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KunroueBbie ciaoBa: nomumopdusmsl PPARG; sxupnble kucmots! omera-3; JIITHIIL;, Tpurmmmepumisr;
CepJeYHO-COCYIUCThIE 3a00I€BaHMNs; NEPCOHANN3UPOBaHHAs MEINIINHA

Momusayus u yenv: Cepaedno-cocyaucteie 3a0omeBanus (CC3) octraioTcs 0CHOBHOU
NPUYMHONW 32007I€BAEMOCTH W CMEPTHOCTH BO BCEM MHpE, YTO IOAYCPKUBACT
HEOOXOMUMOCTh  APQEKTUBHBIX CTpaTeruii mnpoduiakTuku W Jedenus [1].
Hucaunuaemusi, XapakTepU3yOLasics MOBBILICHHBIM ypoBHeM xoiectepuna JITHIT u
TPUTIIMLEPUAOB IIPU CHI>KEHUM ypoBHs xosiectepuna JIIIBII, urpaer kitoueByro poib
B matorenese CC3 [2].

YnpaBneHne ypoBHIMH XOJIECTepHUHA BaXXHO IS CHIDKeHUsT puckoB CC3, 0COOEHHO y
MAIMEHTOB C HU3KUM M YMEPEHHBIM CEpIEHYHO-COCYOUCTBIM puckoM [2]. lmst 3tux
MAlMEeHTOB YacTO PEKOMEHAYIOTCS HedapaMaKoIOrHuecKhe CTpaTeTHH, BKIOYast
numieBble 1o0aBku [2]. Myramuu B reHe PPARG, kimtoueBoM perynsitope XpaHeHHUs
JKUPHBIX KHCJIOT M MeTa0OJM3Ma TIJIFOKO3bl, CBS3aHBl C IOBBIMICHHBIM CEpACYHO-
COCYAMCTBIM pUCKOM [3].

Owmera-3 noMHEeHACHIIIEHHbIE )KUPHBIE KUCIOTHI, B OCHOBHOM MOJIyYaeMble N3 MOPCKUX
Maces, JeMOHCTPUPYIOT 3()()EKTUBHOCTh B YIYYIIEHHHM CEpACYHOH QYHKIMH U
CHIDKEHUW BOCTAIUTEIBHBIX TpoIeccoB [4, 5]. OTH XKupHBIE KHUCIOTHI MOTYT
MoaynupoBath 3kcnpeccuio PPARG, cumxkasa yposuu JIITHII u ymensmas cepneuHo-
COCYJIUCTBIN puUCK [6].

OT0 HccnenoBaHue ObLIO HANpaBJIEHO HA OLEHKY 3()()EKTUBHOCTH 00ABOK PHIOBETO
KUpa B YIYYIIEHHH CEpACYHO-COCYIMCTBIX TIOKa3aTelel y B3pOCHBIX C
NOATBEpXKIeHHBIME TIonuMopu3mamu rena PPARG [7, 8].

Memoowr u aneopummul: 3TO PaHIOMU3UPOBAHHOE ABOHHOE CJENOE HapajuleibHOE
KJIMHUYECKOE HCCIIE0BaHHE CPAaBHMBAJIO JIEUEHHWE OMera-3 JKMPHBIMHU KHCIOTaMHU C
rtane6o. Bce manueHTsl MpegocTaBiiii MUCbMEHHOE MH()OPMHUPOBAHHOE COTJIACHE.
Hccnenosanue 3apeructpupoBado Ha ClinicalTrials.gov (NCT06154408). Kputepusimu
BKITtOUeHUS ObuTH: Bo3pacT 4075 net, yposens JIITHIT 70190 mr/mg.

[ManeHTH! OBITM PaHIOMU3UPOBAHBI HAa TPYIIBI OMEra-3 XHpHBIX KUCIOT (N = 51) u
mwrane6o (N = 51). Bce ydyacTHMKM NMpUHUMAanM 2 Kalcyisl B JAeHb. McciemoBanue
mnock 90 aHeH, U3MepsUIMCh TUNHUAHBIN poduis, MeTaboanyeckas naneinb u C-
peaKTUBHBINA O6€TI0K BHICOKON dyBCTBUTEIbHOCTH HA 0 1 90-i1 neHs.

[lepBuuHoif KOHeuHOU TOuKOM ObIO W3MeHeHWe ypoBHs JIIIHII y mamueHTOoB C
nommumop¢uzmMom reHa PPARG. BropuuHble KOHEYHBIE TOYKH BKIIIOYAIH U3MEHEHUS
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ypoBHe#t C-peaktuBHOrO Oenka, xonectepuna JIIIBII, oOmero xonecrepuHa u
TPUTIIMLEPUIOB MEXKIY TOATPYIIIaMH.

Peszynomamer: Beero 102 nmarpienTa OpUTH paHIOMHAZHPOBAHEI, 99 yCTIENTHO 3aBEPIIVIH
uccnenoBanue. CoOnrofeHue pexuMa ObUIO BBICOKUM, TOJIBKO HYETBHIPE YYacCTHHUKA
npuHsuin meHee 70 % HazHaueHHBIX npenaparoB. Yacrota amtens s 1s10865710 (G),
1s7649970 (T), rs1801282 (G) u rs3856806 (T) cocrasuna 0.201, 0.088, 0.108 n 0.127
COOTBETCTBEHHO, M Bce SNP cOOTBETCTBOBaNIM paBHOBeCHIO Xapau—BaitnOepra (p >
0,05). OcHOBHBIC XapaKTEPUCTHKH MAIMEHTOB HE Pa3IMYaIMCh MEXIy TIpyNnaMu
omera-3 u miane6o. Y nauueHtoB ¢ noiaumoppuzmom PPARG Obimn Gonee BhICOKHE
yposuu JITTHIT Ha ncxomanom ypoBae (135.3 = 23.2 npotus 123.7 + 19.3 mr/m, p = 0.04
B rpynne omera-3 u 139.2 + 27.1 nporus 119.9 + 17.8 mr/an, p = 0.02 B rpynme
mnane6o). Taxxe paznuuanucs yposau JIIIBII u obmero xonecreprna.

OcHoBHast KOHe4YHasi Touka: ymensinenne yposas JIITHII ua 15.4 % B rpynme omera-3
¢ nmomumopdusmom PPARG mpotuB 2.6 % B rpymme mmanebo (pazauma 12,8 %,
p <0.01) [1]. ¥V manmenTtos 6e3 noaumopusma PPARG cumkenne yposus JITTHIT 66110
MeHee BhIpaxkeHHBIM (3.7 % B rpymnme omera-3 npotus 2.9 % B rpymnme mianebo, p =
0,28) [2].

Bropuunble KOHEYHBIE TOYKH: YMEHBIIEHHWE YPOBHS TpuriaunepuaoB Ha 21.3 % B
rpymmne omera-3 ¢ nomumoppusmMom PPARG mporuB 1.9 % B rpynme mane6o
(p<0.01). Wsmenenuss obmero xosaectepuna, JIIIBIT u hsCRP w©e Obutn
3HaunTeIRHBIME (P > 0.05 11 Bcex).

Buigoowi: WccnenoBanue noka3bpiBacT BaxkHyr posib noinumopduzmoB PPARG B
JUNAAHOM OOMEHe TIpu [pueMe oOMmera-3 JKHUPHBIX KHCJIOT. Pe3ynbpTarsl
PaHIOMU3UPOBAHHOT'O IBOMHOTO CJIETIOr0 UCCIIeI0BAHUS TOKA3bIBAIOT, YTO IMALUEHTHI C
nonumopduzMamu PPARG 1 MOBBIIEHHBIM XOJIECTEPHHOM MOTYYalOT 3HAYUTEIbHBIC
MpeuMyIIecTBa OT JOOaBIEHUsT OMera-3 B PalMOH. JTH HPEUMYILECTBA BKIIOYAIOT
camkenne yposas JITTHIL, oGmiero xonecteprHa U TPUTITUIICPUIOB.

BEIBOABI TOAYEPKUBAIOT MOTEHIMANT TEPCOHATU3UPOBAHHOIO MHUTaHUS, Mpesiaras
WCTIOJIb30BaTh TeHETHYECKOE TPOPHUIMPOBAHUE AJISl ONTUMHU3AINH JTUITHIOCHIKAIOIINX
BMernaTenscTB. [lanuenTs ¢ nonmumopdusmamu PPARG nokasanu yuine yimydieHns
JUNAAHOTO mNpoduis, YTO CBUAETEIBCTBYET O HEOOXOAMMOCTH  YYUTHIBAThH
TeHETUYECKYIO0 MPEepacioioKEHHOCTh MPH Ha3HAYeHHWH omera-3 pobaBok. bymymiue
WCCIIEIOBAHUS JIOJDKHBI M3YYUTh JONTocpouHble 3(p(dexTsl omera-3 no0aBoK H
MOJIEKYJISIDHBIE MEXaHW3MBbl B3auMojeicTBUs BapuaHtoB PPARG wn nunupHOro
oOMeHa.

QuHancuposanue.  ABTOpbI  3afBJISAIOT, YTO 3TO  HCCIENOBAaHHE  IOIYYUIIO
¢unancuposanue ot SolowaysTM. CnoHcop He ydacTBOBalI B pa3paboOTKe
uCCleIoBaHus, cOope, aHaIn3e, MHTEPIPETaluy JaHHBIX, HAIIMCAHUHM WU PELIeHUN
MPEOCTABIISATH PE3YIbTATOB HCCIICOBAHUS ISl ITyOJTHKAIIHH.
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Motivation and Aim: Cardiovascular diseases (CVDs) remain a leading cause of
morbidity and mortality worldwide, underscoring the need for effective preventive and
therapeutic strategies [1]. Dyslipidemia, characterized by elevated levels of LDL
cholesterol and triglycerides with reduced HDL cholesterol levels, plays a key role in
the pathogenesis of CVDs [2].

Managing cholesterol levels is crucial for reducing CVD risks, especially in patients with
low to moderate cardiovascular risk [2]. Non-pharmacological strategies, including
dietary supplements, are often recommended for these patients [2]. Mutations in the
PPARG gene, a key regulator of fatty acid storage and glucose metabolism, are
associated with increased cardiovascular risk [3].

Omega-3 polyunsaturated fatty acids, primarily derived from marine oils, have shown
effectiveness in improving cardiac function and reducing inflammatory processes [4, 5].
These fatty acids can modulate the expression of PPARG, lowering LDL levels and
reducing cardiovascular risk [6].

This study aimed to evaluate the effectiveness of fish oil supplements in improving
cardiovascular markers in adults with confirmed PPARG gene polymorphisms [7, 8].
Methods and Algorithms: This randomized double-blind parallel clinical trial compared
the treatment of omega-3 fatty acids with a placebo. All patients provided written
informed consent. The study is registered on ClinicalTrials.gov (NCT06154408).
Inclusion criteria were: age 40-75 years, LDL level 70-190 mg/dL.

Patients were randomized into omega-3 fatty acids (n = 51) and placebo (n = 51) groups.
All participants took 2 capsules per day. The study lasted 90 days, with lipid profile,
metabolic panel, and high-sensitivity C-reactive protein measured on days 0 and 90.
The primary endpoint was the change in LDL levels in patients with the PPARG gene
polymorphism. Secondary endpoints included changes in C-reactive protein levels, HDL
cholesterol, total cholesterol, and triglycerides between subgroups.

Results: A total of 102 patients were randomized, with 99 successfully completing the
study. Adherence to the regimen was high, with only four participants taking less than
70 % of their assigned medications. The allele frequency for rs10865710 (G), rs7649970
(T), rs1801282 (G), and rs3856806 (T) was 0.201, 0.088, 0.108, and 0.127 respectively,
and all SNPs were in Hardy-Weinberg equilibrium (p > 0.05).
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The baseline characteristics of patients did not differ between the omega-3 and placebo
groups. Patients with the PPARG polymorphism had higher baseline LDL levels
(135.3 £23.2 vs. 123.7 £ 19.3 mg/dL, p = 0.04 in the omega-3 group and 139.2 + 27.1
vs. 119.9 £ 17.8 mg/dL, p = 0.02 in the placebo group). HDL and total cholesterol levels
also differed.

Primary endpoint: LDL levels decreased by 15.4 % in the omega-3 group with PPARG
polymorphism compared to 2.6 % in the placebo group (difference of 12.8 %, p < 0.01)
[1]. In patients without the PPARG polymorphism, LDL reduction was less pronounced
(3.7 % in the omega-3 group vs. 2.9 % in the placebo group, p =0.28) [2].

Secondary endpoints: triglyceride levels decreased by 21.3 % in the omega-3 group with
PPARG polymorphism compared to 1.9 % in the placebo group (p < 0.01). Changes in
total cholesterol, HDL, and hsCRP were not significant (p > 0.05 for all).

Conclusion: The study demonstrates the important role of PPARG polymorphisms in
lipid metabolism when taking omega-3 fatty acids. Results from the randomized double-
blind trial show that patients with PPARG polymorphisms and elevated cholesterol
significantly benefit from adding omega-3 to their diet. These benefits include reductions
in LDL, total cholesterol, and triglycerides.

The findings highlight the potential of personalized nutrition, suggesting the use of
genetic profiling to optimize lipid-lowering interventions. Patients with PPARG
polymorphisms showed better improvements in lipid profiles, indicating the need to
consider genetic predispositions when prescribing omega-3 supplements. Future
research should explore the long-term effects of omega-3 supplements and the molecular
mechanisms of the interaction between PPARG variants and lipid metabolism.
Funding: The authors declare that this research received funding from SolowaysTM. The
funder had no role in study design, data collection, analysis, interpretation, writing, or
the decision to submit the study for publication.
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