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RECEPTORS

TYPES OF RECEPTORS:
• mechanoreceptors (respond to mechanical pressure or stretching: receptors of the organ of 

hearing and balance, tactile receptors of the skin, muscle spindles and Golgi tendon organs, 
baroreceptors)

• chemoreceptors (receptors of the organs of taste and olfaction, interoceptors of the blood 
vessels)

• photoreceptors (in the retina)

• thermoreceptors (in the skin and viscera)

• nociceptors (receptors for pain, stimulated by tissue injury: found in various tissues)

as an integral part of the 
sensory organs
(vision, hearing and balance,

olfaction, taste)
outside of the sensory 
organs
(heat, pain, touch etc.)

RECEPTORS ARE FOUND



SENSE ORGANS 
ORGANS OF SPECIAL SENSES
(sensory organs) are specialized
structures that represent
peripheral parts of the analyzers
and contain receptors reacting to
external or internal stimuli

ORGANS OF SPECIAL SENSES

RECEPTOR CELLS RECEPTOR CELLS

Neurosensory 
cell

Axon

Organ of vision, 
organ of olfaction

Organ of hearing and 
balance, organs of taste 

I. Primary sensory organs II. Secondary sensory organs

Sensoepithelial
cell

Axon

Neuron 
(cell body)

Dendrite

Reception is implemented by 

specialized neurons

(neurosensory cells)

Reception is implemented by 

specialized epithelial cells

(sensoepithelial cells)



By embryonic source of origin and by structure SENSORY ORGANS are 

subdivided into:

• Type I, or primary sensory organs (include the organs of vision and olfaction)

contain neurosensory receptor cells that have neural source of origin and are specialized

neurons

These cells percept external stimuli by their peripheral process (dendrite) and transmit it 

to subsequent neurons by their central process (axon)

• Type II, or secondary sensory organs (include the organ of hearing and balance 

and the organs of taste) contain sensoepithelial receptor cells that originate from the 

ectodermal placodes

These cells percept external stimuli and transmit the excitation to the dendrites of the 

sensory neurons (which belong to the sensory ganglia)

SENSE ORGANS 



ORGAN OF VISION



ANATOMY OF THE EYE
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ANATOMY 
OF THE EYE
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2 layers of 
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DEVELOPMENT OF THE EYE
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DEVELOPMENT OF THE EYE
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DEVELOPMENT OF THE EYE



Sclera

Choroid
Lamina vitrea (basal complex)

Pigment epithelium

Rods and cones
External limiting membrane

Outer nuclear layer

Outer plexiform layer

Inner nuclear layer

Inner plexiform layer

Ganglion cell layer

Layer of nerve fibers

Ganglion cell

MICROANATOMY OF THE RETINA

Internal limiting membrane



Rods and cones
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STRUCTURE OF THE PHOTORECEPTOR CELLS
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Macula lutea
with the fovea centralis

Optical axis of the eye
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Optic nerve
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(disc of the optic nerve)

ANATOMY OF THE RETINA



MACULA LUTEA WITH THE FOVEA CENTRALIS
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IDENTIFY THE STRUCTURES, 
DESCRIBE THEIR COMPOSITION
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(DISC OF THE OPTIC NERVE, OPTIC PAPILLA)
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Posterior corneal 
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CORNEA OF THE EYE
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Slide №93. Cornea of the eye
Hematoxylin-eosin staining
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Slide №95. Posterior wall of the eye
Hematoxylin-eosin staining
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ORGAN OF HEARING
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ANATOMY OF THE EAR



6th week
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MICROANATOMY 
OF THE EAR
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MICROANATOMY 
OF THE COCHLEA
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MICROANATOMY OF THE ORGAN OF CORTI
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MICROANATOMY OF THE ORGAN OF CORTI
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Slide №96. Cochlea of the inner ear, axial section
Hematoxylin-eosin staining
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OSCILLATIONS 
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SHIFT OF THE TECTORIAL MEMBRANE

RELATIVE TO THE ORGAN OF CORTI 

CAUSES THE BENDING OF STEREOCILIA
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ORGAN OF BALANCE



THE INNER EAR. ORGAN OF BALANCE.
RECEPTOR ZONES OF THE MEMBRANOUS LABYRINTH

ductus cochlearis

organ of Corti

utricle (elliptic vesicle)

macula of the utricle

пятно мешочка

saccule (spherical vesicle)

ampullae

semicircular
canals

ampullar
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ampullaris)

macula of the saccule

Maculae of the utricle and saccule provide sensations of gravity and linear acceleration

Cristae ampullaris of the semicircular canals provide the sense of rotation
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RECEPTOR ZONES OF THE ORGAN OF BALANCE



Supporting epithelial cells

Sensoepithelial
cells

Hair

Nerve endings

Lining
epithelium

Otolithic membrane

Otoliths

MACULA



Supporting cells

Sensoepithelial cells

Hair

Nerve endings

Cupula
(gelatinous mass)

Lining epithelium

Protrusion
of the periosteum

CRISTA AMPULLARIS



Kinocilia

Flask-shaped 
sensoepithelial cell

Cylindrical 
sensoepithelial cell

Stereocilia

Cuticle

Supporting
epithelial cell

Goblet-shaped
nerve ending

Bouton-like
synapse

Afferent 
nerve endings 

(dendrites)

Myelin

inhibition excitation

Goblet-like
synapse



ORGAN OF TASTE



Source of the development is:

basal layer of the stratified epithelium covering the lingual papillae

EMBRYONIC DEVELOPMENT OF THE TASTE BUDS



Taste buds are absent in filiform papillae

LINGUAL PAPILLAE



Taste bud

TASTE BUD



MICROANATOMY OF THE TASTE BUD
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Slide №98. Taste buds of the foliate papilae. Section of the tongue
Hematoxylin-eosin staining
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Slide №98. Taste buds of the foliate papilae. Section of the tongue
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ORGAN OF OLFACTION



3rd month
Olfactory placodes form 
as epithelial thickenings 
of the head surface ectoderm

4th month
Placodes are converted into olfactory pits

Differentiation
of supporting epithelial cells 
and olfactory neurosensory cells

DEVELOPMENT OF THE OLFACTORY ORGAN
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MICROANATOMY OF THE OLFACTORY EPITHELIUM
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