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Pedepar:

1. Inceprarist IpUCBAYEHA €EKCIIEPUMEHTAIBHOMY BUBYEHHIO HEUPOTPOIIHUX €(PEKTIB HU3KU OJIIrONEeNnTULIB Ta
OOI'PYHTYBAHHIO JOLINBHOCTI iX BUKOPUCTAHHS y Tepanii roCTpuX NOpyIleHb MO3KOBOTO KPOBOOOITy, XBOPOOU
AnbureiiMepa Ta genpecii. 3a pesyyibTaTaMy CKpUHIHIY Ha MOZeJIsIX HeOOOPOTHOI binaTepanbHOi KapOTUAHOI
OKJI103ii, HOpMOGAPMYHOI rIIOKCUYHOI TNKCii 3 rinepkanHieto Ta roctpoi acgikcii BUBHaY€HO NepCIeKTUBHI
cnostyku: KK-1 (Acetyl-(D-Lys)-Lys-Arg-Arg-Amide) ta KK-5 (Acetyl-(D-Lys)-Lys-(D-Arg)-Arg-Amide), gunentunu
DKP-9 (cyclo(Pro-Ala)) KRP(c) i (cyclo(Tyr-Arg). [Ipu nornmb6ieHoMy BUBYEHHI BCTAHOBJIEHO 3[JaTHICTh PELlyKyBaTU
HEBPOJIOTiYHMII Ta KOTHITUBHUM AedillUT Yy IIypiB 3 LiepeOpasibHOIO illleMielo, BilHOBIIIOBATH iX PyXOBY aKTHUBHICTb.
JJIs1 OKpeMUX NENTU B BCTAHOBJIEHO HOOTPOIIHI, CEIaTHBHi, aHKCIOJIITUYHI, aHTUIEIIPECAHTHI, aKTOIIPOTEKTOPHI Ta
aJIKONIPOTEKTOPHI BJIACTUBOCTI, 3IaTHICTb MOAYJIIOBATU LiEHTPabHy X0JiH-, TAMK-, mypuH- Ta MOHOaMiHepriyHi

HelpoTpaHcMiTTepHi cuctemu. Jlimepu mocnimkenHs — nentuau KK-1Ta KK-5. BoHu BigHOBIIOIOTH 1IepebpanibHUN



Ta CUCTEMHMI KPOBOOOIT y 1ypiB i3 ilemiero-penepdysieto ro10BHOr0 MO3KY, 3MEHIIYIOTh 10r0 HAOPSIK,
HOPMaJIi3yI0Th IUTOAPXiTEKTOHIKY KOPH BEJIMKHUX IiBKyJIb Ta MO304Ky. KK-1 3arobirae HelipoecTpyKuii Ta
HeMpoarnonTo3y Ipu roCTpOMy MOPYIIEHHI MO3KOBOTO KPOBOOOIr'Y y IIypiB, 3HMXXYIOUHX piBHi 6inka S-100 Ta
HelpoH-crenudiyHoi €eHoJ1a31 y KPOBi, a TAaKOX KisibKOCTi ¢pparmeHToBaHoi [JHK y HelipoHax KOpU BEeJIMKUX
niBKyJb. 3axucHuii epext nentupis-snigepis KK-1rta KK-5 npu ['TIMK cynpoBoaKyeTbcsl BUPAa3HUMU LIUTOKIH-
OIIOCEPEeKOBAaHUMMU IIPOTU3ANATIbHUMU Ta HEUPOTPODIYHUMU BIACTUBOCTSIMU. JloBeleHO ePeKTUBHICTb MEeNTULy
KK-1 p71s1 nikyBaHHS XBOpOOU AjblireiiMepa y MypiB: BiH PeyKye HEBPOJIOTiYHUH e piluT, IOKpalllye KOTHITHBHI
BJIACTUBOCTI, CIIPUSI€ HAKONIMYEHHIO ALlETUIIXOJIIHY Y CUHAIITOCOMAX XOJIIHEPTiYHMX HEMPOHIB, 3axM1Ila€ HEMPOHU
Bif, mereHepaltii Ta 3HWKye HaKOMIMYEHHS 0-aMijIoifly Y TOJIOBHOMY MO3Ky. Pe3ysibTaTy OBOJATH EPCIEKTUBHICTD
[I0/1QJ/IbIIOI PO3POOKYM HOBUX LIePEOPONPOTEKTOPHUX Ta IICUXOTPOIHUX 3aC00iB, 30KpEMA, HA OCHOBI TeTpalrenTuay
KK-1.

2. The dissertation presents searching results of the new effective neuroprotectors in the series of ACTH15-18
amino acid link homologous and cyclic dipeptides, derivates of many endogenic neuroactive compounds. The
screening of the oligopeptides by their anti-hypoxic and anti-ischemic properties was carried out using the
models of the normobaric hypoxic hypoxia with hypercapnia, the acute asphyxia, caused by trachea clamping, as
well as the irreversible bilateral carotid occlusion. The leaders of the investigation among the linear tetrapeptides
are compounds acetyl-(D-Lys)-Lys-Arg-Arg-amide (KK-1) and acetyl-(D-Lys)-Lys-(D-Arg)-Arg-amide (KK-5).
These peptides increased the mice lifetime in the hermetic chamber, as well as the duration of bioelectric activity
of myocardium of rats under the conditions of the acute asphyxia. The number of survived rats with cerebral
ischemia, which were treated with peptides KK-1 and KK-5, reached 66.7% and 40% respectively. The leaders of
the screening among the cyclic dipeptides are compounds cyclo(Pro-Ala) (DKP-9) and cyclo(Tyr-Arg) (KRP(c)). The
most effective doses of peptides are found out: for DKP-9 and KRP(c) they reach 0.1 mg/kg, for KK-1 - 0.02 mg/kg
under the conditions of cerebral ischemia and 0.1 mg/kg under the conditions of hypoxia, for KK-5 - 0.02 mg/kg
both in cases of cerebral ischemia, and hypoxia. The most effective route of administrations is intranasal
installation of the water solutions of peptides. In the model of the irreversible bilateral carotid occlusion peptides
KK-1, KK-5, DKP-9 and KRP(c) reduce neurological deficit. On the 3rd day, they decrease rats' McGraw Stroke
Index in 5.1, 8.1, 4.7 and 4.9 times respectively (po0.05 against the control group), and on 4th day this mark was
decreased in 14.2, 7.1, 7.1 and 9.4 times (po0.05 against the CG). As well as these peptides decrease perivascular and
pericellular brain tissue tumor, ameliorate the disturbed cytoarchitectonic of sensorimotor cortex and cerebellum,
normalize the functional status of the neurons. For 7 days the peptide KK-1 restores the volume velocity of blood
flow into the internal carotid artery to 91.6% from basic level, systemic arterial pressure - to 100.0%, central
venous pressure - to 97.9% and the SaO2 - to 99.4%, preventing the no-reflow syndrome appearance.
Tetrapeptide-leader KK-1 demonstrates the protective effect in the model of the scopolamine-induced Alzheimer's
disease in the rats. Anti-amnestic activity of the KK-1reaches 56.5% on the 1st day, and 81.5% - on the 10th day.
Peptide KK-1 decreases caused by neurodestruction acetylcholinesterase overexpression into synaptosomes of the
brain cholinergic neurons, as well as GABA, serotonin, glutamate, and aspartate overexpression. The acetylcholine
content is increased on the background of KK-1by 30.0%. This peptide increases the ATP content and glucose
utilization into the brain, normalizing the energetic metabolism. Respectively to all these indices, the efficiency of
peptide KK-1 exceeds the efficiency of the reference-drug donepezil. Under the condition of the open-field test
was found out sedative properties of the peptides KK-2, KK-3, and KK-5 The mild anxiolytic effect is inherent to
peptide KK-1. It increases the latent time of entry into enclosed arm of elevated plus maze more than in 4 times.
The most pronounced anxiolytic-like effect of the peptides KK-1 and KK-10 have been established under the
conditions of modeling of anxious behavior in mice using high doses of caffeine (120 mg/kg). The compounds KK-1,
KK-2, KK-3, KK-5, and KK-10 reduce helplessness behavior in mice caused by caffeine. On the background of
reserpine-induced depression, peptide KK-1 demonstrates anti-depressant properties. The level of the fragmented
DNA on the background KK-1 use was decreased by 33.2% (po0.05 vs the CG). According to these effects, peptide
KK-1 exceeds one of the most consumable and well-known neuroprotector - citicoline. Under the conditions of
cerebral ischemia, the tetrapeptide KK-1 decreases the content of tumor necrosis factor-alpha into the brain in 1.5



times (po0.05 vs the CG) and increases - interleukin-4 in 1.47 times (po0.05 vs the CG). The tetrapeptides KK-1 and
KK-5 decrease the reactively heightened level of nerve growth factor in 3.5 and 1.6 times respectively (po0.05 vs the
CG). According to the complex of the mentioned data, it was established that the peptide KK-1 demonstrates the
most optimal neuroprotective and psychotropic properties. The peptide KK-1 (the working name is "D-Lysargam")
is planned to introduction to industrial-scale production at State Research Institute Highly Pure Biopreparations
(Saint-Petersburg, RF).
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