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AHHOTALMA

BonesHb Anbureiimepa (BA) npeacTaBnseT coboit HelpogereHepaTMBHOE 3aboneBaHuWe, noparkaloliee B GONbLUMHCTBE
CyyaeB NOAEN NPEKNOHHOMO BO3pacTa, OT/MYMTENBHOM YepPTOM KOTOPOro ABMIAETCA MPOrpeccupyioLLas noTepsa NaMATU.
B HacToAwmI MOMeHT He cyluecTByeT 3Q(EKTUBHOM NeKapCTBEHHOW Tepanuu. Pe3ynbTaThl KIMHUYECKUX UCCHed0BaHUMN,
MOCBALLEHHBIX M3Y4EHMI0 NIEKAPCTBEHHBIX CBOVCTB aMUIIOM-CBA3LIBAIOLLMX aHTUTE, YKa3bIBAKOT HA CIOMHbBIN MyNbTU(aK-
TOpWanbHbIA MexaHuaM natoreHe3a bA 1 Heo6X04MMOCTb NOMCKa HOBBIX MONIEKYNIAPHBIX MULLIEHEW, TapreTHO BO34eNCTBYA
Ha KoTopble Mpy NoMoLLM $apMaKoIorMYeCKUX areHTOB MOMKHO 3aMef/IUTb NPOrpeccUpoBaHme 3aboneBaHus.
Kanbumesas runotesa BA yTeepsnaaert, uto HapylweHue Ca?* roMeoctasa yepes aHOMasibHOe GyHKLMOHMPOBAHME Kaslb-
LMN-NPOHULIAEMbIX BENKOB, TaKMX Kak MOHHbIE KaHajbl niasmatuyeckon Membpatbl (NMDAR, AMPAR, VGCC), voHHble
KaHanbl BHYTpuKneTouHblx geno 3MP (RyanR, IP3R), neno-ynpaensemMble KaHanbl (TRPC6-3aBMcKMbIN), 6enoK, obpasyio-
WM MuTOXOHAPUanbHY0 nopy (mPTP), nexumt B ocHoBe natoreHe3a bA. B noarteepaeHve $YHKLMOHANLHOCTM Kab-
LIMEeBON r1noTe3bl, eQMHCTBEHHBIA BPEMEHHO obnervatwowmii cumntoMel BA dapMakonoruyeckuii npenapat — 6nokatop
NMDAR — MeMaHTHH.

loTepA cMHancoB B Mo3re NauMeHToB ¢ bA KoppenupyeT ¢ KOrHUTUMBHBIMU gUCYHKUMAMK. [Tpenapatsl, OrpaHMYMBaloLLmMe
MOTEPI0 CMHAMCOB, ABMAKTCA MHOM006eLLalWMMI GapMaKoNorMYecKMMU areHTaMu. KaTMOHHbIN KaHan nepexogHoro pe-
LenTopHoro noteHuuana, noacemenctso C, une 6 (TRPC6) perynupyet obpasoBaHue Bo36ypatoLiero cuHanca. Monowu-
TenbHaA perynauua TRPC6 npuBoauT K yBennyeHUo 06pa3oBaHMA CUHAMCOB, YNyYLLEHUIO 00y4eHUA 1 MaMATU B MOAENAX
Ha ¥KMBOTHbIX. TakMM 0bpa3oM, KaHanbl TRPC6 npepcTaBnAlT co60iM NpuBReKaTenbHyl0 MONEKYNAPHYI0 MULEeHb. PaHee
Mbl MOKa3anu, 4to KaHanbl TRPCé ABNAIOTCA KNloueBbIMU perynAatopamu deno-ynpaenseMoro Bxofa Kanbuua (nSOCE)
B HelpoHbl runnokamna [1]. TRPCé-3aBucumMbii nSOCE HeobxoauM Ans nofaepKu rpuboBUAHBIX LUMMIMKOB W 3aLLUThI UX
0T aMUOMGHON TOKCUMYHOCTM In vitro. beino nokasaHo, uto TRPCé-nonoxuTensHble perynatopbl MoOryT BOCCTaHaBNMBaTh
AeduUUMT [ONrOBpEMEHHOW MOTEHLMALMM B Cpe3ax Mo3ra, MosyyeHHbIX 0T TpaHCreHHbIX Mbilei ¢ bA. OgHako paHee Bce
UCMbITaHHbIE HAMW coeMHeHMA, HaueneHHble Ha TRPCé, He npeogoneBanu rematosHuedanuyeckuin bapbep (M3b).
HenaBHo 6bin MOEHTUPULIMPOBAH HOBLIA CeNeKTMBHBIN aroHucT TRPC6, 3-(3-,4-aurnapo-6,7-aMMeToKCcU-3,3-aMMeTnn-
1-n30xmHonMHUN)-2H-1-6eH30onmpaH-2-oH (C20). [2]. Mbl uccnenoBany TepaneBTUYECKUI NPOPUNbL HOBOFO CENEKTUBHO-
ro nonoxutensHoro Mopynatopa TRPC6 u npopgemoHcTpupoBanu, yto C20 ceasbiBaeT TRPC6 B ero BHEKNETOYHOM YacTy
B CanTe cBA3bIBaHMA aroHucTa. C20 npoABnAeT CMHANTOMPOTEKTOPHbIE CBOWCTBA N Vitro M BOCCTaHaBAMBAET CMHANTUYe-
CKyI0 MacTUYHOCTb B Cpe3ax Mo3ra cTapbix Mbiwen SXFAD. C20 adpderTBHO npoHMKan yepe3 3B, He Bbi3biBaA OCTpYHo
M XPOHWYECKYI0 TOKCMYHOCTb B AuanaszoHe o3 10-100 Mmr/kr. BHytpubpiowimHHble uHbekumn 10 mr/kr C20 B TeyeHue
14 nHen ycuMNMBAIOT KaK 3aBUCUMYIO OT FMMMOKaMa KOHTEKCTHYIO, Tak M HE3aBUCUMMYI0 OT MMMMOKaMna NaMATb 0 CTpaxe
y Mbiwwert 5xFAD [3]. Takum o6pasoM, C20 MorKeT 6bITb NPM3HaAH NEPCEKTUBHLIM COeanHEHMEM, cnieuuuryHbiM ana TRPCA,
KOTOPOE MOMKET YMEHBLUUTL CHUMEHUE KOTHUTUBHBIX QYHKLMN.

KnioueBble cnoBa: TRPCé; cuHanc; 6onesHb AnbureiiMepa; NpoToTMn feKapcTaa.
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Benzopyran derivative penetrates the blood-brain
barrier, eliminates synaptic deficiency and restores
memory deficit in 5xFAD mice
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ABSTRACT

Alzheimer's disease (AD) is a neurodegenerative disease that primarily affects older individuals and is characterized
by gradual memory loss. Effective drug therapy for the disease is currently lacking. The clinical study findings of the
medicinal properties of amyloid-binding antibodies demonstrate a multifaceted and intricate pathogenic mechanism
of AD. Consequently, there is a crucial necessity for the exploration of novel molecular targets that can be subjected to
pharmacological intervention to impede the disease progression.

The calcium hypothesis of AD posits that the pathogenesis of AD is rooted in the aberrant performance of calcium-permeable
proteins that disrupt Ca** homeostasis. Such proteins include plasma membrane ion channels (NMDAR, AMPAR, and
VGCC), intracellular ER ion channels (RyanR and IP3R), TRPCé-dependent store operated channels, and the mitochondrial
pore-forming protein (mPTP). In support of the calcium hypothesis, the only pharmaceutical medication that offers temporary
relief of AD symptoms is the memantine, an NMDAR blocker.

Synaptic loss in the brains of AD patients is associated with cognitive impairments. Drugs that reduce synaptic loss show
promise as pharmacological agents. The transient receptor potential cation channel, subfamily C, member 6 (TRPCé),
regulates excitatory synapse formation. Positive regulation of TRPC6 leads to increased synapse formation, enhances
learning and memory in animal models. Therefore, TRPC6 channels constitute an attractive molecular target. We have
previously demonstrated that TRPCé channels regulate store-operated calcium entry (nSOCE) in hippocampal neurons
[1]. TRPC6-dependent nSOCE is essential for support of neuronal spines and protection against amyloid toxicity in vitro.
Research indicated that TRPCé positive regulators can restore long-term potentiation deficits in brain slices obtained from
AD transgenic mouse models. However, none of the TRPCé-targeting compounds tested in our study have successfully
crossed the blood-brain barrier (BBB).

Recently, a novel selective TRPC6 agonist, 3-(3-,4-dihydro-6,7-dimethoxy-3,3-dimethyl-1-isoquinolinyl)-2H-1-benzopyran-
2-one (C20), was identified [2]. The aim of this study is to investigate the therapeutic profile of the newly discovered
selective TRPCé positive modulator. Our findings indicate that C20 binds to TRPCé extracellularly at the agonist binding
site. Additionally, C20 exhibits synaptoprotective properties in in vitro experiments and recovers synaptic plasticity in
brain slices of aged 5xFAD mice. C20 effectively passes through the BBB without causing acute or chronic toxicity in
dosages ranging from 10-100 mg/kg. In a 14-day treatment of intraperitoneal injections with a 10 mg/kg dosage of C20,
hippocampus-dependent context and hippocampus-independent cued fear memory improved in 5xFAD mice [3]. Therefore,
C20 is a promising TRPC6-specific compound that may aid in reducing cognitive decline.
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