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BBEJEHWUE

ILlepamuasl — OMOAKTUBHbIE JIMIIMABI, KOTOpPLIE
SIBJITIOTCST HE TOJIBKO CTPYKTYPHBIMM KOMITOHEHTaMU
KJIETOYHBIX MEMOpaH, HO U BTOPUYHBIMU MECCEHIKe-
paMM B Tlepefade KJIETOUYHBIX CUTHasoB. Llepamumbl
acCOLMMPOBaHbI ¢ (haKTopaMU pUCKa CepIedHO-CO-
CYIUCTBIX 3a00JIeBaHMIi, MOTYT OBITb HE3aBUCUMbI-
MM TIPEAUKTOPAMH CEepPHAEUYHO-COCYIUCTHIX COOBITUI
U TIpoaTeporeHHbIMU MeauaTopaMu. OIHAKO ITOIK-
HOTO0 BHMUMAaHUs TPpo0JieMe HAKOIUJICHMS IIepaMUIOB
B xupoBoii Tkanu (XKT) cepaua He ynenaeHo, B TO Bpe-
M KaK HaKOIUIEHHME 1IepaMUI0B B aaUIIOLUTAX DI~
KapauajabHoU U nepuBacKyspHoi KT npu uinemu-
yeckoil 6osne3nu cepaua (MBC) mpencrasisier oco-
ObIil MHTEpeC, TTOCKOJIbKY OHU JIOKAJIM30BaHBI B He-
MOCPEACTBEHHOM OJIM30CTH OT KOPOHAPHBIX COCYIOB
1 oyara IopakeHus.

LEES1b NCCJIEAOBAHUA

OueHuTh Kcmpeccuio (PepMEeHTOB OMOCHUHTE3a
LIepaMUI0B de novo B KUPOBOM TKaAaHU CepIlia pa3and-
HOM JIOKa/IM3aluu y O0JbHBIX MIIEeMUYECKO 00e3-
HBIO cepala U MPUOOPETEHHBIMU TTOPOKAMM CEPLa.

MATEPUWAJbI U METO[bI

B uccienoBanue 6butn BKItOYEHBI 30 MAllMEHTOB
¢ UBC; rpymnmy cpaBHeHus: cocTaBwin 30 rmauueHToB
C IIpUOOPETEHHBIMM KJIAaIlAHHBIMU ITOpoKaMu (aop-
TaJIbHBIM CT€HO30M/Hed0oCcTaTOuHOCThI0) 6e3 MBC.
Bo BpeMs onepaliiy ObLUIM ITOJy4Y€Hbl OMOMNTAThI 1O/~
KOXXHOM, 3MMKapauaabHOU, nepuBackyasapHon KT
(ITXKT, D2XKT, IIBAT cooTBeTCTBEHHO). DKCIIpec-
CHIO TEHOB, KOAMPYIOIIMX (hepMEHTHI CMHTE3a 1epa-
MUIOB de novo (CyObeOWHULIBI CEPUHIATbMHUTOMII-
tpaHcdepas Cl u C2 SPTLCI, SPTLC2; uepamu-
cuHTasel 1—6: CERS1—6; nuruapouepaMuaaecaTypa-
3bl DEGS), olieHMBaJIU ¢ TIOMOIBIO KOJIMYECTBEHHOM
nojuMepasHoi nenHoit peakuuu (KITLP) B peasibHOM
BpEMEHU C IpaiiMepaMu, CUHTE3UPOBAHHBIMU KOM-
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naHueit «EBporen» (MockBa, Poccusi) Ha cucreme
ViiA 7 Real-Time PCR System (Applied Biosystems,
CHIA). Cratuctuyeckuii aHajau3 pe3yJbTaTOB IIPO-
Bonwiau ¢ nmomoubio GraphPad Prism 8 (GraphPad
Software, CILIA).

PE3YJIbTATbI

IMamuentsl ¢ UBC xapakTepu3oBaanch 00yiee Bbl-
cokuM ypoBHeM MPHK SPTLCI B XT noakoxHO
U snuKapauaabHoi jgokanu3auuu u MPHK SPTLC2
B OXKT. Dkcnpeccus DEGS] Obuia MakCUMaJIbHOK
B ILKT u DXKT. Dxcrpeccusi reHOB LiepaMUICUHTA3
B KT 60apHbix ¢ UBC nMena TkaHecneuuduueckue
ocobeHHocTu. DKcnpeccus reHa CERS 1, konupylolie-
ro hepMeHT LiepaMUICUHTAa3y 1, KoTopasi IIpoayLpY-
€T IIepaMUIIbl C OCTAaTKOM KMPHON KUCIOTHI B CBOEM
coctaBe miuHOK B 18 aTtomoB yriepona (C18), skc-
npeccuss CERSS u CERS6, Konupylolnx LepaMuI-
cUHTa3bl 5 1 6, cuHTe3npyrownx nepamuasl C14—C16
OblJIa MAKCUMAJIBHOM B SIMKAPIUATbHBIX aIUIIOIINTAX.
IIpu stom akcnpeccust CERSS Obuia BhIle, YeM 3KC-
npeccuss CERS6. I'ennast akcnipeccust CERS2, xonupy-
fo11ero hepMeHT LiepaMUICUHTA3Y-2, KOTOpasl IPoy-
LMPYeT JUIMHHOLIETIOUEYHBIE 1IepaMMIbI U TIPUCOESIN-
HseT C20—C24 xupHbiii aiui- KoA K cpuHrouaHomy
OCHOBaHMUIO B ligpamMue, Obuta MAKCUMAaJIbHOM B IO~
KOXHBIX anmunonuTax. B To e BpeMs mepuBacKyJIsIp-
Has KT xapakrepu3oBajach 00jiee BHICOKOM 9KCIIpec-
cueii reHoB CERS4 u CERS3, KoTOopble CUHTE3UPYIOT
O4YeHb JIMHHOLEoYeyHble Hepamuasl C26 U BhIIIE.
B rpymnme nanueHToB ¢ KJIamaHHBIMM [IOPOKaMK 00pa3-
sl KT He pazianuanuck no yposHio MPHK SPTLCI,
SPTLC2, CERS1, CERS2, CERS5 u CERS6. Onna-
ko B DT ormeyanach Beicokas akcripeccusi CERS4
u DEGSI, B IIBXT — CERS3 u CERS4. Ilpu cpaB-
HEHUU YPOBHS SKCIIPECCUM TeHOB (hePMEHTOB CUHTE-
3a LIepaMMI0B MEXIY IBYMS MCCIIeAyeMbIMU TPYIIIa-
MU noaydyeHo, yto y 6oiabHbIX UBC ypoBenr MPHK
SPTLCI B TLKT u B2XKT, SPTLC2 B 92XKT, CERS2
Bo Bcex Bugax XT, CERS4u CERSS5 B DXKT, DEGS1
B ILKT u D2KT Obu1 Bblllle B CpaBHEHUU C ITallMEH-
TaMM C TTIOPOKaMM KJIarlaHOB CEeplia.
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3AKITIOYEHUE

PernonapHbIe XKpOBBIE IETO CePALIa pa3INnIaiCh
10 YPOBHIO 3KcHpeccuu (PepMEHTOB OMOCHHTE3a Liepa-
MUIOB de novo. IlonydeHHbIE pe3yabTaThl CBUIETEIb-

CTBYIOT 00 aKTMBAallMM CUHTE3a LIepaMUA0B MO 3TOMY
MyTU B aAMIIOLIMTaX MPEUMYIIECTBEHHO 3MUKapan-
AJIbHOM JIOKJIM3alMX IPU KOPOHAPOIrE€HHOM MaTOJI0-
MU, YTO MOXET CIIOCOOCTBOBATh HAKOIUIEHUIO JJIMH-
HOLIeTIOYeYHbIX LiepamMuaoB B 2KT 3Toii ToKaaIu3alum.
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BACKGROUND

Ceramides are bioactive lipids that are not only
structural components of cell membranes, but also
second messengers in the transmission of cell signals.
Ceramides are associated with risk factors for car-
diovascular disease, may be independent predictors
of cardiovascular events and proatherogenic me-
diators. However, due attention has not been paid
to the problem of ceramide accumulation in the ad-
ipose tissue of the heart, while the accumulation
of ceramides in adipocytes of epicardial and perivas-
cular adipose tissue in coronary heart disease (CHD)
is of particular interest, since they are localized
in close proximity to the coronary vessels and the fo-
cus of the lesion.

THE AIM

To evaluate the expression of de novo ceramide bi-
osynthesis enzymes in the adipose tissue of the heart
of various locations in patients with coronary heart
disease and acquired heart defects.

MATERIALS AND METHODS

The study included 30 patients with CHD, the
group of comparison consisted of 30 patients with ac-
quired valvular disease (aortic stenosis/insufficiency)
without CHD. During the operation, biopsies of sub-
cutaneous, epicardial and perivascular adipose tissue
were obtained. Expression of genes encoding de novo
ceramide synthesis enzymes (subunits of C1 and C2
serine palmitoyltransferases: SPTLCI, SPTLC2; cera-
mide synthase 1-6: CERS1—6; dihydroceramide desat-
urase: DEGSI) was assessed by real-time quantitative
polymerase chain reaction (QPCR) with primers syn-
thesized by Evrogen (Russia) on the ViiA 7 Real-Time
PCR System (Applied Biosystems, USA). Statistical

analysis of the results was performed using GraphPad
Prism 8 (GraphPad Software).

RESULTS

Patients with CHD were characterized by higher
levels of SPTLCI mRNA in subcutaneous and epicar-
dial adipose tissue (AT) and SPTLC2 mRNA — in epi-
cardial AT. DEGS1 expression was maximal in sub-
cutaneous and epicardial AT. The expression of cer-
amide synthase genes in AT of patients with coronary
heart disease had tissue-specific features. Expression
of the CERSI gene, encoding the enzyme ceramide
synthase-1, which produces ceramides with a fat-
ty acid residue in its composition of 18 carbon at-
oms (C18), expression of CERSS5 and CERS6, encod-
ing ceramide synthase-5 and -6, synthesizing cera-
mides C14—C16, was maximum in epicardial adipo-
cytes. At the same time, CERSS expression was high-
er than CERS6 expression. Gene expression of CERS2,
encoding the enzyme ceramide synthase-2, which pro-
duces long-chain ceramides and attaches C20—C24 fatty
acyl-CoA to the sphingoid base in ceramide, was maxi-
mal in subcutaneous adipocytes. While perivascular AT
was characterized by a higher expression of the CERS4
and CERS3 genes, which synthesize very long chain
ceramides C26 and higher. In the group of patients
with valvular disease, AT samples did not differ in terms
of SPTLCI, SPTLC2, CERSI, CERS2, CERSS,
and CERS6 mRNA levels. However, high expression
of CERS4 and DEGSI was observed in epicardial AT,
while CERS3 and CERS4 were expressed in perivascu-
lar AT. When comparing the level of expression of genes
for ceramide synthesis enzymes between the two stud-
ied groups, it was found that in patients with CHD,
the mRNA level of SPTLCI in subcutaneous and epi-
cardial AT, SPTLC2 — in epicardial AT, CERS2 — in all
types of AT, CERS4 and CERSS5 — in epicardial AT,
DEGS — in subcutaneous and epicardial AT was high-
er in compared with patients with valvular heart disease.
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CONCLUSION of ceramide synthesis along this pathway in adipocytes

of predominantly epicardial localization in coronaro-

Regional fat depots of the heart differed in the genic pathology, which may contribute to the accu-

level of expression of de novo ceramide biosynthesis mulation of long-chain ceramides in the adipose tis-
enzymes. The results obtained indicate the activation sue of this localization.
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