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Background. The abdominal obesity is associated with a
low-grade chronic inflammatory status, to which the comple-
ment system is an important contributor. Recent studies docu-
mented the close association between modified low-density li-
poproteins (mLDL) and the increase of C3 production in hu-
man macrophages. In several reports, C3 and the degree of C3
activation (C3a and C3a-desArg) have been linked to diabetes
and cardiovascular disease (CVD). However the studies of C3-
convertase functional activity haven’t been taken yet.

Aim — to evaluate a potential association between mLDL
level and C3-convertase stabilization of the classical pathway of
complement system activation in middle-aged individuals with
abdominal obesity at low cardiovascular risk.

Material and methods. A pilot study, including 45 patients
without evidence of atherosclerosis at low CVD risk in the next
10 years according to SCORE, was designed. Abdominal obe-
sity was detected according to the IDF criteria (2009). All pa-
tients underwent a comprehensive clinical evaluation with lipid
profile and glucose analyzes. The level of mLDL (U) and the
C3-convertase functional activity (%) — a key enzyme complex
of the classical pathway complement activation, were assessed
by using original techniques. Receiving data have been analyzed
and compared in the total sample and separately among pa-
tients with abdominal obesity.

Results. Analysis included 45 participants (mean age: 41(9)
years; body mass index: 27(5) kg/m?; and 47% male). Mean lipid
values were as follows: total cholesterol: 5.4 (1) mmol/l; LDL-C:
3.8 (1) mmol/l; HDL-C: 0.98 (0.3) mmol/l; triglycerides 2.5
(1.5—2.1) mmol/1. 27 (60%) participants of the sample had signs
of abdominal obesity. Among them 41% (11) with overweight,
44% (12) with obesity. There were found significant differences in
the mLDL level of patients with abdominal obesity and without
it (p<0.01). The median of mLDL level of patients with abdomi-
nal obesity was 15.25 U (12.3—24.6), while the median of mLDL
level of patients without abdominal obesity was 9 U (5.7—12.4).
Plasma mLDL levels were associated with smoking and triglycer-
ides (Spearman up to 0.6, p<0.05), independently of low-density
lipoprotein-cholesterol and other variables. The activity of stabi-
lized C3-convertase was high (mean 18.5% (7.6%) in the major-
ity of patients (82%), independently of BMI, waist circumfer-
ence, blood pressure, levels of TG, LDL-C, HDL-C and
mLDL-C. No significant correlation between C3-convertase
activity and lipoprotein fractions was found.

Conclusion. Our findings underscore the role of mLDL in
early atherosclerosis among the asymptomatic middle-age sam-
ple with abdominal obesity at low risk of CVD. The observed
fact of stabilization of C3 convertase, apparently, can serve as a
predictor of the autoimmune nature of abdominal obesity. One
product of the enhanced C3 cleavage is C3a-desArg, which is a
hormone that stimulates the acylation and triglyceride synthe-
sis. The association between lipid homeostasis, obesity and in-
nate immune system need to be studied in larger samples.
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IIpeanocbuiku. B peannzanyim XpoOHUYECKOTO CUCTEMHO-
ro BOCHaJeHUS] MPU aOJIOMMHAIBLHOM OXMPEHUU OCOOYIO
pOJIb UTpaeT CUCTeMa KOMILIEMEHTa. B MpOCMeKTUBHBIX UC-
ClIeIOBAHUSAX TOKa3aHO, 4YTO BbICOKME KOHUeHTpauuu C3
KOMITOHEHTa KOMIIJIEMEHTA U €r0 aKTUBUPOBAHHBIX MeTabo-
qutoB (C3a u C3a-desArg) koppenupylor ¢ passutuem CJI
2-T0 TUIAa U CepAeYHO-coCcyaucThiX 3aboineBaHuit (CC3).
Kpome 3Toro, ectb m1aHHbIE O B3aMMOCBSI3M MEXIY YPOBHEM
moaupuumpoBanHHbix JITTHIT (MJITTHIT) u ycuneHHoit ce-
Kpeuueit makpodaramu C3 KoMNoHeHTa KoMmIieMeHTa. Of-
HaKO JI0 CHMX IOp HE MPEANPUHSITO UCCICIOBAHUM 10 U3yye-
HUI0 QYHKUIMOHAIBbHOM akTUBHOCTH C3-KOHBEPTa3bl — KIIIO-
4eBOro (hepMEHTHOTO KOMILJIEKCa KJIACCUYECKOTO MyTU aKTHU-
BallM1 KOMILJIEMEHTA.

Ienb uccenoBaHuss — U3yYUTh BO3MOXHbBIE B3aMOCBSI-
3u mexay ypoBHem MJITTHIT u ¢pyHKLIMOHAIBHOM aKTUBHO-
cThio C3-KOHBepTa3bl KJIACCUYECKOro MyTH aKTUBALUM CU-
CTeMbI KOMILJIEMEHTA Yy JIUI] CPeTHEro BO3pacTa ¢ Mpu3HaKaMu
a0IOMUHAJIBHOTO OXWPEHMSI U HU3KHUM CEepIACUYHO-COCYIU-
cThIM prckoM 1o mkane SCORE.

Marepuan u meToabl. Mbl BKIIIOUMJIY B MCClIeOBaHUE 45
nauueHToB 6e3 npu3HakoB CC3, uMerolmx HU3KUI cepaey-
Ho-cocymucThlii puck mo mkaie SCORE. AGmomuHanbHOE
oxupeHue onpenensuiv mo kputepusim IDF (2009). Beem ma-
LIMEHTaM OBLJIO MPOBEIEHO MOJHOE KIMHUYECKOe 00CIen0Ba-
HUE C onpeAesieHUeM JIMIUAHOro poduis u rmukemuu. Mc-
MOJb3ysl OPUTMHAJIbHbIE METONMKM, ObLT OLIEHEH YpPOBEHb
nyna moaudunmpoBaHHbix JITTHIT (En) u dpyHkunoHanbHas
akTMBHOCTb C3-KoHBepTasbl (%). I1ociie mony4eHus: pe3yiib-
TaToOB 0OCJENOBaHUs MPOM3BOAMIMCH aHAM3 U CPaBHEHMUE
JIAHHBIX B 00I11Iel BHIOOPKE U OTAEIBHO B IPYIINE MaIllMEHTOB C
abIOMUHAIBHBIM OKUPEHUEM.

Pesyabratel. B aHanu3 BKIoYeHbI 45 MalMEHTOB (Cpei-
Huit Bo3pacT 4119 net); UMT 2745 kr/m?%; 47% My>K4MHBI).
CpenHue 3HaUeHUS YPOBHE (hpaKLIMii TUITUAOB ObLIU ClIeIy-
ommmu: OX 5,4 (1) mmonb/n, XC JITTHIT 3,8 (1) MMmomb/n,
TT 2,5 (1,5—2,1) mmonb/n, XC JIIIBIT 0,98 (0,3) Mmomb/1,
ypOBeHb IIMKeMuu Hatomak 5,4 (0,5) monb/n. 27 (60%) na-
LIMEHTOB HMEJIM TIPU3HAKU a0IOMUHAIBHOTO OXMPEHUSI.
Cpenu Hux y 41% (11) BbIsiBIIeHa M30BITOYHASI Macca Tena, y
44% (12) — oxupeHue. bplu 0OGHapyXeHbI CTATUCTUYECKHU
3HauuMble pasznuuusi B ypoBHe MJITTHIT y nui ¢ AO u 6e3
Hero (p<0,01). Meauana koHueHTpaiuu MJITTHIT B rpymme
AO cocraBuia 15,25 ENl (12,3—24,6), B rpynme 6e3 AO —
9 EN (5,7—12,4). Yposens MJITTHII xoppenupoBai ¢ Kype-
HuemM u ypoBHeM TI' (+=0,6; p<0.05). AxtuBanuss C3-
KOHBepTa3hbl Oblia BeICOKOM (cpenHee 18,5% (7,6%)) y 60J1b-
IIMHCTBA NalueHToB (82%) He3aBUCHMO OT IoKasareieit OT,
WUMT, yposus OX, XC JITTHIT, XC JIIIBIT u MJITTHII. Kop-
pensiuMii MeXay YpoBHEM akKTMBHOCTUM C3-KOHBepTasbl U
(bpakuuMsIMu JTUIMONPOTEUHOB, MOCTUTILIMX CTAaTUCTHUYECKOM
3HaYMMOCTHU, OTMEUEHO He ObLIO.

BouiBoapl. YpoBenb MJITTHIT MoxkeT paccMaTpuBaThcsl Kak
MapKep paHHUX MPOaTepOreHHbIX MPOLIECCOB Y JIUIL CPETHETO
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BO3pacTa ¢ a0OOMMHAIBHBIM OXHPEHUEM TPYIIbl HU3KOTO
cepaeyHo-cocyaucToro pucka. OoHapyKeHHBbIH (pakT cTabu-
nu3aiuu C3-KOHBepTashbl, IMO-BUAMMOMY, MOXET CIYXWTb
MapKepoM ayTOMMMYHHOTO reHe3a OXHMPEHUs. DTO IPearo-
JIOXXEHME OCHOBBIBAETCSI HA JAHHBIX O TOM, YTO IIPU YCUJIEH-
HoM paciieruieHny C3 KoMIoHEeHTa KOMILIEMEHTa 00pa3yloT-
ca Monekyna C3a-desArg, mpenctasisitoias coboil Gesok,
CTUMYJIUPYIOLINI allMUIMPOBaHUE U CUHTE3 TPUIIULECPUIOB
KJIETKaMM TIeYeHU U aaunonuTamMu. B3anMocBs3b Mexay 00-
MEHOM JIUITUIOB, OXKUPEHUEM U KOMIIOHEHTaAMU BPOXIEHHO-
ro MMMYHUTETa TPeOYyeT HalbHEMIIIero N3yYeHNsI.

KJIIOYEBBIE CJIOBA

JITTHII, C3-koHBepTasa, OXXupeHue.
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Adipocytes exposed to high glucose concentrations exhibit
impaired insulin signaling. Binding of insulin to its membrane
receptor activates insulin metabolic pathway leading to IRS-1
and AKT phosphorylations. The accumulation of visceral adi-
pose tissue (VAT) correlates with insulin resistance and meta-
bolic syndrome. Anthocyanins (ACN) are bioactive food com-
pounds of great nutritional interest. We have shown that proto-
catechuic acid (PCA), a major metabolite of ACN, might exert
insulin-sensitizer activities in human visceral adipose tissue.
The aim of this work was to define the protective role of PCA
against insulin-resistance induced by high glucose in VAT.

Methodology. VAT obtained from control subject (BMI<25)
were separated in four experimental groups: i) PCA: samples treat-
ed for 24 h with 100 uM PCA, ii) GLU: VAT treated with 30 mM
glucose for 24 h, iii) PCA+GLU: 1 hour incubation with 100 uM
PCA before adding glucose (30 mM, 24 h), iv) CTR: vehicle. After
treatment, VAT groups were (or not) acutely stimulated with insu-
lin (20 nM, 20 min). Tyr-IRS-1 and Ser-Akt phosphorylations
were assessed by Western blotting (WB) in basal or insulin stimu-
lated tissues in all experimental groups. Samples were assessed for
IRS-1, IR, Akt and GLUT4 protein content by WB.

Results. No differences in protein contents between experi-
mental groups were found. GLU tissues showed a lower incre-
ment in insulin-stimulated phosphorylation of IRS-1 and Akt
compared to CTR and PCA samples. This impaired activation
was completely reversed by the pretreatment with PCA.

Conclusion. An in vitro insulin-resistance condition in-
duced by high glucose was established in biopsies of VAT. PCA
restores the ability of GLU-tissues to fully respond to insulin by
increasing IRS-1 and Akt phosphorylations. These results con-
firm the insulin-sensitizer effect of PCA on VAT previously re-
ported by our group. An anthocyanin rich diet might help to
protect against insulin-resistance in VAT.
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Beeaenue. [1pu Bo3neiicTBUM BBICOKOW KOHLIEHTPAIUU
TJIIOKO3bl Ha aAUTIOLUMUThI MPOUCXOAUT HapyIIEHUE CUTHAJb-
HBIX NyTell uHcyauHa. CBSI3bIBaHUE MHCYJWHA C €r0 MEM-
OpaHHBIM PEUENTOPOM aKTUBUPYET METAOOIUUYECKUI MYTh
uHcyauHa, Beayuuit K IRS-1 u AKT dochopunupoBaHuio.
HaxkoruieHue BucuepanbHoit xxupoBoit TkaHu (B2XKT) kop-
peJiupyeT ¢ WHCYJMHOPE3UCTEHTHOCThIO U MeTabosiunye-
CKUM CUHIPOMOM. AHTOLIMAHBI SBJSIOTCS OMOAKTUBHBIMU
MUILEBBIMU COEAUHEHUSIMU U MPENCTABASIOT O0IbIION UH-
Tepec MUIIEeBOK MPOMBIILIEHHOCTU. MBI MOKa3aau, 4TO
nporokatexoBas kuciaoTa (ITKK) — ocHoBHOU MeTabonut
aHTOLIMAHOB, MoOTrJja Obl OKa3blBaTh MHCYJMH-CEHCUOUIN-
3UpyIoLIee NeMCTBUE B BUCLIEPAIBHOM XUPOBOM TKAHU Ye-
JIOBEeKa.

Ileab uccienoBanus — onpeneauTs 3aiuTHy0 poib [TKK
MPOTUB UHCYJIUHOPE3UCTEHTHOCTU, BBI3BAHHOW TMITEPIIUKE-
mueii B BXT.

Marepuan u meronsl. BXXT ot rpynmnel konTpoas (MMT
<25 Kr/M?%) OBLIM pasesieHbl Ha YeThIPE 9KCIIePUMEHTAIbHBIC
rpynnbl: 1-s5 — B2XKT o6pa3ibl, 00paboTaHHbIE B TeUeHUE 24 4
¢ 100 mxM TIIKK, 2-9 — GLU: BXT o6pabatsiBator 30 MM
r1oKo3bl B TedeHue 24 4, 3-s1 — [NKK + rimoko3a: 1 4 uHkyoa-
muu ¢ 100 MmxM ITKK nepen nodasneHueM riaoko3bl (30 MM,
24 4), IV) CTR: vehicle. Tlocne ob6pabotku rpynmnbsl BXKT
ObUtM (WX He ObUIM) OCTPO CTUMYJUPOBAHBI MHCYJIMHOM
(20 uM, 20 muH). Tyr-IRS-1 and Ser-Akt ¢pochopunupona-
HUE OLICHMBAJIU C TIOMOIIIbIO BECTEPH-OJIOTTUHIA B HATUBHBIX
WIA UHCYJIMH-CTUMYJIMPOBAHHBIX TKAHSIX BCEX SKCIIEPUMEH-
TaJIbHBIX TpyIin. O0pasiibl ObUIM OLleHeHBl Ha Hannuue IRS-1,
IR, Akt u comepxanusi 6enka GLUT4 meromom BecTepH-
OJIOTTUHTA.

Pesyabratel. Hukakux paznuuuii B comepxaHuu OeJika
MEXIY 3KCIHEPUMEHTAIbHBIMU TpyNIlaMu OOHApYXXEHO He
obu10. Bo 2-i1 rpynne BhisiBJ€H Oosiee HU3KUIA TPUPOCT CTU-
MYJIUPYEMOTO UHCYJIUHOM (hochopunupoBanus IRS-1 u Akt
10 CpaBHEHMUIO ¢ 3-i1 U 4-ii rpynnamMu. DTO HapylIeHUEe aKTU-
BallMU TTOJTHOCTBIO YCTPAHEHO TpeaBapUTeIbHON 00padboTKOI
obpasua c [TKK.

BoiBoapl. CocTOsTHME PE3UCTEHTHOCTU K MHCYJIUHY in Vi-
fro, VHAYLIMPOBAHHOE TUIIEPIIMKEMUEH, ObLJIO OCHOBAHO Ha
ouoncun BXKT. KK Boccranaenupaer crocobHocth Glu-
TKaHeU B MOJHOI Mepe pearnpoBaTh HA UHCYJIMH 34 CUET yBe-
suenus IRS-1 u Akt pochopunrpoBanus. DTU pe3ynabTaThbl
TMOATBEPXKAAIOT UWHCYJIUMH-CEHCUOWIN3UpYIolllee JelicTBUE
IIKK na BXT. [IueTa ¢ BBICOKMM cOiep>KaHUEM aHTOLIMaHOB
MOXET MPeAYNPEeaUTh OT MHCYJIMHOPE3UCTeHTHOCTU B BXKT.
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