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Chapter 2 The Patterns of Conduction in Neural System

Chemical Synaptic Transmission
MNpoBeseHUe B XMMUYECKOM CUHANCe

This is the most frequently represented means of one neurone communicating with
another. Schematised, the events involved in synaptic transmission are:

3710 Hanbonee WHUPOKO PaCNPOCTPAHEHHDIH CNOCo6 nepepayuy Bo36YKAEHUA OT OAHOTO
HeitpoHa Apyromy. (xemaTyecku co6bITUA, y4acTBYIOWME B CUHANTUYECKON Nepeaa-
ye, cnegyome.

An action potential travels down the
axon to the presynaptic knob.
NoTeHuuan feNCTBMA PacnpoCcTpaHa-
€TCA N0 aKCOHY, AOCTUraA NpecuHanTu-
YecKoW TepMUHANMU.

The depolarisation of
the presynaptic knob
opens voltage gated
calcium channels. "

Aenonspusauus mem- Ei A

6paHbl npecuHanTy- ;|L ik

YeCcKoM TepMUHaNM

OTKpbIBAET 3NEKTPO3a- ] @ % -
BUCUMbBIE Kanbly1eBble o o ° ° oCeq
KaHanbl. o © 0 ° o g

Calcium ions flood in
following their concen-
tration gradient.

WoHb! Ca?* TeKyT co-
rnacHo CBOeMy rpaau-
€HTY KOHUEHTPauuu.
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MposegeHue BO36YXKAEHUA B HEPBHOW cucTeme  [rasa 2

g .. Presynaptic membrane
Vesicles containing NpecuHantuyeckas membpaxa

neurotransmitter move
to the inside edge of the
presynaptic membrane.
Copepxawme megua-
TOp Be3UKyNbl Nepeme-
WAIOTCA K BHYTPEHHeN
CTOpPOHE npecuHanTu-
YecKoi MeMbpaHbl.

Vesicle containing neurotransmitter
Copepxauiue MeauaTop Be3uKyNbl

The vesicles bind to the
presynaptic membrane.
Be3ukynsbl cnusatorca
C NpecMHanTUYecKon
mem6paHon.

I The vesicles evert to re-
lease the neurotransmit-
ter. This process is an
example of exocytosis.
Be3uKynbl OTKpbIBAIOT-
CA Hapyy, 0CBO6OX-
Aas Heilpomeamarop.
3T0T Npouecc — npu-
Mep 3K30LuTO3a.

The emitted neurotrans-
mitter diffuses across
the synaptic cleft.
BbigeneHHbIN Helpo-
mepuarop aupgyHau-
pyeT yepes CMHaNTu-
YECKYI0 Wefb.
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Chapter 2 The Patterns of Conduction in Neural System

B The neurotransmitter diffuses towards the postsynaptic membrane containing cell
membrane receptors.
Heitpomepuatop andtyHAMPYET K NOCTCUMHANTUYECKON MeMGpaHe, coaepKalyei
peuenTopbl KNeTouHoi MeMOpaHbl.

Postsynaptic membrane
MocTcuHanTuyeckan membpaxa

: N

>
>
4
|| sl
| 44

Molecular receptor
l MonekynsapHblil peuentop

El The neurotransmitter binds reversibly with its specific receptor.
Heitpomeauatop 06paTMmMo CBA3bIBAETCA C €70 PeyenTopom.

»
! > il

The receptor may open ligand gated channels directly or indirectly. This image shows
direct activation. This is known as ionotropic action.
Peuentop MOXeT OTKPbITb NUraHAYNpPaBNAEMbI KaHan HeNnocpeaCTBEHHO UMK
onocpefoBaHHo. JlaHHbIA PUCYHOK AEMOHCTPUPYET NPAMYI0 aKTUBALMIO. ITO Ha3bl-
BalOT MOHOTPONHBIM AeiCTBUEM.

30



lpoBegeHue Bo36YKAEHUs B HEPBHOI cucTeMe  [Masa 2

This image shows indirect activation. A G protein (second messenger) moves from
the receptor to open the ligand gated channel. This is a metabotropic action.
3TOT PUCYHOK AEMOHCTPUPYET HENPAMYIO aKTUBaUMI0. G-6enok (BTOpPMYHBII
NOCPeAHNK) OTAGNAETCA OT PeLenTopa 1 OTKPbLIBAET IMFaHAYNPaBNAEMbIN KaHa.
370 Ha3bIBAOT META6OTPONHBIM CHCTBUEM.

G protein
G-6enok

Ligand gated channel
Jluranpynpaensemsiii kKaan

[ Tons specific to the channel
will move according to their
concentration gradients. In
this image a sodium channel
has opened and sodium ions
flood into the cell.
Cneunduueckue ans kanana - ° 0
MOHbI AABUIKYTCA N0 CBOMM o
rpagveHTaM KOHUEeHTpayum.

Ha 31om uso6paxeHnu or-

KPbINCA HAaTPMEBbIN KaHan,

W HaTpuil ycTpemMnsaerca B

KNeTKy. ———i-——-— -

In this case a local depolari-
sation of the postsynaptic
membrane occurs. This will
evoke a graded potential.

B 3Tom cnyyae passusaerca
NoKanbHaA penonapusa-
LMA NOCTCUHANTUYECKOW
MeM6paHbl, 4TO BbI3bIBaeT
noABNeHUe rpagyanbHoro
noreHyuana.
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Chapter 5 Origin of the Muscle Tone

Extrafusal fibres
JKcTpadysanbHbie
BO/IOKHA

Muscle spindle
MbiweyHble
BepeTeHa

Intrafusal fibres
WHTpadysanbHble
BONIOKHA

Each skeletal muscle originates from relatively long and strong extrafusal
fibres. Between these fibres we can see tiny elongated structures, muscle
spindles containing delicate, small intrafusal fibres.

Kaxpan ckeneTHas MbillLa COCTOUT U3 OTHOCUTENBHO ANMHHBIX U MOLL-
HbIX 3KCTpahy3anbHbIX BONOKOH. MeXAY 3TUMM BONIOKHAMU MOXKHO
BUAETb KPOLIEYHbIe YANIMHEHHbIE CTPYKTYPbl — MbiLeYHbIe BepeTeHa,
coaepxaliue TOHKUe HeGonblKMe UHTPady3anbHbie BONOKHA.
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MponcxoxaeHNe MbILEYHOTO TOHYCA

[nasa 5

® o o Mechanically gated ion channel

e / ynpasnaem ¥ Kanan
0.‘

Each intrafusal fibre in a muscle spindle contains a large number of mechanically gated
Ca?* channels sensitive to tensile stress.

Kaxxpoe uHTpad)yaanbuoe BOJIOKHO MbILWIEYHOro BepeTeHa CoAepXuT 6onbLuoe Konu-

4eCTBO MexaHoynpasifaeMbIX KaJibUUeBbIX KaHANO0B, YYBCTBUTE/IbHbIX K PacTAruBal-
weMy HanpsaxXeHuio.
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Chapter 5 Origin of the Muscle Tone

When tension of extrafusal
fibres occurs, the mechanically
gated channels in extrafusal fi-
bres open. Calcium ions enter.

Mpu HanpsaxeHuu 3kcTpady-
3aNbHbIX BOJIOKOH MexaHoyn-
paBnsemble KaHanbl B UHTPa-
(hy3anbHbIX BONOKHAX OTKPbI-
Batotca. MoHbi Ca?* BxopsrT.

Calcium will activate an an-
nulospiral receptor. A sensory
impulse will be propagated via a
first order sensory neuron.

Kanbuui akTuBMpyeT aHHy-
nocnupanbHbIv peyenTop.
YyBcTBUTENIbHBIE UMNYNbCbI
PacnpoCcTPaHAIOTCA Mo Helpo-
HY NepBOro NOpPAAKa.




Chapter 7 The Conditional Reflex. Organization of Human Movements

154

Parkinsonism
bonesHb MapkuHcoHa

The normal activity of the substantia nigra is to act much like a bit does for a horse. In
Parkinsonism this controlling function is lost. In our analogy the horse becomes uncon-
trollable. A person with a lack of dopamine can lose control over precise as well as gross
movements of the body.

B HOpMe aKTUBHOCTb YEePHOTO BeLLeCTBa A0/KHA AeNCTBOBaThb, KaK YAuAa ANA owa-
au. Npu 6one3xu MapKMHCOHA 3Ta KOHTpPONUpYIOWaAs GYHKLUMA TepaeTca. B gaHHOM
npuMepe «JowWagAby CTAHOBUTCA HeynpaBnsemoi. bes godamuHa yenoBek 06bI4HO
TepPAET KOHTPO/b B OTHOLEHMM KaK TOUYHbIX, TaK U rpy6bix ABMKEHWIA Tena.




YenoHbli pednekc. OpraHuzauus gByKeHUN

Although a precise movement may comprise many consequent phases, the substantia
nigra is able to assemble a rough pattern of the required movements. In this way the
striapallidum system may be associated with block schemes of future movements. These
block schemes are trained during human life.

TouHoe ABUKEHME MOXKET BKNKOYATb MHOIO NOCNeA0BaTeNbHbIX (a3, OAHAKO YepHoe
BeLecTBo cnocobHo cobparsb rpybyto Moaens Tpebyembix ABuxKeHUM. Mpu 3TOM CTpHO-
nannuaapHas cMcTemMa MoXKeT accoUMMpoBaTLCA C 6N10K-CxeMamMu GyayLLUX ABKEHUN.
3TN 6710K-CXeMbl 0CBAUBAIOTCA B TEUEHUE JKU3HU YeNOBeKa.

[nasa 7
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Chapter 7 The Conditional Reflex. Organization of Human Movements

For a movement of this type the
commands influence flexion and
extension of the joint.

[AnsA ABUXKEHWUA 3TOr0 TUNA KO-
MaHAbI BNUAIOT Ha crubaHue un
pasrubaHue cycrasa.

Flexion
CrubaHue

The programme for a specific motion is initially delivered to the required motor units
and different motor unit pools of the spinal cord. Some motor neurons will be activated,
others inhibited.As a result some muscles contract while others are relaxed. During the
movement the inertial forces of the movement are conserved and controlled.

MporpamMma cneunguueckoro ABUKEHUA CHauana AoCTaBAAETCA K HEO6XO/NUMBIM
MOTOPHBIM AUHULAM U Pa3NUYHbIM NYIAM MOTOHEMPOHOB CMHHOrO Mo3ra. 0aHu Heit-
POHbI aKTUBUPYIOTCA, APYr1e TOPMO3ATCA. B pesynbrare 0fHM MbilLbl COKPaLLaOTCA,
Apyrue paccnabnatorca. Bo BpeMa ABMKEHUA CUNbI UHEPLUM ABMKEHUA COXPAHAIOTCA
1 KOHTPOJIMPYIOTCA.
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