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The functions of body systems and organs are
controlled by two main regulatory systems

A-Nervous regulation. which is mediate
nervous system.

This type of regulation is very rapi
duration.

B-Chemical regulafion. whi
hormones, enzymes and vi
This type of regulati
long period.




CORYN IO The WUlimw 401 Congavet, 1< Peemancr megused 4 smpaeducion or Oagnay

[Central nervous system) (Pé!’iﬁh.e'rél nervous syster )

)\ D |
& I e

: Spinal Sensory Motor
{ Sl J cord ‘ division division
_N N

N
~|

( e

!
[ | [ ,_
NS NS N N

Visceral Somatic Visceral Somatic
sensory sensory motor motor
division division division division

Sympathetic
division

Parasympathetic
division




SENSORY RECEPTORS

. &ceftor.r:

* They are specialized structures
which can detect & transform the
stimulus Into action potential
(transducers)

* They are situated at the termination
of the afferent neurons which are
found In the dorsal root ganglia
along the whole spinal cord.




eceptors
The Mode Of Stimulation

eceptors

d by mechanical stimulation

., touch, auditory and all proprioceptors, which are found in m

ligaments and joints(detect: position and movements, muscl

2. Chemoreceptors

® stimulated by chemical stimulation

® c¢.g., taste, olfactory, O2 lack, CO2 excess



d only In the retina
oreceptors

ulated by temperature

* they are found in the skin and in the hypo
5. Nociceptors

« stimulated by tissue damage

* free nerve endings, they are
sensation.




B . ACCORDING TO THE SITE
1. EXteroceptors .

®  Are found on the surface of the body in the skin
® (pain - touch - temperature)

2. Teleceptors :

® Detect stimuli that occur away from the body as olfactory,

visual and auditory receptors.

® They are called also distant receptors or special sense

receptors.



3- Interceptors

Found mside the body , deep from the skin

a) Viscerocepiors

 found In viscera as stretch receptors in bladder
and O2 lack receptors in carotid body, also
baroreceptors in the heart and vascular system

b) Hypothalamic recepiors:

* glucoreceptors, thermo-receptors and
osmoreceptors

() Proprioceptors receptors:
 which are found in muscles, ligaments and joints




PROPERTIES OF THE RECEPTORS

EXCITABILITY

SPECIFICITY

EFFECT OF INTENSITY OF STIMULUS
ADAPTATION



Physiological Properties of the Receptors
|-EXxcitability

® Receptors are living structures

® They can respond to stimuli by changing the stimulus (one form of

energy) into

® then this receptor potential is carried by the connected nerve as "action
potential" to reach the C.N.S informing it about the nature of this

stimulus.



Mechanism of Receptor or generator potential

 \With the exceptiOn of the free nerve endings all the

sensory receptors are associated with non neural cells that surround

it, forming " sense organ"

* |n this sense Orgaln, the final termination of the sensory

nerve that is connected to the receptors losses its myelin sheath and

enter the capsule of the receptors with first node of Ranvier.



Pacinian corpuscles are touch receptors
* |In resti Nng cond ition, the receptor is in the polarized state

1.. there 1s more positivity outside "about - 70 mV *

® When the receptor is stimulated by an ad equate stimulus
there will be a local depolarization at the stimulated part due to an

increase 1n the sodium permeability. This 1s called the

"generator potential™’
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® When the stimulation is continuous, this local depolarization increases in

magnitude until a certain threshold level (10 millivolt)

It will cause depolarization in the first node of Ranvier inside the receptor

structure then this depolarization when sufficient it will be transmitted along

the sensory nerve Action pOtential

continuous stimulation of the receptor will be transformed into a train of

impulses along the sensory nerve.



Properties of receptor potential

> It 1s local non propagated.

> Tts duration is more than 5 milliseconds (longer than the action

potential).
> It has no absolute refractory period.
> Tt dose not obey the all or none law.

>It can be summated.



ller's law

receptor 1s very sensitive to one specific type of

alled the "adequate stimulus" which can stimulate the

ceptor with least amount of energy".

® Also, the sensory nerve connected to the receptor ¢

only one type of sensation.



sation and the adequate stimulus for the

agnetic waves.

stimulated also by madequate stimulus e.g., by

this case the optic nerve still gives light sensations appears

of light.

e receptors need much larger amount of energy when they a

by an madequate stimulus.



sity of stimulus on
receptors
eber-Fechner law

frequency of the action potentials conducted along the afferent nerve

rectly proportional to logarithm of the intensity of the stimulus applie

receptor”

This means that an increase in the intensity of the stimulus leads to
amplitude of generator potential, that increase the frequency o

conducted along the afferent fiber connected to the rece



daptation

ON Means the decrease in the intensity of th

on due to continuous constant stimulation.



aptation the receptors
ssified Into

dapting receptors

. moderately adapting receptors

e.g., temperature, smell and taste receptors.

3. slowly adapting receptors

€.g., vision, hearing, pain receptors.



CODING

eceptor stimulus to recognizable

depends on:
Modality
» Locality

» Intensity



e of stimulus according to
1d object when is put on the leg
e only cold receptors

.N.S can determine the site of the stimulus
ecause every part in the body is represented in
certain points in the sensory cortex, thus a
stimulus on the leg will reach the leg ar
according to the dermatomal distrib
projection).

e C- C.N.Scan know intensi
"Weber Fechner's law"
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