Prednaska 12

Dychaci system

* Funkce

» Epitelova vystelka

* Dutina nosni

» Hltan

e Hrtan

 Trachea

* Plice + Bronchialni strom
» Bariéra krev-vzduch

» Vyvoj dychaciho systému
* Regenerace plic
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Dychaci systém — Funkce

Dychaci funkce
supply of O, + elimination of CO,

Respiration = overall exchange of gasses between atmosphere and cells

Involves:
* pulmonary ventilation
* gas exchange: External + Internal respiration
* gas transport

Dalsi funkce:

synthesis, activation and inactivation of vasoactive substances, hormones, neuropeptides,
eicosanoids, lipoprotein complexes

hemostatic functions (thromboplastin, heparin)
lung defense: complement activation, leucocyte recruitment, cytokines, and growth factors
speech, vomiting, defecation, childbirth




Dychaci systém — Celkova stavba

Olfactory Anatomické Funkcéni
epithelium

Nasal cavity

Nasopharynx

Horni dychaci cesty Dychyci cesty
* nosni dutina

* vedlejSi nosni (paranazalni) dutiny

* nasopharynx (nosohltan)

« oropharynx (hrdlo)

Oropharynx

Larynx

Dolni dychaci cesty

* hrtan

* pridusnice (trachea)

» pridusky (bronchy (extra- + intrapulmonarni)
* pridusinky (bronchioly) primarni a terminalni

Bronchioles< g

Respiratory 4

bronchioles

Alveolar ducts —J! - . .
veolraucs « respiraéni bronchioly Respiraéni oddil

« alveolarni chodbicCky (ductus alveolares)
« alveolarni vacky (sacculi alveolares)
« plicni sklipky (alveoly)

Terminal —
alveoli

‘ Diaphrqgm




Dychaci cesty — Obecné znaky

L nasal cavity
i Funkce
N, nasopharynx
N r— ‘: .
o) __ oropharynx Tra_nqurt
Vo * Moistening
L = lanynx * Filtering
! .f _ trachea * Warming
bronchi | \
bronchioles | Stavba
Bone and/or cartilage
(mechanical support)
Sliznice
— + Epitel
alveoli * Lamina propria
alveolar alveolar diaphragm
. ducts sacs
respiratory
bronchioles

Figure 18.1. Diagram of respiratory passages.



Dychyci cesty — Nosni dutina + Paranazalni dutiny

Levostranna + Pravostranna nosni dutina
(separated by osseous/cartilagineous nasal septum)

nasal cavity

Tractus Bulbus
olfactorius olfactorius

--------------

Olfactory
receptor
cells

--------------------

Nozdra
(naris)

Lamina cribriformis
cichové kosti

alveoli AN

alveolar alveolar diaphfagm élChovy

: ducts sacs epitel
respiratory

bronchioles

Figure 18.1. Diagram of respiratory passages.



Dychyci cesty — Nosni dutina + Paranazalni dutiny

Sinus frontalis
Stredni skorepa

, /
Dolni V)
skorepa

VnéjSi nozdra

Strop +
Horni skofepa

Cichovy epitel

Olfactory region

Vystelka nosni dutiny

Nozdry + .
Predsifi Ostatni povrchy
Kaze Sliznice dych. cest

* keratinizujici vrstevnaty epitel

* chlupy

* potni + mazové Zlazy

* v predsini pfechod v ep. dych. cest

.respiracni”

Respiratory region

Sinus sphenoidalis

Vnitfni nozdra

Nasopharynx

Podklad: kost / chrupavka

Zadné podslizniéni/ podkozni vazivo



Olfactory region

Vestibule

Nasopbharvnx

Nosni dutina— Sliznice dychacich cest

= respiratory mucosa — lines most of the conducting
portion of the respiratory system

Auditory tube
opening

B. s malymi granuly (Kulgického)
DNES - diffuse neuroendocrine system

Bazalni b.
(stem cells)

Poharkové b.
(mucin)

Kartacové b.
(chemosensory)

(similar to cells
of taste buds)

Rasinkové b.
(most abundant)

Mucous layer

Vicerady cylindricky
epitel s rasinkami
(5 typu bunék)

Lamina propria mucosae
* fidké vazivo
« arterialni a vendzni pletené
* hojné smiSené seromucindzni zlazky
* hojné lymfoidni elementy
(uzliky, zirné b., plazmatické b.)



Sliznice dychacich cest

Vicerady AN
epite] e A

-



Sliznice dychacich cest — Nosni skorepa (concha nasi




Sliznice dychacich cest - Epitel

Pseudostratified ciliated columnar epithelium

Respiratory Mucus in goblet cell  Cilia  Lumen
Epithelium

Nucleus of ciliated
' columnar cell

Nucleus of goblet cell

Nucleus of basal cell

Basement membrane

Lamina propria
(areolar connective tissue)

Dlazdicova metaplazie epitelu
* Vicefady cylindricky epitel s rasinkami se méni ve vrstevnaty dlazdicovy epitel
* may develop into cell dysplasia (precancerous)

Exposure to toxic compounds




dychacich cest - Epitel

izhice

S|

Poharkové bunky

Bunky s rfasinkami




Sliznice dychacich cest — Hlen wucus)

Mucus

» mainly glycoproteins in water

 ensures moisturing of musosa and air

» contains IgA immunoglobulins (mucosal immunity)
« traps airborne particles (dust etc.)

* helps selfcleaning of the airways

s MUC5AC MUCS5B

by d\.'ﬁ: Mucus [F LM Mucus gel layer - thicker, lubricating
a |
» \ \ |

Poharkova
-.:? -‘."_-;' . s >

pabt

Periciliary layer - more watery

Ciliated cell

Goblet cell

Basal cell
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Sliznice dychacich cest — Hlen mucus)

7 e
Movement A y
N\ it
t o°f :;t:c::)s( :?@‘&\ — Ciliated columnar
pharynx /@y ' epithelial cell
A

: \\&: = .,/ @}.
N se Goblet cell
N . —— Stem cell
= ¢

¥ '+ —— Lamina propria

\ \\ '
\ = — Mucus layer
\\ \ : ‘
R ‘

Cilia movement drives mucus towards pharynx.

Speed of mucocilliary transport - 5 mm / minute.
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Nosni dutina — Predsin (Vestibulum nasi)

Location: 5 -6 mm wide zone at the edge of nostrils

Lining: transition of dermis to respiratory mucosa — hairs with sebaceous glands

frontal sinus olfactory nerve and bulb

fila olfactoria and
olfactory epithelium

opening of
ethmoid sinuses
'~ Sphenoid sinus

opening of / ‘-

maxillary sinu
nasal cartilage /
vestibule
anterior nares

@ .upper.lip

(hair bearing)

pituitary gland

turbinate bones

nasopharynx

opening of eustachian
(auditory) tube in
nasopharyngeal fold

— soft palate

mouth and oropharynx

> :
Lowe. Anderson 2015 |



Olfactory region

Auditory tube
opening

Vestibule

Nasopharynx

Respiratory region

(© teschmeanatomy

frontal sinus

opening of
ethmoid sinuses

opening of
maxillary sinus
nasal cartilage i

vestibule

anterior nares

upper lip
(hair bearing)

®)

Nosni dutina — Cichovy epitel

Lokalizace:

* strop nosni dutiny

* horni ¢ast nosni prepazky
* horni skofepa

Barva: nazloutla
Rozmér: pfiblizné 7-10 cm?

olfactory nerve and bulb

fila olfactoria and
olfactory epithelium

~._ sphenoid sinus
pituitary gland

turbinate bones

nasopharynx

opening of eustachian
(auditory) tube in

et R [ —
' Lowe. Anderson 2015 |

nasopharyngeal fold

— soft palate

mouth and oropharynx



Nosni dutina — Cichovy epitel

Vicerady cylindricky epitel
* tloustka 70 — 100 um
* 3 typy bunék

Lamina propria mucosae

* Fidké vazivo

« arterialni a vendzni pletené

» axony smyslovych bunék

* Bowmanovy Zlazky
(tubuldzni, rozvétvené, serdzni)




Nosni dutina — Cichovy epitel

olfactory epithelial

surface \

openings of X . , “
Bowman's glands Cichové bunky

* bipolarni neuron - apex — dendrit — Cichovy
vezikul
* 10-20 nepohyblivych fasinek odstupuje z
LGNNI YA jednoho vezikulu

(sustentacular) » Modifikované fasinky obsahuiji receptory pro
odoranty
* baze buriky - axon

Cichové

central bulge
containing nucleus

Podpurné bunky

proximal process: (sustentacular)

* kartacovy lem - mikroklky
» fyzicka podpora + vyziva

* nizka bazofilni
* kmenové buriky podpurnych
Lowe, Anderson 2015 | Cichovych bunék (regenerace neuront !!!)

axon

(non-myelinated)
basement membrane

Bowman's gland



olfactory epithelial
surface

Olfactory
receptor cell

central bulge
containing nucleus

proximal pro

(non-myelinated)

Bowman's gland

Nosni dutina — Cichovy epitel

openings of
Bowman's glands

sustentacular cell

basal cells

basement membrane

Lowe, Anderson 2015




Nosni dutina — Cichovy epitel

Unmyelinated
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Nosni dutina — Cichovy epitel

Synapse with
secondary neurons

in the olfactory bulb
(N. olfactorius)

Flipped upside

Passage through
the cribriform plate

down compared

Axons of to all previous
olfactory cells pictures
(Fila olfactoria) L

Schwannpell ~—

Bowman's
gland

Connective
tissue

Dendrite—— |

X
Olfactory vesicle J ‘ {
sbors FRRNL sogzesssnseos KRN (eencsns G sesessed U ]/)]A
W essnesJf] oa9pssesesessitoteessesperess ese8sy
5

Olfactory cilia Microvilli

|_— Basal cell

| — Olfactory
receptor cell

— Sustentacular

Duct of Bowman's gland



Nasni dutina — Paranazalni dutlny (Sinus paranasales)

* sinus maxillaris (15-25 cm?3)
* sinus ethmoidalis

* sinus frontalis

* sinus sphenoidalis

Mucous lining
* similar to airway mucosa
* thinner
* less glands
* N0 sumbmucosa

brain

olfactory
olfactory nerve bulb
epithelium
orbit e'thmoid
sinuses
midline turbinate
septum bones
nasal cavity maxillary
sinus

hard palate

Paranasal Sinuses

@

frontal sinus

opening of
ethmoid sinuses

opening of
maxillary sinuses

nasal cartilage

vestibule

anterior nares

@ upper lip

Lowe, Anderson 2015

olfactory nerve and bulb

fila olfactoria and
olfactory epithelium

sphenoid sinus
pituitary gland
turbinate bones

nasopharynx

opening of eustachian
(auditory) tube in
nasopharyngeal fold

— soft palate

(hair bearing) Lowe. Andersan 2015 |

mouth and oropharynx




NaSOpharynX (Pars nasalis pharyngis) + OrOpharynX (Pars oralis pharyngis)

KFizeni dychaciho a traviciho traktu

- trachea Nasopharynx
" bronchi < R * vicevrstvy cylindricky epitel s Fasinkami
Rk k 3 * tonsila pharyngea - infiltrace lamina propria lymfocyty

* vyusténi Eustachovy trubice

--------------------

Oropharynx
* vrstevnaty dlazdicovy epitel

alveoli

alveolar alveolar diaphragm
: ducts sacs
respiratory
bronchioles

Figure 18.1. Diagram of respiratory passages.



Hrtan - Larynx

-------------------

Zodpovédny za tvorbu zvuku - hlas

alveoli

alveolar
ducts

alveolar
sacs

diaphragm

respiratory
bronchioles

Figure 18.1. Diagram of respiratory passages.

Nasal cavity
Internal nares

Nasopharynx

R =
LN

Pharyngeal tonsil
Entrance to auditory tube

Soft palate

Palatine tonsil
Org\pharynx

Epiglottis

Laryngopharynx

piEEEEEEEEEEEEEEEEER

.

Copyright © 2007 Pearson Education, Inc., publishing as Benjamin Cummings

Frontal sinus

conchae

Nasal
vestibule

External
nares

Hard palate
Oral cavity

Tongue
Mandible




Larynx — Anatomie

Frontal section

//" = - \ | Vestibulum Heliglloils

Plica ventricularis
(nepohybliva)

Priblizné 4 cm

Ventriculus
laryngealis

Plica vocalis
(pohybliva)

Hrtanova dutina

Shape of sand-glass




Larynx — Vyztuhy

Chrupavky
joint by ligaments and operated by muscles
* Hyalinni
* Elastické

Epiglottis |

Corniculate cartilage

| Cuneiform cartilage

=)\ Plica ventricularis
Thy|_'0|d _ _ Horni éast
cartilage | \ Plica vocalis
— - -Arytenoid cartilages
Cricoid cartilage
Dolni ¢ast

Tracheal *5 /*
cartilages E\ w
(b) Posterior view

Copyright © 2007 Pearson Education, Inc., publishing as Benjamin Cummings
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LarynX

Plica
ventricularis

Ventriculus
laryngealis
>

Plica
vocalis

cartilage

mﬂm i 'dw ‘
i “l mu,}um Wi -humlmi

Hi




Plica vocalis

; - -
‘. / Musculus vocalis

75
G (kosterni)

Ligamentum vocale
(elasticky)

Larynx — Histologicka stavba

Vicerady cylindricky
epitel s rasinkami

Vrstevnaty
dlazdicovy epitel




Larynx — Sliznice

Elastic cartilage

Lingual surface ——

Stratified squamous epithelium

Pharyngeal surface

Thyroid
Seromucous cartilage
glands

Pseudostratified ciliated epithelium
Ventricularis muscle

N
'
— Stratified iuamous eEitheIium
% | Reinke's space ¢

Vocalis muscle

Reinke’s oedema
exudate in Reinke’s space
= hoarse voice

= Ydcal ligament

True ;YO:L::: lined Vocal‘ligament Rica
squamous epithelium  Vocalis muscle cricoarytenoid
muscle
Cricoid cartilage
Pseudostratiied =~ \* @ = oooo=T
ciliated epithelium™
| % First tracheal
Seromucous glands \8 B oitiage

smojbeidng

SIHoIn

smojbgng



Larynx

Prechod epitelil na spodnim okraji Plica vocalis

'; \ \‘ "
J\-'«{’»..-' ¢ {2l Y & ' ty Wl ! -
‘w . rLamina propria mucosae
SR <3 = > ®He ¥ ° )

Vrstev {g
dlazdicovy epi

. ‘yi: A
Vicerady cylindricky™
epitel s fasinkami




Larynx - Epiglottis

Laryngealni strana Lingualni strana

Vicerady cylindricky
epitel s rasinkami

Vrstevnaty
dlazdicovy epitel




llllllllllllll

-------------------

: bronchioles :

=
-------------- u )Y,

alveolar

p ducts
respiratory

bronchioles

Figure 18.1. Diagram of respiratory passages.

alveoli

alveolar
sacs

Trachea

L trachea

Y

diaphragm

Conducting portion
Extrapulmonary position

Length approx.: 12 cm
Diameter approx.: 2cm

Hyoid

Larynx—

3 Esophagus
) ~+=— Tracheal
w ligament
Trachealis

muscle (smooth
muscle)

e Respir
|\ | epithelium’

Tracheal
/'  cartilage

Mucous gland

Trachea-

(a)

Tracheal cartilage

* hyaline
* 10to 12 rings
* C-shaped

Secondary LEFT 'UNG
bronchi

Copyright © 2007 Pearson Education, Inc., publishing as Benjamin Cummings




Trachea — pricn

' 4 ~

y Fez

Fibro-musculo-cartilaginozni vrstva

V

Annular ligaments

Trachealis
muscle

gﬁ Respiratory
epithelium

Tracheal
cartilage

Loose CT
B N — (serosa where

%%ﬁ-&
%% Lontitudinal
; elastic fibers
at the lamina
propria-
submucosa
Submucosal border
seromucous
glands
m‘“-"”w;,,-"'

Dense CT
submucosa



http://medcell.med.yale.edu/histology/respiratory_system_lab/trachea.php

Trachea - Sténa

Vicerady cylindricky epitel s fasinkami




Trachea - Sténa

Vicerady cylindricky epitel s rasinkami

Lamina propria mucosae
+ fibroelastické vazivo + lymfoidni buriky

Submucosa

« tlusta, husté fibroelastické vazivo
+ ¢etné seromucinézni zlazky — Trachealni zlazky
* bohaté krevni a lymfatické zasobeni

Perichondrium

Chrupavka

Adventitia
« fibroelastické vazivo




Bronchialni strom

[ bronchi «

Begins at bifurcation of trachea

bronchioles / £ ‘

‘L
: X .

alveoli

alveolar alveolar diaphragm

p ducts sacs
respiratory

bronchioles

Figure 18.1. Diagram of respiratory passages.

» Primarni bronchy — Extrapulmonarni

* the same structure as trachea
* smaller diameter then trachea
» accompanied by the pulmonary arteries, veins, and lymphatics



Bronchialni strom 15 to 20 dichotomic divisions in total

Left lung - Right lung

3 sekundarni bronchy — 3 laloky plic
(Lobarni bronchy)

2 sekundarni bronchy — 2 laloky plic
(Lobarni bronchy)

Terticiarni bronchy Bronchopulmonarni segment

(Segmental bronchi)
« total number of 10
» diameter about 8 mm
« further ramification 8x - 10x

about 10 % of lung

own vasculature

enclosed in fibrous capsula
used in surgery

Stredni + Malé bronchy

» diameter down to 1 mm

« cartilage in their wall DO
- 7 NOT
Terminal bronchiole J 4 v
. I
. e s . (
. Prlmarnl bronChIOIy Respiratory bronchiole ; , '
+ diameter about 1 mm T % (‘ Arteriole Plicni laltcéek

* no cartilage pulmonary vein  beds
» one PB serve one pulmonary lobule

Alveolar duct
- Aveol  pyramidal shape

- - e - ‘ veoll . d d b th fb |
Terminalni bronchioly : \S;L;:L?TL]JQ 1e_ 23(/: r\:sry in fibrous capsule
5 — 7 TB branched from one PB

diameter about 0,5 mm
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Bronchialni strom — Bronchy (obarni az mal¢)

Mucosa

* typical airway epithelium (or bilayered

collumnar)

+ elastic fibers in lamina propria

* bronchial glands in LP

* BALT in LP (bronchi-associated
lymphoid tissue)

Diametr of bronchi

N

* cartilage

* glands

* goblet cells

* height of epithelium

A

» elastic fibres
* smooth muscle

o

Submucosa

+ contains fewer glands

« discontinuous layer of smooth muscle 4}.
separates from lamina propria mucosae

* muscle becomes more prominen in
smaller size bronchi

« cartilaginous plates

Fibrocartilaginous layer

Ay
Braided/spiral >
muscularis
mucosa
P
S
I
Cartilage Respiratory
plates / epithelium
N - _LooseCT
: .~ lamina propria
t,{;'-‘ ;
. 5 Submucosal it
Yo SRR seromucous ;,{g
.‘--'“. e o _:_‘,-r:!'ﬁ
C } F Et‘é\::‘: :
Dense CT ==& ‘waiodl,
submucosa . '“-.;L.;: .
i W
TRW,
T, 1%
. iy '“-1_;9-‘
Lung tissue — '

(alveolar septa) &,
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Bronchus — Chrupavéité ploténky

Bronchus



http://medcell.med.yale.edu/histology/respiratory_system_lab/trachea.php

arni
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Bronchus - Intrapulmon




I 4

y

arn

- Intrapulmon

Bronchus




arni

y

Bronchus - Intrapulmon




Bronchioly - Primarni + Terminalni — Obecné vlastnosti

Sténa Epitelova vystelka
* mucosa + muscle layer (bundles) + elastic and * jednoduchy cylindricky az kubicky ep.
colagen fibers * many epithelial cells have cilia
* NO cartilage *NO Goblet cells
*NO glands * kyjovité buriky (drive Clara buiiky)

Kyjovité bunky
« tvar kupole
« apex with microvili

* secretions
(antimicrobials, surfactant-like material)

* P450 enzyme (detoxification)
» stem cells to the area

- Terminal
*>  bronchiole




Alveolus

Bronchiolus

Alveolus A

......

Alveolus

Alveolus




Bronchiolus

-

Blood

_ vessel

»

Collagen fibers

Bronchiole




Respiracni oddil

terminal
bronchiole

Respiratory portion

<

respiratory
bronchioles

smooth
muscle

Lowe, Anderson 2015

alveolar
ct

Ive
du
/)

Terminal bronchiole

NO alveoli

X

Respiratory bronchiole

Outpocketing alveoli

REMINDER

Pulmonary lobule

 defined by ONE primary bronchiole
* Include 5to 7 Terminal bronchioles

» pyramidal shape

« surrounded by very thin fibrous capsule
* volume 1 -2 cm?




Respiracni oddil

RESPIRATORY
BRONCHIOLE

TERMINAL
BRONCHIOLE

RESPIRATORY TO
S. COLUMNAR

ADVENTITIA

S.CUBOIDA
EP.

MUSCULARIS
MUCOSAE

VISCERAL
PLEURA

Predsin - Atrium
entry into alveolar sac

Sacculi alveolares
group of alveoles opened
into common atrium

"ORDINARY" ESPIRATORY

ALVEOLAR
BRONCHIOLE RONCHIOLE DUCT s de s ol

Ductus alveolares - wall made by:
* groups of cuboidal cells
« individual alveoli
« elastic fibers
* smooth muscle cells surrounding alveolar entries




Respiracni oddil

/ ; Smooth muscle

- TP

L 7 s -2 |
AI‘\;eolar duct , ‘,

esplratory
bronchlole




iracni oddil
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Respiracni oddil

Terminal bronchiole

Alveolar duct Alveoli Respiratory bronchiole

Some
alveoli




Terminalni bronchiolus — nevyklenuji se z néj alveoly

Alveolus

Alveolus

Terminal bronchiolus

Alveolus

Alveolus

Alveolus




Respiraéni bronchiolus — vstupy do alveolu
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AD - Alveolar duct



Respiratory
bronchiole

/' Pulmonary vein
(carrying

oxygenated
blood)

EEa,,

lveoli
vel .

Py
.
o

s A

Respiratory
bronchiole

Alveolar duct

{ Alveolar elastin ™
*. ,network

Continuous capillaries

Place of gas exchange

Features

* diameter approx. 200 um

« total number approx. 300 millions

« total surface about 100 — 140 m?

* interalveolar septa (elastin + type Ill collagen)
* alveolar pores (Kohn's; 8 — 60 um diameter)



Alveoly

Elastic fibers Capillary

Pneumocyty typu |

(membranézni)
« very flat — about 80 nm thickness
+ occluding junctions
about 95% of alveolar surface

Pneumocyty typu Il
(granularni)
cuboidal (10 um)
more numerous than type | pneumocytes
lamellar bodies — surfactants SP-A, -B, -C, -D
stem cells to alveolar lining (type | and Il pneu.)

Alveolarni makrofag — ,,prasna bunka*“
* migratory
* some migrate up to pharynx and get swallowed/expectorated
* some migrate via lymph vessels

RDS (syndrom respiracni tisné)
lack of surfactants - collapse of alveoli




Lumen of alveolus

Alveoly - Surfaktant

i
i

AR
W

Pt
.

"

e

— o

Phospholipid monolayer
with hydrophobic tails

Membrane

Cytoplasm of type | pneumocyte



Alveoly - Surfaktant

Aqueous hypophase Surfactant extruded from

Surfactants : ! :
Lipid monolayer lipoprotein vesicle

Small lamellar body fusing to
ipoprotein vesicle

Multivesicular body
protein)

Surfactant
covering
type | and
Il cells

/ Proteln synthesrs
% R 9.

Basement membrane Capillary endothelium  Choline Amino acids Occluding junction




Alveoly — Makrofagy

Makrofagy




Alveoly — Interalveolarni septum

type | pneumocyte

alveolar macrophage moving
through alveolar pore of Kohn

red cell

interalveolar septum
containing elastic

n r
fused basement membranes of and collagen fibres

capillary and type 1 pneumocyte
at areas of contact

alveolar capillaries Lowe, Anderson 2015 |




Alveoly — bariéra krev-vzduch

/
":51%& Respiratory

Thickness: 0,1 -1,5 uym =% membrane

Alveolus

Exchange of gasses: passively by diffusion based on gradient External oo

respiration

Nucleus of
endothelial cell

Alveolar Y ¥ Capillary
lumen | lumen

Pearson Education, Inc., publishi

Surfactant layer f———""

Type | pneumocyte

Erythrocyte

Fused basal laminae

Endothelium




Alveoly — bariéra krev-vzduch

"t

| - Type | pneumocyte Il - Type Il pneumocyte Alv - Alveolus Cap - Capillary Mac - Macrophage




Alveoly — bariéra krev-vzduch




Alveoly — bariéra krev-vzduch




Pleura

Sheet that lines pleural cavities (left and right)

Visceralni pleura — covers the lungs
Parietalni pleura — lines cavity wall

Q@
Left Lung |

S

7
v

Visceral pleura

/ == ’ Sy Parietalal pleura
[ Right pleural cavity | y Left pleural cavity}

(Copyright © 2007 Pearson Education, Inc., publishing as Benjamin Cummings




Pleura

== |\ezotel (jednovrstvy dlazdicovy ep.)

Tenka vrstva vaziva (cca1 mm)



Krevni zasobeni

Plicni obéh
,»funkéni

Bronchialni obéh

,hutritivni‘

Pulmonarni tepny

Bronchialni tepny

\%

Kapilary

\%

: Terciarni bronchus I

Bronchial artery |
(oxygenated blood) I

Pulmonary vein
(oxygenated blood)

—~=>.|__,

Pulmonary artery
(deoxygenated blood)

Lymphatic

vessel

<Bronchopulmonérn|' segment




Vyvoj plic

Entoderm Mezenchym
. epitel HI]: * pojivova tkan
o * chrupavka
« Zlazky _
* svalovina
Openings of

pharyngeal pouches

Stomach
Liver bud

Vitelline Duodenum
Uy Attachment of
Midgut 1,ccopharyngeal

membrane

Respiratory |
diverticulum X

B Laryngotracheal
R orifice

Allantois

membrane

A

Early week 4: Laryngotrachealni vychlipka predniho stireva (ventralni strana)



Vyvoj plic

Vnitrni strana ventralni
stény hitanu

N

Esophagus Tuberculum impar

Esophagotracheal
ridge  Foregut

Lat. lingual swelling

Respiratory
diverticulum|

swelling

aryngeal
orifice

Casny 4.| [Pozdni 4] |Casny 5.
tyden tyden tyden

Komplexni interakce (signalovani) mezi entodermem a prilehlym mezodermem



Lung development

Vnitrni strana ventralni
stény hitanu

Lingual swelling

Laryngeal
orifice

6. tyden 12. tyden

* Lumen nejprve obliteruje a pozdéji rekanalizuje
* vyviji se Ventriculus pharyngealis + Plica ventricularis a Plica vocalis
* vyviji se chrupavky + vazy + svaly hltanu (ze 4. and 5. Zaberniho oblouku)



Vyvoj plic — Postupné vétveni broncht

Celkovy pocet vétveni

Pifed narozenim - 18 x I:[II:I Po narozeni - 7x

until 8 years of age

Left upper

Left bronchus
{ lobe

Right upper lobe

Right
middle lobe

Right lower lobe

72 SN

Pozdni 5. Pozdni 6. Pozdni 8.
tyden tyden tyden




Vyvoj plic — vznik pleuro-perikardovych Fas

Parietal
pleura

Lung bud

24— Pleuropericardial

Viscera Pericardioperitoneal T #™
pleura canal b \ .fold
\§ Phrenic nerve
7/ "Common
cardinal
vein
Visceral peritoneum B Heart

« bronchialni pupeny penetruji do primitivnich pleuralnich dutin
- splanchnicky mezoderm, pokryvajici vn&jsi povrch plic, vytvari visceralni pleuru
- télni mezoderm, vystylajici t&Ini dutinu, vytvafi parietalni pleuru

« prostor mezi visceralni a paritealni pleurou dava vznik pleuralni dutiné



Vyvoj plic — Histogeneze (maturace)

Stadium pseudozlazové (5. — 17. tyden)

* jsou vytvoreny terminalni bronchioly

« terminalni bronchioly jsou slepé zakonCeny — napodobuiji zlazu
* jednovrstvy kubicky epitel (entoderm)

* respiraéni bronchioly ani alveoly nejsou vyvinuty

Blood
Respiratory  capillaries

\ y//
B>
Cuboidal Ol
epithelium

Stadium kanalkové (13. — 25. tyden)

* vyviji se respiracni bronchioly a vacky, vaskularizace
» dychani a preziti je mozné, pouze ale s |ék. pomoci
« stale zavazny stupen nezralosti

Thin
squamous
spithelium Flat endothelium

cell of blood

capillary
=

Stadium primitivnich alveolt (24. tyden - porod)

» vyznamny narUst poctu vackl a alveolu s dobfe diferencovanymi
pneumocyty

« vytvorena bariéra krev-vzduch

» od 26. tydne je mozné preziti bez Iék. pomoci
(hmotnost plodu cca 1000 g)

Thin squamous
epithelium

v,
4  Mature alveolus

Terminal bronchiolus

Stadium definitivnich alveolu (32. tyden - 8. rok)
* nejdelSi stadium
* vyvoj plic se ukoncuje




Déekuji za pozornost!

ahampl@med.muni.cz

Budova Al — 1. patro
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