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Subjective experience of breathing discomfort
that consists of qualitatively distinct sensations
that vary in intensity

Derives from interactions among multiple
physiological, psychological, social, and
environmental factors, and may induce secondary
physiological and behavioral responses

Dyspnea per se can only be perceived by the
person experiencing it

Avonvolo= CUUTTTWHA OXL KAWVLKO GnUELO
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TABLE 3. DESCRIPTORS FOR AIR HUNGER COMMONLY CHOSEN
FROM LISTS

Urge to breathe (115) Unsatisfied inspiration (83)

Like breath hold (115) Feeling of suffocation (115)

Starved for air (115) Need for more air (37)

Hunger for air (115) Breath does not go in all the way (37)
Breaths felt too small (115) Cannot get enough air (58)

Numbers in parentheses indicate reference numbers.

enough air, or mablhty to breathe when breathmg i sufficiently



®-

l@

50% Ttwv aoBevwyV TTOU ELOAYOVTOL OE LOVAOEC
vyelog
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MpoBAemntikoc delktng voonAeiac kat Bvntotntac os

acBevelc pe XpOVLIOL OVATIVEUGCTLKOL VOO LLOLTOL (Clin Resp
Journal 2016)
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AVATIVEUOTLKO cuoTnua
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TO UNXOVIKO OLVAAOYO TNC LKOVOTNTOC TOU

Energy supplies

Blood substrate
concentration

Arterial oxygen
content

Energy stores/
nutrition

Ability to extract
energy sources

Inspiratory muscle
blood flow

Vassilakopoulos T et al ERJ 1996;9:2382-2400
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Energy demands

v Efficiency

Vi/ti

V'E

t1/ttot

Lung elastic
loads

Chest wall
elastic loads

Central drive

Resistive
loads

Neural &
neuromuscular
transmission

Load

Muscle strength

Competence
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Bl Respiratory rhythm-generating neurons

Parabrachial- [] Expiratory or inspiratory neurons
Kolliker-Fuse

complex

[l Expiratory neurons
[] Inspiratory neurons
[ ] Chemosensitive neurons
B Laryngeal motoneurons

Bétzinger
complex
s Nucleus of the
PreBotzinger solitary tract
complex

Rostral VRG Nucleus ambiguus

Caudal VRG Ventral respiratory

column

Medullary 0 ST Arcuate
raphe nucleus



Pontine

respiratory
— Apneustic center group (PRG)

— Pneumotaxic center

Ventral respiratory ‘ \ e .
group (VRG) , NG 1 Dorsal respiratory
\ S group (DRG)

Medulla

Accessory respiratory muscles

Internal intercostal muscle

External intercostal muscle
Diaphragm
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Higher brain centers
(cerebral cortex—voluntary
control over breathing)

Other receptors (e.g., pain)
and emotional stimuli acting +
through the hypothalamus

=

Respiratory centers
(medulla and pons)

Peripheral
chemoreceptors

Oz} COz2 t,H*

Stretch receptors
in lungs

Central
chemoreceptors
2 COs ¢, HY
b t t Irritant
receptors

Receptors in
/ 7} muscles and joints

Copyright © 2004 Pearson Education, Inc., publishing as Benjamin Cummings
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e
Brain
HPA axis Adrenal gland

We can now move on to consider the next ques-
tion. How can there be a requirement for a?7nAChR-
dependent signalling to control cytokine production in
the spleen if the splenic neurons release catecholamines,

Integrative

set point certre not acetylcholine? It has been known for decades that
! the spleen is a rich source of acetylcholine (indeed, this
+2s Clucomrticoids molecule was originally identified in spleen tissue) and
Bain|  [IM] [MA] that electrical stimulation of the splenic nerve medi-

stemn = | . .
] al ' ates the release of large amounts of acetylcholine into
W YA i E:-I':;;:E" . splenic tissue and into the effluent splenic vein¥-#,
<+ () +— Cytokines Despite exhaustive efforts by many groups, including
Spirz"@@ ’H ours, earlier searches failed to find cholinergic nerve

L ] . . -

= Vagus fibres in the spleen, even though it was well established
Syrmpathetic | nerve Spleen that a7nAChR is an integral component of the choliner-
ﬁ:\f”ﬂ“ﬂnif A E— gic anti-inflaimmatory pathway®#*#, Indeed, before the
P}, Splenic nerve endogenous ligands | discovery of the cholinergic anti-inflammatory pathway,

Codiac

ganglion

L

a/nAChR

Macrophage

activate innate
irnmune responses

Figure 3 | Functional anatomy of the inflammatory reflex. Afferent (zenzory) neural
signals to the brain stem are relayed by the vagus nerve to the nucleus of the =olitary
tract (nucleus tractus solitarius; MTS). Polysynaptic relays then connect to the outflow

centres of the autonomic nervous system, the rostral ventrolateral medullary (RVLM)
sympathoexcitatory neurons and the vagal motor neurons in the nucleus ambiguus (MA)

SRS Y I PEPIV [N [P . P

[ TONY < P

RPN T 1S NN SO 1 N

most work on neuro-immune signalling to lymphoid
organs and the spleen focused almost exclusively on the
roles of catecholamines and peptides. One explanation as
to why no cholinergic nerve fibres could be found in the
spleen despite the finding that acetylcholine is produced
there is that acetylcholine could be produced by other,
non-neuronal cell sources. Potential candidates include

endothelial cells and lymphocytes such as splenic T cells,

Tracey K, Nature 2009; 9:418-429
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XapaKtnpec OUOTIVOLAC-EKAUTLKA aiLtLal
Kanviopo

OLKOYEVELOLKO LOTOPLKO

MeptBaAloviikol mapAayovteC-pAapLLAKOL
Yuvoda cuumtwpota (BAxac, BwpakaAylia,
aroxpepdn...)
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Modified MRC Dyspnoea Scale (mMRC)

Grade 0: Breathless on strenuous exercise

Grade 1: Short of breath when hurrying or
walking up a slight hill

Grade 2: Walk slower than others or stop
when walking at own pace on level
ground

Grade 3: Stop every 100m or after a few
minutes

Grade 4: Too breathless to leave the house or

breathless on washing/dressing
Am Rev Respir Dis;1987;135(6):1229-33
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American Thoracic Society

ATS Statement: Guidelines for the Six-Minute Walk Test
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CONTENTS

Purpose and Scope

Background

Indications and Limitations
Contraindications

Safety Issues

Technical Aspects of the 6-Minute Walk Test
Required Equipment

Patient Preparation

Measurements

pulmonary exercise test (1, 2). Other professional organiza-
tions have published standards for cardiac stress testing (3, 4).

Assessment of functional capacity has traditionally been
done by merely asking patients the following: “How many
flights of stairs can you climb or how many blocks can you
walk?” However, patients vary in their recollection and may
report overestimations or underestimations of their true func-
tional capacity. Objective measurements are usually better
than self-reports. In the early 1960s, Balke developed a simple
test to evaluate the functional capacity by measuring the dis-

b srrallead Asasienie o AaFimad cneind AF dlean 80 A 1 saniemanéna
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Tachypnea

> 20 respirations in 1 minute
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Enwokonnon Owpaka
PuOpnoc¢ avamnvonc
OpBonvoia, mAatunvola
XpAon EMKOUPLKWV HUWV
Napadoén avamnvon
Bpayxog dwvig

Kudavwon







e Enikpouon (apBAUTNTO, TUMTTAVLIKOTNTA)
 WnAadnon (ekmtuén Bwpaka)
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Meilwon avamnvevotikov PLlBupiopatoc, Emumpobetol
NXOL, TOPATACN EKTTVONG, dWVNTLKA AvVTNXNOoN

Respiratory Cycle
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J Am Board Fam Med 2014

* [eviknN €€€TOION ALUATOC: avaluia,
noAvepupBpatpia, AsUKOKUTTAPWON

* BLOXNULKEC EEETAOELC: oupla, KPEATLVLVN,
eviu L LLOKAPOLAKNC VEKPWONC, TPOTIOVLVN,
NT-proBNP, nrtatikn Aettoupylo, delkteg
bAEYUOVNAG,....

* EAeyyoc Bupeoeldouc




Axktwoypadia Owpakoc

e EAeyxoc Bwpakikou
KAwPoU

e ATELKOVLON
necobwpakiov

* Mveupovika nedia

* EruumpooBetec
OKLOOELC

)

Inferior vena

* JUYKpLON UE
TPONYOULEVEC
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Mn edkn e€€taon
2uvnBec evpnua: pAeBokouPkn taxukapdia
RBBB, S1 QI T Ill: cuxva euprnuota

Xpovia urtoéuyovaltutia: strain AE KolALag

2 UOTOALKN KapSLOKN AVETTAPKELOL: ELKOVAL
vrteptpodiac AP kolAiac

AppuBpulec
Ewkova oé€oc otedpaviaiov cuvopouou
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Flow (in litres per second)

LS

b7 B
Flow Volume Loop
¢ normal | | mild obstructive | | severe obstructive | | variable exvrathoracic
h £ age 20 years &g, asthma, COPD ¢.4. COPD, emphysem stenosis (rare)
]
| v
: ‘ ‘/\\
i 2
0 — g ,
1 6
Volume nlitres ()
0 1 2 3 4 5 6
Time in seconds (s) -\ —
nomal | moderate/severe | | restrictive variable intrathoracic
age 50 years ohstructive 2.9, pulmonary fibrosis stenosis (rare)

Min Ref  Max Best  %Ref SR

&9, asthma COPD
FEVI[L) W 4 4y B3 w00
FVC L amos% e %5 w00
Vel w5 W w0
FEVIVC [%) 68,1 188 . 188 100 00
; | ) Yourbest
Normal range effort U
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ATIAN OTILPOULETPNON

[po Kkal pHeTA BpoyxodLaoToANC

2TaTkol oykol-Alaxuon

[MpoTuma: ATTOPPAKTLKO, TLEPLOPLOTLKO, ULKTO
Eppunveia amoteAeopatwv!!!

EOxpnotn, anAn, emavaAnun, xootnAo
KOOTOC

Alayvwon Kot mapakoAouOnon



FO(1/ 750%
Sample type Arter al
Oper:tor
Loceton
Blood Gas Values
pH 7.295
t oCC, 632
1 00, 577
Oximetry Values
4 otHb <0
i 30, 870
1 “OHt 849
t =COHb 21
t “HHb 127
“MetHb 03
Electrolyte Values
sK* 38
i oNa* 121
sCa® 1.22
sCI- o6
IMetavolite Values
=Glu 44
sLac 12
Bl 3
Oxygen Status
0,0 108
2500 29.31
Acid Base Status
Base B)¢ 29
t ':Hcol-(P)C 298

mmHg
mmHg

i i

Vel%

ii 3

Agpla aipatoc/ ofupetpia

— —p— —

350
75.0

130
95.C
940

0.0

0cC

0C

34
136
1.15
94

-3C
220

- 450

- 1000
- 990
-15
-50
-15

-55
- 146
- 130
- 107

- 30
- 280

— S S —

| — —
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AVOTTVEUOTIKN AVETTOPKEIO

ANEMAPKEIA ANEMAPKEIA
[INEYMONQN ANTAIAZ
|
Alatapaxn Meiwon KupeAISikoU
avTaAAaync agpiwv AEPICHOU
U y
Ymrouyovaipia YTrepKaTvia

A-a difference= A-a difference=
auénuévo ducloloyiko
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POOTIAOELOC

Atovikn topoypadia Owpakoc (HRCT)
Epyoomnipopetpia- Test petayoAivng
‘EAEYXOC AVATIVEUOTIKWY U WV
Yriepnxoypadnua KapoLag
2TivOnpoypadnua aEPLopoV/ALUATWONC
Bpoyyxookomnon

KaBetnplaopog kapdlakwyv KoAoTHTwV (apLoTEPOG-
deéLoc)

CT napappiviwv KOATtwv/Taotpookonnon



AvoTvola: cuUXVO CUUTTTWHA, UTTOKELUEVLKO
# OLVOITVEUOTLKN OVETIAPKELQL

KAWVIKO onueLlo: epywdnc avarvon
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