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OpeaHu3ayua usnvaHumen

NHCTUTYT NO HEBPOBMNONOTWNA, Bb/ITAPCKA AKALEMMWA
HA HAYKUTE

MUme Ha npoeKTa

HoBW MoneKynun 3a Bb3CTaHOBABAHE Ha HapyLeHns 6anaHc B
PEHWH-AHTMOTEH3MHOBATA CUCTEMA C/le[ MUMETMPAHE Ha
SARS-CoV-2 nHBa3mA

NaeHTMdUKaumoHeH Homep

KN-06-H71/9

KpaTtKo onucaHue

AHTMOTEH3WH KOHBepTUpaLimsa eHsum 2 (ACE2) e yacT ot
PeHWH-AHTMOTEH3MHOBATA CUCTEMA, KOMTO CUHTE3NPA
xenTanentuaa aHrnoteHsuH 1-7 (Ang 1-7) n KoHTpoMpa
HWBATA Ha aKTUBHMA OKTanenTug, aHrnoteHsuH Il (Ang Il).
Bucokute HMBa Ha Ang Il akTnempat ACE2, KoiTo yBenmyasa
CKOPOCTTA Ha KOHBepTUpaHe Ha Ang Il B xenTanentmaa
aHrnoteHsuH 1-7 (Ang 1-7). Ang 1-7 ce cBbp3Ba ¢ G-nNpoTenH
CBbp3aH peuentop — Mas-peuentopa akTUBMpaLL,
NPOTUBONONOXKHW Ha Ang || edeKTn, CBbp3aHU C
BasoAunartauma u npenoTepaTABaHe Ha N1aCTUUYHUTE CbA0BU
NU3MeHEeHUA, aHKCUOIUTUYEH U HEBPONPOTEKTUBEH edeKT.
YcTaHoBeHO €, Yye ACE2 ce ABABa U raBHMA membpaHeH
peLenTop 3a HaBam3aHeTo Ha SARS-CoV-2 Bupyca B KNeTkuTte.
HacToawmaT npoeKT e 6a3npaH Ha HeMHbeKUMO3eH
dbapmaKonorMyeH ekcnepumMmeHTasieH MogenN € NpuiaraHe Ha
cenektmeeH ACE2 aHTAaroHUCT 1 HA HEBPONIOTUYHUTE
VYCNOXHEHUS CBbP3aHKN C npomeHeHn pyHKumm Ha ACE2 cnep,
mumeTnpaHe Ha SARS-CoV-2 nHdekuymata. Bb3 ocHoBa Ha
YCTAaHOBEHMUTE OTK/JIOHEHMA B OCHOBHM MapamMmeTpu Ha
noBeseHMETO M apTEPUASTHOTO HansAraHe Wwe 6bAaT
nscnenBaHn epeKkT Ha HOBOCUHTE3MPAHW NEeNTUOHU
aHano3u Ha Ang (1-7) KaTo noTeHUMaNHN CPeaCcTBa 3a
Bb3CTaHOBsIBaHE Ha HapyLweHus 6anaHc B PAC.

Kniouosu gymu

ACE2, AHr 1-7, nenTugHu aHano3mn, nosegeHue, namer

KpaTko onucaHue Ha oyaKBaHuUTe
pe3syntatm

MN3nbaHeHWeTo Ha paboTHaTa Nporpama Ha NPOeKTa Lie
oCUrypu foctaTbyeH ob6em AaHHK, 33 4a Ce HAanpasK
XapaKTePUCTUKA Ha NPOMeHUTe Npean3BUKaHU OT
XPOHMYHOTO 610KMpaHe Ha ACE2 B KOHTPO/1a Ha MO3bUYHUTE
dYHKLMMK, eKcnpecuaTa Ha reHa KoaupaL, TO3U eH3UM U
NPOMEHUTE B XOMeOoCTaTUYHaTa perynauma, CBbp3aHu ¢
HapyLweHusa 6anaHc Ha PAC y 34paBu ONUTHU }KUBOTHU U
TaKWBa C BpogeHa xuneptoHua. Tean gaHHn buxa XBbpaAnam
CBET/INHA BbPXY MEXaHU3MUTE HA HAKOM AbArOTPaHU
ycnoxkHeHusa cneg, Covid-19 nHoekumaTta. MpunaraHeTo Ha
eKnepumMeHTanHuA papmakoaormyeH moaen Nno3BosiABa
AucoummnpaHeTo Ha edpeKkTuTe oT okynmpaHeTo Ha ACE2
peuenTopuTe OT Te3un, KOMUTO ca pe3ynTaT OT MMYHHaTa
peakuma Ha opraHnama. CMHTe3bT Ha HOBM aHaN03M Ha
6MONOINMUYHO aKTMBHU NENTUAM € TBOPYECKM NPOLLEC, KOWUTO ce
OLLeHABA BUCOKO B Hay4YHUTE Kpbrose 1 Npean3BnKBea
nHTepec y dapmaL,eBTUYHUTE KOMNaHUN. CUHTE3BT U
OXapaKTepu3MpaHeTo Ha HOBUTE aHano3n Ha Ang 1-7 e
MbAHOLLEHHA HAay4YHa naen, KOATO MoXKe Aa ce nNybMKyBa
CcaMocToATesIHO. M3cneaBaHeTo Ha pa3HOobpasHM CBOMCTBA
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Ha nenTuaHuTe GOpMyan U B3aMMOAENCTBUETO UM C
MoAEeNHM MeMBpPaHM e OCUrypy NpaBuaHa MHTepRpeTaLma
Ha TAXHATa GapMaKOKMHeTHKa. lpocTpaHHOTO U3cneaBaHe
Ha epeKTUTE Ha HOBUTE aHano3n Ha Ang 1-7 Bbpxy
npeaun3BMKaHUTe OT papMaKoNOrMYHMA MOLAEN NMPOMEHN B
u3cnenBaHuUTe napameTpu e egHa OT OCHOBHUTE Lenu Ha
npoekTa. CenekunATa Ha HOBOCUHTE3MpPAH NenTUAeH aHanor
Ha eHAoreHHMA AHr 1-7 Bb3 OCHOBA Ha cneuepuyHnTe My
edeKTN BbpXy MO3bYHUTE PYHKUMM € NpeanocTaBKa 3a
Cb34aBaHEeTO HAa GapPMaKONOrMYHN CPeacTBa 3a
KOMMNEHCUPAHE HA HapyLlweHnA 6anaHc B MO3byYHATA PeHUH-
AHrMoTeH3nHOBa cuTema.

Cpepn, BaXKHMUTE OYaKBaHU pe3ynTaTu Ca: pa3npoCTpaHABAHETO
Ha NoJlyYeHUTe JAaHHU B CTaTUK, NYONKYBaHWU B pedepupaHm
Hay4YHU U34aHUA, HAUMOHANHN U MEXAYHAPOAHU HAyYHU
dopymu, pa3paboTBaHETO Ha HOB AUCEPTALMOHEH TPYA NO
TEemaTa Ha NPOeKTa U Pa3BUTUETO Ha KonabopaumaTa mexay
MAaguTe 1 Beyve yTBbpAEeHU YY4EeHU OT PAa3NUUYHU HAyYHHU
opraHmsauuu.

Kbm HacToALMA MOMEHT NPOEKTHT MMa 3aBbpLUEH MbPBYU
eTan oT U3NbJAHEeHMETO.

Tun Ha NPOeKTa — HAaUMOHAJIEH,
MeKAYHapPoAeH, Apyr
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Short description

Angiotensin converting enzyme 2 (ACE2) is part of the Renin-
Angiotensin system, which synthesizes the heptapeptide
angiotensin 1-7 (Ang 1-7) and controls the levels of the active
octapeptide angiotensin Il (Ang Il). High levels of Ang I
activate ACE2, which increases the rate of conversion of Ang
Il to the heptapeptide angiotensin 1-7 (Ang 1-7). Ang 1-7
binds to a G-protein-coupled receptor — the Mas receptor -
activating opposite effects of Ang Il, associated with
vasodilation and the prevention of vascular plasticity, as well
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as anxiolytic and neuroprotective effects. It has been
established that ACE2 is also the main membrane receptor
for the entry of the SARS-CoV-2 virus into cells. The present
project is based on a non-infectious pharmacological
experimental model with the application of a selective ACE2
antagonist and the neurological complications associated
with altered functions of ACE2 after mimicking SARS-CoV-2
infection. Based on the established deviations in basic
behavioral parameters and arterial pressure, the effects of
newly synthesized peptide analogs of Ang (1-7) will be
investigated as potential means for restoring disturbed
balance in RAS.
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Short description of expected
results

The implementation of the project work program will provide
data to characterize the changes caused by chronic ACE2
blockade in the control of brain functions, the expression of
the gene encoding this enzyme, and the changes in
homeostatic regulation associated with impaired RAS balance
in healthy experimental animals and those with essential
hypertension. These data would shed light on the
mechanisms of some long-term complications after Covid-19
infection. The application of the experimental
pharmacological model allows the dissociation of the effects
of ACE2 receptor occupancy from those resulting from the
body's immune response. The synthesis of new analogues of
biologically active peptides is a creative process that arouses
interest in pharmaceutical companies. The synthesis and
characterization of new analogues of Ang 1-7 is a full-fledged
scientific idea that can be published independently. The
study of various properties of peptide formulas and their
interaction with model membranes will ensure a correct
interpretation of their pharmacokinetics. The extensive study
of the effects of new Ang 1-7 analogues on the changes in the
studied parameters induced by the pharmacological model is
a primary goal of the project. The selection of a newly
synthesized peptide analogue of endogenous Ang 1-7 based
on its specific effects on brain functions is a prerequisite for
the creation of pharmacological agents to compensate for
imbalances in the brain Renin-Angiotensin system.

Among the most important expected results are: the
dissemination of the obtained data in articles published in
refereed scientific journals, national and international
scientific forums, the development of a new dissertation on
the project’s topic, and the establishment of collaboration
between young and already established scientists from
various scientific organizations.

At present, the project has completed the first stage of
implementation.




