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V BnunsiHne HapKOTU4YeCKUX BellecTB Ha paboTy Mo3ra
1. dHOoKaHHabuHougHaA cucTemMa Mo3ra

2. MexaHU3Mbl BIIMAHUA HapPKOTU4YEeCKUX BelleCTB Ha beHKLI,VIVI MOo3ra



Mpuctpacte K HapKOTUKAM 3TO XpPOHU4YecKoe
3aboneBaHue, KoTopoe XapakTepuayeTtcs
nobyxaeHuemM K TNOUCKY W  noTpebneHuto
HapKOTUKa, NoTepen KOHTPONA Hag orpaHUyYeHuem

norpe6neHus, nosiBneHue HeraTMBHOIO
3MOLMOHasNbLHOro COCTOSIHUA (uyBCTBO
AnckomdcopTa, pa3apaXuTesibHOCTb,

TPEBOXHOCTb) NPU OTCYTCTBUUN HAPKOTUKA.




» ToNnepaHTHOCTb - COCTOSIHME, B KOTOPOM HEOBX0AMMbI BO3pacTaloLme 403bl
npenaparta Ans nogaepxaHma adpdekTa, Hanpumep, obrneryeHns 6onu
(06esbonueaHng).

« dnsnyeckas 3aBMCUMOCTb SIBNSIETCH COCTOSTHUEM afanTauuu,
XapakTepusyeMbiM TONEPaHTHOCTLIO M HAa4anoM OCTPbIX CUMMITOMOB U
NpM3HaKoB OTMEHbI, ECNW Npenapar BApPYr nepectany NnpuHuMmaThb Unm
BBOOWTCSI aHTAroHUCT K npenaparty (abCTUHEHTHbIA CUHOPOM).

* [Ncnxonormnyeckasa 3aBMCMMOCTbL 3aKIO4aeT B cebe TAry K BELLECTBY,
YOOBIIETBOPEHME B €r0 UCMOSMb30BAHNK, XKeSlaHne NPUHATb ero CHoBa, YTOObI
NoNy4YnTb YOOBOSbCTBME NN n3bexaTb AnckoMmdopTa, 1 npmBogsaLLasa K
HenpeoaonMMMOMY XXeraHUo B ero nofy4eHnm n cnosrib30BaHum.

* HapKOMaHI/IFl MOXET BKJ1HOHaTb BCE UJTU J'I|-06yl-0 KOM6I/IHaLI,I/II-O N3
npuBeaeHHbIX BbllLe TEPMUHOB C AOMNOJIHUTEJIbHBbIM OCO3HAaHNEM PUCKA.
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OcHoBHas NpuYnHa, No KOTOPOW NOAN HAaYNHAKOT 3r0yNnoTPedNAThL
KaknM-nnbo npenapaTom, — 3TO aKTUBaLMSA CUCTEMBI
BO3HarpaxaeHus.



Cuncrema Bo3HarpaxpeHus mMo3ra:

- AKTUBMpYETCA HaTyparnbHbIM BO3HArpaXxgeHunem ans Toro,
4YTOObI KOMMNEHCUpPOBaTL Buonornyeckne NoTpebHocTn

- AKTUBMPYETCS BbI3bIBaOLLMMWN NPUBbLIKAHWE HAPKOTUKaMW
NpW OTCYTCTBUN BMONOrM4Yeckmnx NnoTpedHocTeNl

- MpeTepneBaeT U3MEHEHNS NPU XPOHUYECKOM NPUEME NEeKapCTB



OCHOBHbIe HeﬁpOHaanble ceTn CMCTemMbl BO3HarpaxgeHmsa Mmo3ra
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INlokanbHble HeupoHanbHble cetn B NAC un VTA
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KoHBepreHuunsa npochammHoBon 1 rmytamaTtHOM nepepayn CUrHanoB
Ha akTuBauuiro ERK B oTBeT Ha HaApPKOTUKU
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HapkoTtuk NMepBUYHbLIN BTOpUYHbLIN OTmeHa
adhdexT adhdeKT
Cocaine Dopamine- Dopamine f
Amphetamine Transporter |
Nicotine N-Acetylcholine Dopamine f Glutamate
Receptor 1
Morphin u-Opiat- Dopamine { NMDA-Receptor
Heroin Rceptor
Alcohol GABA-A NMDA-Receptor | | overactivity
Benzodiazepine | Receptor t
Barbiturate
Phencyclidine Glutamate/
Ketamine NMDA-Receptor/
Cannabinoids CB1-Receptor 1 | y-Opiat-Receptor
Dopamine t
MDMA/Ecstasy | Serotonin- Serotonin t
LSD Transporter | Dopamine }
Serotonin-

Receptor (5HT2,)
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Pacnpep,eneHMe HUKOTUHOBbLIX aUleTUJNIXOJIMHOBbLIX peuenToposB

4 = Dopaminergic Transmission
= Glutamatergic Transmission
&= GABAergic Transmission

FIGURE 1| Neuronal nicotinic acatykholine receptors (nAChRs) are brain araas significarkly contributs 1o the rawardng affacts of athanol ard
widely distributed In different brain reglons that Include the ventral nicoting and play a role In mooulating synaptic plastiity. GABAargk (red),
tegmental area (VTA), nucleus accumbens (NAc), hippocampus, ghtamatengic (graen), and dopamirerngic (dlue) connections betwsen thase

prefrontal cortex (PFC), and amygdala. Activation of nACHR:S n thesa structures constitte 8 maor neunal crcutry underying addictive dsorders.




Table 1 | n&ChRs moedulate synaptic transmissien inthe mesolimbic system.

Lacation nAChR subtype Agenist  Outeome Machamism References
Vzntral t=grmental arez o7 on presynaptic Micotine 1.t Dopamine (D&) releass 1. § glutarmate release onte Manswslder and MoGehea,
glutarmatergc in the rucleus accumbsers NMDOWRE locatsd on 2000; Schilstrom =t al.,
MEUrons 2. PFromatzs kong-tsmn Diergic o=l bodies 200, Fidoplchko et &,
potentiation (LTF 2. t frequency of 200
Spoftanescus postaynaptc
currents sEPECE
Muclsus accurmbsns Micotine ¢ dendriic length and Brown ard Kolb, 300;
brarches Mclionald st al., 2007
Frefrontal coriex Activation of nAChAs  Micotine ¢ threshold for inductionof 1. ¢ GéBAergic inputs o Cousy &t al., 2007
on soma of spike-fiming-dependsnt PFC layer & pyrarnidal
GABAsDC plasticity NEUNcNs
intemsurons 2. t inhibitory postsynaptic
currants (IP2Cs)
3. Reduces post-synaptic
Ca’* signals
Activation of n&ChAs  Micctine ¢ threshold for inductionef 1. glutamats relesss onta Cousy st al, 2007
on glutamatengic spike-fiming-dependsnt fast spiking intsmeurons
terminas plasticity 2.t GAB&argic inputs to
PFC layer & pyramidal
MEUrans
a0t IPECs
4. Reduces post-synaptic
Ca** signals
Micotine ¢ dendriic length and Brown and Kolb, 2000

brarches




AKCNO3ULUA HUKOTMHA B NOAPOCTKOBOM BO3pacTe NpPUBOAMUT K
KOPOTKUM U OOJITOBPEMEHHbIM U3MEHEHUSIM B CUHAaNTU4YeCKOM
NJaCTUYHOCTU B NpecpoHTaNbHOW KOpe KPbIChbI
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FIGURE 2 | Schematic representstion of RACHR subtypes and clreult
Tunetlion In the mesallmble do pamlnargln E'F'BTEI'H. L&) F"Tﬂl'lﬂl:m calls n
laverV of the PEC lack RACHhAS but thelr sctivity |s modulsted by excitatony
ard Inhibitary neunons that do express them. TRere ara twa typas of
GABAsrgk: Interneurons, Tast splking and ron-tast splking, with only the latter
b=aring NAChAS (a7 and a482°) Distinct populstions of giutamatergic Inputs
Exprass afher oF of «df2" RACHAS whila D terminals projecting from the
WTA contain adfi2® RACHRS. Cholinergk: Inputs Into the PFC arise from the
nucleus bazals of Meynert MEMI. (B] In the MAZ, NACHAS 422", «8p2e,
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NMpunoxeHue HUKOTMHA B PFC KpbIC noapOCTKOBOro Bo3pacTra
cunbHO cHuMxaet tLTP.

a b e

LJ\JML.{\ s

Pre e 21 A —

7

250 post—+r 250 post
2004 ° % 2001
S "a'"”g $£° o oo ee o0 s Nic 10 pM
o ] 00° &, <P o | -
g 1504 & % i %sv %F g 150 o pairing
é; 100- gﬂ . P “h— ° o;
i N ° “ &
50-
0 10 20 30 40 50 60 0 10 20 30 40 50 60
) Time (min) Time (min)
d " e
@ Nicotine
o 200, @ Control 200 *
- & 3 T
e airin
) 150 P g : £150 °
g 2 $s
. 3
zmo#{- [ 2100 - - -~ g R - SO —
s ‘ s .
w 504 w 50 8
0 . - - - - \ 0
0 10 20 30 40 50 60 Control  Nicotine

Time (min)



JKCno3mumsa HUKOTUHA B NOAPOCTKOBOM BO3pacTe NpuBoauUT
K KpPaTKOCPOYHOMY CHUXKeHuKo tLTP.
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JKCNo3numsa HUKOTUHA B NOAPOCTKOBOM BOo3pacTe NpMBoaUT
K AnutenbHoMmy yBenunyeHuro LTP y B3pochnbIX KpbIC.

Saline treatment (P34-43) STOP recordings
a L .

Nicotine treatment (P34-43)
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JKCNo3numa HUKOTUMHA BO B3POCSIOM BO3pacTe He npuBoauUT
K OONroBpeMeHHbIM nsameHeHnsam B tLTP.

a Saline treatment (P&0-69) STDP recordings
|

Micotine treatment (PE0-69)
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CurHanunsauma mGIluR2 cHMxaeTcs y B3pOCHbIX KPbIC nocre
3KCNO3MuUUnN HUKOTUHA B NOAPOCTKOBOM BOo3pacTe.
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HapyweHue curHanmsaumm mGIluR2 HeceT OTBETCTBEHHOCTb 3a KPaTKOCPOUHbIE U
AOJNIrocpoyHblie nsmeHeHusa B tLTP nocne akcno3uvuun HUKOTUHA B NOOPOCTKOBOM
BO3pacrTe.

a Saline treatment (P34-43)

-
Nicotine treatment (P34-43) __ STDP recordings
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0nAChR Short-term effects of nicotine

§ mGIuR2

\Long-term effects of nicotine

TExdtatlon

Spike-timing-dependent
potentiation

Spike-timing-dependent
potentiation

mGIluR2 antagomst mimics nicotine effects mGIluR2 agonist restores nicotine effects
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Spike-timing-dependent )
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Spike-timing-dependent
potentiation




Onumartbl

Mucleus
accumbens
DAaR

P

Stimulants

ACUTE
REINFORCING
EFFECTS
iDuring drug
administration)

Cannabinoids

l Opioids

1

i Opicid R

GABA,R




7-transmembrane K channel
G protein—coupled receptor

: , -
G protem (G,) o Adenylyl cyclase .
N % Increased
°———-)' ; . o K* efflux
* - ~  (hyperpolarization)
Decreased cAMP
Decreased intracellular Ca?*

Decreased release of neurotransmitters




NnactnyHocte AMPAR npedpoHTaribHOM KOpbl UMEET peluarollee
3Ha4YeHue AnA Kb-MHAYLUMPOBaAHHOIoO peunavuBa NoMcKa repouHa
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Kblo-nHAyunpoBaHHOE CTpeMIieHMe K repouHy naMmeHseT cuHantudyeckme AMPAR
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Bnokaga aHaouunTto3a GluR2 ocnabnsiet Kblo-Bbi3BaHHbLIN NMOUCK reponHa
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HapkoTuk MuweHb OTmeHa
Cocaine Dopamine-
Amphetamine Transporter _
Nicotine N-Acetylcholin glutamatergic

Receptor T N

Morphine u-Opiat- hyperactivity
Heroin Receptor T
Alcohol GABA-A
Benzodiazepine Receptor T
Barbiturate |
Phencyclidine Glutamate/

Ketamine NMDA-Receptor 4
Cannabis CB1-Receptor T
MDMA/Ecstasy Serotonin-Transporter 4
LSD Serotonin-Receptor (5HT2,)

W;uropharmacology 2

Uni-Tuebingen




