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AMP-Activated Protein Kinase: Structure, Function, and Role in Pathological Processes. D.S. Novikova, A.V.
Garabadzhiu, G. Melino, N.A. Barlev, and V.G. Tribulovich. Biochemistry . 2015, 80(2), pp.127-144.
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Telmisartan enhances mitochondrial activity and | MeTdbopmu ‘ 0

alters cellular functions in human coronary artery

endothelial cells via AMP-activated protein kinase 0o s

pathway. Kurokawa H., Sugiyama S., Nozaki T. et al. CTVIMW'IFILI,I/IH MbILLEYHOM
Atherosclerosis, 2015. 239(2) p. 375
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[Tpamble akTuBaTopbl AMOK
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Bbiin BbISIBNEHbl B pe3yrnbraTte BUPTYyanbHOro CKpUHMHra 6a3bl NpupoaHbIX
coeauHeHun. [lepBuYHbIM KpuTepmem oOTOopa criyXuna pacydeTHad 3Heprusd
cBA3biBaHMA ¢ AMO®-ceBasbiBaowmmm cantamun. [anee otbop npoBoawuncsa no
KputepusiM OMOOOCTYNMHOCTM N MaKCMMaribHOro pacyeTtHoro nogodbus c¢ AMO.
[uHamuyeckne mMogenupoBaHMe Mokasano, 4YTO COeOMHEHUS  CMOCOOHBLI

CBR4A3bIRAThLCA aHANOrM4yHo ANMO
In Silico Design for Adenosine Monophosphate-Activated Protein Kinase Agonist from Traditional

Chinese Medicine for Treatment of Metabolic Syndromes H.C. Tang, C.. Chen, Evid. Based
Complement. Alternat. Med., 2014, 928589.




[Tpamble akTuBaTopbl AMOK

@ Annocrepunyeckuin
caunTt X
| 2

k3§ Chelidonium / J[XJ
- | HYucmome /, ) / /\

B kayectBe aktmBatopa AM®K
CaHrBMHaApUH  3aUKCUpoBaH
npu uccrnegoBaHUKM in vitro Ha

ocHoBe FRET-adpdpekTta CaHremHapu
H

Sanguinarine is an allosteric activator of AMP-activated protein kinase
J. Choi, N. He, M.K. Sung et al, Biochem. Biophys. Res. Commun.,
2011, 413, pp. 259-63
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Henpamble aktuBatopbl AMOK
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Henpsamble aktnBaTtopsbl AMOK

| )AKTMBaTopbl KMHa3bl CaMKK[3, akTusumpytoien AMPK
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AMP-activated protein kinase: 'a cup of tea
against cholesterol-induced neurotoxicity. de

Morentin PB. M., Gonzalez CR., Lopez M. \
J. Pathol. 2010, 222(4), pp 329-334.




Henpsmbie aktuBaTtopbl AMOK

[ 2 ' AxktuBatopbl knHasbl CaMKKPB, aktusmpytoLlen AMPK
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MexaHnam aktmBauum AM®PK nocpencrsom
pecsepaTpona uccnegosancad B - paMkax
paspaboTkn npenapaTa ang 6opb0ObI ¢ 60NE3HbLIO
Anburenmepa nyTeM CHWXEHUSA YPOBHSA [3-
aMuriongHbIX MenTuagoB 3a CYET CTUMYNAUNU
ayToarnu

AMP-activated Protein Kinase Signaling Activation | Novel synthetic small-molecule activators of AMPK as
by Resveratrol Modulates Amyloid-B Peptide | enhancers of autophagy and amyloid-B peptide
Metabolism. V. Vingtdeux, L. Giliberto et al. Biol. || degradation. V. Vingtdeux, P. Chandakkar et al. FASEB
Chem., 2010, 285, 9100. J., 2011, 25, 2109.




Henpsmbie aktuBaTtopbl AMOK

[ 3 ' AktuBaTopbl KMHa3bl LKB1, akTuBupytoLen AMPK
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Synthesis and biological evaluation of arctigenin
ester and ether derivatives as activators of AMPK. S.
Shen, J. Zhuang et al, Bioorg. Med. Chem., 2013,
21, 3882.

Arctigenin efficiently enhanced sedentary mice
treadmill endurance. X. Tang, J. Zhuang et al. PLoS
One, 2011, 6, e24224.




Henpsmbie aktuBaTtopbl AMOK

[ 3 ' AktuBaTopbl KMHa3bl LKB1, akTuBupytoLen AMPK
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CKPUHMHIT OMBNnoTeku
NPUPOAHBLIX

[MaHgypaTuH [lepopanbHoe MpUMEHEHNE

S A [MaHaypaTtvHa Ha MbILWKUHBIX
MOaEensix c
NHOYLUNPOBAHHLIM
Boesenbergia pandurata OXUPEHUEM

Kumauckut umbups cnocobCTBOBANO CHUXEHMIO
BEca U cogepaHua Xxupa B
opraHuame, YMEHbLUEHUIO
cTeaTtosa neYyeHu 7

Therapeutic potential of panduratin A, LKB1-dependent yny4yLeHunto nmnungHoro

AMP-activated protein kinase stimulator, with activation of NPOJOVITS CEIBOPOTKU KPOBW.

PPARa/d for the treatment of obesity. D. Kim, M.S. Lee et al.
Diabetes Obes. Metab., 2011, 13, 584.




Henpsmbie aktuBaTtopbl AMOK

3 | AKTuBaToOpbl KMHa3bl LKB1, akTuBMpytoLein AMPK
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Kypkymu [1eMeTOKCUKYpPKYyMU
H H

Curcuma

Bbiflo nokasaHo, YTO KypKYMWH MOAaBNsieT 3KCMPEecCU0 reHOB [IIIOKOHeoreHesa U
yBEMNYNBAET YCBOEHME T[MOKO3bl B nepudepndecknx TKaHax AMPK-3aBUCUMbIM
obpasom. B 0Oonee no3gHUX wuccrnegoBaHUSAX NPOU3BOAHOE KYPKYMUHA -
OEMETOKCUKYPKYMUH Mokasano 60rbLuyto akTUBHOCTb M OKa3anockb 6oriee ctabunsHo.

Demethoxycurcumin modulates prostate cancer cell proliferation via
AMPK-induced down-regulation of HSP70 and EGFRC.M. Hung, Y.H. Su,

H.Y. Lin et al. J. Agric. Food Chem., 2012, 60, pp. 8427-8434




Henpsmbie aktuBaTtopbl AMOK

[ 3 ' AktuBaTopbl KMHa3bl LKB1, akTuBupytoLen AMPK

Cpean TepneHOMOOB TaKKe HaxoOATCA CTPYKTYpHI,
CNocoOHble  akTmBupoBatb AMPK. B  yvacTHoCTW,
TputepneHouabl U UX T[NMUKO3UAObI, BblAeNleHHble W3
Momordica charantia, BbI3blBalOT aktuBauuto AMPK B
MbILLEYHbIX KINeTkax W agunoumtax U CTUMYSIUPYIOT

YCBOEHWE TNOKO3bl NEpUMEPNIECKUMN TKAHAMMN
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Antidiabetic activities of triterpenoids isolated from bitter melon associated with activation
of the AMPK pathway. M.J. Tan, J.M. Ye, N. Turner et al, Chem. Biol., 2008, 15, 263.




Henpsmbie aktuBaTtopbl AMOK
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Henpamble aktuBatopbl AMOK

AKTUBMpYyOWAss  CrnOoCOBHOCTb  HenpsiMbIX
aKTUBaTOpPOB, KaK npaBuriio,  SABMsieTCA
pes3ynsTaTtom 3aencTBoBaHuA
MHOIOCTYNEHYaTbIX CUrHarbHbIX KackadoB W
Aake ecnu onpegernieHo, YTo COoednHEHMe
aencteyet Ha AM®K yepes LKB1, aTo 03Ha4yaer
NULLIb TO, CUrHanm Ha akTuBauUKO rnepenaetcd
nocpeactsom LKB1, HO He onpenensieT LKB1 kak
“HENoCpPenCTBEHHYO MULLEHD.

[MpaMble akTMBaTOpbl WUMEKT HECOMHEHHOE MNPEUMYLLECTBO B CUNy
NPO3pPa4yHOCTM MEXaHM3Ma B3aUMOAENCTBUS W OMpPederieHHOCTU caunTa
CBA3bIBAHMA, 4YTO OCODOEHHO UEHHO Npu pa3paboTke TepaneBTUYECKN

OpaHako He CTOUT 3a0bIBATb HuskomonekynapHbele  aktmsatopbl  AM®

BO3MOXXHOCTU CUHEPrn4ecKoro aKTuBnpyemou NPOTEeNHKMHA3bI -

MOAYNATOpPbI SHEepreTU4Yeckoro
3 eKTa npu COBMECTHOM
Pp P meTabonunama. Hosukosa [1.C., Mapabampxuny

A.B., MenunHo [x., bapnes H.A., Tpubynosuy

MPUMEHEHUN NPSMbIX U HENPSIMbIX
LR elel RNV SR GO LISRUVEL LN | B [i3s. Akag. Hayk. Cep. xum., 2015, 7
BTOpbIE 3a,£I,eI7ICTByI-OT KNMHa3bl, 1497-1517
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AMPK in the central nervous system: physiological roles and pathological implications. Rosso P,,
Fioramonti M., et al. Research and Reports in Biology. 2016, 7, pp 1-13.




CHuxeHune aktmHoctn AM®PK Bo dopOoHTaNbHOM
KOpTEKCEe npu npuMeHeHuUn ranonepuaona

Phospho-AMPK

[Mpobnematuka metabonnyeckmnx
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Haloperidol inactivates AMPK and reduces tau phosphorylation in a tau mouse model of
Alzheimer's disease. Koppela J., Jimeneza H., et al. Alzheimer's & Dementia: Translational
Research & Clinical Interventions. 2016, 2(2), pp 121-130.




KomMmneHcaums metabonmnyecknx HapyLleHnn
npu Nnpueme HeUpPOnNenTUKOB
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Onansanu bepbepu MeTtdopmun MnbeHknammn
H H H O
Group Weight gain (g) White fat (g) Brown fat (g)
Ctrl 14.5+241 1.93+0.17 0.52+0.02
Olan 30.65+193 3.02+0.19 0.33+0.05
Olan+Ber 24.26+2.29 2.23+0.19 046 +0.03
Olan+Met 24.88+2.74 2.0+0.14 0.6+0.03

Metformin and Berberine Prevent Olanzapine-Induced Weight Gain in Rats. Hu Y., Young A. J., et
al, PLoS One. 2014, 9(3), e93310.

Differential effects of 3 classes of antidiabetic drugs on olanzapine-induced glucose dysregulation
and insulin resistance in female rats. Boyda H.N., Procyshyn R.M., et al. J.Psychiatry Neurosci.

2012, 37(6), pp 407-415.




KoppeKuuna TpeBOXXHOIo noBegeHnsa npu
nemmyeckom ctpecce nytem aktmsaumm AMOK
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Neurological scores in 3 days after ischemia
Neurological score — - . _
Groups Neurological scores
COBOKYMHa4dA NH NH
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Metformin improves anxiety-like behaviors through AMPK-dependent regulation of autophagy following
transient forebrain ischemia. Sarkaki A., Farbood Y. et al. Metab. Brain Dis. 2015, 30(5), pp 1139-1150.




[loBegeH4eckme peakumm KOHTPONMpyemblie
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dnyokcetu
AHTUaenpeccaHT,
CeneKTUBHbIA UHTIMBUTOpP

obpaTHoro 3axsara
CEePOTOHWHA.

CORT - KOPTUKOCTEPOH NHOYLUMPYEMbBIN
cTpecc. Mogenb Taxernou genpeccun.

AHanorom KOpTUKOCTEPOHA B YE€NOBEYECKOM
opraHuM3Me SBRSIeTCA KopTu3on. Manuiuek
KOpPTU30Ma MOBbLILLIAET KPOBSHOE AaBMEeHUe,
peoyumpyeT MblEYHY0 TKaHb, YMeEHbLLaeT
MAOTHOCTb KOCTeR, Bbl3blBAET

FMNEePIMUKEMUIO U OXUPEHWE, CHWXAET
UMMYHUTET W nogaBnsieT  OYHKUUIO

[LINTOBUAHOW »Kerne3bl

Immobility tim

NH NH

pumeHeHune aktuBatopa AMOK komneHcupyet cTpecc-06ycrnoBreHHoe
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AMPK Mediates Glucocorticoids Stress-Induced Downregulation of the Glucocorticoid Receptor in Cultured
Rat Prefrontal Cortical Astrocytes. Yuan S.Y,, Liu J., et al. PLoS One. 2016, 11(8), e0159513.




Ponb AM®K B KOTHUTUBHOM
npoLecce

-----------

- = -

- ~o
~

Synaptic
plasticity \

———- | ADP + P ATP) =—> | ROS ----X—----» Cognition

\\_// Loss of
/ el homeostasis

Curcumin Amelioration of cognitive decay in mouse model of Alzheimer’s disease ;

Turmeric (curry spice)
amelioration of cognitive decay in traumatic brain injury in rodents

Flavonoids Cognitive enhancement in combination with exercise in rodents ;

Cocoa, green tea, Ginkgo tree, citrus
improvement of cognitive function in the elderly

fruits, wine (higher in red wine), dark
chocolate

Brain foods: the effects of nutrients on brain function. Gdmez-Pinilla F. Nat. Rev .Neurosci. 2008, 9(7), pp
568-578.

Exercise in a bottle: Nestle is developing
smart food that can recreate the effect of

Exercise in a Bottle Is Next Food Frontier

for Nestle
working out

Daily Mail

Bloomberg




AMOK akTnBupyetca B obnactax moara
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Region-specific adi@ation of the AMPK system by cocaine: The role of D1 and D2 receptors. Xu S.,
Kang U.G. Pharmacology, Biochemistry and Behavior . 2016, 146-147, pp 28-34.
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In vivo models Dimebon treatment
. . N o > T H3C CH
v-Synucleinopathy Increase of average lifespan of transgenic animals | 3 N/ 3

Delay in the development of locomotor and coordination pathologvl

Reduced amyloid deposits in the spinal cord gray matter |

N

Tauopathy Reduced accumulation of hyperphosphorylated tau in the spinal cord

Slower decline of motor function compared to non-treated animals

Autophagic machinery was not responsible for clearance of the =

intracellular tau deposits |

- = : . N
FUSopathy Mean lifespan increased compared to non-treated animals

Experiment is ongoing CHs
In vitro experiments Dimebon treatment
Cell models of TDP-43 Concentration-dependent reduction of TDP-43-positive aggregates 6

proteinopathy D.M Meoo

Fractionated spinal cord Decreased levels of ageregated y-synuclein in the detergent-insoluble ﬁ'acti()nl

tissues of y-synuclein mice  Redistribution of monomeric ubiquitin to the buffer-soluble fraction
Mitochondria assays Decreases calcium-induced depolarization and swelling
Increases calcium retention capacity in the presence of 3-amyloid
Inhibition of swelling and lipid peroxidation of rat liver and brain
mitochondria induced by TBHP

Novel Sites of Neuroprotective Action of Dimebon (Latrepirdine). Ustyugov A., Shevtsova E.,
Bachurin S. Mol. Neurobiol. 2015, 52(2), pp 970-9788.

AKTUBALNA
AMOK ?

Latrepirdine is a potent activator of AMP-activated protein kinase and reduces neuronal
excitability. Weisova P., Alvarez S.P,, et al. Transl. Psychiatry. 2013, 3, e317.
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