HEPBHbIE KAETKW
BOCCTAHABAUBAIOTCA NAN
KAK YAYHUWLNTD NMAMATH

BbinoAHUWAQ: cTyAeHTKa 6 Kypca AedebHoro ¢akyabTeTa bysraH HukoaeTTa.
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MCTOPUA BOITPOCA

Kak ToAbKO pa3BuTHE 3aKOHYEHO, POCT U pereHepaLus
aKCOHOB M A€HAPUTOB rpekpawatoTcs. LleHTpbl B3pocaoro
MO3ra rnpeACTaBAsIIOT CObOK HEYTO yCTAaHOBAEHHOE,
3aKOHYEHHOE U HeU3MeHHoe. Bcé MoxxeT ymepeTb, HUYTO He
MOXKeT 6biTb BocCTaHOBAEHO», — PamoH-n-Kaxaab, 1913

HobeAeBckas npemus no ¢usmonornm nanm meamumHe 1906 «B 3HaK NpU3HaHUS TPYAOB O CTPOEHUU HEPBHOM CUCTEMBIY.




(@ 1EPBbIE AOIrAAKMU

- J.AlItman.Are new neurons formed in the brains of adult mammals? Science
1962; 135, 1127—-1128 (nepsoe npeanoAokeHue o HevjporeHese B
rMnnoKamre y MbilUewt, MOAYHYUBLUMX TPABMY).

- F. Nottebohm. From bird song to neurogenesis. Scientific American 1989.
260: 74-9 (c HacTynaeHuemM ce3oHa CriapmBaHMUsl Y CAMOK KaHapeeK B SAPax
MO3ra, CBSI3aHHbIX C BOKaAM3aLmer u obydeHnem, pe3Ko BO3pacTaeT YMCAO
HEeHpPOHOB).

Eriksson P S., Perfilieva E., Bjork-Eriksson T., et al. Neurogenesis in the adult
human hippocampus. Nat. Med. 1998;4: 1313—1317 (nocmepTHbI¥i aHaAn3
aKTUBHOCTU IUIMMOKAMMAAbHbIX HEMPOHOB Y AIOAEH, MPU XKU3HU
MpUHUMaBLUMX 5-6pOMOAE30KCUYPUAMH).

«3TO 6bIAO pEaAbHbIM LLOKOM, MOTOMY YTO HaM BCErAa MperioAaBaAM, YToO
B3POCAbI¥I MO3I COXPaHSIET TOT XK€ CaMbl¥i pa3Mep, C TEMU XKe CaMbIMM
KAETKaMu, HaBceraa. 3T1o 6bIAO HEOCOPUMbIM ¢paKTOM 3HaHMA mo3ra. Kak mux
MOrAo cTatb boAbLUe? DTO NMPOTUBOPEYMAO BCEMY, YTO S KOrAa-AMbO
M3y4aa...» - nucas Hotrebom.




"The effects of wing bud extirpation on the development of the central nervous system in chick
@ embryos", Journal of Experimental Zoology, 1934; 68:449-494.
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“Jlns HOpMAbHO20 PA38UMUSL HEPBHOU CUCTMEMDL
HeobXxooumMa 2ubelb HepeHbIX KI1eMOK, MOAbKO
CNeyUaIbHbiM 00pa30M 3anpocpamMmupo8antas’.
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Hamburger Viktor and Rita Levi-Montalcini.“Proliferation, Differentiation and Degeneration in the
Spinal Ganglia of the Chick Embryo under Normal and Experimental Conditions.” Journal of
Experimental Zoology,|949: 457-501

Onyxo/egvle MblULUHbLE MKAHU, KYPUHAS
KDPOBb, IKCMPAKM IMOPUOHOS ...
Yy8CmMeUmesibHble aH2IUU IMOPUOHA =
Heobxooumbvle uHepuoueHmol OJis
OmKpwulmusL (haxmopa pocma Hepeoa... U
gaxkmopa pocma dnumenusl.

HobeAeBckas npemus no ¢usmnororum mam meamumHe 1986 «B 3HaK NpuUsHaHMS OTKPLITUM, UMEIOLLIUX
Ba)KHeMLLIee 3Ha4YeHME AASl PACKPbITUS MEXaHU3MOB PeryAsiLlUM poCTa KAETOK U OpraHoB».
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*CNpayTUHr (POCT OTPOCTKOB HEMPOHOB)

MEXAHUU3MDbI *apbopusaums (BeTBAEHME AEHAPUTOB)
HEI;IPOI'IAACTM‘-I HO °“3MeHeHMe CUHaNTUYECKOM NPOBOANMOCTH (pe3epBbi)

*HeMporeHes (CTBOAOBbIE KAETKM)




Saive A-L, Royet |-P, & Plailly J.A review on the neural bases of episodic odor memory:

from laboratory-based to autobiographical approaches. Frontiers in

Behavioral Neuroscience 8 (2014). doi: 10.3389/fnbeh.2014.00240
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TRENDS in Neurosclonces
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TAENDS in Newrosoences

Henriette van Praag. Exercise and the brain: something to
chew on.Trends Neurosci. 2009 May; 32(5): 283-290.



Molteni R, Barnard R}, Ying Z, Roberts CK, Gémez-Pinilla F. A high-fat, refined sugar diet reduces hippocampal
brain-derived neurotrophic factor, neuronal plasticity, and learning. Neuroscience. 2002;112(4):803-14.






Brain and Behavioral Changes

Exercise Protocol

Time Course Post-Exercise Cessation

A

20mn 4min | &0min | 2Omin | 100 min | 120min 24hrs+

A. Behavioral Changes :
Prefrontal-Dependent Cognitive Function "
Mood

Enhanced positive mood states™
Decreased negative mood states™

S0 min oycing at 85% of age-predicted MER, with additiceal S min warnmup and cookdoam

A range of exercise modes ot varying intensites {low to very high for 3 duration of 7 to over 75 mn
30 min of serobic exerose class ot sge-predicted 60-B0% of MMt

Anatomical Sites

Stress Reduction - S0 or 120 min of eycling at 50-55% of VO, max, with additional 3 min warmup
B. Neurophysiological Changes
Extracelluior Recording
Increased theta™ S min of treadmidl renning at speeds ranging from 1 1o 22 em/sec
EEG

Increased delta, theta, alpha and beta™
Increased P300 amplitude™
Decreased P300 latency™
ANIRS
Increased activation during task performance’™
_Increased HAROLD during task performance™
TMS
Excitation’”
Inhibition'’®
MR
Increased hippocampal patters similarity’"”
Altered activation to an acute stressor™

L4 range of exercise modes 3t various Intensities for a duration of 2 to 60 min
20 min of treacmd|l walking at 50% of age pradicted MHR
20 min of troadnll waking a1 650% of age-predicted MHR

10 min of cyckng at SO% of VO, max
10 min of cycling at 0% of VO, max

20 min of cycling at 65-70% of 2ge- pradicted MHR, with addtional S min warmup
20 min of cycling at 65-70% of age-predicted MHR, with additional S min warmup

25 min of high-interaity Interval cydling at BI% of age-predicted MHR, with additionad 5 mén warmup and coaldown
30 min of treadeill waking/running 3t 80, 70% of VO, max

wa E

Hipoocsenours

Frontal, Temporal, Parietal and
Oecigital Conticas

Prefrontal Corsex

Primary Motor Cortes

Hippotampus, Frontal and
Termporn| Cortices

C. Neurochemical Changes
Lactate '
Cortisol **"
Neurotrophing
BDNFIN
IGF-1
VEGF
Neurotransmitters ™°
Dopamine’”
Norepinephrine®
serotonin’
Acetylcholine
GABA™
Glutamate

197 for rewiewh

gl

Endogenous Opioids *™

Endocannohbinoids

Groded execcise test on & bicylos engometer to B5% of age-predicted MHR

30 min treadmill running at kow- (15 m/min} or moderate-intensity (25 m/min]

120 min treacmsll running at 12 my'min
120 min treadmill running at 25 my'min a1 2 3% siope
120 min treadmill running at 25 myin

(Graded exercise test 0n 2 bicycle ergomenter to 2B0% age-predicted MHR,
20 min tresdol| running st 12 m/mn

2 hes of encarance unning [21,524.7 km)
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Cortex

Hpgocampus, Wypothalemu,
Pruitary gland, Froets Cortex

Hippactampus, Prafrontal Comex,
Striatum

Hippocampus, Prefrantal Cortex,
Striatuen, Micbeain, Brainstem, Fons)
medulla, Hypothalamus, Cortex,
Preoptic area

Frontsd, Termporal, and Parietsl
Cortices, Cerebellum, Bassl Gangls

Basso |C, Suzuki WA.The Effects of Acute Exercise on Mood, Cognition, Neurophysiology,
and Neurochemical Pathways: A Review. Brain Plast.2017;2(2):127-152. Published 2017 Mar
28.doi:10.3233/BPL- 160040




EFFORT EFFECT

MAXIMUM

90 — 100% DEVELOPS MAXIMUM PERFORMANCE AND SPEED

HARD ,
80 — 90% INCREASES MAXIMUM PERFORMANCE CAPACITY

MODERATE
70 - 80%

LIGHT
60 — 70% IMPROVES BASIC ENDURANCE AND FAT BURNING

IMPROVES AEROBIC FITNESS

V5EQRX lé:)%/le IMPROVES OVERALL HEALTH AND HELPS RECOVERY

Moon HY, Becke A et al. Running-Induced Systemic Cathepsin B Secretion Is Associated
with Memory Function. Cell Metab. 2016 Aug 9; 24(2):332-40.

Sleiman SF, et al. Exercise promotes the expression of brain derived neurotrophic factor
(BDNF) through the action of the ketone body beta-hydroxybutyrate. Elife. 20165.

Cortical plasticity

, . Improved memaory and cognition
Muscle metabolic derivatives

_ . Increased BONF Neuroprotective effects
Exercise Endurance factors ot - d, ON ;
- expression.and signaling Increased proliferation and differentiation of neural stem cells

Increased cerebral blood flow
Potential insight for neural regeneration

Enhanced human hippocampal neurogenes:s?




Genomics 101: BDNF and Brain Function

Locus Coeruleus

Positive
NE Reuptak Epigenetic
Transporte Modulators

BDNF

CREB
BDNF promotes the growth and surviv
- Restores/enhances neural connectivity
- Promotes healthy cognitive functioning.
- Produces critical neurotransmitters
- Improves executive functioningand memory

s TrkB
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Memory /
Hippocampal
Function

Cortisol /
Long-term stress;
inflammation;
oxidation

Vascular health,
metabolic health,
endocrine health

Exercise blocks
long-term stress like
Terry Crews blocks odors

Basso |C, Suzuki WA.The Effects of Acute Exercise on Mood, Cognition, Neurophysiology,
and Neurochemical Pathways: A Review. Brain Plast.2017;2(2):127-152. Published 2017 Mar
28.doi:10.3233/BPL- 160040
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! } \. RITTIR & o __ YES!| activates brain systems associated with self-related processing
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Affect Neurosci.2015;11(4):621-9.
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https://memocamp.com/en

mnemonic training

active control

passive control

pre-training 20 min

post-tramning 20 min

training change 20 min

pre-training 24 h

post-training 24 h

tramning change 24 h

4 month follow-up 15 min

4 month change 20/15 min
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625£11.1

+35.9+17.0

16.5+14.0

S5.7£169

+39.2 £17.8

503 £16.5

+22.4 +189

313£148

42.7+17.1

114 =118

19.6 £12.7

31.1 £18.6

+11.4£127

304495

#5118

205 x16.1

+7.1 £13.3

21.8+19.1

+3.1 £10.7

274498

Martin Dresler,William R. Shirer. Mnemonic Training Reshapes Brain Networks to Support Superior Memory.
Neuron. Volume 93, Issue 5, P1227-1235.E6, March 08,2017
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Spiers HJ, Maguire EA. Thoughts, behaviour, and brain dynamics during navigation in the real world.
Neuroimage. 2006 Jul 15;31(4):1826-40.



Zhisen ). Urgolites, Soyun Kim, Ramona O. Hopkins, Larry R.Squire. Map reading and the
medial temporal lobe. Proceedings of the National Academy of Sciences Nov
2016, 201617786; DOI:10.1073/pnas. 16177861 |3
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Long sleep gum Long sleep
Short sleep EY Short sleep

8h 12m

To drink coffee

§ To breath fresh air
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To drink alcohol To smoke cigarette AR @ »

To read good story Counting sheep

E !

To drink a glass of water

Q‘ 7-8 hours

% for healthy sleep
To make active excercises B3 M

Pace-Schott EF, Spencer RM. Sleep-dependent memory consolidation in healthy aging and
mild cognitive impairment. Curr Top Behav Neurosci. 2015;25:307-30.




The Glymphatic Pathway
Para-Arterial C5F Influx

Blood-brain barrier
Endothalial cell Pericyte

Basal lamina

Blood-CSF barrler
Choroid plexus
epithelial cell
w. light junctions

Interstitial flud

Metabolic Waste Clearance
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Newson ASUOCYe  Aquaptan<4d  Amyiold B Cerebeospinal Fhsd

Lee H, Xie L,Yu M, et al. The Effect of Body Posture on Brain Glymphatic Transport. J
Neurosci.2015;35(31):11034-44.



The 6 Pillars of Alzheimer’s Prevention

Regular
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