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Horni cesty dychaci

* nosni dutina — cavum
nasi

* nosohltan —
nasopharynx
Dolni cesty dychaci
* hrtan — larynx
* pridusnice — trachea
e prudusky — bronchi
* plice — pulmones

Obr. 128. PREHLED ORGANU DYCHACIHO USTROIL: schéma
1, 2 homni cesty dychaci

1 cavitas nasi a sinus paranasales
2 pars nasalis pharyngis

3 pars oralis pharyngis

4 pars laryngea pharyngis

5-8 dolni cesty dychaci

5 larynx

6 trachea

7 bronchi

8 pulmones

Blood flow \ .
/‘\" |

Right
he%rt)

Atmosphere
Y

| oL

€) Ventilation

Alveoli
0,||||CO, € Gas exchange

Pulmonary circulation

© Gas transport

Systemic circulation

/(—.

CO, @ Gas exchange

Cells

O Cellular respiration




Tracheotomie a koniotomie (conus elasticus) — zakroky
zachranujici zivot

Obr. 150. SCHEMA KONIOTOMIE A TRACHEOTOMIE pfi ndhrade transfusni jehlou: sagitdlni fez a pohled zpfedu (po odstranéni vrstev
pied tracheou)

A Koniotomie C dolnf tracheotomie

B horni tracheotomie i — isthmus §titné 71dzy
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A.Transport plyni
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Fyziologie dychani

.VAZVT—VD

* IV, —alveolarni objem (V , -
alveolarni ventilace, zalezi na
frekvenci dychani)

* V. — celkovy nadech

* V', — objem mrtvého prostoru

* Respiracni kvocient



Fyziologie dychani

Nl * V; —klidovy dechovy objem (0.5 )

| « Maximalni nadech = IRV (inspiratory
reserve volume)

 Maximalni vydech = ERV
(exspiratory reserve volume)

* Vitalni kapacita plic:
VC =Vy + IRV + ERV

 \Vzdy zbyde vzduch v dych. cestach =
RV (rezidualni objem)

* FRC a RV neméritelné spirometrem
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Hlavni svaly nadechové — tahnou zebra nahoru — branice, vnéjsi sv. mezizeberni

Vedlejsi svaly nadechové — mm.scaleni, serratus anterior, posterior superior, mm.
pectorales, m.subclavius, m.subscapularis, m.lattisimus dorsi

Svaly vydechové — tdhnou Zebra doll — svaly bricha, m.serratus posterior inferior



Dychaci svaly - detail

Inspiration Expiration

Sternocleidomastoid
and scalenes
Sternum elevate sternum
moves up Diaphragm
and out relaxed

Elasticity of
lungs recoils
inward

External
intercostal
muscles pull
ribs up and
out

Pectoralis minor

_ Internal intercostal
elevates ribs

muscles pull ribs
down and inward

Diaphragm
(cut)

relaxed Abdominal wall

muscles contract
and compress
abdominal organs,
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diaphragm higher

Diaphragm

Diaphragm
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contracts
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Abdominal
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diaphragm
upward

(d)
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- A. Regulace dychani, dechové podnéty
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Schematicke rizeni dychani
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Sumarizace vlivu pusobicich na dychani

- A. Vlivy na neurony ridici dychani
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Priklad — regulace dychani pri potapeni

« Pri potapeni do velkych
hloubek — vysoky tlak vody
zvysuje parcialni tlak N, —
vice ho prestoupi do krve, a
pri vynoreni se musi znovu

uvolnit

« Potapeni na dech — mozno
zmast systém kontroly
dychani hyperventilaci pred
potopenim, ale POZOR,
ZIVOTU NEBEZPECNE!
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Vymeéna dychacich plynu

— A. Alveolar gas exchange

Alveolus
I:|'1I\:I.'.l:~_ I:|"I.'.I:\- il |
_ 5.33 kPa 13.33 kPa . ung
P5 (kPa) (A0 mmHg) (100 mmHg) / capillary
6.13
kPa mmHg mmHg kPa
100 100 |
12 05 12
- — 80
10— 50 — 10
Po, - : Peo;
L ] —60 {8
- 16
G O,

40

40

ca. 0.75x

P, (kPa)

13.33

5.33

Vyména dychacich plynu
difuzi (pasivne)

Rozdil parcialnich tlaku
vymeénovanych plynu
(O, CO,)

DuleZité parametry —
vzdalenost a cas

12 um, 0.75 s



Vymeéna dychacich plynu - parametry

Venous Blood Arterial Blood Alveoli Atmosphere
Py, 40 mmHg 100 mmHg* 105 mmHg* 160 mmHg
Pco, 46 mmHg 40 mmHg 40 mmHg 0.3 mmHg

TABLE 13.5 Effects of Various Conditions on Alveolar Gas Pressures

Condition Alveolar Py, Alveolar P,
Breathing air with low Pg, Decreases No change*

1 Alveolar ventilation and unchanged metabolism Increases Decreases

} Alveolar ventilation and unchanged metabolism Decreases Increases

T Metabolism and unchanged alveolar ventilation Decreases Increases

} Metabolism and unchanged alveolar ventilation Increases Decreases

Proportional increases in metabolism and alveolar ventilation No change No change



— A. Regional blood flow in the lung (upright chest position) v . 7 .
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— A. Respiration at high altitudes (without acclimatization)
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DPG — difosfo-
glycerat, viz
fyziologie krve

Aklimatizace na nadmorskou vysku

Acclimatization to the Hypoxia

TABLE 13.11 | & High Altitude

The peripheral chemoreceptors stimulate ventilation.

Erythropoietin, a hormone secreted primarily by the kidneys,
stimulates erythrocyte synthesis—resulting in increased
erythrocyte and hemoglobin concentration in blood—and the
oxygen-carrying capacity of blood.

DPG increases and shifts the oxygen—hemoglobin dissociation
curve to the right, facilitating oxygen unloading in the tissues.
However, this DPG change is not always adaptive and may be
maladaptive. For example, at very high altitudes, a right shift in
the curve impairs oxygen loading in the lungs, an effect that may
outweigh the benefit from facilitation of unloading in the tissues.

Increases in skeletal muscle capillary density (due to hypoxia-
induced expression of the genes that code for angiogenic factors),
number of mitochondria, and muscle myoglobin occur, all of which
increase oxygen transfer.

Plasma volume can be decreased, resulting in an increased
concentration of the erythrocytes and hemoglobin in the blood.

Horska nemoc

Akutni

Chronicka

High-Altitude Headache (HAH)
Acute Mountain Sickness (AMS)

High-Altitude Pulmonary Edema
(HAPE)

High Altitude Cerebral Edema
(HACE)



