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CASE STUDY: JIIO/IUHA — AKA IIEPECTAJIA
OTPUMYBATHU SAZTIOBOJIEHHA...

OpHOro Beuopa Ha Bedipiil Oy/iydr Ha MIAIUTKY AJlaM OIPUNHSIB OTHOYACHO
KOKalH, ekcTasl, MeTa/{0H...



MO3OK JIIOAMNHUAN
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- «JlpeBHIill MO30K» (penTUIbHUN): 6a30B1 QYHKIIi1
- «CepenHiii MO30K» = JiMbOIUHA cHCTeMa: eMOIIil

~ 85-90 MJIp/i. HEMPOHIB
~ 1 TPUIBMOH CHUHAIICIB "
- «HoBu# M030K» («HEOKOPTEKC»): MUCJIEHHS



JIIMBIYHA CUCTEMA

THALAMUS  HIPPOCAMPUS

AMYGDALA

ST HYPOTHALAMUS

ITosa Mak-/I1H JIIMOIuHAa cucTreMa



IHEHTPH 3A/TOBOJIEHHA

é,. Primary Sources

Positive Reinforcement Produced by Electrical Stimulation of Septal Area and Other Regions
of Rat Brain

By JAMES OLDS AND PETER MILNER
MCGILL UNIVERSITY

Stimuli have eliciting and reinforcing functions. In studying the former, one conceniraies on the responses which come after the stimulus. In
studying the latter, one looks mainly at the responses which precede it. In its reinforcing capacity, a stimulus increases, decreases, or leaves
unchanged the frequency of preceding responses, and accordingly it is called a reward, a punishment, or a neutral stimulus (cf. 16).

Previous studies using chronic implantation of elecirodes have tended to focus on the eliciting functions of electrical stimuli delivered to the
brain (2, 3, 4. 5, 7, 10. 12, 14). The present situdy, on the other hand, has been concerned with the reinforcing function of the elecirical
stimulation.
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JTO®AMIH (JIOIIAMIH)

CHuHTE3yeThCA B AAPaX MO3KY:
yopHa cyOcTaHIisl, IIpuierje sapo,
IyTONOA10HE S/IPpOo Ta 1H.

e MoTuBaimia 1 eMOI[iMHI peakxIril
(Me30KOPTUKATbHUH ITLJISIX)

'  BiguyrTsa 3a/10BOJIEHHA,
Q) Haropo/au, OakaHHA
o O (Me30JIIMOIYHUN ITIIAX)

 PyxoBa aKTHBHICTH, acoljlaTuUBHA
noBeaiHKa (HirpocTpiapHUM IIJIAX)




JTOPAMIH. CUHTES
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CH, CH, Cle HO |C H = HO—IC. —H
NH;— C—COOH NH;— C—COO CH, cluz Cle
H H H,N H,N NlH
CH;

L-Tyrosine L-DOPA Dopamine Norepinephrine Epinephrine




JTOPAMIH (AOITAMIH)

MESOCORTICAL
HABYAHHA

Cognition, Memory,
Attention, Emotional
Behavior, & Learning

NIGROSTRIATAL

Movement & Sensory
Stimuli PYX

MESOLIMBIC

Pleasure & Reward

Seeking Behaviors; o

Addiction, Emotion, EMOHII
Perception




JODPAMIH. XBOPOBA ITAPKIHCOHA

XBopoOa IlapkiHcoHa - Ie B3axBOPIOBaHHs, MPH SKOMY YparKarTbhCs
CTPYKTYPHU MO3KY, HITpOCTpiapHOro AodamMiHOBOro Iwisaxy. Ilpm mpomy B
HEWPOHAX YOPHOI PEUYOBHUHM HAKOMUYYETHCA OLIOK A-CUHYK.1EelH (TpaHyau -
TLIbIA JIeBl), 1[0 IIPU3BOAUTD OO0 3arnudesIl KJIITHH.
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JTOPAMIH (JIOITAMIH)

Vesicle Dopamine

Nicotine receptor
receptor
Nicotine O DOPAM'NE ACTIV'TY
Sending &2 g Baseline Cue Reward

Dopamine

/\

» O4iKyBaHa Haropoja —
IIOCTYTIOBO IOCJIa0JII0€

Bukuz JJOA Efoected
Reward

« HeouikyBaHa — Oijibliie

1 10BIIE Negative
« BixgcyTrHicTb ouikyBaHOi Pr%i'rcot;m

Haropoau — 3Ha4yHe
namuaasa JJOA




DOPAMINE REWARD PREDICTION ERROR

CODING

Journal List > Dialogues Clin Neurosc » v 18(1), 2016 Mar > PMC4826767
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in clinical \J newroscience
Dialogues Clin Neurcosci. 2016 Mar; 18(1). 23-32 PMCID: PMC4826767
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Dopamine reward prediction error coding

' arning)
Wolfram Schultz, MD, FRS'
+ Author information * Copynght and License information Disclaimer

Expected
This article has been cited by other articles in PMC.
Reward

Abstract Goto @
Reward prediction errors consist of the differences between received and predicted rewards. They are
crucial for basic forms of learming about rewards and make us strive for more rewards—an evolutionary N e g ative
beneficial trait. Most dopamine neurons in the midbrain of humans, monkeys, and rodents signal a reward L
prediction error; they are activated by more reward than predicted (positive prediction error), remain at Pred Iction
baseline activity for fully predicted rewards, and show depressed activity with less reward than predicted E
(negative prediction error). The dopamine signal increases nonlinearly with reward value and codes rror

HJODAMIH = HECIIOJIBAHA HATOPOIA!!!

DOPAMINE ACTIVITY

Baseline Cue Reward

«IIOMUJIKA MpeA0aYeHHA
BUHATOPOI»



JTO®AMIH (JIOIIAMIH)
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CNUCTEMA BNHAI'OPO/A

= (1) BeHTpajsbpHa 00JaCTh NOKPHUIIKHU
(ventral tegmental area, VIA) - kiaro4yoBuUU
KOMIIOHEHT «CHCTEMU BUHATOPOIH».

« IIpubimuszno 55-65% HelipoHiB VTA - 11e
nodaMiHOBI HEMPOHU.

* (2) CurHanu pyxaioTbCsi y HPHJIEIJie SAAPO
(«<roJIOBHHUM IIEHTP 3aJ0BOJIEHHA»), a

X Y L S TAKOX B I‘i.HOKaMH (.HaM’HTb), B MUTJAJINHY
/ 3/\ % s (emorril) Ta 1H. obJIacTi.
/l
R - (3) IIpedpoHTasibHa kKopa — BuOIp(!),
’ Q)<=

CB1JIOMI IICUXIYHI IPOIlECH

Dopamine
movement



JTOPAMIH. SAJIEAKHOCTI

= AMd¢eTaMiH — HaIIpsAMy CTUMYJIIOE BUKHJ, AodaMiHy, OJOKYye
MeXaHiXM 3BOPOTHOIO 3axOILIEHHs, a TaKOoXK JAerpajailiio
nogaHIHy B HEUPOHAaX

= KokalH — cTumysoe BUKHJ Jo0damiHy, OJIOKye MexaHI13M
3BOPOTHOI'O 3aXOILJIEHHS

= AJIKOroJIb — [l€ Ha aodaMiHepriuHi HeHpoHH (Majl J03U:
MiABUIIEHHA HAaCTPOIO, PYXOBOl aKTHBHOCTI) OJIOKYE [Oli0
AHTaroOHICTIB

 HiKkOTMH — 3B’SI3y€ThCA 3 alleTHJIXOJIHOBHUMU pelerTopaMu
nogaMiHEPTIYHUX HEHPOHIB
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AR IIIZIBNININTHNA PIBEHDb IO®PAMIHY?




AR IIIABAIIINATHA PIBEHDb JO®PAMIHY?




AR IIIABAIIINATHA PIBEHDb JO®PAMIHY?




CEPOTOHIH

CuHrTe3yeThcAa B:

enidi3, BapoJlEB MICT, sApa IIBa, a
TAaKO’K B HEPOHAX KUIIIEYHHKA.
"BIJUYTTS 3a0BOJI€HHA, HACTPIM;
"alleTUuT, TPaABJIE€HH,;

"COH;

=J1101/10;

"BijUyTTAM COITlaIbHO1
3HAYYHIIOCTI Ta BayKJIUBOCTI.




BIOCUHTES3 CEPOTOHIHY. MEJIATOHIH

NH,
Tryptophan NH, 5-Hydroxy-tryptophan V2 Serotonin
©  Tryptophan-5 HO © 5-Hydroxy-L-Tryptophan "©
\ _ Hydroxylase (TPOH; \ i Decarboxylase (AADE)
N
N /\ N »-(\‘co2
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o
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Serotonergic Pathways in the Brain

Serotonin (5-hydroxytryptamine, S-H'T) cell bodies are mainly found

in the raphe nuclei, and their serotonergic fibers project widely.

Mesencephalic serotonergic
cells project to thalamus,
hypothalamus, basal ganglia,
and cortex

Hippocampus
(under the ' -
surface)

nuclei

To spinal cord Cerebellum

BIOLOGICAL PSYCHOLOGY 7e, Figure 4.6
© 2013 Sinauer Associates, Inc.




CEPOTOHIH. YOJIOBIKUA TA ?KIHKU

0

Joumal List > Proc Nall Acad So U S A » v94(10); 1997 May 13 » PMC24574

Proc Natl Acad Sci U S A, 1997 May 13; 94(10): 5308-5313 PMCID: PMC24674
PMID: 9144233
Medical Sciences

Differences between males and females in rates of serotonin synthesis in
human brain

S Nﬁ.h:,".'a'.-..}rI C RP.n/n:»lml,§ S N \.’mmgg M L (f'ylf.‘)f‘.s S P.Lu“'ng]e;-'a_n C. de Montigny §p ﬁ‘fmr‘§ and

M. Diksic 19

* Author information * Article notes * Copynght and License information Disclaimer
This article has been cited by other articles in PMC

ABSTRACT Go to v

Rates of serotonin synthesis were measured in the human brain using positron emission tomography. The
sensitivity of the method is indicated by the fact that measurements are possible even after a substantial

lowering of synthesis induced by acute tryptophan depletion. Unlike serotonin levels in human brain,
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CEPOTOHIH. KNIIITEYHHUK

Joxyaua Jugepe

OYAPOBATEALHbII
KMLLIEYHUK

KAK camblit
MOMYLLIECTBEHHIA

OPTAH

YIIPABASIET
HAMU

Tlox penakuueit A.m.H., .
podeccopa C.U. Pamomopra

Indigenous bacteria produce metabolites that signal to

colonic enterochromaffin cells (ECs)

ECs increase

° Tph1 expression

* & 5-HT biosynthesis

Increased 5-HT is
secreted luminally
& basolaterally

N\ () Increased 5-HT uptake

by circulating platelets &
activation after stimulation

Increased stimulation of
myenteric neurons
& gut motility




CEPOTOHIH. KUIITEYHHUK

Tryptophan
0
MeHe He xBUNIOE, HN H;N g
Lo TX He ronogHun! Clostridium Tryptophanase-expressing
MeHi noTpi6eH Spongem llutobacllll e
CepoTOHiIH!
13A
IPA Indole

1Junction protein
coding mRNAs v 2
13A P
“\ 4 Associated with vascular disease
o . | tOxidative stress
+Smooth muscle cell proliferation
Gut immune cells t Aortic wall thickness & calcification
Neuroprotectant
+ Activation of glial cells and astrocytes Maintains mucosal reactivity v
+ 4-Hydroxy-2-nonenal levels % 1L-22 production
+ DNA damage
- Antloxidant
- Inhibits B-amylold fibril formation

Associated with chronic kidney disease
1 Renal dysfunction




CEPOTOHIH. IICUXOAKTHUBHI PEHOBMNHN

" €eKCTa31 — CTUMYJIIOE BUKU/, 1 OJIOKY€E perernTop 3BOPOTHHOI'O
3aXOIVIEHHSI Ta ((QEepPMEHT, SKUU PYUMHYE CEPOTOHIH Y
HEUPOHAX

" kKo(dein, TeodiaiH — TPUTHIYYIOTh CHUHTE3




EKCTA3I TA CEPOTOHIH

Serotonin Present in Cerebral Cortex Neurons
Short Term Effects after Ecstasy is Gone

Normal 2 weeks after Ecstasy 7 years after Ecstasy

’1\-5‘ v s
w ¢

PSIVORE

During Ecstasy After Ecstasy
elevated mood depression-like
feelings. irritablilty




AHTU/AEIIPECAHTUAU

» Blockade of Serotonin Reuptake by Fluoxetine

*sixth best-selling
medication wn the
USA in 2004, with
over $3 billion 1n
sales




AK IIIJABUIIINTHU PIBEHD CEPOTOHIHY?

12x happy

-
Increase Serotonin s serot i nsture.
boosts serotonin in nature

/‘\ /‘\
Leafy Greens Walnuts - Omega 3 Smiling releases
boost Energy brain nutrients happy hormones

Cayenne Peppers Water Hydration Green Smoothie Almonds Walking- clears mind
Relieves Depression More Energy less stress Energy boost, zap! Brain Food-Magnesium boosts serotonin




AR IIIABUIIINNTHA PIBEHDb CEPOTOHIHY?




AR IIIABUIIINNTHA PIBEHDb CEPOTOHIHY?




EHAOP®IHN

CHUHTE3YI0ThCA B:
rino@is1 Ta nepu@epiiHuX HEMPOHaX.

*BiITIIOBIAb HA OLJIb 1 cTpec
‘celaTUBHUU e(EKT

OmiaTono/1i0H1 CIOJIYKH, 32 CTPYKTYPOIO
— CXO02K1 10 MOP(QIHY




EH/IOP®IHU. MEXAHI3M /111

T
o

endorphins

S

| opiate receptor
® substance P

[j substance P receptor

Substance Pis a
neurotransmitter involved
in pain responses

Endorphins are released
by the pituitary gland in
order to block pain
perception




EHAOPP®IHU I IICUXOAKTHNUBHI
PEYHOBHHU

Mopdin (rar. morphine) - mnOpurhiuye mnepemady
00sb0BUX IMITyJIbCIB B ITHC, 3HMKY€E eMOIIiiHY OLIIHKY 00JIIO,
BUKJINKAE eNOPIiIo A1I0UN HA PENENTOPU eHA0P(]IHIB

*I'epoin (moximHa mopdiny) — BUKINKAE eldopio Aiouu
Ha pellenTopu eHA0pQIHIB, BIIMBa€ Ha cuHTe3 GABA




AR IIIABUAIIINATHA PIBEHb EH/{IOP®IHIB?




AR IIIABUAIIINATHA PIBEHb EH/{IOP®IHIB?




EH/IOKAHABIHOI/IA

CUHTE3YIOThCA B:

HEUPOHU I'OJIOBHOTO MO3KY.

*PETPOTrPATHUN CUTHAJIIHT

riipodobHI, BHAXOAATHCA B MeMOpaHax
HEWPOHIB

EHgokaHaOlHOIAM - AalUKIIUHI CIOJYKU -

erMKO03aHO1 AU, MOXITHI apax1IOHOBO1 KUCJIOTH.

@ CrossMark
& click for updates

A runner’s high depends on cannabinoid receptors

- -

Johannes Fuss®?12, Jérg Steinle®', Laura Bindila“, Matthias K. Auer9, Hartmut Kirchherr®, Beat Lutz, and Peter Gass®
“Department of Psychiatry and Psychotherapy, Central Institute of Mental Health, University Medicine Mannheim, University of Heidelberg, 68159
Mannheim, Germany; PInstitute for Sex Research and Forensic Psychiatry, Center of Psychosocial Medicine, University Medical Center Hamburg-Eppendorf,
20246 Hamburg, Germany; “Institute of Physiological Chemistry, University Medical Center of the Johannes Gutenberg University Mainz, 55099 Mainz,

Germany; “Department of Clinical Neuroendocrinology, Max Planck Institute of Psychiatry, 80804 Munich, Germany; and *Medizinisches Labor Bremen,
28357 Bremen, Germany

Edited by Leslie Lars lversen, University of Oxford, Oxford, United Kingdom, and approved September 4, 2015 (received for review July 29, 2015)



PETPOI'PA/THUU CUTHAJITHT

A  Short-term B Homosynaptic Heterosynaptic
Plasticity Excitatory LTD Inhibitory LTD
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Mo30k 6e3 eHaokaHa6iHoigie  MO30Kk 3 eHaOKaHaOIHOIZAMHA

EHaoxaHaOiHOIAM — JO3BOJIAIOTH 30a/IaHCOBYBATH
CUTHAJIN 30y/a:KeHHs/raabMmyBaHHA (!)



EH/TOKAHABIHOI/IN I IICUXOAKTHBHI
PEYHOBHHU

 Kanabic (MapixyaHa) — OpuUTrHiuye Iiepefiady OOJIbOBHUX
imoyabciB B IJHC, Bukiukae eidopito, Oepe ydacTh B
pEryJIsIil aleTuTy, BIUIMBA€E Ha HaM ATh, 1HTIOyI0TH DOPA-
HEMPOHU

= ammnn — nmocusieHl edpekTu KaHabica




SUMMARY

*JOoTUPHU OCHOBHI «MOJIEKYJIU ITACTA»: JodaMiH,
CEPOTOHIH, eHAOp(dIiHN, eHAOKAHAOIHOIIU

 basanc HeripoMmeaiaTopiB — Ba:kJauBui(!)
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CUCTEMA BUHAT'OPO/I1. HABYAHHA

g ( Cortex ] 6 [ Cortex )

Reinforce l Punish
+D1 D2 v Striatal D1
O cells
direct indirect direct indirect
pathway pathway pathway pathway
promote suppress \ promote suppress
DA action action DA action action
. Ly &
PN PR " S
Better than Worse than

predicted predicted




CUCTEMA BUHATOPO/IU

Prefrontal cortex 4 | | Food
Sex

Social interaction

5 Drugs
Nucleus accumbens 5

Ventral tegmental area




CUCTEMA BNUHAT'OPO/I1

=(1) VTA (ventral tegmental area)
BEHTpaJIbHAa 00J1aCTh MNOKPUUIKH -

" //\ N KJIIOUOBUH KOMIIOHEHT «CHUCTEMHU
\ BUHaATrOPOIM».
3 \
/ // « IIpubimuszno 55-65% HelipoHiB VTA - 11e
// k/, nodaMiHOBI HEMPOHU.
V4
&
Q)< ) | = (2) NA (nucleus accumbens) mnpmuierJe
-~ ‘_ AIPO («ros10BHUM IEHTP
- , 2 1\ 3aI0BOJIEHHA»), IOopyd Trinokamn (mam’
e st * STh), B MUTJAJINHY (eMOI1il) Ta iH.

* (3) PC (prefrontal cortex) mpedpoHTaIBHA
kopa — Buoip(!), cBigomi ncuxiuHi mpouecu




JOMY PO3BUBAIOTHCA SAJTEZKHOCTT?

Dopamine
movement

* MIBUIIIEHHS CHHTE3Yy A0 aMiny

= IIBUILEHHA CHHTE3Y/3MillleHHA
OasraHCy CHUHTE3Y 1HIITHX
HEUpOMe/I1aTOPIB

" IOPYIIEHHA KOMYHIKaIll 3 IleHTpaMu
CTpaxy/Biipa3u, PO3TalllOBaHUX IIOPYydY 13
npujerjiuM SAApOM — CTpax He
3poouTu moch (!)

* T€HHU — BILINBAIOTH(!)






KABA

= KaBa — HaIi, 1[0 BUTOTOBJIAAETHCA 31 CMaKEHOTO
HaCiHHA IJIOMIB — «000iB» KaBOBOTO JIepeBa,
MICTUTB ITOHAJ 1000 cnoayk (!). OcHOBHI:

* Koeln

» Teobpomin

« TpironesIiH
' = HikoTrHOBA KHCJIOTA

= ByrsieBoziu

= BiTtamMiHu

* K, Mg, Ca




KODPEIH

KodelH — KCAaHTMHOBHUM ajIKaJiolJl, MICTUThCS B
600ax KaBOBOI'O JepeBa, Yy JIMCTI Yalo, Mare,
Arojax TyapaHHM, a TaKOX Yy HEBEJIUKHX

Mouexkyna Kod)epma 1,3,7-trimethilxanthine

13 T-rimethilxanthine KIJIBKOCTAX Yy KaKao Ta ropixax KoJja; JIeTKHH
CTUMYJIATOP  IEHTPAJIbHOI  HEPBOBOI
CHCTEMHM.

BCMOKTYBaHHA B KUIIIEUHUKY: 45XB

C - arom ymepona
H - atom Boztoposia

N - arom azora

O - atom KucI0pOIA
CH; - MeTin-paankan

Ilepios HamiBpo3maay: 3-6roa
bes3neuHa yio3a — 400Mr/ 100y

3ajiesKHICTb — 1000MT/ 100y



Caffeine pharmacokinetics

o

- Peak plasma
conc. Within

3
« Orally _
ofi 1 = 2.5
Injected E
: s P 2
caffeine 2=
absorbed 0% =
— . s =
within 45min 2§ !
g 0.5
0

0 2 4 6 8 10 12 14

1-2 hours Time (h)
- Half-life = -a- CE
3-7hrs == i

Teekachunhatean et al., 2013



KO(I)EIH Adenosine is a neuromodulator

ACH
Glutamate

Cerebrum

Hypothalamus

Caffeine binds to the receptors for adenosine,  swacnisnatc

Nucleus

but has no effect on the receptors. Piiary gand

Pons

When caffeine is bound, adenosine can’t bind. Medula
© Adenosine
@ Caffeine
Adenosine Binding Caffeine Binding i
& 0 CH3 HO  N~"SN
(©) 0 @ ° X [1] . <N INJ
MY N
N N
/ CHs
A€ o HO HO

We don’t fall asleep.




TEOBPOMIH

* TeoOpoMiH — ajIKajoifl, 3a Oy0BOI0 OJIU3LKHUH /10 KOdEIHY,
Ma€ 3aCHOKININBY, CIIa3MOJIITHYHY 110, CEYOTIHHUH 3aciO.

« CTuMyJIooua il TeoOpoMiHYy - caabiia Bij A1l KodelHy.

25 MUH

KO®EWH

Bpema ||
BO30ENCTBUS %




KODEIH

Adenosine receptors
|cAMP signaling

Sleep homeostasis Circadian clock
-
%
s 3
a &
Q (3
g (-]
7 m

Time




KO®EIH, AIEHO3VH, IOPAMIH...

Adenosine may inhibit central reward
processes

Presynaptic

Postsynaptic

Dopamine & the mesolimbic reward
pathway

Striatum

Substantia
~ nigra

Nucleus
accumbens

Hippocampus




HOW MUCH CAFFEINE?

in a cup of your drink (in mg)

150 410 64

w | b,
& 4
brewed coffee filter coffee instant coffee espresso

black tea green tea white tea decaf coffee

ELJB Funders and Founders How do you power your ideas?




KO®EIH I CITIOPT HA BUTPUBAJIICTbD

NO
PETTING.

] 5
JIQ

|




KABA I 37TOPOB’SI

* IlomipHe BXXMBaHHA KaBU 3HVDKYE 3arajibHy CMEePTHICTD.

* IlomimmenHs 4y IMBOCTI 10 1HCYJIHY, SHVDKEHHS PU3SUKY
PO3BUTKY IIyKpPOBOI'O iadeTy 2 TuIly.

* 3HVDKEHHS PU3MKY PO3BUTKY LIMPO3Y HEUIHKII.
* Kodein - edexkruBHUII IIpM TOJIOBHUX  OOJIAX

MIrpeHO3HOI'0 XapakTepy, 3HaTHUI 3HU3SUTU PU3IMUK
pOo3BUTKY xBopoOu IlapkiHcoHa Ta AsibIirevimepa.

* KoruitmsHI OYyHKIIIT: KOPOTKOYaCHe ITOKpallleHH: yBary,
IIPOAYKTUBHOCTI IIpalii, I1aM'siTi Ta HaCTPOIO.




KABA I 3[TOPOB’SI

« CwibHa  #OiypermuHa  (cedorinHa)  mig.  baxkano
KOMIIeHCyBaTH BTpaTy piavHM!.

 Kadecrpon (HeduIpTpOBaHa KaBa) - MOXXe BUKIMKATU
ITIJIBUILIEHHS 3ara/IbHOI0 X0JIeCTepVHY B IUIa3Ml KPOBI

e IloripmieHHs1 3acBO€EHHIO 3aj1i3a, MIO TIOB'{d3aHO 3
riosridpeHoIamMy, IIPUCYTHIMY B HATIO].

* Moxe BUKIMKaTV IIIBUILEHHs apTepiaJIbHOIO TUCKY.
biIbIIiCcTh HOCIIIIDKEHb He IIOKas3alM 3B'$I3Ky KOpPOHapHOI
XBOPOOWM cepIid 3 BXXMBAaHHSM KaBU.

 Moxe 3MeHIIyBaTM IIUIBHICTh KICTOK 1 30LIBIIYBaTU

ET/ISI/IKVI EOBBMTK‘ HeEeHOMiB.
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KO®PEIH. 3AJIE;KHICTDH BI/T KABU

* DOPA-HeupoHU

* AIeHO31HOB1 HEPOHU

o Adenosine receptors
AOCTHHEHTHUN CUHIPOM: i
*3HEPBOBAHICTb, JPaATIBJIMBICTh, TPEMTIHHSI, |cAMP]snfnanng
IIOCMUKYBaHHA M'sa3iB  (rimeppedJiekcis), f }
Oe3COHHA, TOJIOBHI 0O0Jll, COHJIUBICTD, VN — it
IIPUCKOPEHeE CEPIEeOUTTS 2 >

2 ; :

e =]

a 8

Q (=l

- ° S ' &f @

BigHOBJ/JIEHHA: MPOTATOM 2 THKHIB (!) ag‘ 3
Time




SUMMARY
*He nepesuriysatu Oe3nieuny no3sy (400Mr/ meHsb)

[ It HaTypaIbHy KaBy

*He BukopucToByBaTit KaBy i 00poTbOM 3
HeTOCUTIaHHIM







= AsIKorosib (eTWJI0BMI COMPT) — PeyvoBUHA, IO
CzHSOH 3aCTOCOBYETBCA I OTPUMaHHS CIIMPTHMX HAIIOTB.

* butbiicTe MOJIEKys1 moOpe poO3UMHHI y BOIL Ta B

XMpax: BOHM 3HAXOOATBbCA Yy HaCc B KITUHaxX B
UTOIUIa3Mi, B MDKKIITMHHOMY cepemoBuUIli a0o,
HalIpUKJIad, BOyI0BaHi B KIIITMHHI MeMOpaHN.

Fthanol  C2H50OH - He wMae Iepelllkoj, B HaIIoOMy TiJi,
BIIIIOBITHO, BOHA IIPOHMKAE KYIM 3aBrOAHO, B TOMY
YpICIIl B MO3OK.




ETVIJIOBUM CITUPT: METABOJII3M

y,

Stomach Lining

Alcohol Flush Response

- aka “Asian Flush Syndrome”

- Due to a deficiency of ALDH-2

- Increased acetaldehyde
induces catecholamine release

~90% Ethanol Metabolism

NAD+
*Class | Liver
Class II, 11l
NADH t
Toxic H o H*
Hangovers H—é—cf
2T M H
v Acetaldehyde
Blood | NAD+
Aldehyde
Dehydrogenase
(ALDH)
, l NADH
H+
(e]
oA
Acetate

)OI\
CoA

Acetyl CoA




ETMJIOBUM CIIVPT: METABOJII3M

+ depment

UHTOXPOM

P450 2€1
-

CeobogHblie pagukans wapokcuatun-pagvkan (HER)

ben
-
»
o

Mepexkucnoe okucneHue NMNUAos

:

o + UeTaALALTIA
E ManoHogbii ;m 4-TMAPOKCH- Genst HE:&n.;c::ue
E Anansgerng (MDA) *  2-woMenan (HNE) : poay
. : :
OKCHAATUBHBIA / E
2 it MDA-6enkosbie DNE Eanennse
NPORYKTHI MDA-anbaerva ApOAYKTHI

GenxkoBble NPOAYKTH

© MNonynApHaA MexaHuka, 2011




BE3IIEUYHA [103A AJIKOI'OJIKO???

How much alcohol is there in a standard drink?

be3mnmeuHoi 1031 aJIKOTOJIIO -

1 unit contains 10 mL or 8 g of alcohol

14 units (UK guidance per week for men and women) is . (')
equivalent to 4 pints of high strength beer or 5 large glasses HE ICHye ¢
of 14% wine (see below)

24.5 units (US guidance for men) is equivalent to 7 pints of

beer or 9 glasses of wine IIpuiHATHOIO 103010 - BBaXaerbca 10rp.

e YMICTOI'O CIIUPTY, IO CTAHOBWUTD:

@ @ @ @ @ Glass of wine *25 w1 ropisiku (40-rpatycHOro Haro);
l l l l l (175 mL), 14% *100 mu1 BUHA;

I~ e

*330 mu1 (HEBEJTMUKMUL KeJTMX) TIVBa.

= Al CaeEs =
! Pint of high
L Anacmacia [Iymueba, cneyiasicm 13
(568 mL), 5.2% Heingexyiunux sax6oprobans bropo BOO3 6

Vxpaini, bepesens 2019p.

Fig 1 UK 2016 guidelines on alcohol consumption (see

www.alcoholconcern.org.uk/help-and-advice/help-and-advice-with-your-drinking/unit-calculator/) (redrawn from Alcohol
Mnnrern 2N1A)




BIIVINB AJIKOI'OJIFO HA MO30OK

BAD DECISIONS
Alcohol can permanently damage the
frontal lobes and make people more prone
to developing depression. The frontal lobes
control emotions and impulses, and are

BASIC FUNCTIONS
Alcohol can impair the
hypothalamus. This
part of the brain controls
basic—and important—

responsible for planning, forming ideas, body functions like
and making decisions. blood pressure, body
temperature, and

heart rate.

LEARNING AND MEMORY
Drinking alcohol can permanently

damage the hippocampus, which is key
for learning and remembering. Of all the

damage that alcohol can do to a developing SLOWED
brain, underage drinking harms memory SENSES
the most. Alcohol affects the

cerebellum, which the

body relies on for awareness
SLUGGISH SYSTEM and coordination. After drinking
The central nervous system—made up of the brain and spinal cord— too much, a person might misjudge
sends messages throughout the body. Alcohol can slow this system, delaying dangerous situations or be too
a person’s responses to external stimuli—even in emergency situations. uncoordinated to prevent accidents.




BMJ 2017,357:12353 doi: 10.1136/bm|.j2353 (Published 6 June 2017) Page 1 of 20

RESEARCH

CrossMarlk
1l < M ngulatms

Moderate alcohol consumption as risk factor for
adverse brain outcomes and cognitive decline:
longitudinal cohort study

“wq/oc L1 0l se peysignd 1siy :PING

PesysibTaTi 30-U PIYHHOTO EKCIEPUMEHTY: NOMIPHE CIIOKUBAHHS aJIKOTOJIIO
HeraTuBHO BIIJIMBAE Ha I1aM ATbh 1 KOTHITUBHI 3/110HOCTI (!)



Alcohol Use and the Risk of Developing Alzheimer's Disease
Alcohol Research & Health. 2002;25(4): 299-306.

Suzanne L. Tyas, Ph.D.

Suzanne L. Tyas, Ph.D., is an assistant professor in the Ph.D. program in gerontology at the Sanders-Brown Center on Aging and at the

Kentucky School of Public Health, University of Kentucky, Lexington, Kentucky.

* PyliHy10ThCs 3B’ A3KH MK HEIDOHAMU

= [Topymryernest poboTa

HerpoMealaTopHux cucteM: DOPA Ta
GABA

A.The brain of a normal elderly person
| — = . y

B.The brn of a person with Alzheimer’s disease

C. The brain of a person with alcohoism




Maui 1031 (10-20T CIHPTOBOTO
eKBIBaJIEHTa) — IICUXOCTUMYJIIOIOUU U
e(peKT

*DOPA (modamiHOBI1) HEMPOHU
HaMOLJIBII Yy T/IUB1

"IIOKpAalll€HHA HACTPOIO, SHATTA BTOMHAX




Cepegni pgo3u (20-60r) —
JelpecaHTHa s

*GABA-HenipoHHN
"HAKOIMMYEHHS aZIeHO3UHY
*3aCIOKIMJIUBUN €(EKT

*"CTAaH COHJIUBOCTI — 3amooOirae
IIoAaJIbIIH IHTOKcHKaIti (!)




Bucoki go3m  (60-100r) —
IHANBIAYyaJIbHUN €(EKT

DOPA-Helniponu+GABA-HenpoHH,
1HIII TUIIX HEHPOHIB

*Bizx rinep30yakeHHs 1 arpecii — 710
Iiaua, Jemnpecii




CMepTeNbHOCTb U YPOBEHb 3aBUCUMOCTH OT NMCUXOAKTUBHbIX HAPKOTUKOB

fepoviH
OyeHb BbICOKMI - S
§ e o] HMK?TVIH Mo;.xpmm
Bapbutypartbl KokauH
§ BbiLwe cpeaHero - Eonye o A
(W)
2 Ankoronb
Sdbenpa PorunHon
& CpenHuit - A B .
0
5 MapuxyaxHa KodpenH MDMA
oo Hwke cpegenero - v ® A A
o) Okcnpg AzoTa
Q.
A Huskun . KeTaMV,'H
-l nicn MeckanuH
OueHb HU3KUA - - -
Ncunounbun
0.001 0002 001 0.02 D 0.2
CMmepTrenoHoOCTD
(oTHOWEeHMe NneTanbHOM O3bl K OObIUHON)
® Hapkotuku @ flenpeccantsl A Crumynsropn ¢ AHECTETUKM = ManmoyuHaress ¥ Kouonns Ellkelsud




Tunu 3aJ1e:KHOCTEeN:
*ITo JODA-TUIy — IOHUKEHNN EMOIIIMHUN (POH, «JIJIs1 HACTPOIO»

*ITo GAMK-Tuny — rinep306y/1keHHsl, XaOTUUHICTbh MHCJIEHHS, IIOTIpIIIeHHS]
KOOpAUHAIIIl PYXIB — «3HSITU CTPEC»

AOCHCTEHTHUN CUHIPOM:
*ITo DOPA-Tumny — agemnpecis

‘ITo GABA-TuIy — «0ija rapsgka»

BiTHOBJIEHHA: MPOTATOM 1 poKy (!)



SUMMARY

be3neuHol 1031 aJIKOroJio — He icaye (!)

IIpuiHaATHA A03a - 10TP. CIIUPTOBOTO €KBIBAJIEHTY

AJIKOTOJIb IJ11 MO3KY — «OTpyTa»







Risks from Smoking

Smoking can damage every part of the body
Cancers Chronic Diseases

Stroke
® Blindness

Head or Neck

Kuchorsi: ¥ A
YKCYCHas
Knei

CHHWIbHAS Hukorun AMMOHMIT

" . A
Gum infection Jigrors

/ ['excamuy

Hi / — FCapmomnin,
Leukemia Aortic rupture . HOPrapMOJIHH
- Heart disease

Stomach O Pneumonia Aueton

Kidney Hardening of the arteries By éra X2
Paticreas Chronic lung disease Mubiubsx |

Colon & asthma A Tlenoiih
bensonupen
Bladder Reduced fertility
Cervix e Hip fracture TaGaunste uaaenns cogepxar okono 4000 XHMHYCCKHX COCAMHEHHIT,

a TabauHbIi AM - o010 S000 XHMHHCCKHX COCANHCHMI,
H3 KOTOPBIX NIPUMEPHO 60 BLIZBIBAIOT paK



CIGARETTE COMPOUND

- THE RISKS OF SMOKING l

BRAIN DAMAGE LUNG CANCER CANCER
lorem ipsum dolor lorem ipsum dolor lorem ipsum dolor
ectetur a dipiscing ectetur a dipiscing ectetur a dipiscing

S 3
b
LARYNX CANCER BONE AND MUSCLE
lorem ipsum dolor lorem ipsum dolor
ectetur a dipiscing ectetur a dipiscing
b
SEXUAL DYSFUNCTION HEART DISEASE
lorem ipsum dolor lorem ipsum dolor
ectetur a dipiscing ectetur a dipiscing
/ 1 \\
i \
| \
| |
Gl DISEASE i I DEATH

lorem ipsum dolor lorem ipsum dolor
ectetur a dipiscing ectetur a dipiscing




HIKOTHUH - AJIKAJIOI/T

Tabak bépnu Tabak OpwuenTan Tabak BupaxuHua
(Menkas Hapeaka) (cpenHan Hapeska) (KpynHas Hapeska)



Nicotine

H;

.j\. Ok
Cr W G

Acetyl Choline

(O] 2 &

Acetylcholine @) & - s

Molecule

Neuromusculas d
Junctiori

7,
4

T

N\ bo&ﬂ‘

Neuromuscular
Junction




Neuromusculas
Junctiori

HIKOTHUH I SAJIEAKHICTD

NICOTINE ADDICTION AND YOUR BRAIN

e

Craving Cigarette Long term smoking
No nicotine in the In the presence of increases craving
: s blood stream. nicotine, the receptor More receptors are formed
Main Neurotransmitter . 2nd loks the with | @
used at Neuromuscular Junctions signal through. nicotine.

© Jerusha Elks



= JTy>ke miBuKe 3BMKaHH (!)
= [IIBMIIKO ITi€ 1 IMTBMAKO BUBOIMTHCS

* HemtpocTmmMmyitioroua [ist - MOogyitro€ akTuBHICTB (DOPA,
GABA, NMDA Ta iH.) - KOpOoTKOYacHe IIOKpalleHHs [mam’
AT1, KOHIIeHTparl

* CTuMyItroe cuHTe3 BitacHux perenitopis (nNAchR) (!)

* CMmepresnbHa 103a HIKOTMHY: 1Mr/1kr macu Tiia (2-3
Kparui)



CMepTeNnbHOCTb 1 YPOBEHb 3aBUCUMOCTH OT NMCUXOAKTUBHbIX HAPKOTUKOB
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Tunu 3a/1esKHOCTEeN:
“ITo JOPA-THNYy — IOHMKEHUU eMOIIIMHUN (POH, JIENPECUBHI CTaHU

*ITo ACh-Tumny — nopynieHHsa poOOTH IIapacUMIIaTUYHO] H.C., Tinep30y/KeHHs],
IIOPYILIEHHS « HOPMAaJII3YI0Uol» A1l alleTUJIXO0JI1HY B HU3IIl 30H T'0JI0OBHOTO
MO3KY, Ipo0JIeEMU 3 KOHIIEHTPAIIIEI0, IIOTIPILIEHHS CHY

AOCHCTEHTHUU CUHIPOM:

*ITo DOPA-TuIy — ienpecuBHUU CTaH, PpO3APaTOBAHICTD

 [Io ACh-Tuny — nopyliiieHHs: poOOTU OpraHiB, TpaBJjIeHHs, IIPO0JIeMH 31 CHOM

BiTHOBJIEHHA: MIPOTATOM 3 THKHIB*(!)



SUMMARY

HikoTHHOBA 3aJ1€:KHICTh — BHUHHKAE dYyKe
IBUAKO (!)

IIIkoaa Big ma/liHHA He TIBKHU Bl HIKOTHUHY, a U
Bi/l COT€Hb IHIINX PEYOBUH

HIKOTUH JJ11 MO3KY — « HEMPOCTUMYJIATOP»







* Mo30K - crioxmBae 25-30% [JIFOKO3M, IKa HaJIXOAUTH B
opramism, gobosa rorpeda 50-70rp (10% Bir 3ar
KUIBKOCTI KaJIOPiTi)

= BmicT XxupiB y MO3Ky - 60%

= Tpy OCHOBHI [)Xeperia ITIIOKO3M: 1Ka, ITIIKOIreH
. IIeYIHKM, aMIHOKVICIIOTI.

1 GIP

=
Y gy * YV abcosTtoTHOT OUTBIIIOCTI JIFOfIEV PiBEHBb TITIOKO3M
X HIKOJIV He I1ajja€ HypK4e HopMU (3,3-5,5 MMOJIB/11
KpOBi)
ﬂp—.,/fé.'g " seeamege " P1BEHDB IJIFOKO3M B KPOBI — He 3aJIeXUTD BII 1€TU
{ Gluconeogenesis ' UES ke - . . .
{ Gheogenoyss ’ * EnviHmi crrocib sHM3UTU piBeHb ITIFOKO3W B KPOBi
v N / 37I0POBIVI JIFOJIVHI - 11€ 3aiMaTUCA BaXXKOI0 P13MUHOIO

POOOTOXO Ha TOJIOAHMN IIIJTYHOK.
Blood Glucose



PIBEHD I'VIIOKO3H B KPOBI —
IIPAKTNYHO HE SMIHIOGTbCA

1 11 111 1V
fed, fasted , early starved , late starved

E ( exogé—:-nous (dietary glucose)) ; He 321e3KUTh BiZ[
PIBHSI BYIJIEBO/IIB
y mieTi (10-80%)

total glucose

Egluconeogenesis J
.

rate of glucose used
(g/hr)

( Ii\;er glycogen)

hours days
time of starvation



HOPMMU CIIO KNBAHHA IIYKPY

(&) World Health
&%V Organization

Daily Added Sugar Limit
MEN WOMEN

Guideline: \ % E
Sugars intake for

adults and children No more than:

9 teaspoons 6 teaspoons
36 grams 25 grams
150 calories 100 calories

Q205 Amerion Hetrt ASSoC0xmon, Ing.

5-10% BiJ JO000BOrO CIHOKUBAHHA Kajaopiu (!)




WHO recommends consuming
no more than 12 teaspoons
of sugar per day

Did you know?

One can of soft drink (330 ml) Fruit juices are often seen as a
contains about 8.5 teaspoons of healthier option; however, they can
sugar, the daily limit for children have as much or even more sugar
4-5 years old (see table below). than soft drinks.

Typical sugar content
of drinks

75.5

TEASPOONS

i TEASPOONS

i TEASPOONS
@ World Health
Organization

Western Pacific Region

Flavored milk drink

TEASPOONS

i TEASPOONS

Powdered fruit-flavored drink mix

i -
TEASPOONS
? TEASPOONS

Soft drink/ soda

Fruit juice

Energy drink




*CEepIEBO-CYyMHHI 3aXBOPIOBAHHS,

| *IlyKpOBH /11a0€T;

*TiIEePTOHIA;

*CHHIPOM aITHOE;

‘IIoJarpa;

*apTPUT;

*XBOPOOM 3KOBUHOT'0O MIXYypa;

*301/IbIIIEHH] HA IIOPSA0K PUBUKY
3aXBOPIOBAHHAM IIEBHUMU TUIIAMU
paKy;




IIIKOJIA BI/I IIYKPY: IVITKAITIA BVIKIB

| cOnHeuHble ny4H |

/44

Glycation

9 J{:§i|ﬁi{_
o T . e Sl
m =l toXiC sugars ': AV SN
— 77 B - : ~"’m ’ \‘
= 7
o
=
Q.
S
Healthy Collagen Collagen bonds with toxic sugar
Youthful Skin Aged Skin

KonnareH 3N1aCTUH



KO/JINBAHHA PIBHA I'VJIIOKO3 U

Circadian Rhythm And Cortisol

(With & Without Snacks)

25 - Breakfast —| 25

Plasma Cortisol (mg/dl)
Plasma Cortisol (mg/dl)




SAJ/IEXKHICTD BIJI HHYKPY

Journal List > HHS Author Manuscripts > PMC2235907 n SJIOB)I{I/IBaHHH
{(- HHS Public Access - Tsra

Author manuscript
Peer-reviewed and accepted for publication

: | Submita manuscript |
About author manuscripts Submit a manuscript . HepeXpeCTHa
Neurosci Biobehav Rev. Author manuscript; available in PMC PMCID: PMC2235907 CeH CI/I61 113 aI_Il q
2009 Jan 1. NIHMSID: NIHMS36189
Published in final edited form as: PMID: 17617461 . .
Neurosci Biobehav Rev. 2008 32(1). 20-39. = CI/IH,Z[pOM B1ZIM1HI
Published online 2007 May 18.

doi: 10.1016/j.neubiorev.2007.04.019 " DOPA

i- Evidence for sugar addiction: Behavioral and neurochemical - EHKe(l)aJIiHI/I
z effects of intermittent, excessive sugar intake ( EHIIOD (1)1HI/I)
s Nicole M. Avena. Pedro Rada. and Bartley G. Hoebel

= ATIeTUJIXOJIIH



SAJIEZKHICTD BI/I IIYKPY: ITIOBEAIHKOBA,
A HE XIMIYHA (!)

Eur J Nutr. 2016; 55(Suppl 2): 55-69. PMCID: PMC5174153 ] e CI/ICTeMa O6M€)K€Hb! pOBMipI/I IHJIYHKy,
Published online 2016 Jul 2. doi: 10.1007/s00394-016-1229-6 PMID: 27372453 o o .
MEeNTUIU, AK1 BPIBHOBAXKYIOTH 110 DOPA
Sugar addiction: the state of the science Ta lH
w Margaret L. Westwater,1=2 Paul C. Fletcher,2f3'4 and Hisham Zir:zuddeenmj"‘*5
E » Author information » Article notes » Copyright and License information Disclaimer - DOPA'Bi,Z[HOBiILb BMGHHIYGTBCH, HKIJ_IO
HaBITh He 3HAYHO 3MIHIOIOTHCS

«KOMIIOHEHTH» IPUBa0JINBOI 13Ki.

Journal List » Front Psychiatry >v.9; 2018 > PMC6234835

% _ = PiBeupr axktuBamii DOPA — 3HauHO
& frontiers HIDKUUM  HDK P HApPKOTUYHIH

in Psychiatry .
3asiexkHocTl (He 0/10ky10Thess RIT- DOPA).
Front Psychiatry. 2018; 9: 545. PMCID: PMC6234835
Published online 2018 Nov 7. doi: 10.3389/fpsyt.2018.00545 PMID: 30464748 . o . . o
= 3aJIEKHICTh — Bl COJIOAKOlL 1K1, HeE
Sugar Addiction: From Evolution to Revolution CTUILKHU Bl Il HYKPY SIK TaKOTO (l)
David A. Wiss,1 Nicole Avena 2 and Pedro Rada®:"

e
; » Author information > Article notes » Copyright and License information Disclaimer




SAJIEAKHICTD BIJI COJIOAKOI'O

= [J1I0K03a - 0/THa 3 0araTbOX Xap4uoBUX PEUYOBUH, HEOOXITHMX IJI
PYHKIIIOHYBaHHS OpraHI3MYy.

= Llykop - He BUK/IMKAE 3aJIeXKHOCTI T10/1i0HO01 10 KOKaiHy, amdeTaMiHiB,
HIKOTVMHY 1 T.1I,.

= Llykop - He Ma€ sIBHOrO MaJIFOHKa aOCTMHEHTHOTO CMHIPOMY 1 TATH,
BJIaCTMBWX, HAaIIPUKIIAI, aJIKOTOJIIO, HIKOTMHY 1 KOKaiHYy.

KommysibcBHe nepeigaHHS COJI0KOT0 — MO>KHA
JOCUTH IIIBUAKO 3HATV 3MEeHIIeHHSM piBHs cTpecy(!)




SUMMARY

Ilyxop, costogke - He BUKJIMKAIOTh 3a/I€)KHOCTEN
Takux siK KodeiH, aJ;IKorosjib, HiKOTHH i T./.(!)

KoMmnynibciBHe mepeijaHHSA COJIOOKOTO - MOJXKHA
JOCUTH IIBUAKO 3HATU 3MEHIIVBIIN PiBEHB CTpecy

3oopoBe, 30artaHcoBaHe XxapuyBaHHa - 10 50-70rp
IyKpYy/IeHb







«CINJIA BOJII»

N IIpedpoHTaIBHA KOpa:
\ *CB1/IOMI pillIeHHA
: *BuGip

CuJja BoJIi:
__ JlikaBi Ta Ba:KJINBI 1111
s (ikigai)

Dopamine 2 1 k‘"%—» .3'HOPOBI{I>,I (EOH
movement *Hu3bKum pi1B€Hb CTpECy
*CTBOpPEHHA CIIPUATINUBOTO
cepeaoBHIIA

Cucrema BUHaropoau




IMIITPIMKA BAJIAHCY HEMPOME/JIATOPIB




SUMMARY

'(I)OpMy'BaHHHM SBHUYO0K — MOXKHa HABUYHUTHCA KEPYBaATHU

()

* Cuia BoJil - TpeHyeTheA (1)

 bastanc HeMpoMezalaTopiB: 30ajaHcoBaHaA [I€Ta,
3IOPOBUU  COH, (PI3WYHI HABAHTaKEHHS,  CEKC,
MeauTaid... (!)
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oleksandr.m.skorokhod@amail.com
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