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Tema gucepranii:

1. Ponib coinromninizis B Mmopynsnii pocdominasza [I-3a71eXHOT0 CUTHAIHTA iHCYJIiHA B CTAPOCTI.

2. Role of sphingolipids in the modulation of phospholipase D-dependent insulin signaling in old age.

Pedepar:

1. HaBeieHO pe3yJibTaTH [OCIIPKEHHS AEesIKUX 0CO0IMBOCTeN perysLii incysninom ¢pocdaTuaunixoid (OX)-
3anexHoi pocdominazu (OJI) i 06MiHy IIIIOKO3U B KIIITHHAX NI€YiHKM, M'30Biil TKAHWHI i HEOKOpTeKCi 1ypiB JiHii
Bictap y npoueci crapinHg. 3a JONMOMOrolo iHri6iTopiB pocdaruanninositon-3-kinasu (PI3-kiHa3u) (BOpTMaHiHa,
LY294002), Akt /nporeinkinasu B (anireHin-7-raoko3una Ta joTeosin-7-riaoko3uaa) ta GJII (rasonemina)
BCTaHOBJIEHO, o PJI]] € KOMIIOHEHTOM CUTHAJILHOTO KacKaly iHCyJliHa i 3HaXoauThCs nif KouTposieM PI3-kiHazu i
Akt /TIKB, a TakoX NpuA¥Mae y4acThb y PEryJisLii IpoLeciB 0OMiHy ITIIOKO3M Y FeNaTOLUTAX Ta HEOKOPTEKCI IypiB. B
YMOBax BiKOBOI'O IIiIBULIIEHHSI PiBHS BHYTPIIIHbOKJIITUHHUX LiepaMifiiB BiOyBaeThCsl IPUTHIYEHHS iHAYKOBaHO]
incysiHoM akTuBHOCTI OJI]] nopsy 3i CTUMYJIBOBAHMM FOPMOHOM OOMiHOM IJIIOKO3M B KJIITUHAX NIE€YiHKH, Aiapparmi

i HeOKOpTeKCi 1ypiB. [Ipy1 Mozen0BaHHI MiABUIIEHHOTO PiBHS €HIOT€HHUX LIEPaMilliB 3a IOITIOMOIOI0



nasJbMITUHOBOI KUCJIOTH i C2-LiepaMiza, abo nakiitakcesa abo JOKCOPYOIlMHY Bifj0yBa€TbCsl IPUTHIYEHHS
aktuBalii incysinom QJI]] i mpoueciB NOrIMHAHHS TJII0KO3Y B TKAHWHAX-MillleHsX il ropMOHY. 3a IOIIOMOroo
criennivHUX iHri6iTOPiB cCUHTE3a cdiHromnininis (mipionuHa, pymoHizuna Bl) ta cinromieninaz (COMasz)
(imimpamina, GW4869) BcTaHOBJIEHO, IO NaJAbMITUHOBA KUCIO0TA i C2-LiepaMifl iHAYKYIOTb CUHTE3 €HIOT€HHOTO
1epamiza de novo, a IOKCOPYO6iLMH i MaKkiTakces MifBUIIYIOTh BMiCT C(PiHroMiNiAy SK IIISIXOM CuHTe3a de novo,
TaK i aktuByoun COMa3zu. BukopucranHs cyminii iHribiTopis cuHTtesa coinroainiais i COMa3s cripusie BinHOBIEHHIO
aktuBali incysninom OJI]I, npoueciB NOIJIMHAHHS [JII0OKO3U i YTBOPEHHS IJIMKOT€Ha 3HIKYI0UU PiBEHb €HJJOT€HHOTO
LepamMizia i HOpMasi3youu YyTJIUBICTb KIITUH-MIlIEHEN [0 Ail FOPMOHY.

2. In the present work the functions and regulation of insulin-induced phospholipase D (PLD) were inverstigated in
old age and under experimental changes of hormonal sensitivity of the target cells and tissues. The experimental
and age-dependent changes of PLD activation, glucose uptake and storage were modulated by inhibitors of
sphingolipid metabolism. The activation of PC-specific PLD by insulin in classical target tissues (liver and muscles)
and novel target (neocortex) was established. Halopemide, an inhibitor of PLD, suppressed the activity of PLD and
significantly reduced the glucose uptake and the glycogen synthesis activated by insulin in hepatocytes. The
insulin-induced activation of PLD was blocked by specific inhibitors of phosphatidylinositol-3-kinase (PI3-kinase)
wortmannin and LY294002 and by the inhibitors of Akt/protein kinase B (Akt/PKB) apigenin-7-glucoside and
luteolin-7-glucoside. These results indicated that PLD is activated downstream P3-kinase and Akt /PKB. Regulation
of PLD activity and glucose uptake and storage by insulin in primary hepatocytes was sensitive to the ceramide,
the antagonist of P3-kinase /Akt /PKB-signaling pathways. The sensitivity of the PLD to the insulin was decreased
in hepatocytes, diaphragm tissue and neocortex of 24-month-old rats by elevated ceramide level. A high fat
saturated diet induced the synthesis of free fatty acids and their derivatives such as DAG, TAG and ceramide in the
diaphragm, liver and neocortex of 3-month-old rats. There were found disturbances in PLD activation by insulin in
young rats caused by high-fat diet induced ceramide accumulation. The endogenous ceramide accumulation and
the suppression of activation PLD and glucose metabolism by insulin in young rat muscle tissue, liver cells and
neocortex were found by modeling of the impaired sensitivity of the target tissues to the action of insulin with
palmitic acid, C2-ceramide, cytotoxic drugs - doxorubicin and paclitaxel. Using specific inhibitors of the
sphingolipid synthesis (myriocin, fumonisin B1) and sphingomyelinase (SPMase) activity (imipramine, GW4869) it
was determined that palmitic acid and C2-ceramide induce the endogenous ceramide de novo synthesis, while
doxorubicin and paclitaxel increase the sphingolipid content by de novo synthesis and SPMase activation. The
combination of inhibitors for both SPMase and sphingolipid synthesis promotes recovery of the insulin dependent
PLD activation, glucose uptake and glycogen formation through the downregulation of endogenous ceramide
levels accompanied with normalization of the target cells and tissues sensitivity for the hormonal action.
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