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A MOTOR UNIT

:
A motor neuron

innervates one set of
muscle fibers.

MoTopHas eguHuua — \
MOTOHENPOH U
NHEPBUPYEMbIE UM
MbILLEYHbIE BOSIOKHA

Muscle
fibers

A pool consists of
many motor neurons,
each of which
innervates a motor
unit with the muscle. |
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CPGBHGHMZ MOHO- U NOJNTUCUHAMNTUYUECKUX PEPIIEKTOPHBLIX AYyr

MonucuHanTuueckas pednekTopHasa ayra

Receptor cell Afferent

Sensory
neuron

MoHocuHanTnyeckas
pedoriekTopHaga gyra

NHTEepHENpPOHbLI HE y4acTBYIOT

\-@ ¢ depeHTHLIN HelpoH
\\

Efferent Central nervous
motor neuron system

MoToHeWpoH

ﬂsura'renbnbm HepB

Mbiwua



PegpnekTopHbIN OTBET Ha pacTaxeHUe MbILLbI

Step 2:
Step 1: Activation of
sensory neuron
Stretching of

muscle stimulates
muscle spindles

Step 5:

. Information processing
Contraction at motor neuron
of muscle

Step 4:

Activation of
motor neuron



NHTpapy3anbHbIe MbIleyHbIe BONIOKHA ~ AATYUKM,
CUMHANU3UPYHOLLME O COCTOSHUU MbILLLLI

BepeteHo cogepxnt ao 10 MbllleYHbIX BOSTOKOH
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VHHepBauua MHTpagy3anbHbIX MbILWEYHbIX BOSTOKOH

CurHanusauma o afiMHe Mblwubl (CTaTvka) U UISMEHEHMAX ANNHbI (AMHaMKUKa)

Group la Group |l
Dynamic afferent afferent
y motor fiber
AddepeHThl
[iBuratenbHble Stofic.
AMHaMUYecKme y motor fiber
gamma -BonokHa [iBuratenbHble
craTuyeckue
gamma -BOnoKHa
CymyaTtosigepHble
Nuclear bag fiber
LlenoyeyHosoepHble

Nuclear chain fiber

Trail Primary Secondary
ending ending ending



CymyaTosiiepHbIe BONOKHA pearMpytoT B MOMEHT U3MEHEHUSI COCTOSAHNS MbILLULLbI
(AMHamMuKa), CUrHann3npysi 0 CKOPOCTW ee COKpaLLLEHUs N paccrabneHns

LlenoyevHosoepHble BOSIOKHA CUrHANMM3NPYOT O ANNMTENBbHOCTU U BbIPaXXEHHOCTU
9TOro HOBOIrO COCTOSAHUS MbILLLbI (CTaTUKa)
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BrnvaHue akTUBHOCTU ramma-
MOTOHeMNPOHOB Ha pa3psaabl BepeTeHa
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CyXOXUnbHbIU OpraH onbaXu
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KoneHHbIN CyXOXUnbHbIU pegriekc

Primary sensory

neuron
Ctumynupyetcs Edfaton
JKCTEeH30p synapse

Bpems peakumn 19 — 24 mc

The reflex stimulates— la axon from the

in the spinal cord—the
motor neurons to the
extensor muscle...

CknagbiBaeTca U3

BpeMeHun nposegeHnsa +

LeHTpanbHas 3agepxka
(0.6 — 0.9 mc)

Muscle
spindle

ganglion

stretch receptor ~H>

Dorsal root

Inhibitory
interneuron

/

\ Spinal
/ cord
Ventral

root

synapse

o. Motor neuron axons

...and inhibits the motor
neurons to the flexor muscle.

' Flexor

Patellar ‘ (semitendinosus) T
| OPMO3UTCA (PIrIeKCo
tendon Extensor P (b P
(quadriceps)
Knee
jerk




Knaccuogpukauma agpgepeHTHbIX aKCOHOB

Afferent Axon Classification*

Axon Conduction
Cutaneous Muscle/Tendon Diameter Velocity
Axons Axons (Lm) (m/s)
Aa Group | 13-20 80-120
AB Group |l 6—12 35-75
Ad Group il 1-5 5-30

C HEMUNEINMHN3NPOBaAHHbIE Gourp 'V 0.2"—1 .5 0-5—2




AgmpepeHTbI Ia 06pasyroT rnyramarepruveckme
CUHANCLI Ha AeHAPUTAX MOTOHEeMUpPOHa

Ia afferent

o Motoneuron

o Motoneurons




Perynauma akTMBHOCTU MOTOHEMUPOHa

Bo3byxaeHune
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Ganal CENTRAL
Anglion NERVOUS
SYSTEM

Sensory
neuron

\C
Motor
neuron

Circuit 1

Sensory
receptor
(muscle
spindle

Skeletal muscle

(a) Monosynaptic reflex

CENTRAL
Interneurons NERVOUS
y SYSTEM

o~

neuron

Skeletal muscle 1

>

Circuit 2

Skeletal muscle 2

(b) Polysynaptic reflex



MHHEepBaLMSA MbiLLIL, - aHTArOHUCTOB

Bo Bpemsa cokpallueHus
9KcTeH30pa — (1) nocpeacTsom
BOJSIOKOH la 1 4epes
BO30OYy>XaaoWmini MHTEPHENPOH
ycunuBaeTcs Bo30yxaeHue
COBCTBEHHOIO MHTEPHENPOHA;
(2) a yepes TOPMO3HbIN
NWHTEPHENPOH TOPMO3UTCH

MOTOHENPOH doriekcopa (’

| K'aKkcTeHsopy

la fiber

— K dpnekcopy
>

End plates\" Motor axon

Bo Bpemsi cokpalleHus == End plates

MbILLLbI hrIEKCopa TakuM xe Extensor 4,
obpa3om TOpMO3ATCS -
COKpaLLEeHUs1 IKCTEH30pPAa

— — Flexor

& & Excitatory synapses

x L Inhibitory synapses



KEY To other segments

— Sensory neuron __ . Motor neuron
(stimulated) (inhibited)

. Excitatory ___ Inhibitory
interneuron interneuron

Motor neuron
(stimulated)

To other segments

+

Extensors
inhibited /

stimulated

Flexors
inhibited

Flexors
l stimulated

I
stimulated >~—

" P &
Painful Painful
stimulus (a) stimulus (b)

Figure 13.22



APgepeHTHas UHHepBaLUSa MbILWL, - GHTArOHUCTOB

Excitatory
interneuron

Flexor
motor neuron

o

Tonic descending - \P Inhibitory
or afferent input

—_——

T
%
———
Excitatory Extensor
interneuron motor neuron

[BuratenbHble curHansl, Bo36yxagaroume MOTOHENPOHbI MbILLL-3KCTEH30POB,
OQHOBPEMEHHO TOPMO3AT Yepe3 CUCTEMY MHTEPHENPOHOB MOTOHENPOHbI MbILLILI-
donekcopoB 1 HaobopoT



BHyTpucermeHTapHoe B3aumopencTeme
MOTOHENpPOHOB f1eBOU U NPABOU KOHeYHOoCTeu

20LLINE NHTEPHENPOHBI

TEPHENPOHBI

FRA MOTOHEWPOHbI
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Bo3spaTtHoe TopmoxeHue B nonynaumm mOTOHeUpoOHOB
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BpeMeHHas cymmauums



BpemeHHasa cymmauuga [lpocTpaHCcTBEHHAs cyMmMauns

(A) Temporal summation (B) Spatial summation
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BpemeHHas cymmaumsa Bo3byxAarOWLMUX U TOPMO3HBIX TOKOB
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KoneHHbIN CyXOXUnbHbLIU pednekc

Recetor

Effector

(b)

Figure 13.20



Ganal CENTRAL
Anglion NERVOUS
SYSTEM

Sensory
neuron

\C
Motor
neuron

Circuit 1

Sensory
receptor
(muscle
spindle

Skeletal muscle

(a) Monosynaptic reflex

CENTRAL
Interneurons NERVOUS
y SYSTEM
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neuron

Skeletal muscle 1
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Circuit 2

Skeletal muscle 2

(b) Polysynaptic reflex



Paznnuua mexxay akcoHamu aBuraTtenbHbiX (cnesa)

U CEHCOPHbIX HEPBOB (crnpasa)
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Cross section of human muscle Cross section of human sensory
(motor) nerve — myelin stain nerve — myelin stain



When the knee is
struck...

la muscle afferents fire...

there is monosynaptic
activation of the
extensor a-motor
neuron...

and the (agonist) muscle(s)
contracts.

j The knee extends.

Glycinergic (inhibitory) interneurons
are also activated...

...which inhibit motor neurons to the
flexor (antagonist) muscle.



. STEP 2:
STEP 1: Dorsal

, Activation of a Sensation
root
Arywal of sensory neuron relayed ;
stimulus and to the brain
activation by collateral

of receptor A

Receptor Rl/E\I;LCEX
A 3
Stimulus
STEP 5: Effector
Response = =
by effector Ventral STEP 3:

e root

i

Information

STEP 4: processing in CNS

Activation of a
motor neuron



I[TEPEPbBIB






