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Chapter 3 Towards Physiology of the Sensory System

The General Organisation
of the Sensory Division
06wasn opraHusayua
CeHCOpHOro otTaena

Stimulus
® Crumyn
L]

%

Receptor

Peuentop

Sensory neurone
CeHCOopHbIN HeMpoH
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A graded potential is produced at the receptor.
This initiates an action potential which travels to
the specific sensory area of the brain.

B peuenTope BO3HMKAET rpaAyanbHblil NOTEH-
uuan. ITo BeAeT K pa3BUTUIO NOTEHUUana aeiic-
TBUSA, KOTOPbIi PacCNPOCTPaHALTCA K cneuudm-
YyecKow CeHCopHoi o6nactu mo3ra.
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Somatosensory Projection
ComaroceHcopHasA npoeKuus

Sensory information crosses from one side to the other. It may do this in one of two ways.

CeHcopHas uHhOpMaLUa NepexoauT C OJHONM CTOPOHbI Ha Apyryto. Mepexoa nHdopma-
LUM MOXKET OCYLEeCTBAATLCA OAHUM U3 ABYX CNOCO6OB.

Sensory pathways cross at the lateral vestibular nucleus (in the medulla) and then
project to the thalamus.
CeHcopHbIe NYTU NepeceKaloTcsA Ha YPOBHE NaTepanbHOro BeCcTUGynsapHoro agpa
(B npoAonroBaTom Mo3re) 1 3aTemM NPOELMUPYIOTCA K Tasamycy.

Sensory pathways may cross at the dorsal sensory nuclei and then project to the
thalamus.
CeHcopHbIe NYTU MOTYT NepeceKaTbCs Ha YPOBHE A0PCaNIbHbIX YYBCTBUTEIbHBIX
AAep ¥ 3aTeM NpoeLmpoBaTbCa K Tanamycy.
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Sensory Pathways in the Spinal Cord
CeHCopHble NyTW B CMUHHOM MoO3re

Gracillgs pathway Cuneatus pathway
ToHkuit nyTb KnuHoBuaHbIi nyTh

Dorsal Pathways
JHopcansHbie nymu

Gracillus and cuneatus
are responsible for sen-
sory information from
muscle spindles and
Ruffini corpuscles of
joints.

TOHKUI 1 KNuHOBUA-
HbIN NYTW OTBETCTBEH-
Hbl 33 CEHCOPHYIO UH-
¢opmauuio ot Mbiwey-
HbIX BepeTeH U Tenel,
Py cdunu B cyctaBax.

Lateral pathway Ventromedial and

NlarepantHbiit nyr Lateral Pathways
BempomeduansHblli
u namepanbHell
nymu

Ventromedial and lateral
pathways deliver sensa-
tions of pain and tem-

Ventromedial pathway perature.

BenTpomeananbHbli nyTh BeHTpoMeANanbHblii
U narepanbHbIil NyTH
nepepanT owyuieHUs

6051 1 Temneparypbl.
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Discriminative Touch
PasnuyeHne NnpuKOCHOBEHMIA

An individual neuron may have several receptor fields.
OTaenbHbIN HEMPOH MOXET UMETb HECKOJIbKO peLenTopHbIx nonen.

To be able to discriminate between two points, receptor fields of two neurons needto
be stimulated. In this case different areas of the somatosensory cortex will be stimu-
lated.

Iina pasnuyeHus ABYX TOUEK HYKHO CTUMYNUPOBATb PeLEeNnTOPHbIE NONA ABYX HeWl-
pOHOB. B 3TOM ciiyyae 6yAYT CTUMYNUPOBATLCA Pa3Hble 061aCT COMATOCEHCOPHOW
Kopbl.
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Sensory Receptors in the Skin
CeHCopHble peuenTopbl B KOXe

Free nerve endings (pain, heat, cold).
CBoGoAHbIe HepBHbIE OKOHYaHUA (6oNb, Tenso, XoNnoa).

Krause end bulbs (light touch, texture).
Kon6bl Kpay3e (nerkoe npukocHoBeHue, CTPYKTYpPa NOBEPXHOCTH).

Tactile corpuscles (light touch, texture).
OcasatenbHble Tenbua (Tenbua MeiicHepa) (nerkoe npuKoCHOBEHUE, CTPYKTYpa
NOBEPXHOCTH).

Lamellated corpuscles (deep pressure, stretch, tickle, vibration).
Mnactunuarele Tenbua (Tenbua Parepa-NaunHu) (rny6okoe AaBneHue, pactaxe-
Hue, WeKoTaHue, BUGpauus).

Ruffini corpuscles (pressure, stretching of skin).
Tenbua PydduHu (paBneHune, pactakeHue Koxu).

[ Hair receptor (movement of hairs).
BonocaHoi peuenTtop (ABUKEHUE BONOC).
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Three Major Kinds of Receptors
TPy 0CHOBHbIX TUNA peLenTopoB

Free nerve endings.
CBoGoAHbIE HEPBHbIE OKOHYAHUSA.

Encapsulated nerve endings.
WHKancynmpoBaHHbie HepBHble
OKOHYaHMA.

Specific receptor cells.
Cneuundmueckme peuentopHble
KNeTKu. e

Coding of the Sensory Stimuli
KoaupoBaHue CeHCOpPHbIX CTUMYNOB

Greater stimulation
(larger energy) produces
more frequent action
potentials.

Bonee cunbHas CTU-
mynauma (6onbuas
3HepruA cTumyna)
CONpoBOXAAeTCA pas-
BUTUEM GoJlee BbICOKOM
4acToThl NOTEHLUANOB
nencTeua.
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A greater stimulus will usually
activate a greater number of
receptors. -

Bonee cunbHbIin cTUMYN
06bI4HO aKTUBUPYET Gonbluee
yncno peuenTopos.

L]

L]
o Stimulus

@ ﬂ " Crumyn

Receptors may have gated
channels which can be opened
by a specific ligand. Other
receptors have gated channels
that may be directly activated
by mechanical energy.

Opening of gated channels on
receptors produces local depo-
larisation (receptor potentials).

PeuenTtopb! MoryT umeTh
ynpaBnsemble KaHanbl,
KOTOpble OTKPLIBAIOTCA Cre-
UMUYECKUM XMMUYECKUM
BelecTBOM (NUraHpom).
llpyrue peuentopbl umetoT
ynpaBnsemble KaHanbl, KOTO-
pble MOTYT HENOCPEACTBEHHO
aKTUBUPOBATLCA MEXaHM-
yeckou 3Hepruen. OTKpbITUE
yNpaBnseMbIx KaHanoB pe-
LenTopa BeAieT K Pa3BUTUIO
NoKanbHoI Aenonapusauum
(peuenTopHble noTeHUUaNbl).
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