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 The Sensory System

Sensory system is responsible for:
1. Awareness of sensationsاﻻدراك
2. Unconscious ﻻواﻋﻰinputs that underlie control of movement
and bodily functions.
3. Neural activity associated with arousal. ﯾﻘﻈﻪ

اى اﺣﺴﺎس ﯾﺼﺤﺒﻪ ﯾﻘﻈﻪ

Sensory Receptors
Receptors are specialized structures present at the termination
of afferent sensory nerves.
Functions
1) Detectors: receptors detect stimuli.
2)Transducers: receptors change the energy different types of
stimuli into electrical potential that can generate action
potentials in afferent sensory nerves connected to them.

Types of receptors
1- Mechanoreceptors

They detect mechanical stimuli (tissue displacement) that cause

deformity of the receptor or the surrounding tissues.
Examples include touch and pressure receptors and baroreceptors(
)ﻣﺴﺘﻘﺒﻼت اﻟﻀﻐﻂ
2- Thermoreceptors
They detect thermal energy. They include cold and warm receptors
وﻛﻤﺎن اﻟﺘﺪرج ﺑﯿﻨﻬﻢ

3-Chemoreceptors:
they detect chemical changes either inside the body (e.g. respiratory
chemoreceptors which detect PO2, PCO2 and pH changes,
osmoreceptors and glucoreceptors) or outside the body e.g. smell
receptors
4-Pain receptors:
They detect stimuli that cause tissue damage. وﺑﺘﺸﻤﻞ الmechanorecptors
والthermorecptorsوالchemoreceptors
 ﯾﻌﻨﻰ ﻣﺜﻼ ﺣﺼﻞ ﻟﺴﻊ او ﺧﺒﻄﻪpain receptorﯾﻌﻨﻰ ﻓﻰ ﺣﺎﻟﻪ اﻟﻢ ﻓﻰ اﻟﻤﺴﺘﻘﺒﻼت دى ﺑﺘﺘﺤﻮل ل
5-Electromagnetic receptors:
they detect light (rods and cones of the retina) and electric damage of
tissues.

Properties of receptors :
1)Specificity:

•Specific sensation:
•Each type of receptors gives ONLY one type of sensation whatever the
the way of stimulus
•Each receptor can detect one type of stimulus to which the receptor is
particularly sensitive.
ﯾﻌﻨﻰ اﯾﻪ؟
light ﻣﺶ ﻫﯿﺪﯾﻨﻰ ﻏﯿﺮ اﺣﺴﺎس واﺣﺪ ﻣﻬﻤﺎ ﻛﺎﻧﺖ وﺳﯿﻠﻪ اﻟﺘﺤﻔﯿﺰ ﻟﯿﻪ ﻣﺜﻼ ﻟﻮ الreceptorال
( electromagnetic stimulus)  ﺗﺴﺘﻘﺒﻞ اﻟﻀﻮء ﻓﺸﻮفreceptor
mechanicalوﻟﻮ ﺣﺼﻞ ﺧﺒﻄﻪ ﺟﺎﻣﺪه ﻓﺎﻟﻌﯿﻦ ﻫﺤﺲ ﺑﻀﻮء ﻓﻬﻨﺎ ﺣﺼﻞ اﺣﺴﺎس ﺑﺎﻟﻀﻮء ﻟﻜﻦ ب
stimulus
•Specific stimulus
Each receptors most sensitive for one stimulus and this is called( the
adequate stimulus)
and may detect other type of stimulus but this requires the stimulus is
very high and this is called( the adequate stimulus)
 ﺑﯿﻜﻮن اﻋﻠﻰ اﺳﺘﺠﺎﺑﻪ وﺣﺴﺎﺳﯿﻪ ﻟﺘﺤﻔﯿﺰ واﺣﺪ ﻣﻌﯿﻦ ﻟﻜﻦ ﻣﻤﻜﻦ ﯾﺴﺘﺠﯿﺐ ﻟﻤﺤﻔﺰ ﺗﺎﻧﻰreceptorﯾﻌﻨﻰ ال
ﺑﺲ ﺑﺪرﺟﻪ ﻗﻮﯾﻪ ﻣﻦ اﻻﺛﺎره

2)Excitability :Receptor potential (generator potential)
When a receptor is stimulated ,it produces a( graded electric
response) known as receptor potential
 ﻓﺸﻌﻮرcan be graded  ﻋﺸﺎن ﻛﺪاall or none  ﺗﻤﺎم ﻣﻔﯿﻬﻮشaction potential ده ﻣﺶ
ﻋﻤﻮﻣﺎ ﺑﯿﺒﻘﻰ ﻣﺘﺪرج ﻣﺜﻼ اﻻﻟﻢ ﻓﯿﻪ ﺿﻌﯿﻒ و ﻣﺘﻮﺳﻂ وﻓﯿﻪ ﻗﻮى

Mechanism of receptor potential
a)Stimulation of the receptor:
Application of stimulus to reformation the receptor leads to opening
Non-specific ion channels that allow the movement of all small ions
across receptor membrane (but the most important is Na)
B) Creation of receptor potential
Receptor potential is created by entry of Na through the non-specific ion
channels.
This lead to a state of partial depolarization of the membrane of the
receptor
No generation of action potential in the
receptor membrane itself? ( ﻋﺸﺎن ﺷﻮﯾﻪ وﻫﯿﺤﺼﻞaction potential ﺑﺲ ﻣﺶ ﻋﻠﻰ ال
receptor membrane )
receptor  ﻋﻠﻰ الaction potential ﻟﯿﻪ ﻣﺤﺼﻠﺶ
Bec, there are no Na+voltage-gated in receptor membrane
C)Electronic spread of receptor potential:
Receptor potential spreads electrotonically till reach the action potential
generating zone
In myelinated nerve:
this is the first node of Ranvier of (contain Na voltage gate)

In unmyelinated nerve: adjacent to nerve receptor
D)Generation of action potential
action potentialاﻟﺨﻄﻮه اﻟﻰ ﻓﺎﺗﺖ ﻛﺎﻧﺖ اﻟﻮﺻﻮل ﻟﻤﻜﺎن اﻟﻠﻰ ﻫﯿﺘﻌﻤﻞ ﻓﯿﻪ ال
If the receptor potential spreading to the "action potential generating
zone" can depolarize this zone to the firing level, an action potential is
initiated and is conducted along the sensory nerve towards the CNS.
The "action potential generating zone" has a low firing level because it
has many Na+ voltage-gated channels.
 ﻛﺘﯿﺮNa-voltages gate  واﻃﻰ ؟ ﻋﺸﺎن ﻫﻤﺎ ﻋﻨﺪﻫﻢfiring level ﻟﯿﻪ ال
 ﻣﻮﺟﻮدﯾﻦ اﺻﻼ ﻋﻠﻰ ﻋﻜﺲ الvoltages gate  ﺑﯿﺤﺼﻞ ؟ ﻋﺸﺎن الaction potential ﻃﺐ ﻟﯿﻪ
receptor

Properties of receptor potential:
• It is a local non-propagated partial depolarization
•Itis a graded response ie. its amplitude increases when the intensity of
the stimulus increases.
ﺑﯿﺤﺪدﻫﺎ ﻗﻮه اﻟﻤﺆﺛﺮ
•It does not obey the all or none law.
•If it can depolarize "the action potential generating zone" to the firing
level, nerve impulses will be initiated.
•It has no refractory period and therefore severa receptor potentials can
be summated.
• It’s duration (5-10msec) is longer than ac action potential (2 msec) so it
can produce repeated action potentials ﯾﻌﻨﻰ الreceptor potentials ﯾﻌﺮف ﯾﻌﻤﻞ
 اﻛﺘﺮ ﻣﻦaction potential
NOTE:الreceptor potential ﺑﯿﻘﺴﻪ ﺑﺎلmagnitude
 ﺑﺎﻟﻌﺪد ﯾﻌﻨﻰfrequency ﻓﺒﻘﯿﺴﻪ ﺑﺎلall or none  ﺑﯿﻜﻮنaction potentialsال
Relationships:

Relationship between the strength of the stimulus and the magnitude of
receptor potential:
The magnitude of the receptor potential increases as the intensity of the
stimulus increases.
The increase in magnitude of receptor potential is rapid at low intensities
of the stimulus. However, when the intensity of the stimulus is markedly
increased, the increase in magnitude of receptor potential slows down
 ﺑﺼﻮره ﺳﺮﯾﻌﻪ وواﺿﺤﻪ ﻓﻰstimulus  ﺑﺘﺰﯾﺪ ﻣﻊ زﯾﺎدهpotential اﻟﻌﻼﻗﻪ ﺑﯿﻨﻬﻢ ﻃﺮدﯾﻪ وال
potential  اﻟﻘﻠﯿﻠﻪ وﻟﻤﺎ ﺑﺘﺰﯾﺪ ﺑﺘﻘﻞ ﺳﺮﻋﻪ زﯾﺎده الstimulus

g
Relationship between the magnitude of receptor potential and the
frequency of action potentials propagated in sensory nerve:
As the magnitude of receptor potential increases the frequency of
discharge of impulses along the sensory also increases

action potential زادت ﻛﻞ ﻣﺎ ﻋﺪد الreceptor زاد ﻛﻞ ﻣﻘﻮه الstimulusﯾﻌﻨﻰ ﻛﻞ ﻣﺎ ال
 ﯾﺰﯾﺪsensationﻣﺎﯾﺰﯾﺪ ﻛﻞ ﻣﺎ ال

اﻟﺼﻮره دى ﻣﻬﻤﻪ ﺟﺪا وﻻزم ﻧﺮﺑﺘﻂ ﺑﯿﻨﻬﺎ وﺑﯿﻦ اﻟﺸﺮح اﻟﻠﻰ ﻓﻮق

3- Adaptation of receptors )(التوقف عن العمل
●It means the decline in magnitude of receptor potential and frequency of
impulses along the sensory nerve in spite of sustained application of a constant
continuous stimulus to the receptor.
(Despite the presence of a constant continuous stimulus, the magnitude of
receptor potential starts to decline).
receptor  و استجابة الaction potentials  وعدد الmagnitude يعني المؤثر لسه موجود لكن ال
. بدأت تقل
●There isn’t one specific mechanism that determines how the receptors adapt.
Every receptor has its own mechanism of adaptation.
Ex:-Mechanoreceptors (Ex: Pacinian corpuscle) adapt by remodeling
(readjustment) or by the inactivation of voltage-gated sodium channels.
-Photoreceptors (rods and cones): adapt by adjusting their sensitivity to
various levels of light. بتزود وتقلل تركيز الصبغة اللي بيكسرها الضوء
●According to the rate of adaptation, receptors are classified into:

1- Slowly adapting receptors ( Tonic receptors ) :
These receptors continue to discharge as long as the stimulus is applied. They
keep informing the CNS about stimuli such as tissue damage (pain
receptors), skeletal muscle status or muscle tone (muscle spindles),
arterial blood pressure (arterial baroreceptors).
. متبلغ باللي بيحصل فالجسم ألطول فترة ممكنةCNS ميزته انه بيخلي الshort adaptationال

2- Moderately adapting receptors:
Ex: Thermoreceptors, taste and smell receptors.

3- Rapidly adapting receptors (phasic receptors) :
These receptors adapt rapidly to constant and repetitive stimuli.

Ex: Touch receptors and Pacinian corpuscle (the most rapidly adapting stimulus).

