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TOpMO3Hble CUMHANCbI: MONIeKYNAPHaA
opraHu3sauua peuenTtopos U NATONI0IMU

* CemeNncTBa CMHANTUYECKUX PELENTOP-YNpaBaAAeMbIX
KaHanoBs

* OCHOBHble AOMEHbI KaHa/0B
e TAMK - ocHOBHOU TOPMO3HOU Henpomeagmatos B LLHC
— CTpyKTYypHaa opraHnsauyma FAMK peuentopos

— Kak aktnsauma FAMK peuenTopoB Bbi3biBaeT
TOPMOXeHune

— Gapmakonorma FTAMK, peuenTtopos
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OcCHOBHBIE TOMEHBI KAHAJIOB
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LiInc-netenbHble peuenTopb:




OcHoBHble HenpomegmaTopbl B LUHC




AMK —ocHOBHOM TOpMO3HOM HempomeapmaTop B LIHC

Topmo3HOU HeUpomeanaTop MHrMbupyer
BO36y)XAeHne NOCTCUHaNTUYEeCKOro HeMpoHa

[nyTamatepruyecum
NpPecUHaANTUYECKUM

HeMpOoH % GABAepruyeckum

NpPecUHaANTUYECKUM
HEMPOH

MocTcMHaNTU4YecKum
HEMPOH

Membrane potential (mV)

0 50 100 150 200 250 300 350 400




MHrMbutopHaa cMHanTu4ecKas
nepenaya

What is GABA?
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yY-aminobutyric acid

 Inhibitory neurotransmitter.

« ~1/3 of synaptic transmission in the brain is mediated by
GABA.

* Neurons that synthesize and release GABA is called
GABAergic neurons.




GABA receptors

 GABA, receptors
— Ligand-gated ion channels
— Fast synaptic inhibition

* GABAg receptors
— GTP-binding protein coupled receptors
— Slow synaptic inhibition

* GABA receptors



Whereas glutamate is the principal excitatory neurotransmitter, GABA is the principal
inhibitory neurotransmitter in the brain
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GABA release, reuptake
Vesicular release is the major mechanism

Uptake is mediated by plasma membrane transporters
GAT-1, GAT-2, GAT-3, BGT-1
GAT1-3 in brain, BGT-1 in kidney but may also be in brain
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Molecular structure of GABA, receptors

Receptor GABA, GABAC
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CtpyktypHasa opraHusaumsa F'AMK peuentopoB




CtpyktypHasa opraHusaumsa F'AMK peuentopoB
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Rak AMK BbiI3biBaeT TOPMOXKeHue

Postsynaptic :
potential Nernst equation
10 mM Cl |
o 125 mM Eo= [CI]
l > E.=-60 log ===° [CI].
-55 o [C:
Yinn E_=-66 mV

s 74
z = charge of diffusible ion (CI- = -1)

T R = universal gas constant
-99 T = absolute temperature
(mV) F = Faraday's Constant

1. lTMnepnonapusaymna KneTku
2. YMeHblLeHue cConpoTUBAEHUA KNEeTKU (LLYHTUPOBaHUeE)



®apmakonorua F'AMK, peuentopos
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* Agonists

— GABA, muscimol

» Antagonists

— Bicuculline, picrotoxin,
gabazine

Modulators

— Zn%

— Neurosteroids

— Benzodiazepines

— Anesthetics

— Barbituates

— Alcohol
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BUKYKKY/IMH — aHTAroHnct AMK
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GABA, receptor pharmacology

Antagonists:

Bicucculine competitive

SR95531 (gabazine) competitive

Picrotoxin mixed competitive, non-competitive
Penicillin G open channel block
Pentelenetetrazole (PTZ) open channel block
Pregnenolone sulfate non-competitive

Agonist:

Muscimol

Barbiturates, neurosteroids (high concentrations)

Enhancers:
Benzodiazepines
Barbiturates, neurosteroids (low concentrations)

GABA, receptor antagonists are important research tools, but not clinically useful. GABA,
receptor enhancement, but not direct agonism, is useful therapeutically in neurology.



[AMK peuenTtopbl n 60n1e3HuK

* [AMK peuentop — OCHOBHaAa MuLIeHb ANA
Tepanuu:

— 6onu

— 3NUNencum

— becnoKkouncTtsa
— Aenpeccum

— HapyLWweHUN CHa



K BaXHOCTU pa3HOObOpasma peuentopos

PasHble cybbeanHunLbl 061a4at0T PasHbIMU GYHKLMOHAbHbIMM CBOMCTBAMM.
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HW3KaA YyBCTBUTENBHOCTb U BbICTpan AeceHcMTU3auma o, f,Y, NOAXOAAT ANA Nepeaaym
CUrHanoB B cnHancax, rae FAMK B BbICOKOW KOHLIEHTPAUMN. BbicoKas
YyBCTBUTENBHOCTL K TAMK U OTCYTCTBME AECEHCUTM3ALMM NO3BONAIT 03,0
OETEKTUPOBATb HU3KKE KOHUEHTpaumm FTAMK BHe akTMBHOM 30HbI CMHAMCa



[AMK peuenTtopbl — Ha NaMATb

AHWOH- n3bmpaTtenbHble KaHa bl

BbI3bIBAalOT TOPMOXKeEeHUe npe- u
NOCTCMHANTU4YeCcKmnx obnacren

BaKHble TepanesTn4eCkKne mmnleHu

MyTauum reHoB MOTyT NPUBOAUTD K
natonoruam (anunencun)






