4/11/2021

_ CNS Module

w;;.m Physiology Lectures

(Lecture 4)
Topic 2: Spinal cord & somatic sensations

Spinal Reflexes(Part 1)

Presented by:

Dr.Shaimaa Nasr Amin
Associate Professor of Medical Physiology

Human reflexes, Reflex arc, Types of
reflexes.

Dr.Shaimaa N.Amin, CNS, 2021




What is meant by a reflex?
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The reflex arc

-The basic circuit that underlies a reflex.

THE REFLEX ARC

RECEPTOR' ‘ AFFERENT FIBER I ﬂ

EFFECTOR I -

ONE OR MORE
CENTRAL NEURONS

EFFERENT FIBER I
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Reflexes
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Spinal Reflexes

Polysynaptic
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Table 36-1 Classification of Sensory Fibers from Muscle
Type Receptor Axon Sensitive to
Ia Primary spindle endings 12-20 pm myelinated Muscle length and rate of change of length
1b Golgi tendon organs 12-20 ym myelinated Muscle tension
11 Secondary spindle endings  6-12 pm myelinated Muscle length (little rate sensitivity)
11 Nonspindle endings 6-12 pm myelinated Deep pressure
111 Free nerve endings 2-6 pm myelinated Pain, chemical stimuli, and temperature (important for physiclegical response to
exercise)
v Free nerve endings 0.5-2 pm nonmyelinated  Pain, chemical stimuli, and temperature
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Sensory feedback from muscles
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Stretch Reflex

(Stretch reflex arc, Functional anatomy of the
muscle spindle)

Dr.Shaimaa N.Amin, CNS, 2021

11

Extrafusal muscle fiber

Muscle Spindle (Intrafusal
muscle fiber)
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Stretch Reflex arc

Afferent

Sensory nerve
Efferent
Motor nerve

Stimulus:Stretch
Receptor

Response: Contraction Muscle spindle

Stretch reflex
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Parallel arrangement of
intrafusal and extrafusal
muscle fiber
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Each intrafusal fiber consists of
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There are two types of intrafusal fibres

i. Nuclear bag fibres
ii. Nuclear chain fibres

Nuclear bag fiber

(intrafusal muscle)
Nuclear chain fiber
(intrafusal muscle)
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Alpha motor neuron to extrafusal
musdle fiber end plates

from free nerve
endings
Lt a

Gamma motor neuron to intrafusal
musdle fiber and plates
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Central connections of the afferent

fibres
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Physiological significance
of the stretch reflex
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Physiological significance of the stretch reflex
1- Helps to maintain the muscle length.

Sensory nerve

Motor nerve

x—Muscle spindle

Stretch reflex
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Physiological significance of the stretch reflex
1- Helps to maintain the muscle length.
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Physiological significance of the stretch reflex
2-Muscle tone

Def: Muscle tone is continuous, alternating,
reflex, subtetanic contraction of muscle fibres.

—It may also defined as the resistance of the
muscle to stretch.

—Base of muscle tone: Static stretch reflex
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Spinal cord
KEY

[] = Motor unit 1

[ = Motor unit 2

[ = Motor unit 3
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During rest the muscle spindle is
continuously stretched
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Continous impulses from the supraspinal
centers to gamma motor neurons

Contraction of the peripheral contracile part of
intrafusal muscle fiber
= Gamma Spindle loop
(Gamma led
contraction)

Stretch of the central receptor part of the
spindle

Stretch reflex —
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Muscle tone does not cause fatigue ?
0.4
30
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Stretch Yourself
Beyond What
You Think is Possible
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