russian Federation,
Corresponding Member of the Russian Academy of
Science, Dr. Sci. (Med.), Professor, Deputy Director for
Scientific and Medical Works of the Goldberg Research
Institute of Pharmacology and Regenerative Medicine
of Tomsk National Research Medical Center, Head of
the Physiology, Molecular and Clinical Pharmacology
Laboratory

Russian Federation, 634028, Tomsk, Lenin Prospect, 3
udutv@mail.ru

Aleksei A. Churin

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

Dr. Sci. (Med.), Deputy Director for Preclinical Research
Standartization of the Goldberg Research Institute of
Pharmacology and Regenerative Medicine of Tomsk
National Research Medical Center, Head of the Medical
Toxicology Department

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

Inessa Yu. Yakimovich

Siberian State Medical University

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

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

Vladimir N. Titov
Myasnikov Institute of Cardiology

Dr. Sci. (Med.), Professor, Head of the Clinical
Biochemistry Laboratory
Russian Federation, 121552, Moscow, Cherepkovskaya

street, 15a

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

vestnikural.ru

JOURNAL OF URAL MEDICAL ACADEMIC SCIENCE 2018, Vol. 15, No. 1 85



Obwas namonoaus DOI: 10.22138/2500-0918-2018-15-1-71-86

AccucTeHT Kadeapsl TUTHEHBI vn_titov@mail.ru
Poccuiickas ®enepanus, 634028, r. Tomck, np. Jlenuna, 3
lars.ktl@gmail.com Evgeny V. Krasnov

Siberian State Medical University

Assistant Professor of the Department of Hygiene
Russian Federation, 634028, Tomsk, Lenin Prospect, 3
evkrasnov(@gmail.com

Larisa Yu. Kotlovskaya

Siberian State Medical University

Assistant Professor of the Department of Hygiene
Russian Federation, 634028, Tomsk, Lenin Prospect, 3
lars.ktl@gmail.com

86 i i i . print ISSN 2073-9125
BECTHHK YPAJIbCKOI MEAUIIMHCKOM AKAJIEMUYECKOI HAYKH, 2018, Tom 15, Ne 1  print ISSN 2073-9125

vestnikural.ru



