Dychaci systém

» dychaci cesty

* zevni nos (nasus  —
externus), dutina nosn|i

) 7
(cavum nasi), vedlejsi Nasal cavity —-—n

dutiny nosni (sinus  — horni ,
paranasales) -_.:_-_-_ _ o= _:\\—'—-— Nasopharynx
* nosohltan W S
s Tongue SUL VT
(nasopharynx) g R A L Oropharynx
vsv ’ L 7 .Illl:'- III'.
oropharynx — kfizeni s g Laryngopharynx
cestami polykacimi K ©  (hypopharynx)
Larynx )
&y Oesophagus
* hrtan (larynx) dolni ' (gullet)
 pradusnice (trachea) oint
 pradusky (bronchi)
) Preparaty
[
plice 24. Concha nasi
25. Epiglottis
26. Larynx
27. Trachea
28. Elasticka chrupavka (orcein)
29. Pulmo




Dutina nosni, concha nasi

Vestibulum nasi
Cavum nasi proprium

Regio vestibularis — kliZze + vibrissae

Regio respiratoria nasi (vicerady
cylindricky epitel, smiSené Zlazy v
lamina propria mucosae)

Regio olfactoria nasi (Cichovy epitel, ﬁr‘ "’*"}3\'
2.5 cm?) = a2

plexus cavernosi concharum =z~

epitel dychacich cest



Regio olfactoria

Frontal lobe
of cerebrum

Olfactory tract

Olfactory bulb

Olfacto
" neuran

Clfactory bulb tract

Cribriform plate Olfactory bulb

of ethmeid bone

Olfactory
(I} nerve

Cribriform plate

Olfactory (1) nerve
Connective tissue

Olfactory
epithelium
Superior
nasal
concha

Olfactory gland
(produces mucus)

Basal cell

Olfactory

apithalium Olfactory receptor

Supporting cell

(a) Sagittal view

Olfactory hair

«———— Odorant molecule

(b) Enlarged view of olfactory receptors

B John Wilay & Sons, Ine,

gll. olfactoriae - Bowmann

Cichovy epitel




Regio olfactoria

bipolarni neurony
* bulbus dendriticus
s ciliemi
podpurné bunky
* s mikroklky
bazalni bunky

epitelové bunky zlaz




laryngealni

Epiglottis




The

{extrinsic)

3 et
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() Laryrox, anterior view

Epiglottis 48

Cricotracheal ligament

//'b
- Tracheal cartiages =8

(b) Larynx, posterior view

Larynx

ligament cartilage

Asytenaid cartilage
Thyroid cartilage

Esophagus

Vocal Folds

{c) Posterior view of
laryngeal cartilages

epiglottis i, vestibule of the larynx

hyoid bone

9

tvar pfesypacich
hodin

infraglottic space

h'l—— trachea

il

THE LARYNX [}

sténa

* chrupavky (cartilago thyroidea, cricoidea, epiglottica, cc.
arytaenoidae, corniculatae, cuneiformes, sesamoideae)

* vazy
* svaly laryngu

sliznice
* epitel dychacich cest
* lamina propria mucosae — smisené Zlazky, tonsilla laryngea

podslizni¢ni vazivo
* fidké (edém laryngu)
* membrana fibroelastica laryngis




Vysku hlasu o

(cavum laryngis)
vestibulum laryngis

\ .:hl&:‘.. 5 ¥ - - -
¥ (sacculusye... / — nma vestibuli

- laryngis

— glottis

rima glottidis

| B> 0 - cavum infraglotticum
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Plica ventricularis Plica vocalis

epitel vrstevnaty
dlazdicovy




Trachea a extrapulmonalni bronchy

Esophagus

Location of carina
(internal ridge)

Trachealis muscle

Lamina

propria Respiratory
Respiratory| mucosa
epithelium

Tracheal

cartilage

Mucous gland

RIGHT

pars cervicalis (C6 - C7)
pars thoracica (Th1-Th4)
bifurkace trachey

15-20 chrupavek

Sliznice
Fibrokartilaginozni vrstva
Adventitia



Trachea a extrapulmonalm bronchy

vicerady cylindricky epitel

jednovrstevny cylindricky—>kubicky epitel

‘ 8}onch»o§us Alveolus
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Plice (pulmo)

* primarni (hlavni) bronchy — bronchus
principalis dexter et sinister (2)

* sekundarni (lobarni) bronchy — 3 dx.+2 sin.

* terciarni bronchy (segmentalni)
e 10 (3+2+5)
e 8-9 (4+5)
 dalsi vétveni — bronchialni strom - 6x — 18x

* bronchioly —méné nez 1 mm

* bronchioly termindlni — ventiluji plicni
lalticky (lobuli pulmonis) - 1 cm?

Primary
bronchus

Secondary
bronchus

—y
Vﬁu S ——|

Tertiary
bronchus S

[ 4
B(onchlo!e’//)‘i
Terminal 36\\
bronchiole ~ Alveoli

Alveoli enlarged

HISTOLOGY OF BRONCHIOLES

terminalni bronchiolus—>respiracni bronchiolus
—>ductus alveolaris ->saccus alveolaris
(atrium)—>alveolus

RESPIRATORY
BRONCHIOLE VISCERAL
ATRIUM PLEURA

TERMINAL
BRONCHIOLE

ALVEOLAR
DUCT

RESPIRATORY TO
S. COLUMNAR

ADVENTIT 1A

ALVEOLAR
SAC

S.CUBOIDA
EP.

ALVEOLUS
el ALVEOLUS

"ORDINARY" RESPIRATORY ALVEOLAR
BRONCHIOLE BRONCHIOLE pucT NO APPARENT




Pulmo - bronchus

SMOOTH MUSCLE

. goblet ciliated hyaline smooth elastic
epithelium “co|is  cells 91an0S cartilage muscle fibers




Pulmo - bronchiolus

r
-

snizuje se epitelova vystelka, ubyva poharkovych
bunék, mizi zlazky, mizi chrupavky

Tracheobronchialni strom
Arbor bronchialis — 16 dichotomickych vétveni

Arbor alveolaris — od 17. do 23. vétveni
- bronchioli respiratorii

17.-19. zacinaji od 17. vétveni
- ductus alveolares

20. — 22. vétveni

na konci ductu — atrium, déli se naposledy

- sacculi alveolares

23. vétveni
vyklenuji se v jednotlivé plicni sklipky - alveoli pulmonis




Pulmo - bronchiolus

kyjovité bunky (Clara)

- progenitorni bunky epitelu bronchiolt
- secernuji rizné proteiny, které maji
podobné ucinky jako surfaktant

- jsou schopny metabolizovat toxiny
pfitomné ve vzduchu

<

rasinkova

bunkg

zevni dyne




Respiratory
bronchiole

Alveolar sac

muscle

\ Smooth\TYpe I

Pneumocyte

Respiratory

/ bronchiole o~

Alveolus G

Type |

| Alveolus b/

Basement
membrane

Interstitium

Pneumocyte

Free alveolar
macrophage



gty L g £y

N
! e
-~ e
2 ') e

.’ . .
1 ‘e’ .
- .
/ - -
‘i A ) '
< e - - .
) S 3 - N ~\
- . L\
g ; \ \
’ ’ 2,
o Al .
7 R () 3
LAY AT
v X : . -
e _<x » .
. . LN
\
\ »8 . , L
U q
!
LTS »




Alveolarni epitel

 celkovy pocet alveoll: 300-400 Lung H&E
miliond

* celkova plocha: 50-80 (140) m?
(plocha 2 volejbalovych hrist)

e primér 1 alveolu: 200 um P
* bunky: : capillaries
* membrandzni pnemocyty — 97% Q alveolus
vnitfniho povrchu, 40% bunék

e granularni pneumocyty —

prekurzory pneumocytu, 60%
bunék

* alveolarni makrofagy alveolar type li
. cell
J . nucleus of
&, f alveolar type |
-~ cell

o
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Alveolarni epitel

Alveolus pulmonalis — bariéra vzduch-krev, TEM
ALVEOLAR sl >
LUMEN

-

Kapilary v plicich jsou
souvislého typu, dychaci

LS8

Macrophage ~gsplynulé bazalni laminy/ 8

Capillary. { plyny jednoduge
Lumen with | difunduji pres
Erythrocytes

membrandzni
pneumocyty (+
surfaktant), splynulé
bazalni laminy (bazalni
lamina epitelové bunky
a endotelové bunky) a
/ : endotelové budiky.

: Bariéra je ztenéena az

ndotelova bunka kapilary 2 na 0.2 pm i méné.

Subendothelial

Type | Pneumocyte

ALVEOLAR Type Il Pneumocyte
LUMEN

alveolus — ,respiracni” epitel (2 typy
bunék) s lamina basalis, alveoldrni vazivo
s elastickymi a retikularnimi vlakny,
krevni kapilary souvislého typu,
makrofagy

membranozni pneumocyt (typ I)‘



Alveolarni epitel — granuldrni pneumocyty (PIl)

Pneumonocyte
Type Il

Lamellar

»~ body

S
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2 &5, &
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Sy &‘ s %\f‘ S S R

surfaktant = surface-active-agent

Sekrece surfaktantu - zacina v 28. tg.

Plice se vyvijeji do 8 let véku ditéte — stadium definitivnich
alveold.

Nedostatek surfaktantu - syndrom hyalinnich membran, ARDS
(acute respiratory distress syndrom), syndrom respiracni tisné




Kozni systém

* nejvetsi organ lidského téla

16-20 % hmotnosti, 1.5-2.3 m?

* funkce

ochranna
smyslova
termoregulace
vylucovaci
resorpcni

skladovaci, esteticka, komunikace...

e stavba

epidermis

dermis (Skara)

tela subcutanea (hypodermis) —
podkozni vazivo

Hair shaft
Pore of sweat gland duct

:}— Epidermis

Arrector pili
muscle
— Dermis
Hair follicle
Sebaceous (oil)
gland
— Hypodermis
Hair root

Hair follicle — —

receptor ccrine sweat glan
Pacinian corpuscle

Adipose tissue Cutaneous vascular

plexus

Sensory nerve fiber

Preparaty

72. Nehet

69. KliZe z briska prstu
70. Khze z axilly
71. KlzZe s vlasy

73. Mamma non lactans
74. Mamma lactans




Kdze tlustého x tenkého typu (zavisi na tloustce epidermis)

h matov
\

brisko prstu labium oris



Epidermis

e stratum basale

Stratum Dead
* stratum spinosum Lol L keratinocytes
Stratum
* stratum granulosum lucidum
* 2 typy granul Stratum
. . . ranulosum Lamellar granules
 keratohyalinova (velka, bez 9 .
membrany, proteiny, SM)
—intraceluldrni tmel Keratinocyte
* lamelarni (mensi, s
membranou, glykolipidy,
pouze v EM) —intercelularni Langerhans cel
tmel Stratum
spinosum

e stratum lucidum
e pouze u tlustého typu klize

* stratum corneum

* oplostéle, zrohovatélé Melanocyte
keratinocyty, obsahujici svazky po— Merkel cell
kondenzovanych filament basale Tactile disc

 stratum disjunctum

Sensory neuron

Dermis




Epidermis

koriova
liSta

stratum corneum
(stratum lucidum)
stratum granulosum
stratum spinosum
stratum basale

dvojice koriovych
papil
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cristaintermedia . = = 0 ®



pokozka (epidermis)
stratum corneum proprium
(stratum lucidum)
stratum granulosum
stratum spinosum

RN NS
N OB stratum basale

\\\‘

¥ Skara (dermis, corium)
ﬁ' pars papillaris



http://www.suggestkeyword.com/c2tpbiB0aGlubmluZw/

* keratinocyty

Langerhans

[ )
melanocyty bocs

* pigment melanin v melanosomech

* 1000-2000/mm?

* vysilaji jemné vybézky mezi ostatni
buriky

* cytokrinni sekrece

keratinocyte

* Langerhansovy bunky
* 2-8 % bunék epidermis _
* M-M systém, jemné vybézky tvori sit i N M7 —— melanocyte
mezi keratinocyty a fagocytuji antigeny,
mohou migrovat do regionalnich
lymfatickych uzlin

* Merkelovy bunky (mechanoreceptory)

stratum spinosumttrichrome
»




Epidermis - Langerhansovy bunky

ve vSech vrstevnatych dlazdicovych
epitelech u savcu

http://www.jomfp.in/article.asp?issn=0973-029X;year=2012;volume=16;issue=2;spage=239;epage=244;aulast=Jaitley

http://mww.derm101.com/inflammatory/embryologic-histologic-and-anatomic-aspects/langerhans-cells/



mechanoreceptory ve
vrstevnatém dlazdicovém
epitelu — nejen epidermis, ale
i na sliznicich napt. DU

o \\

X

VS jadro Mé-_fké_lovy buniky i A

«
x ik
fos




Kozni adnexa

external root sheath

apocrine
arrector pili muscle gland
sebaceous gland

internal root sheath

blood vessel connective tissue papilla

* kozni zlazy
* potni (glandulae sudoriferae
eccrinae)

» apokrinni - aromatické (glandulae
sudoriferae apocrinae)

* mazoveé (glandulae sebacae)
* mlécna zlaza — homologni s
apokrinni zlazou (glandula

mammae)

 chlupy (pilus, pili), vlasy (capillus,
capilli), vousy (barba), rasy (cillia)

* nehet (unguis, onyx)



Gll. sebaceae

v kGZi celého téla (s vyjimkou dlani a
chodidel)

* vyvody usti do vlasovych folikuli
(vyjimka: labia oris, labia minora, glans
penis, meibomské zlazky v oCnich
vickach)

* rozveétvené alveolarni zlazky

* sekrecni oddil
* alveolus vyplnény bunkami
e vyvodni ¢ast
 kratky, vystlany vrstevnatym
dlazdicovym epitelem

* holokrinni sekrece




Gll. sudoriferae eccrinae

SI.(in;ml\éitil-l&E' ALEE Lo 5
* 2-3.000.000 v k(iZi celého téla s vyjimkou regi, ro s o
oblasti zevnich genitalii " T P

* sekrecni cast
* jednoducha stocena trubicka tvofici
klubicko
* sekrecni buriky —tmavé a svétlé
* myoepitelové bunky
* bazalni membrana

Epidermis

Dermis

Sweat gland

e vyvodni oddil

 vlastni vyvod (2-vrstevny kubicky
epitel — tmavsi buriky)

* intraepidermalni chodbicka




Gll. sudoriferae eccrinae (kize z biiska prstu)




Gll. sudoriferae eccrinae - kaze z biigka prstu




Gll. sudoriferae apocrinae

* stoCené tubuldzni nebo
tuboalveolarni zlazky vazané
vylucné na vlasové folikuly, o N
aromatické e

* pouze v nékterych mistech

* sekrec¢ni oddil

 Zlazky jsou vétsi, jsou ulozeny
hloubéji, znacné rozsirené
lumen, rliznd vyska epitelu

* sekrecni bunky, myoepitelové
bunky, bazalni membrana
 vyvodni ¢ast
» 2-vrstevny kubicky epitel

* Usti do vlasového folikulu tésné
nad vyvodem mazové zlazy



Gll. sudoriferae apocrinae

* axila, dvorec prsni bradavky -
(Montgomeryho Zlazky), labia majora, "
perineum, zlazky cirkumanalni, vestibulum
nasi (vibrissae), ocni vicka (fasy — Mollovy
zlazky), zevni zvukovod (tragi)

 kdy zacinaji pracovat?
* jsou ovliviiovany pohlavnimi hormony,

vyvijeji se v puberté &

e produkt?

* vazky sekret bohaty na proteiny, i
steroidy (typické aroma az po rozkladu
bakteriemi na povrchu klze)
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Vlasy, chlup

j Epidermis
3 Cuticle
. oge HAIR < Cortex
* Scapus a radix pili Medulla
-~ —— Dermis
i medU”a Fxthernia;
* CO rteX glzl:;ceous
* cuticula pili
p Internal ! Arrecior
. ope root sheath -
b FO”ICUIUS pl’l 8 pili muscle

* vnitini epitelova pochva
e cuticula vaginalis
 Huxleyova vrstva omeche <%
* Henleova vrstva
* zevni epitelova pochva /epidermis/
* vazivova pochva
* lamina vitrea /zesilena basalni
lamina/
 vnitrni cirkuldrni, zevni -
longitudinalni




zevni epitelova pochva cuticula vaginalis _ -
cuticula pili

Huxleyova
S vrstva

Henleova
vrstva




kutikula viasu

kutikula pochvy

Huxleyova
vrstva

bulbus pili

zevni epitelova
pochva

vazivova

pochva



Rust viasu

Epidermal layers

Basal layer

<—— Infundibulum

Sebaceous gland
Outer root sheath

Inner root sheath

Label retaining
keratinocytes

Hair shaft in the bulge

— ==~ Lineages derived from
bulge stem cells

Differentiation pathways
supplied by bulge stem cells

Dermal papilla

Hair follicle matrix

Alonso L , and Fuchs E PNAS 2003;100:11830-11835



Vlasovy folikul - cyklus

Stages of Hair Growth « anagen — aktivni riist
* catagen
/% .
Catagen Telogen / Return to anagen telogen
5 o VB P ,
{ { {
3-5 years 4 weeks 3-4 months

88-90% 2% 8-10%




Nehet

* nehtova ploténka :rfrbxe\
1 3 al porp—
* odpovida stratum corneum

Lunula

Cuticle |
Nail root
* nehtové lazko TR
: A : . Stratum l <
* epitelové : stratum germinativum Nail root corneum
unguis Eponychium
* proximalni Usek: radix — siln&;3i, - O N‘“/””"V Hyponychium
intenzivni mitoticka aktivita BT . SO -
bunék

* vazivové : corium /papily — kapilary
— rdzové zbarveni/




modifikovana apokrinni tuboalveolarni
potni zlaza,

15-25 7lazovych lalokd, spolu s vazivem
tvofi corpus mammae,

dalsi slozka prsu — tukova tkan
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‘ Epithelial cap cells

5 Alveolar cells

Key

. Luminal epithelial cells =) Myoepithelial cells

[® Epithelial body cells

2015, Inman JL et al.

Mamma non lactans



Mamma lactans

» sekrecni oddily (sekrecni alveoly)
* bazdlni membrdna
» 1 vrstva myoepitelovych bunék
» Zlazovy epitel — kubicky
» sekrece mlécnych protein( -
merokrinnni

* sekrece lipidQ - apokrinni
* vyvody
* malé — kubické, cylindrické buriky

* ductus lactiferi (2-vrstevny cylindricky
epitel): 2-4 cm

* sinus lactiferi (vrstevnaty dlazdicovy
epitel)

‘Lactating Mam;rnayl;lgn%%‘: .2z

- .
<

5 A ™
interloblilar connrective -
issue . - i
- - a
7 o el N
=

— /_“‘

vazivo silné redukovano na jednotliva septa oddélujici laloky a laltGcky



Senzitivni nervova zakonceni v kUzi, senzitivni téliska

nerve endings

(pain, heat, cold) Meissner

corpuscles
(touch)

disks
(touch)

Pacinian
corpuscles
(pressure)

Ruffini
endings
(pressure)

Vaterova-Pacciniho téliska

(touch)

Dékuji Vdm za pozornost.

Otdzky a komentare na: jdumkova&med.muni.cz



