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BBEJEHWUE

Kuposas TkaHb (KT) — noreHUMaIbHbINA UCTOU-
HUK HepamMuaoB. OcoOblii MHTEPEC BBHI3BIBAET 3KC-
npeccuss (EpMEHTOB CMHTE3a LepaMUAOB de novo
B KT cepaua u cocynoB, JOKaAJIU30BaHHbBIX B HEIO-
CPEICTBEHHOI OJIM30CTU K ovary rnopaxkeHus. Myx-
CKOM TOJI U BO3pacT CYMTAIOTCS OAHUMU M3 OCHOB-
HBIX (haKTOPOB pUCKA UILEMUYECKON 00JIe3HU cepi-
na (MBC).

LENb

M3yuuTh B3aUMOCBS3b 2KcHpeccuu (pepMEeHTOB
CHHTE3a LIepaMUI0B de novo B XKUPOBOI TKAHU U He-
MoaupuIUpyeMbIMU (haKTOpaMM PHUCKaA CEepAedHO-
COCYIMCTBIX 3a00JieBaHUII MpU UILIEMUYECKON 00-
JIE3HU cepala.

MATEPUWAJIbI U METO[bI

B uccnenosanue BxitoueHsl 30 nauueHtoB ¢ UBC,
MepeHECINX a0pTOKOPOHAPHOE LIYHTUPOBAHUE.
Bo Bpemsi onepaiinu rosydaayd 6MonTaThl MOJKOXHOM,
snuKapauanibHoil U nepuBackyysipHoit KT (TTKT,
D2KT u I1BXKT cooTBETCTBEHHO). DKCIIPECCUIO T€HOB
(epMeHTOB CUHTE3a LIEPAaMUIIOB de novo (CyobeauHU-
bl cepuHnaabMuTomnTpancdepas Cl u C2 SPTLCI,
SPTLC2; uepamuacunTas 1—6 CERSI-6; nuruapore-
pamuanecarypassl DEGS]) olieHUBaIu C ITOMOIIBIO
KOJIMYECTBEHHOU TIOJIMMEPA3HOU LIETTHOU peakuuu
B peaJibHOM BpeMeHM. CTaTUCTUUYECKUI aHau3 pe-
3yJIbTaTOB MpoBOAWIM ¢ TToMoliibio GraphPad Prism 8
(GraphPad Software, CILIA).

PE3YJIbTATbI

Myxuunb ¢ UBC xapaktepuszoBaiuch Oosiee
BBICOKHM YPOBHEM 3KCIpecCUM (epMEHTOB CHUHTE-
3a uepaMunoB de novo SPTLCI1, CERSI, 5u DEGSI
B OXKT u IIBXT, yem XeHILMUHBI. DKCIIpeccus U3-
yuyaeMbIX pepMmeHTOB B I12KT cratuctuyecku 3Hauu-
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MO He pa3iInyajach B 3aBUCHMOCTM OT Ioja. Y Ia-
LMEeHTOB cTapiiue 60 JieT BbISIBJICHbI MaKCHUMaJbHbIC
ypoBHU skcnpeccun SPTLCI, CERSI, 2, 6, DEGS1
B KT cepaeuHoii JJoKaJiM3alluu MO CPAaBHEHUIO C Ta-
ureHtaMu mosoxke 50 et u 50—359 ner (p < 0,005).
KoppenaioHHbIi aHaIu3 BBISIBUI MIPSIMYIO 3aBUCH-
MocTh ypoBHst MPHK SPTLCI, CERSI, 2, 6, DEGS]
B OXT u IIBXKT c Bo3dpactom (p < 0,05). Koppe-
JISUMOHHBIN aHAJIM3 TTOKa3al MPSIMYI0 B3aMMOCBSI3b
BO3pacTa M YPOBHS IKCIPECCUU TE€HOB CIIEAYIOIINX
depmentoB: CERSI B DXKT u IIBXT (r = 0,60,
p=10,027 u r = 0,51, p = 0,02), CERS2 B I1BXT
(r=0,69; p = 0,013), CERS5 B DXT (r = 0,57,
p = 0,011), DEGSI B DXKT (r = 0,66; p = 0,043).
OoOpaliiaer Ha ceb0s BHMMaHME MOBBILIEHHAS 2KC-
Mpeccusi TeHOB KJOoUeBbIX (DEPMEHTOB OMOCHHTE3a
uepamuios de novo B XT cepnua y 6onpHbix UBC
B Bozpacte 50—59 et u IIBXT y GonbHbIX cTap-
me 60 JieT, YTO He IPOTHBOPEYUT OOLICIIPUHSITO-
My MHEHMIO 00 yBEJIMUYEHUU MPOAYKIIUM IIePaMUIOB
¢ Bo3pacTtoM. C MOMOIIBIO JJOTUCTUUECKOTO perpec-
CMOHHOTO aHajM3a MOoKa3aHOo, YTO Hainuue (hakTo-
pPOB pHCKa CEPAEYHO-COCYAMCTBIX 3a00JIeBaHUI B3a-
MMOCBSI3aHO C YBEIMYCHMEM BDKCIpeccuM (pepmMeH-
TOB OMOCHUHTE3a LiepaMUIOB de novo y IMalUeHTOB
¢ UBC. Tak, My>XCKO T0J1 aCCOLIMUPOBAH C YBEIU-
yeHueM skcrpeccun SPTLCI B DXKT (oTHolueHUe
waHcoB (OL) — 1,72; 95%-i1 noBepUTE/IbHBIN MH-
tepBan (95% AN): 1,17—1,94; p = 0,013) u TIBXT
(OL = 1,21; 95% AMU: 1,03—1,52; p = 0,032), a Tak-
xe CERSIu DEGSI B DXT (OI = 1,55; 95% IU.:
1,13—1,83; p = 0,024 u OLI = 1,31; 95% AU: 1,07—
1,64; p= 0,041 coorBeTcTBeHHO). Bo3pacT manneHTOB
accouuMupoBaH ¢ yBeauueHuem skcrnpeccun CERS2
B OXKT (O = 1,43; 95% AW: 1,07—1,71; p = 0,004)
u DEGSI B IIBXT (OLI = 1,50; 95% OAW: 1,12—
1,83; p = 0,002).

3AKJTHOYEHUE

BrIsiBIeHBI TeCHBIE B3aMMOCBSI3M 3KCIIPECCUU
(epMEHTOB OCHOBHOTO TIYTH CHUHTE3a lIepaMMIOB
B KT cepaeyHoil joKaju3auMu U TOJOBO3PACTHbBI-
MU ocobeHHocTsimMu TauueHToB ¢ MBC. Onpenene-
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HUe 3KcIpeccun ¢pepMeHTOB OMOCUHTE3a LiepaMUI0B
de novo urpaet BaXXHYIO poJib /il CTpaTU(UKaLIMU PU-
CcKa Kak B JIOTIOJHEHUE K TPaAULIMOHHBIM (pakTOpam

pUckKa, TaK U CaMOCTOSITEJIbHO, YTO BaXKHO JJIs1 MEpP-
BUYHOM U BTOPUYHOIM MPOMUIAKTUKU CEPIEUYHO-CO-
CYIUCTBIX 3a00JI€BaHUMA.

RELATIONSHIP BETWEEN THE EXPRESSION OF DE NOVO CERAMIDE SYNTHESIS
ENZYMES AND GENDER AND AGE IN CORONARY HEART DISEASE
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BACKGROUND

Adipose tissue (AT) is a potential source for cera-
mides. Of particular interest is the expression of de novo
ceramide synthesis enzymes in cardiac and vascular fat-
ty tissue localized in close proximity to the lesion. Male
gender and age are considered to be among the main
risk factors for coronary heart disease (CHD).

THE AIM

To study the relationship between the expression
of de novo ceramide synthesis enzymes in adipose tis-
sue and non-modifiable risk factors for cardiovascular
diseases in coronary heart disease.

MATERIALS AND METHODS

The study included 30 patients with coronary heart
disease who underwent coronary artery bypass grafting.
During surgery, biopsies of subcutaneous, epicardial,
and perivascular adipose tissue (SAT, EAT, and PVAT,
respectively) were obtained. Expression of genes for en-
zymes of de novo ceramide synthesis (subunits of serine
palmitoyltransferases C1 and C2 SPTLCI, SPTLCZ;
ceramide synthases 1—6 CERSI-6; dihydroceramide
desaturase DEGS1) was assessed using quantitative re-
al-time polymerase chain reaction. Statistical analysis
of the results was carried out using GraphPad Prism 8
(GraphPad Software, USA).

RESULTS

Men with coronary heart disease were character-
ized by higher levels of expression of de novo ceramide
synthesis enzymes SPTLCI, CERSI, 5 and DEGSI
in EAT and PVAT than women. The expression
of the studied enzymes in PAT did not differ signifi-
cantly depending on gender. In patients over 60 years
of age, the maximum expression levels of SPTLCI,

CERS1, 2, 6, DEGS|1 in cardiac adipose tissue were de-
tected compared with patients under 50 years of age
and 50—59 years of age (p < 0.005). Correlation anal-
ysis revealed a direct dependence of the mRNA levels
of SPTLCI, CERS1, 2, 6, DEGSI in EAT and PVAT
with age (p < 0.05). Correlation analysis showed a di-
rect relationship between age and the level of the ex-
pression of genes of the following enzymes: CERSI
in EAT and PVAT (r = 0.60, p = 0.027 and r = 0.51,
p = 0.02), CERS2 in PVAT (r = 0,69; p = 0.013),
CERSS5 in EAT (r=0.57; p=0.011), DEGS1 in EAT
(r = 0.66; p = 0.043). Noteworthy is the increased
expression of genes for key enzymes of de novo cer-
amide biosynthesis in cardiac adipose tissue in pa-
tients with coronary heart disease aged 50—59 years
and PVAT in patients over 60 years of age, which does
not contradict the generally accepted opinion about
the increase in ceramide production with age. Using
logistic regression analysis, it was shown that the pres-
ence of risk factors for cardiovascular diseases is as-
sociated with an increase in the expression of de novo
ceramide biosynthesis enzymes in patients with coro-
nary heart disease. Male gender is associated with in-
creased expression of SPTLCI in EAT (odds ra-
tio (OR) — 1.72; 95% confidence interval (95% CI):
1.17—1.94; p = 0.013) and PVAT (OR = 1.21; 95% CI:
1.03—1.52; p = 0.032), as well as CERSI and DEGS1
in EAT (OR = 1.55; 95% CI: 1.13—1.83; p = 0.024
and OR = 1.31; 95% CI: 1.07—1.64; p = 0.041, re-
spectively). The age of patients is associated with in-
creased expression of CERS2 in EAT (OR = 1.43;
95% CI: 1.07—1.71; p = 0.004) and DEGSI in PVAT
(OR = 1.50; 95% CI: 1.12 —1.83; p = 0.002).

CONCLUSION

Close relationships between the expression of en-
zymes in the main pathway of ceramide synthe-
sis in cardiac adipose tissue and the gender and age
characteristics of patients with coronary heart disease
were revealed. Determining the expression of de novo
ceramide biosynthesis enzymes plays an important
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role for risk stratification, both in addition to tradi- tant for primary and secondary prevention of cardio-
tional risk factors and independently, which is impor-  vascular diseases.
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