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[MpoBigHI NPUYUHU CMEPTI Y BCbOMY CBITI

Leading causes of death globally

(2000 @ 2019

1. Ischaemic heart disease

2. Stroke
O—@

3. Chronic obstructive pulmonary disease

C®
4. Lower respiratory infections

L@

5. Meonatal conditions

& O

6. Trachea, bronchus, lung cancers
—

7. Alzheimer's disease and other dementias

S T

8. Diarrhoeal diseases

@ O

9, Diabetes mellitus

O—@

10. Kidney diseases
e
0 2 - 6 8 10

Number of deaths (in millions)

® Noncommunicable @ Communicable @ Injuries

9 December 2020

Source: WHO Global Health Estimates.

Deaths per million persons in 2012 due to
dementias including Alzheimer's disease
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World Health
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+, XBopoba Anburemepa — HeupoaereHepaTuBHe
" nonieTionoriyHe 3aXBOPIOBaHHA, AKe
XapaKTepn3yeTbLCA NpPorpecyroymmm
NnopyweHHAMU NnoBefIHKU Ta KOFHITUBHUX
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NMaToreHeTUYHUN MeXaHi3M

B — aminoia
AMinoigHi OnALwKn
Cell

Membrade ¢
}m‘l rade

B — aminoig / AMinoigHi onsawkn

(National Institute Of Ages / National Institutes Of Health)

The U.S. Congress created the Alzheimer's Disease Education and Referral
(ADEAR)



NMaToreHeTUYHUN MeXaHi3M

Tau Ginok
HenpodidopunsapHi knyoku

Le3unterpauna

MWKpOTpYyGoueK
et HevipodubpunnapHeie knybku

(cnunwuecs HUMuU may-6eaka)

SUHTErpaLus
MMKpOTpYboUeK

The U.S. Congress created the Alzheimer's Disease Education and Referral
(ADEAR)

MNMpoTeiH tau / HenpodciopunsapHi knyoku (NFTs )

(National Institute Of Ages / National Institutes Of Health)




HeupoaereHepauis

Alzheimer’s disease

(Zhentao Zhang, 2017)
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leHeTU4YHa rinore3a

Causes AD

High

Medium

Risk of Alzheimer's

APP

PSENZ  PSENL

causing
FMendelian
inheritance
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intermediate
effectsf
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(CA Lane, 2017)
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leHeTU4YHa rinore3a

A E Stress or Injury C
Amyloid ApoE Proteolysis :P\"f B APoes ff,/
= Neuronal . §  Mitochondrial
ApPeptide  Age Apolipoprotein E4 EXpEIoN OF ApoE ApoE Dysfunction

I Af I ApoE4
Generation Fragments
Ap Cytoskeletal
Clearance Disruntion ==
Neurodegeneration
Cognitive Decline

(Yadong Huang, 2013)



XoniHepriyHa rinoTtes3a

A Proposed neurochemical changes in Alzheimer's disease

1]
ACh @
Cortical pyramidal neuron
Semmmem—e } sAPPu B
--------------------- ~ APP +ApE
""""" VGiu @
Glu
2]

(Francis, Palmer, Snape, et al, 1999)
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Tau rinoTe3a

Mechanism of Neurofibrillary Degeneration

Normal tau + Tubulin # Microtubules

Kinase 1L Phosphatase

Abnormally hyperphosphorylated tau

'

Sequestration of normal tau, MAP1 & MAP2
by hyperphosphorylated tau

Disassembly of microtubules /\ Polymerization of the

+ hyperphosphorylated tau

. . by association to normal tau
Compromised axoplasmic flow

Y \

Retrograde degeneration

(Loss of synapses) Ubiquitination Y PHE
Death of neurons =& Tangles
Dementia

(Khalidigbal et al, 2005)
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(Francesco Panzal et al, 2019)



'inote3a 3ananeHHsA

!D o Effectson | Synaptic Effects on Effects on
inflammator
: neurons effects AB tau
y cytokine
TNF-a Pro- Synaptic ™ AR ™ tau
apoptotic; | excitotoxicit | synthesis; hyperphosp
prevent y; LTP J AB horylation
apoptosis clearance
IL-16 Neuronal | LTP {, ™ AB ™ tau
death and | synaptic synthesis phosphoryl
damage ™ | plasticity, ation
J AB- J tau
related pathology
pathology
IL-6 Rescue LTP ¢, 4 AR ™ tau
neurons prevents deposition | phosphoryl
synaptic ation

loss

Brain BEBB Blood

L%
Microvessels
TNF-a, IL-1p, I4-6

deposution

.

AP

.l

TNF-u, IL- 1;5 7
Alzheimer's !
i TNF-6, IL-18
Activated
microglia
< Pro-inflammatory
cytokines
TNFE IL-1p
“Tau hyperphosp __.
— horylation -~
Neuronal

loss

(Wen-Ying Wang et al, 2015)




'inote3a 3ananeHHsA

Apoptotic Neurons
Damage associated Inflammation
Accumulation of AR and tau oligomers
LPS, Hsp60 and other unknown ligands

Accumulation of Neuronal Debris Increased Phagocytosis
Ineffective clearance of AP and tau oligomers Anti-Inflammatory
Increased pro-inflammatory Cytokine Release Increased Debris Clearance

Reduced response to TLR stimulation

(Faris Yaghmoor et al, 2014)




MeTaboniyHa rinorte3sa

PaKkTopu pU3UKY + [eHeTUYHA CXUNBHICTb _

apTepianbHa rinepTeHsid
* LyKpoBui giabet
*  OXMUPIHHS
* 3HMXeHa po3yMOBa aKTUBHICTb
* 3HMXeHa (Pi3nvHa aKTUBHICTb
* BXWBaAHH4A arikorosno Ta
TIOTHOHOMAMNIHHS
* genpeciqa

* XPOHIYHUN CTpeC XBOp06a
* YepenHo-mMo3KoBa TpaBma

MeTaboni4Hi
NnopyLeHHSA

INMokanbHi 3MiHN

Anburenmepa




MeTaboni4Hi
NnopyLeHHSA

INMokanbHi 3MiHN

mMroKokopTUKOoIan

XBopoba

Anburenmepa




24 JlenTnH npu xBopo6i Anbureimepa
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Late-life

(Matthew J. McGuire, Makoto Ishii, 2016)



Heunponentug Y npu xBopobi Anburenmepa

3MiHM piBHIB NPY

3HWXKEHHS BMICTY Henponentmuay Y
noaibHol iMyHopeakTMBHOCTI (NPYLI)

3HMKeHHSA ekcnpecii MPHK NPY

3HWXEHHSA BMICTY NPY Yy nrasmi

P-pn [(Po3noain peuentopiB NPY EdekTn peuentopiB NPY
NPY
Y1 rinokamn, murganenofibHe Tino, |3BY)XEHHA CyauH,
Tanamyc, rinotanamyc, kopa perynoBaHHSA Xap4oBoi
rOSTIOBHOrO MO3KY NOBEeAiHKN, peryrntoBaHHS
TPUBOrK Ta aenpecii
Y2 rinokamn, murganenoaibHe Tino, |3BYXXEeHHS CYOuH,
Tanamyc, rinotanamyc, kopa perynoBaHHA Xap4oBol
rOSIOBHOIMO MO3KY MNOBEAIHKN, TPUBOXXHOCTI Ta
Aenpecii, HeMPo-NPOTEKTOPHI
edekTn
Y4 MegianbHa npeonTu4Ha 30Ha, peryrnoBaHHA 3aHENOKOEHHS
napaBeHTPUKYNApHe A0pO0, 30Ha |Ta Aenpecii
nocTpemMu
Y5 rinokamnm, NosicHa Kipka perynoBaHHA Xap4oBol

FONIOBHOrO MO3KY, TanamiyHi,
rinotanamivHi agpa

NoBeAIHKN, HEMPOMPOTEKTOPHA
aisa

(Chunrong Li at all, 2019)
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Heuponentung Y npu xBopobi Anburenmepa

MNO-Cyelic GMP pathway
1
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Related mechanism
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neurodegenerative
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support
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effects on some
clinical manifestations
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pIsK pathway
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HPA axis
hyperactivity

g™

lll-’h‘.i‘_,/

ATCH and cortisol
plasma levels

NPY, Neuropeptide Y; ERK, extracellular regulated protein kinases; NO-Cyclic GMP,nitrous oxide- cyclic guanosine
monophosphate; SAPK/JNK, c-Jun N-terminal kinases/stress-activated protein kinases; BDNF, Brain-derived
Neuro-trophic Factor; CREB,CAMP-response element binding protein; PI3K, phosphatidylinosiyvol-3-Kinase;
MEK/ERK, methyl ethvl ketone/extracellular regulated kinase; PKA, protein Kinase A; P38K, Serine/threonine
protein kinase; HPA hypothalamic pituitarvadrenal axis; ATCH, adrenocorticotropic hormone;

(Xin-Yi Chen at all , 2019) (Chunrong Li at all, 2019)



.+ [nmokokopTUKoIiaK npu xBopobi AnbLrenmepa

Stress

Alzheimer's disease
disrupts stress circuits ACTH

Disease

Stress drives
Alzheimer's disease

()

Hippocampus Hippocampus

(Sami Ouanes at all , 2019) (Nicholas J.Justice, 2018)

Cortisol



linoTanamyc Ta xBopoba Anburenmepa

1 Hypothalamic JAvN ' Amyloid Fathology [ DEPRESSION ]
Signalin (o Tt 8 &0
. g f‘:ﬁ.’(’ ' {7 I Tau Pathology
Insensitivity to st AR AN HPA axis dysfunction Neurotrophic factors
: ey B Cognition and Memaory
Feedback Signal . ) l < 4 . Chronic inflammation
il i '\ ypothalamus
Hg.rpc:thalarHUE P"u“m\_\
e T Pro-inflammatory
I I Glucocorticoids cytokines
nil a-’lg- Adrenal Microglia
Astrocyte
Amyloid-beta  tau
{ Increased vulnerability to Ap toxicity ]
DYSFUNCTION and hippocampal atrophy
HF Axis

Systemic Metabolism

Sleep/Circadian Rhythm [ ALZHEIMER’S DISEASE }
Bone Metabolism

(Makoto Ishii, Costantino ladecola, 2015) (Cassano T at all, 2018)
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