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Human sense organs

Immanuel Kant’s theory of knowledge (1760):
our Rnowledge of the outside world depends on our perception @ \f\*
five senses: j

v" touch

v taste

v smell

v sight

v hearing A
specialized cells — receptors for specific stimuli: Smell

v" confined to the head region

v’ receptors are not free endings of sensory neurons
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Sense of touch

= four kinds of touch sensations:

Cold Hair

Heat Light Pain

v light touch (contact)
v cold
v heat

Epidermis

Dermis ——<g

—— Nerve Connective Hair Strong
_ tissue movement pressure
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. Sensory receptors — classification

3 main groups — Sherrington, 1906:
v exteroceptors

v' proprioceptors
v interoceptors
by sensory modality:
v baroreceptors — respond to pressure

C.S. Sherrington
v" chemoreceptors — chemical stimuli 1857-1952

v" mechanoreceptors — mechanical stress

v" nociceptors — pain perception

v thermoreceptors — temperature (heat, cold or both)
by location:

v cutaneous receptors

Sense Organs in the Skin

v" muscle spindles

epidermis

by morphology:
v free nerve endings

dermis

hypodermis

v encapsulated receptors

thermo- Meissner's
receptor corpuscle senses pain corpuscle

senses heat senses "touch” senses “pressure”
or cold
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Unencapsulated receptors

* free nerve endings:

v’ unencapsulated receptors

v" unspecialized, detect pain

v most widely distributed

v most numerous in the skin,

muscle, deep fascia,
viscerawalls

= peritrichial (palisade)
endings of hair follicles

v" nerve plexus
around hair follicle

| |
.
/ \ranae's Vaissne's Frem ) Futlin Motbud e din
very light tou
Free Pacinian corpuacie Meckala Paciniee corpusce  Neeww plasus wiound
nerve andieg disc N A
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Unencapsulated receptors

= tactile discs of Merkel:

v" slowly adapting type | mechanoreceptors
— pressure and vibration at low frequencies,

around 5 to 15 Hz

v" found in the basal layers of:
» glabrous skin

» hairy skin ("touch domes*, "hair disks" )

v in oral and anal mucosa frroihoringl

v" in the mammary gland

v" specialized epithelial cells of Merkel,

“Tastzellen”
» embryonic origin — nerve crest, epidermal/

> APUD cells — neuroendocrine function |
» specific granules
v Merkel nerve endings (tactile disks)

v Merkel cell-neurite complex Merkel cells and

tactile discs

Prof. Dr. Nikolai Lazarov



Encapsulated receptors

= Receptors without a lamellar inner core:
v" Ruffini corpuscles (endings) /7=
v Grandry corpuscles U
= Receptors with an asymmetrical
lamellated inner core:
v tactile corpuscles of Meissner
v" end bulbs (of Krause) — ‘genital’ corpuscles
v Golgi-Mazzoni corpuscles

= Receptors with a symmetrical
lamellated inner core:
v" Pacinian (Vater-Pacini) corpuscles
v" Herbst corpuscles

= Muscle receptors:

v" neurotendinous organ (Golgitendon organ)

v neuromuscular spindles:
» intrafusal fibers
» extrafusal fibers

. e,
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Cutaneous receptors

= Pacinian (Vater-Pacini) corpuscles: Froe endings
v oval-shaped and lamellated AL

v" the largest cutaneous receptors — approximately
1 mm in length (2x4 mm)

v" bulb-like nerve endings in the subcutaneous tissue
of the skin:

» palms and soles

» joints and genitals
v" capsule of 20 to 60 concentric lamellae
v" inner core of modified Schwann cells
v" afferent nerve fiber — parts

» myelinated

» unmyelinated preterminal
> nerve endlng

(V|brat|on and pressure)
with optimal sensitivity 150-300 Hz
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Cutaneous receptors

= tactile corpuscles of Meissner:

v_ unmyelinated nerve endings in the dermis of
glabrous skin

» palm, fingers and lips
v" responsible for sensitivity to light touch
v rapidly adapting receptors
sensing vibrations lower than 50 (20-40) Hz
= end bulbs of Krause:
v" in the mucous membrane of the lips and tongue

Merkel's Nerve

v also found in the penis and the clitoris— . —— Comp'ex
‘genital’ corpuscles orkars Nerve B8 '

v respond to pressure — Sy i Sves E'Lﬁm\/jér E’S’zn’;‘*”"
pressoreceptors — N

v" formerly — cold receptors o N — _
(thermoreceptors) g e 3 e
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Cutaneous receptors

= Golgi-Mazzoni corpuscles:

v" In the subcutaneous tissue
of the human fingertips

v" similar in morphology
to Pacinian corpuscles

v' sense vibratory pressure and touch
= Ruffini endings — 0.5-2 mm:

v end organs in the subcutaneous
connective tissues of the fingers

v" ovoid capsule within which the sensory (
fiber ends with numerous collateral knobs
Nerve fibers
v" respond to superficial pressure — P s X i ki

slowly adapting mechanoreceptors

v" early thought to be thermoreceptors
(mediate the sense of warmth)
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Muscle receptors

= neurotendinous organs (Golgi tendon organs):

v located at the insertion fo§
of skeletal muscle fibers into the tendons

. . . %
v proprioceptive — reflex regulation Ry
of muscle tension ’;{ 2
. YIRS AR
= neuromuscular spindles: A

v intrafusal fibers e i W
» nuclear-bag fibers
» nuclear-chain fibers

v' extrafusal fibers

v proprioceptors — detect changes
In the length of the muscle
Gamma Gamma Group | Group Il
Efferent 1 Efferent 2 Afferent Afferent A
“—A—— Efferent Fe
. nerves
'J/©4kj G
Nuclear-bag & - & L 25 % "
v | ,.r - 'f’;;.';:.:':'\‘ — . AM"
TR OO0 QIS I30)
Ending Ending” | CFber | Derveendings
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Gustatory apparatus

= peripheral gustatory organs:
Epigiott =" : Fungiform papilla
/ taSte bUdS Root of tongue A A : 3
(gustatory caliculi) — 2000-9000: ranns v —— PR e
» vallate papillae — most numerous Cramatan s — 4 Zones: ﬁé‘
Fungiform papilla Bitter T Taste bud

(b) Details
of papillae

> plentiful in the posterior % of the tongue
» fungiform papillae
» soft palate, epiglottis and pharynx

Sour

W‘F— Gustatory hair

tissue

» reduction in number (up to %5) with age Dol ogue o ot 5577 .-]X;
= our sense of taste can and do change over time! . / 4 B recepto ol
v no structural difference among taste buds:| - | e W\ ) S
» gustatory (taste) pore — 2-3 ym dl > =0 onsoryneurons

» collection of 50-100 epithelial cells

» contain long microvilli
extend through a taste pore

» contain two types of
gustatory receptor cells
« with and without dense-cored granules
» supporting (non-sensory) cells

» basal cells — undifferentiated,
form new receptor cells every 10-14 days

B: about 50 fibers innervate a single taste bud! 12

Prof. Dr. Nikolai Lazarov



Gustatory apparatus

= traditionally four basic qualities of taste:

Circumvallate
Taste pore - o

v' sweetness — T1R1 and T1R2 subunits
v bitterness — 30 subtypes of TR2 receptors -
v/ sourness

v’ saltiness

= fifth basic taste — umami (japanese: #, chinesé” (ﬁiﬂﬁk) =9

Prof. Kikunae lkeda (1908), Tokyo Imperial University: |« ‘-

v umami (“deliciousness, savoriness”) — non- salty pleasant savoury sensations_
evoked by some amino acids — L-glutamate  /} , \ ol /

monosodium glutamate (aji-no-moto)
v" T1R1 and T1R3 subunits (2000)

~ N.vagus [X]
7/

A

Prof. Dr. Nikolai Lazarov (B: the sense of taste is a form of direct chemoreception! 13



Gustatory apparatus

Obesity:.:METABOLISM

The adipose tissue as a third brain

GEORGE N. CHALDAKOV!, MARCO F10REZ, ANTON B. TONCHEV!, MARIYANA G. HRISTOVAZ,
GORANA RANCICH, AND LuiGl ALOE?

1Division of Cell Biology, Medical University, Varna, Bulgaria, *Institute of Neurobiology and Molecular
Medicine, National Research Council, Rome, ltaly, *Department of Endocrinology, Municipal Policlinic, Vamna,
Bulgaria, and *Department of Embryology and Histology, Medical Faculty, University of Ni3, Ni%, Serbia

J&m Publisned by the Aenan con Socely fer
RESEARCH Bochematry and Molecuar Balogy

m I I —
SIXth baSIC taSte (2015) Oleog UStUS The fatty acid translocase gene CD36 and lingual lipase
Prof. Russell Keast and Andrew Constanzo infiuence oral sensitivity to fat in obese subjects

Deakin University in Melbourne: s TmeS—
i

v' CD36 and G protein-coupled receptor 120
— transporters and receptors for fatty acids

v fatty acid receptors on taste cells @ tounondNratan | Loaming, | Opiion | Caee | Spicliei

v' fatty acid stimuli activate receptors More evidence that fat is the
on taste cells sixth primary sense of taste

v" the signal is sent from the taste cells to
taste-processing regions of the brain

’ Structure-Function of CD36 and Importance of Fatty Acid Signal
Transduction in Fat Metabolism

Marta Yanina Pepino’ Ondraj Kuda® Dmitrd Samovskl’ and Nada A Abumead' 2"

&« 0= N
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B YOBEKbLT

Bkycpm -

HeycmouMomo uskywenue
Ha ywoBewkume cemuBa

Xpasama e gonpu-
wecaa 3a pazBumuemo
Ha voBewkama uuBu-
ALB3ULR, HO MR HAMS-
we ga @ cowama Gel
paBiomama Ha eguH
masvk opzad, eiukom,
koOmo uzpae kalovoBa
POAR 33 LAADCIMHOMO
igpaBe Ha woBeka u
npegemaBanBa cBoe-
0bpaIneG GAegane Ha
opzariumma, HezoBusm

omnesamuk, cvwo Kamo mosu Ma npecmume,
@ ywukanew 3a Beoku woBek u moke ga Guge us-
noasBam 1a Buomempuyma ugenmudukauus Ha

uHguBuga.

YoBek nenpekvoramo usnoasBa euka cu no
Bpeme va gouBkane, npezavugane u 208opee,
wo ocBed kamo opzan Ma pesma, mol uzpae
mopBocmenetka poas npu BkycoBume Boanpu-

20

Hukoaai AazapoB

Bkycom e egHo om nemme oc-
HoBHu YoBewku cemuBa, a Bcuy-
ku me umam BaXkHo 3HaveHue 3a
kavecmBomo Ha kuBom Ha xo-
pama, Ha npvuB nozaeg Bkycom
uszaekga kamo egHo om Hal-
NPOCMUME U ASCHU 3a paibupaHe
cemuBa. A BcowHocm yveHume
3HaAm no-manko 3a Bkyca, om-
koakomo 3a 3peHuemo u cayxa
- cemuBa, koumo ca MHOZO no-
komnaekcHu u pasBumu y xopa-
ma. 3auio Hewo Hazaeg monkoBa
eremeHmapHo e maka caokHo U
npomuBopeyuBo? 3awo Bkycom
e moakoB8a mucmepuozeH? Bepo-
AMHO 33uomo upes Bkyca yoBek
ouenaBa xpasama, koamo npue-
Ma, 3 MA e UHCMpyYMeHm 3a cpe-
wa ¢ okoAHusa Bam u ocbliecm-
B8aBane Ha nepcoHanHa Bpuika c
peaasocmma.

amus. Eaukom & mycky-
AECI Op23H C 20ARMA
nogBuXHocm,  uszpa-
geH Om OCeM npenie-
meHy  HanpeuHoHab-
pagenu myckyaa,
opueHmupaiu 8 mpu
Biaumnonepnenguly-
MpHU peBruny, Bes ga
ce 3anaBAam 3a vacmu
Ha ckeaema U mesa-
Bucumo om Mero, me
PaBOMAM  HEYMOPHO

kamo egumen opzan. Exukem He e Had-cunmusm
rmyckyn 8 yoBewkomo mrao, Ho Mol painoaaza
¢ GUOKOZUNHA MAIUHAPUA 33 pasnosHaBane wa

Bkyca wa xpasama. Tosu ommocumeano ke op-
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zam (coc cpegra ghkuma okono 8.5 cm y muke
u okoso 7.9 cm y kenu) npumeXaBa obuwo mek-
gy 4000 u 9000 meBugusmu 3a okomo BkycoBu
aykoBuuu, npeobragaBawama wacm om koumo

npupoga 6p 1, 2018 ¢

Bl'ytona Kapoma i crusn ¢ upakl!unumurmnl ha
KON R AR ORI oM
e fit Ll

gspol.com

npegemaBanBa gupekmisa xemopeusnuun kamo
xumrsiume smosckysu (macmanmu) 8 xpana-
ma, paimdopenu 8 caloskama, BuagedamBam
wibupamenno Bopxy pedenmopu no noBupx.
wocmma Ha cemuBsume BkycoBu kaemku, kou-
mo ca kogupanu om gBa BkycoBu peugnmopru
(taste receptor, TR1 u TR2) zema. HesaBucumo
om Pakma, we MorRKYARDHURIT MEXaHUIBM Ha
Busnpuensane Ha pasauunu BkycoBe ¢ egrakus,
Boaka BkycoBocemuBua kaemka  ekcnpecupa
cano egud Bug peuenmoped npomeun. ToBa
oavauaBa, ye nperecum wa BlycoBama undop-
MR QO ueHMpasHama HepBua cucmensa ce
ocolgecmBata upes paiauusu Hepllsu Baakna.
Do wavaromo Ha XX Sek creuuasucmume
Mucaexa, we vobewkurm esuk moke ga pazpa-
Wuul camo wemupu ocwoBeu Bkyca -~ caagho,
coneno, kucero u ropuwutio. Caagkomo Buanpu-
amue ce npequstiukBa om 3axapu u CpoOgHU
CHEgUMENUR, coneno - om rampueBume oy,
kuceso - om EBogopogHume Gowu B kuceausu
u ropuuBo - om askarougu u HRKou mokicunu.
Wilecmuo @ oo, Yo KUCOAURM U COMRMURM
Bkyc ce Branpuemam u npegatam upe: GowHu
kanaau no membpasama Ha BkycoBocemuBha-
ma kaemka, a pasnomwaBanemo Ha OCMaHa-
me g8a ocHoBHu Bkyca ce onocpegemBa om G
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npomeun-cBopsanu SkycoBu peusnmopu, U no-
kondkpemmo, 2op~uBusm Bkye co Buinpuema om
ckoso 30 pasauwesu Buga TR2 xemopeugnmo-
pa, a peusnmopume 3a caagek Bkye umam gie
npomeuncdu cybeguruuu #a TR peuenmopa
- TIRZ uTIR3.

fo weomgalina ce cumae, ye Buanpusmu-
emao 33 caagko ce Boanpuema om BkycoBume
aykoBuuu B npegrama vacm (Bupxa) Ha esuka,
33 COMIMO = OIM MU, PAINCAKANU HENOCPeg-
cmBeno 3ag Hezo u no prloleme my, 3a kuceso
- om cmp na esukoBa noBupxHocm, a sa
zopuuBo om wezoBama 3agHa wacm B Gausocm
Qo kopera my. MacaegBaswmma ¢ monaumma
cmuMyARaE 1 oauka nokecHo ca nokasasy,
ue maiu cBoeofipania BikycoBa kapma Ha exuka
e miupge onpocmena u ka npakmuka elukem
He npumekata BkycoBa wbupameasocm, m.e,
Bceku om ocHoBHume BkycoBle ce Buinpuema
om Beaka Heolla “acm NO UAOMO My NpOMe-
#Mevue. Onpegeneiu e3ukoBu obracmu obade ca
no-BusnpuemvuBu kem Hirkou BkycoBu mMogan-
HOCMU Kamo cmpanu4sume My “acmu umam
no-zonama vyScmBumeanocm B cpaBinerue ¢
Bumpewnocmma, Mama ganku cowo maka, we
Hamue ¢a u noaoBu paasuqua 8u8 BkycoBomo
Busnpusmue. Mo npuxyun ce cuama, e He-
HUmMEe uMam no-usocmpenu cemuBa v 8 yacm.
Hocm ca no-wyBcmBumensiu kom Bkyca u apoms-
ma Ha xparama. Hewo noBeve, uiBecmmo &, we
Bcoku wiguBug npumekala cneuududen npaz
Ha wyBcmBumesHocm kom Bceku egun om oc-
noBuume BiycoBe. Okono 25 % om voBewbhkama
noNYASULR €3 xopa, koumo umam noBuweso
Bhycofio Branpuamue, xal-Seuye kom 20puuBu
BouwecrnBa, u cneyuawCMUMe U KIpPUNamM
LcynepllycBasiu®, cowo moskoBa ca mesu om
e ¢ nosukera BiycoBa peuenuun, onucBanu
kamo _weBkycBavu” Yacmusmama sazyba wa
Bkyc, cBupaana ¢ wamanewu BiycoBu Buinpus-
mus e WwBecmua kamo xunoreynm, Hepngko ma
2 CHUemMasa U ouc 3a2y0a 43 OBOHARUeMO U Yec-
mo Bogu go gpyeu 1gpaBocacBHu npobaemu,
Bka, ncuxudecku sapyweswn. ToBa ce cBopaBa
€ pakma, we Hapeg ¢ Bkycodume peuenmopu
53 uwoocmnomo Busnpuemane wa BkycoBume
kavecmiBa Ma xpavama QONPUHACAM CHO U
OGOHAMEAHU U IPUMEAHU GPAIHEHUR OM apo-

npupoga  ap. 1, 201
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Taste pathways

taste information reaches the cerebral cortex:
(the lowest part of gyrus postcentralis, parietal operculum = area 43)

v" primarily through the facial (anterior %5; lingual nerve < chorda tympani) '
and glossopharyngeal (posterior '5) nerves ;

v' some taste information through the vagus nerve
v/ sensory neurons synapse in the medulla — solitary tract nucleus
v" 1lI"Y neurons in the ventral posterior medial nucleus of thalamus

“— Thalamic
nucleus

Gustatory (ventral
cortex —Pons posterior
Ventral posterior (frontal . medial
medial nucleus £ nucleus)
of thalamus - Solitary nucleus
[ in medulla oblongata

Facial
nerve (VII)

Glosso-

pharyngeal
nerve (IX)

: (insula)

Ventral posterior

medial nucleus \

of thalamus Axons from the
nucleus of the
solitary tract

:
N w
_ e
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Olfactory apparatus

» the sense of smell (olfaction): o

v receptors are part of the olfactory epithelium ="
3% of nasal cavity, yellowish-brown oncory oo

cfactory epmhedum

= olfactory mucosa-—5-10 mm?;3cell typess -

v' cell bodies of olfactory receptor cells ==
(40 million in human olfactory epithelium)

v" supporting cells — columnar cells

8

rr

4

TN NB: The smell rec2tors are sensitive to ten %es oZ odors: cameﬁor,

Prof. Dr. Nikolai | azarov Musk, flower, mint, ether, woody, lemon, acrid, pungent, putrid 17




B YOBEKBT

YoBewrkomo obonsiHue -

noguetsiBanomo cemuBo

Yosek npunagasku lom

AuBomunckume

Bugo-

Be ¢ Hucka ofSosamenta
yyBemBumennocm, muap
mukpocamuuu. B Buono-
2uusama  eBonlouun obo-
HAHUEMO © OioBen Uk
mousuk Ha usdopmauuA 3a
saobukanmuun U cBam. 3a

Hukoaat AazapoB

O6oHaHuemo e Had-gpeB-
Homo om Beuvku yoBew-
ku cemuBa, Ho 8 npogoa-
JKEHUE Ha gbA2u 20QUHU
e Guao HeocHoBameaHo
npeHebpezBaHo U Hegoc-
mamuvyHO oueHABaHo.
Hanocaeguk ce Hampyna-
xa ybegumeaHu gokasa-
meacmBa, ye yoBewkomo
0BOHAHUE & MHO20 NO-Cb-
Boupliero, omkoakomo ce
€ NPegnoAazano.

Mupusimume <o nupBo-
CuzHaAHU cmumMyady, koumo
ce yaaBam om oBoHAMEAHU
HeBponu B Hoca U ce goema-
Bam 8 oboHameasama Ayko-
Buua, kvgemo ce ocolyecm-
BaBa nopSosatasmomo um-
mezpupane Ha MupucHama

unpopmauur, caeg koemo

XuBommume mo e 2naBen
npucnocobumenss  Mexa-
HuIbM U e npako cBoplado ¢ Baksu noBegen-
vecku peakuuu kamo wamupane Ha Xpama u
cekcyanen napmsoop, pasnosdaBave Ha geb-
Hewa onacsocm U mapkupade Ha cBoa mepu-
mopuA, koumo ca B ocvoBama wa BopGama sa
cowecmByBane u GuoaczuHUA 3akon ga 3ana3-
Bawe wa Buga, [o HeomgaBea ce cwamawe,
ue xopama umam no-<rabo obormHue B cpab-
Hewue ¢ noBeyemo Bosaluuuyu. Mapas JapBus
(Charles Darwin, 1809 - 1882) npuema, e npes
MuAUCHUMe 20Quny  eBoadlouuns  yoBewkomo
obouanue e 3azybuso cBoemo kusvenoBakHo
3HaveHue. W HaucmuHa, coBpemenHama uuBu-
ausayun we usuckBa om nac usnoniBanemo wa
obossnuemo B makaBa cmenew, 8 kakBamo mo
e 6uno HykHo B munanomo. ToBa obave cuBeem
He oxnauasBa, ye moBa cemuBo Hama cBoemo
Bakno macmo 8 mavura, no koimo Buanpuessa-
me okoaHuR c8am.

10
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ma gupekmuo ce npegaba
3a no-HamamuvwHa obpa-
Bomka kom masok yuacmok (okoao 3 cm’) Ha
kpaGromostasama kopa, Hapewer obonameana
kopa. Ommyk gekogupaHama oBoHAMeANa UH-
GOPMAYUR C& UINPALLA go AumBuYHama cucme-
Ma u HoBama kopa, neocortex.

Cnocobsocmma M3 gages opzamuiom ga
yaaBa u paino3naBa mupuzmume :aBucu om
HadUHA My Ha RuBom. Emo 3auwo kysermama,
koumo usyvaBam obkpukaBawama 2u cpega
2038HO € HOCA CU, UMAM MHO20 No-20AAM Bpol
MUpUCHU  pedenmopuu  kaemku Ha  egunuya
nnowy B obonamensama auzaBuua 8 cpaBuesue
¢ 6poA um npu xopama. ¥ uoBek oboHAMENHa-
ma soma saema manka naoud (3 %) om nocHama
auzaBuua u e Ackanusupasa B zopsama vacm
Ha HocHama kyxusa u cvomBemcemBawama O
HACM OM HOCHAMA NPezpaga, B masu 3oHa Ha
okoao 5 — 10 am’ ca pasnoaokeru 10 — 11 mam,
obosAmeaHu peugnmopeu kaemiku, koumo ca

npupoga  6p. 1, 2017 &

munuuny Bunoaspru weBponu, 33 cpainenue,
3atuume umam 100 raH. oSoHRMeAHU kaem-
ku, a npu kyyema me ca 220 maM, Besika obo-
HAmesa kremka npumekalia camo egun Bug
oboHAMENeH MeMBpaHes peuenmop, Koomo
npegemaBasBa cBoeobpalen apomamen go-
mekmop, u Bceku om max moke ga yaolu camo
ozpaHusen Bpod wmupusmu.  Obosameasume
peyenmopy  npegemaBasBam  peuenmopmu
npomeuru 8 kaemuousama mesmbpada Ha obo-
HAamersume kaemku u ce omauvaBam ¢ Bucoka
yyemBumeasocm,  [lodkopo  yuewume, Usyda-
Bawu aposamume, mBopgaxa ve wolewkuam
Hoc e B cocmanmue ga Buvanpueme okowo 10 000
pasausiu Mupusmy, koumo npegemaBanBam
komBuHauuu om gecemme ocHOBHU Muna mu-
puc: Baazoyxanes (mupuc Ha uBema u napdilom/
mychyc), naoged (wa neuumpycoBu naogole),
uumpycel, gupBecer (Ha Bop UM npAcHo oko-
ceHa mpeda), napauB xumuves (Geausia, emep),
caaguk (wokoaag, Banuaun, kapames), menmoB
(eBkasunm, kamdop), cpexoB (nykanku, gueme-
YeHo Macae, Bagem), ccmbp/nukanmen (cuHeo
CUpPeHe, UUZapen gum), U zHusocmen (awuieuo
meco, Bhucdamo masko). B nocregHume 20gQu-
HU zpyna wcegoBameau nog pvkoBogomBomo
Ha Aecau Bocxon (Leslie Viosshall), monekyaapen
Hebpobuonoz om Pokdeaepodun ywuBepcumem
8 Hio Popk, nyBiauky8a B cnucamue Science HoBu

noxos
CHABN

ApOMETH
napans
rInocTen
uMrpycon 1+
Guatoyxaes « %,
ABpRecen e
maxaTen e "3
NENTOR

Dpeson

Oonossn munose Mupuc
(Modudhmuupara om hitps://www.foedpairing.com)

Hukoaal AasapoB e gokmop Ha megu-
uuHckume Mayku, npodecop no asamaomMun
U leemouna Guonows 8 Meguuyunckun
yHuBepcumem - Cogua u WHcmumyma
no welpobuonozun - BAH Hayywume my
uHmepecu ca B oBaacmma Ha HeBpamop-
GonozuRMma Ha MpuEMUHaNHama cemuBua
cuomema U nepudepHama Xemopeuentus.
Jamecmiuk-npegeegamen Ma XymboamoBua

colo3 8 Buazapun (2011 — 2015).
\. Wy,

gaHHU, nokaiBawu, e voBewkomo oSoHmHUE
MOKE MEOPEMUYHO ga pasmusu He no-manko
oM EgUH MPUAUCH PAIALMHU aporama,
MupucHume monekyws  (ogo-
panmu) ce cBopaBam coarkmuBuo
Kom  cneuuduuHume Mecma Ha
obosamessume peuenmopu, kou-
mo  pasnoswaBam  kowkpermnust
MUDUC, M€ MUPUCHOMO Buinpu-
amue e Bug gupekmsa xesope-
wenuun, cBoecbpama  Alobo om
mepBu mupuc”. Beeku cneuudu
seH oboHAmeseH paugnmop e Ko-
QUBAH OM egUH DEOMAMEeAEH 2eM
YoBewkuam zeHom cogupka 350
$yHkuuoHanio akmuBHu OSOHR-
menssu pauenmopiu sona (okono
1,4 % om Beuuku 2eHu 8 we2o) u
me npegcmabasBam wal-20nAMO-
mo cemelcmBo om 2eHy, uxBecm-
HO QOCE2a HA ywerume, MPu Wwum-
NAIEMaMa €a UgeHMUGUUUpaHU

b
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Olfactory neuroepithelium

= non-myelinated axons of the
olfactory epithelium:

v' gather into 18-20 bundles —
filaments of the olfactory nerve (CNI)

v" pass through the cribriform plate of the
ethmoid bone

v" attach to the olfactory bulbs

(?Hactoty receptor cell Pr—

To contralateral side
/ via the anterior
commissure

Prof. Dr. Nikolai Lazarov 19



Odorant Receptors and the Organization of the Olfactory System

The Nobel Prize in Physiology or Medicine 2004 was awarded jointly
to Richard Axel and Linda B. Buck "for their discoveries of odorant
receptors and the organization of the olfactory system”

Linds Bk
o 37

The Nobel Prize in Physiology or Medicine 2004 ﬁ':":ﬁ ok R

! I 4 ¥ e -
Richard Axe!, Linda B. Buck S, ?:‘&:‘éﬁ'.‘.‘; ~10000 different
e T e odours
Oilfactory - R
- bulb 4 e ——
. // 4. The signals are transmitted
. Ml:'ral S —— . to higher regions of the brain
cell —_ Ve S A
- - !A o — e — -
Glomerulus _ = = —
W .
S % ! 3. The signals
o are relayed
Bone o o= in glomeruli

~2000 glomeruli

Nasal
epithelium

Olfactory
receptor
cells

2. Olfactory receptor cells
are activated and
send electric signals

Buck. Linda and Axel. Richard
(1991) A novel multigene family «®. 2 ® >~ T e 73" P OGS &
may encode odorant receptors:a =~ « *® T . i o8 " o

molecular basis for odor
recognition. Cell. 65. 175-187.

N,

1. Odorants bind to
receptors

Odorant ~1000 odorant

edmd e
NPW 2004 A R | Tacentors
= 350 functional olfactory
y YV coom . receptor genes

o by ~ — ~ — ~

1.4% of all

Prof. Dr. Nikolai | azarov NB: qfter 70 years of age, the sense ofsme[[zs reduced by 30%! 20



Olfactory bulb

Subealional (pansifartary) awa

transmits smell information
from the nose to the brain:

v" supported and protected by the cribriform plate
— /

= multi-layered cellular architecture:
v" glomerular layer S/ :
J.'.’.‘."ﬁ.;:\ A AVIK D

v" external plexiform layer
v mitral cell layer FE=—=—= I, »
N T | b .
-.'.,.':f;,',‘__v,T .' ' ""7‘5 ;.,_;;!} =\ B f .‘ )
(lh/ \‘ ¢! ﬁ - h

—
-
— \_
.
——
'
»

v internal plexiform layer
v" granule cell layer o DL

nnnnn

e gy 1, | /‘f g/ﬂ:*:.{

e
OAMpal gy

lomeruli:

o
g
2
\\
3 Fa
. \

S/ | s
g " olfactory bulb — synaptic g
v" nucleus of termination of cranial nerve |
v mitral, granule and periglomerular cells
v initial part of rhinencephalon
21
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Olfactory tract

consists of: Mooy el g col ;
v" axons of the mitral and tufted cells iy — N\
_ _ gomervius._ ¢ W Vo7 ——— __‘___//\/\
v" centrifugal axons from the opposite bulb T v N _Q{a(//
anterior olfactory nucleus: s Ty L
v medium-sized multipolar neurons e o [
v their axons continue into the olfactory =~ ot rewer B DR

striae and trigone Internal granule cells

olfactory striae: , /

v" lateral olfactory stria = limen insulae
v medial olfactory stria = diagonal band of Broca
d—~Recurrent
collateral

Olfactory bulb

Mitral cells

anterior perforate substance
olfactory tubercle — reduced in man

Anterior olfactory
nucleus

|

Loteral olfactory / .

tract /

~,

Anterior commissure
{anterior part)

Prof. Dr. Nikolai Lazarov 22
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. Olfactory cortex (piriform lobe)

= primary olfactory cortex:
v prepiriform cortex — lateral olfactory gyrus = gyrus ambiens

= secondary olfactory cortex:
v entorhinal area, cranial part of parahippocampal gyrus

FPrehippocanipal rudivent

Hippecawpal firsurs

Prof. Dr. Nikolai Lazarov
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"It's the same thing every day,
Mother. The first thing he does when
he gerts home is check his peemail.” z an you. o o
24
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