Physiology
Lecture / part 2



1. Olification (Sense of a smell) (low threshold) (chemical sense)
The olfactory Epithelium Contains 10 - 100 Million receptorsr

Receptor cells or olfactory Receptor

? Supporting Cells

Basel cells

It consists of

extending from
dendrites of

olfactory (nonmotile olfactory cilia) -> olfactory transduction (a stimulus to graded potential)
receptors using G- proteins and cAMP

transduction occurs:

1. odorant is binding on olfactory receptors simulates G-protein .

2.G-protein activates the enzyme adenylate cyclase which produce cAMP

3.cAMP opens sodium ion channels, the sodium will enter the cytosol causes depolarization

4. if it reaches the three sold an action potential will be generated
adaption (decreased sensitivity) to odors (rapidly)(within a minute)

the pathway:

olfactory nerves(1) _> olfactory bulb —> olfactory track

v

frontal lobe (odor identification) ¢ primary olfactory cortex



2. gustation (sense of taste) (chemical sense)(threshold varies due to the taste)

the olfactory system is a stronger than the gustatory system adaption would take 1-5 min
gustatory receptors

supporting cells
taste buds contain of

basal cells

taste buds are found in papilla —> increase surface area

_> provide rough texture to the

upper surface of the tongue

?cl::\otgmngpuaeplslﬁface) increase the friction between tongue and food

make it easier to move the food in the oral cavity
tastants(stimulator chemicals) must _> . S .
( ) microvilli (site of transduction)

dissolve in saliva to activate receptors

sweet, bitter, umami salty o
(bind to G-protein) (Na+ depolarization)

neurotransmitter release g

the pathway:
limbic system and hypothalamus

cranial nerves —> medulla oblongata

thalamus

primary gustatory area in the parietal lobe of the cerebral cortex



vision (more than half sensory receptors are located in the eye)(large part of cerebral cortex is
specialized for vision)

vision detects electromagnetic waves (400-700 nm)

accessory structures of the eye:
—»1 .eyelids |—  shade the eye during sleep
—P  protect the eye

——» spread the lubricating secretion over the eyeball

nonkeratinized stratified squamous

conjunctiva(thin protective macous membran) el -
epithelium with goblet cells

areolar connective tissue

bloodshot eyes = dilated and congested conjunctival vessels

—> 2.eyelashes

sebaceous ciliary glands (found at the base of each eyelash hair follicle) (produce oil)
|| infection of these glands (usually bacterial) leads to—  sty(painful, pus-filled swelling)

) . 3. eyebrows (Transversely above the upper eyelids)
foreign objects

protect the eyeball from perspiration

direct rays of the Sun

' 4. lacrimal apparatus (group of structures that produce and the drain lacrimal fluid)
(lacrimal glands secretes lacrimal fluid )(tears drain into 6-12 lacrimal ducts)

the pathway of tears:

lacrimal glands
(supplied by parasympathetic —> lacrimal ducts > spread by blinking
fibers of facial nerve (7)) (onto upper conjunctiva) +

nasolacrimal 4— Iacrimalsac‘— Superior/inferior

dact canaliculi lacrimal puncta

nasal cavity




‘__-' 5. extrinsic eye muscles(are capable to move the eyeball in almost all directions)

six extrinsic muscles |——9» superior rectus

—» inferior rectus
— Jiteral rectus
——p»  medial rectus
—®  Superior oblique
—® inferior oblique

neural circuits in the brain stem and cerebellum coordinate and synchronize the movement
of the eyes

structures of the eyeball

] P fibrous tunic +————P» cornea: admits and refracts(bends) light

——P  sclera: provide shape and protects inner parts

T P> vascular tunic Iris: regulates amount of light

ciliary body : alters shape of lens for near or far vision
(accommodation)

—Pp» choroid : provides blood supply and absorbs scattered light

» retina P> Receives light and converts it into receptor potentials and nerve

impulses.
Output to brain via axons of ganglion cells, which form optic (I1)

nerve

—p lens —— (ofracts light

refraction by lens or cornea

) . 4' accommodation
image formation
\ constriction or narrowing the pupil



1. the refraction ——» images focused on the retina arer inverted(upside down)

—p 75% refraction at the cornea
—p» 25% at the lens

—— distance vision (parallel, don't need much refraction)

—  close vision (diverges , need much refraction)

2.accommodation T accommodation: is the increase of carvature of the lens for

near vision

T the lens becomes more spherical , increase the reflection

— the near point of vision: is the minimum distance from the eye that
an object can be clearly focused with maximum accommodation

3. constriction of the pupil > narrowing of the diameter of the hole through which light

enters the eye due to the contraction of the circular muscles
of the iris.

convergence

— P medial movement of the two eyeball

——P binocular vision : both eyes focus on one subject

————® nearer the object, the greater the degree of convergence needed

refraction abnormalities :

due to

+——» myopia (can see close objects clearly but not the distant one)

eyeball is too long relative to the focusing power of cornea and lens

—P» Lens s thicker then normal

> hyperopic( can see the distant objects clearly but not the close one)

— P astigmatism(parts of the image are out of focus, and thus vision is blurred or

distorted)

dueto ——p» cornea or the lens has anirregular curvature



types of photoreceptors
| ‘
rods
(cylindrical or rod-shape)

cones
(tapered or cone-shape)

transduction occurs in the outer segments of both cones and rods

photopigments are integral proteins in the plasma membrane of the outer segments

visual transduction

important notes :

1. rods contain only one type of photopigment (rhodopsin), while cones have three.

2. photopigments= opsin(glycoprotein) + retinal (vitamin A derivative)(light absorbing)

3. differences in opsin(by small variations and amino acids sequences) determine which
wavelenaths are absorbed .

4. cones photopigments regenerate much more quickly than rhodopsin in rods

the pathway:

cis-retinal
light hits photoreceptor —® retinal absorbs light — (fits with opsin)

isomerization
(first step)

receptor potential

<—— chemical changes occur <@—— trans-retinal
generated

opsin separate from trans-retinal . . .
. . —— P trans-retinal is-retinal
(bleaching of photopigments) trans-retinal to cis-retina
(bv retinal isomerase enzvme)

cis-retinal can bind to opsin <—l

(regeneration)



release of neurotransmitter by photoreceptors

-

v

in darkness: cGMP levels are high inlight:cGMP breaks down

-«

Na+ channels close

'

Na+ channels stay open

<

photoreceptor is depolarized photoreceptor hyperpolarizes
continuous release of glutamate glutamate release decreases

v

bipolar cells are no longer
glutamate inhibits bipolar cells (IPSP)

inhibited so they depolarize

brain pathway :

optic nerve () —» the optic chiasm — = optic tract —P»  leteral geniculate

(nasal cross, (crossed and nucleus (LGN) of the
temporal stay at uncrossed thalamus
the same side) axons) ¢

primary visual cortex «—— optic radiations <@— midbrain reflex center

in the occipital lobe o . o
participate in neural circuits
that govern constriction of
the pupils in response to
light and coordination of
head and eye movements

nasal or center half

the visual field temporal or peripheral half



