Nelekarské obory/
Patologicka fyziologie
nervovéeho systemu

Poruchy aferentnich a
eferentnich nervu,
dalsi poruchy nervoveho
systemu

UPF 1.LF UK



Funkcni/ morfologické deleni

nervoveho systemu a jeho poruchy

(A) Deleni nervové tkané
1) CNS (= centralni nervova soustava), neregeneruje
2) P(NS) periferni nerv, regeneruje za urcitych podminek
3) VNS, Vegetativni nervova soustava, regeneruje, autonomni
4) ENS, Entericky nervovy system, plexus myentericus, autonom.
(B) Poruchy perifernich nervu traumatické, degenerativni,

kde je mozna regenerace, pouziji se mikrochirurgicke zasahy
(1) reflex, reflexni oblouk, poruseni reflexu
(2) neuropatie (diabeticka)
(3) avitaminozy, alkoholické a toxické poruchy
(4) demyelinizace (PNS i CNS)
(
(
(

(
(
(
(

5) poruchy motoneuronu (= eferentnich n.), motorické jednotky
6) poruchy senzorickych neuronu (= aferentnich n.)
/) bolest
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— B. Blood-Brain Barrier

Hemato-encefalicka bariéra
Blood-brain
arier Funkcni predpoklady:
| Kompartmentalizace mezi

P ) mozkomisnim mokem a krvi
‘ Stimul Dalsi vymeénu latek zajistuje

e (anterogradni/ retrogradni)
i i axonalni transport.

Pertussis
toxin etc.

Viruses

Organic heavy
metal compounds
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Retrograde
transneuronal
degeneration

/

Chromatolysis

Lesion

Nerve
Growth
Factor

h ’
‘Q-’

Myelin
disintegration

" Waller

degeneration

L Anterograde

transneuronal
degeneration

' Target cell

1
Effects of axon
transection

— C. Axon Transection and Regeneration

Thirdly:
Schwann cell

takes over
NGF synthesis

™

Interleukini
Secondly:
_macrophage

J )
stimulates
’ .
ey ' Schwann
.~ cell

Firstly:
retrograde
NGF transport

interrupted

F.

Regeneration in

peripheral nerve

Funkcni predpoklady:
Axonalni transport

(! nezapomenout na
akcni potencialy,
ortodromni vs.
antidromni vedeni)

2 poruchy:

Wallerova degenerace
a regenerace,

jejich podminky
Kde? Periferni nery,
vegetativni nerv
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Na metabolické poruchy reaguji neurony nevratnou
1nekrézou a 2apoptozou (to jsou take pojmy obecné patologie).
1zpusobené Skodlivinami, hypoxii, 2zvySenim intracelularniho Ca2+

— A. General Functional Disorders

R t
d:r?;fyor| ACh lon channels blocked

Receptor

blockade ( -t K*¢ | Extracellular: K* Noxious factor
/ =19

Na/K™-ATPase
inhibited
G-protein
blocked
{
4 5 -
-

1 " Functional disorders a

Axonal transport Necrosis  Apoptosis
/ Neuro- \ /
S xﬁ"'"sm'“e' Celldeath 3
i* Storage \l/

Reversible Irreversible
Release .
Partial
%; l l compensation
2 ' \b ‘//l

Inactivation

Functional deficits
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Poruchy myelinizace

-> poruchy nervoveho vedeni, roztrousena skleroza,
= sclerosis multiplex

— A. Development and Effects of Demyelination

Inflammations |Vitamin deficiency

Toxins ' Genetic
Beialll \ \ ‘/‘/ defects

e Demyelination

——

Myelin Small leakage __//Rzﬁ

sheat currents

~ Propaga
R,, R, = Ranvier nodes action potential

normal

Wy HHH

Stimuli Action potentials / \

— | HH HE 5 fhe———————aay

*
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Poruchy autonomniho nervoveho systéemu

— A. Sympathetic Nerve Activation

Eye opening
Pupil dilation 4

Salivary secretion 4

Bronchial dilation
Heart:
Con-

tractility
Rate f
Stroke volume f

Conduction
velocity t

Vasodilation:
Heart, liver,
muscles

Vasoconstriction:

Skin, lung, kidney, gut,

sex organs
Ejaculation

Leukocyte

mobilization,
thrombocyte
aggregation

‘ Emotions '

Drugs

Ii Hypoglycemia ‘

tFaII in blood pressure‘

— e

Pheochromocytoma

Hair becomes erect

Sweat secretion $

Skin pallor

Blood 4
pressure

Glycogenolysis 4
(liver, muscle)

Lipolysis 4

Endocrine etc.:
Glucagon +
Corticotropin 4
Somatotropin 4
Renin f

Insulin, histamine §

Uterus contraction 4
Intestinal motility 4

Muscle tremor

Sphincter contraction

Drazdéni/ aktivace
sympatiku je
soucasti stresove
odpoveédi.

Stres se tak podili
na patogenezi tzv.
civilizacnich
onemocneni, to jsou
=hypertenze,
obezita, diabetes,
nespavost a
podobné
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Poruchy autonomniho nervoveho systéemu

— B. Lossof Parasympathetic Stimulation —

Anticholinergic drugs

Pupil dilation

Inhibition
of sweating

Tachycardia

Decreased motility:

Bronchi, - |
gut, bladder o "‘;,“
(but not sphincters) " 4
Decreased secretion: W (o
Tears, saliva, ) tf,,»f ‘
bronchi, F s T )
gastrointestinal (o s J}j'
P
No erection (3 o S g st o
No vasocongestion ¢ y

Poruchy
parasympatiku

Projevy poruch
parasympatiku jsou
casto priznaky
nejake mistni
poruchy.

Pri miSnim traumatu
jsou odpojeni
vegetativnich reakci,
pripadné autonomni
aktivita soucasti
pfriznakd.
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BOLEST

Poskozeni tkané vétsinou vyvola bolestivou “senzaci
(=vjem)

1 je varovny signal, varuje pred poSkozenim tkane

2 muze napomoci diagnostice a lokalizaci patologii

3 muze byt patologicka, obtézuje

Vnimame 2 slozky bolesti

Algothymicka slozka je emocionalni doprovod bolesti
Algognosticka slozka rika, kde a ,co" a jak nas boli

Je vice druhu bolesti, které jiz nemaji ucel varovani,
postradaji hodnotu signalu, neurologickeé vysetreni

byva v norme, to jsou ...neuralgie

Psychofyzikalné: - neni vztah mezi intenzitou podnétu a intenzitou viemu

-je plynuly pfechod mezi rznym typy hmatové a bolestivé stimulace

simrani, ostry dotek, teplo, chlad

svedeéni, pichnuti, opareni, omrznuti

co svédi, musi se Skrabat (?), ... [Fenistil — antihistaminikum, antipruriginosum]
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— A. Peripheral Mechanisms of Pain

Injury

Pathogen

y

Leukotrienes

¥y ¥
Sensitization

2> Inflammation <«

N T

Histamine

Necrosis

N\

Vasodilation,

N

J’ PGE; —|—>yascular permeability 4

\

Edema formation

Y

Tissue pressure ¢

e

l ey

Blood clotting
\ — Proteins
Bradykinin Serotonin

>

> Ischemia

\

Nociceptors

L carP.SP < NN\

Non-noxious
stimuli

Noxious
stimuli

Hyper-
algesia

Allodynia

> Pain

CGRP (Calcitonin-gene related peptide), SP (Peptide substance)
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Ctyfi hlavni hmatové modality

Areas of innervation
(left, nerve roots [dermatomes));
nght, cutaneous nerves)

Vater-Pal:isni
Corpusc
(pressure)

Meissner’s
corpuscles

Free nerve endings
(pain, temperature)

Arrector m.

g
Deep sensation o Pain,
(proprioception) Vibration Touch, pressure temperature
1 hluboké Citi, 2 vibraéni Citi, 3 dotek,vzdalenost dvou bod, 4 bolest, teplo
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— B. Referred Pain

# N Converging

- :
- %\ o) neurons
farction "7} f

L 4
e

e ! 4

NS

Pain sensation

P Contusion
: 2
! Projected pain
|
A

3 Phantom paih

Prenesena a
patologicka bolest

Dalsi patologie
smysloveho prenosu,
senzoriky

bolesti hlavy,
neuralgia n. trigemini,

migréena (bude zminena
u syndromu jako
zachvatovite

onemocneni),...
12ze 40



— C. Pain Relief

/'/ _/I I
AN Perception
70 Qs 4 Suffering
(> « e
5¢5 )
Anesthesia, —p—at- ~ Fhalamus
alcohol \S ! P ey
G G5 i O
& v o’
= =)
1\ ) ,’\1 -
I.‘\-'I/]_ \‘.\ _A“
\{{i'(! ( \{>
2 -
Central
Morphine grey matter
A
Raphe
Electroacupuncture, | nuclei
transcgtanequs Associated
nerve stimulation autonomic
Morphine reaction, motor
Cooling response
Na" channel blocker <>— Anterior
column
<i>——+— Inhibitory
pain tract
- ;—‘: -7,7_;’_777- ‘}-l--. 6
Cooling, GD—,— Trans-
PGE synthesis ection
inhibitor :

Moznosti
boje proti bolesti

- ochlazeni mista, ledovani,

studené obklady;

- kokainova analoga (mezokain,

xylokain, ..., =blokatory Na+

kanalu);

- opiaty a jejich analoga;

- nesteroidni analgetika
(ibuprofen, paracetamol);

- elektro-akupunkura;

- celkova analgesie/ anestesie;

- historicky/ Ci pfi improvizaci
podani alkoholu, rajsky plyn,

atd ...
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Hlavni syndromy v nervovem systemu

(1) poruchy perfuze a hypoxie mozku/ CNS
(2) otrava oxidem uhelnatym

(3) poruchy cirkulace likvoru/ hydrocefalus
(4) nitrolebni hypertenze

(5) edém mozku/ CNS

(6) nitrolebni krvaceni

(7) systémova onemocnéeni nervo-svalové ploténky
(8) zachvatovita onemocneni: epilepsie a
migrena

(9) poruchy cyklu spanku/ a bdéni

(10) zvraceni jako priznak podrazdeni CNS
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(1) Poruchy cevniho zasobeni NS

porucha perfuse, mozkova hypoxie, kriticke je
obnoveni pfivodu O2 do mozku, do 5 min nevratné poskozeni
vice Casu: kfiseni novorozencu, podchlazenych, tonoucich ve chladné vodé

— A. Effects of Abnormal Cerebral Perfusion

1 Paralysis :
, ‘ Bleeding |~ ereversnble
Ischemia - Dys- amage
R 02" 4' function _>
. ~ 10-20s \
L Av4-_6s 3-5min
AR 7 /
T / Cell death
K ” L ,.Onset of anoxia

Depolarization <— Na* f a2*4

v H S » Thromboxan

‘ cr Glutamate
Necrosis

Nerve cell Brain tissue
/ \ Lesion of cells
at margin of
Inflammation ——>  ischemic region

Cell swelling S Intracranial 4
pressure

Vasoconstriction
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— B. Vascular Occlusion as Cause of Ischemia

Anterior
cerebral a.
|nterna| Medial
) carotis a. O cerebral a
- ~J .
Posterior . .
communi- Anterior
_~cating a\O O choroid a.
Posterior
cerebral a.

of basilar a.
Mid-brain

Basﬂar a.

% O
O Branches
©

Pons

Medulla
oblongata

Hemiparesis,
hemianesthesia,
apraxia,

apathy

Hemianesthesia,
hemiparesis,

conjugate deviation,

visual field defect,
aphasia, apraxia,
hemineglect

Basal ganglia ————> Hypokinesia
Internal capsule ————> Hemiparesis
Optic tract

———> Hemianopsia

Thalamus ——> Hemianesthesia

Hemianopsia

1, Vi, XIi,
Parkinson’s dis., hemiparesis

V, VI, VII, hypacusis, ataxia,
nystagmus, Horner's syndrome

Tetraplegia,
pseudobulbar paralysis

V, X,

nystagmus, Horner’s syndrome,
hemiataxia, hiccough,
hemianasthesia, ageusis,
hypakusis

XIl,
hemiparesis, Hemihypesthesia

Topicke
(=mistni
neurologicke)
priznaky

Circulus
arteriosus
(Willisi) zajistuje
,Zalohované”
zasobeni krvi
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— A. Gas transport

Partial pressures Partial pressures
kPa (mmHg) Fraction (L/L) kPa (mmHg)

Fo, =0.21

F =0.0003 A\ AA
o Ak €0z 21.17 (158.8), Prlc‘na porUCh
4.43(33) E;::_\ % ,’//"::ff ==

g a"{wet’\\l " Inspired air (dry) __'{70.03(0.23)] N S .

15.33(115)

6.27 (47)
80.10(601) w n
75330565 Hlavné hypoxie
Ve=8L/min
Z,=101.3(760) Humidification Zp=101.3(760)
(Sea level)

o vaes.cumin | ovlivinuje krevni
= \‘ ‘, plyny

Alveoles SR == Vo,=0.3L/min

6.27 (47)

76.5(574) | Vco,

]

¥,= 101.3(760)

Cardiac output (CO) V rﬁznyc h

=6L/min

organech je

Pulmonary capillaries

Pulmonary artery

o ”
I 12.66 (95) ruzna
5.33(40) ‘ .
e we e -Arterio-
6.27 (47) (venae cavae) | . - '
venozni
diference
<5.33 (40) 0,
>6.0(45) -
6.27 (47) Tissue —— e
Ny
Noble
gases
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(2) Otrava CO — oxidem uhelnatym

— B. O, dissociation curve: O, saturation

Shift to left
COo% Temp.d
1.0 DPG¥ pHt \
D ————
Vc{i‘ 0.8 ~ I E Saturation plateau
5 Shift to right
® 0.6 CO;¢  Temp.t
- — DPGt  pH¥
S 04 !
! Variable saturation
; at same P
0.2 DS | i
i Oz half-saturation pressure
0 Vs | I | | l
0 2600533 8 12 16 P 20 kPa
Pos _4 4 _ Mixed venous Arterial 2

— C. 03 and carbon monoxide (CO) dissociation curves
CO-Hb

S

At Po,= 13.3kPa

&
=}
g
2 05
3
Oymyoglobin . . _pet-Hb
. | /]
0 Po,andPy 10 kPa

Akutni otrava oxidem uhelnatym, nejcastéjsi pricina
otrav jako nehody, i sebevrazednych pokusu 18ze 40



Koncentrace
35 ppm (0.0035%)

100 ppm (0.01%)
200 ppm (0.02%)

400 ppm (0.04%)

800 ppm (0.08%)

1,600 ppm (0.16%)

3,200 ppm (0.32%)

6,400 ppm (0.64%)

Symptomy

Bolest hlavy, zavraté, dlouhodoba expozice pres 6-8 hod je
mozna

Slaba bolest hlavy po dobé ucinku 2-3 hod
Ditto plus kognitivni poruchy

Bolest hlavy, nastup béhem 1-2 hod

Obluzeni, zavraté, kfeCe do 45 min; bezvédomi do 2 hod
(700 ppm — atmosféra na Marsu)

Zavraté, kfeCe, vodouch a tachykardie, do 20 min. Smrt do 2
hod.

Zavraté, krecCe, obluzeni za 5-10 min. Smrt do 30 min.

Zavraté za 1-2 min. KfecCe, zastava dychani. Smrt do 20
minut.

12,800 ppm (1.28%) Bezvédomi po 2-3 vdeSich. Smrt do 3 min.
(2) Akutni otrava oxidem uhelnatym, CO
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(3) Likvorove poruchy

Skull

Intracellular (~ 80 %)

Interstitial (<10 %)

— A. Volume Changes of Brain Compartments

CSF (~10%)

Exchange

Intravascular (~1-3 %)—§

of metabolites

1 Cranial volumes

Cell swelling

¥

CSF space
collapsed

¥

Vessel
narrowing

v

Cerebral perfusion ‘

3 Cell swelling

&

2 Pulse-synchronous vessel dilation

Outflow obstruction

\/ ¥

CSF pressuref

\ Vesil

narrowing

R

Cerebral perfusion ‘

CSF space f“a\
4 \\

1
1

(>
\Q\w ,ﬁ"

4
d

—

Death of neurons

4 Acute CSF obstruction

5 Chronic CSF obstruction
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Pokud nastanou poruchy cirkulace do veku, kdy jsou
otevieny fontanely, hydrocefalus rovna se zvétSeni hlavy.
Pozdéji vznika nitrolebni (= likvorova) hypertenze.

— A. Cerebrospinal Fluid (CSF) Flow

Sagittal sinus 5

Arachnoid villi

Dura mater
— Bone

Lateral
\\\ ventricle
; ~ /1 Choroid
Interventricular ( \ pléils
foramina o
‘ l ventricle Hydrooephalus
Aqueduct in newborn

. 4th ventricle
/ | N with plexus
Ar:_;lchnoid 7S . Tumors

villi ﬂ 4 Meningitis, infections
Foramen of Luschka&® Thrombosis, subarachnoid

3

Foramen of Magendii sinus occlusion, || hemorrhage, etc. ‘l/
cardiac failure Protein
Malformations, concentratlonf
scarring, tumors / l ‘l,
‘L Obstruction of arachnoid villi
CSF flow obstructed Venous OUtﬂOW
‘J’ CSF absorption §
Hydroceph_alu_s Hydrocephalus
(non-communicating)

(communicating)
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B: Slozeni likvoru. — vySetreni likvoru
C: Hemato-encefalicka bariéra.

- jeji naruseni vede ke zvysené prostupnosti pro skodliva agens
— B. CSF Composition

Serum CSF Abnormal CSF
normal normal Intachions
Proteins g/L 70 0.2 fCSF obstruction
Glucose 5 3 ﬁumors, infection
. Na* 145 150
= K* . 4 3 Infections,
E Ca™ 2.5 1 4 CSF obstruction
Mg* 0.8 1
Normal Leukocytes, Erythrocytes Blood pigments, Osm 295 295
proteins plasma proteins pH 7.4 7.33
— C. Blood-Brain-Barrier
s —— Astrocytes
L'p'd'SOI"'b]er vt Tumors Bacterial meningitis
substances J( l

\L Infusions
Closed ;
‘\ tight junctions Defective \l,

C astrocytes = L "
smolarit
EE:?;:L“S‘@ Selective ‘L - 3
cells  —W carrier ‘6\*

A\ 4

U Open

tight junctions

1 Normal cerebral capillary 2 Abnormal @
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(4) Nitrolebni
hypertenze a
(5) mozkovy
edem

Priznaky nitrolebni
hypertenze jsou

1 subjektivni:
bolest hlavy, pocit na

— B. Cerebral Edema

o
- e T
-

\ - e Cell swellingb
1 Cytotoxic cerebral edema

.. i 4 7 S
Energy deficiency \ o \ “~
’ A \
/ Pr 7 \
I~ [ \
"R ! | Peiood \
00
\ o SN ! H,O :
o i
/ \ I
S ’I \\ Na* \'::f’,f’
Depolarization \ a A,
I \, .
\ : *\Interstitial space // !
P crt : S llS -
e 1 \ 2 Of vascular origin
\ A
ke \
HOentry N\ \

.
sm
/‘7\“
PN
1
1
1
H,O
b '—-%l
Osmi f
rd
\\\ 2 ,/
3 Interstitial

zvraceni,

2 objektivni:
porucha védomi,
zmeéna srdecni akce:
hypertenze,
bradykardie,

silhani, zmeny
zornicek

— C. Effects of Increased Intracranial Pressure

e

Headache
Nausea
Vomiting
Coma
Bradycardia
Hypertension
Squint
Fixed pupils

Photo: Holtwich F. Taschenatlas der Augenheilkund

3rd ed. Stuttgart: Thieme; 1987

2 Additional effects

Skull

3 Herniation
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(6) Nitrolebni krvaceni

Hemorrhagic contusion Inner and outer dural layer Subdural hematoma

Retroauricular ecchymosis
(due to basilar skull fracture)

Traumatic intracranial hematoma

.
(Duration of A

unconsciousness) o
erate Severe

HT
24 h+

1h+

Classification of head trauma (HT) by Glasgow Coma Scale (GCS)
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(7) (Systemove) poruchy
nervosvalového prenosu

Action potential

Local : /
anesthetics —""""-LN

Na*

_\ CE!I-
—V
Mg®", hemicholine

Botulinus toxin

Antibodies ACh— & Physostigmine
Suxamethonium < o \‘__// Curare
Q9 Q _
QJ \\ Q - Q@ VY
D Sl f D

Na® ACh-esterase
Muscle cell \

Contraction
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Myastenické syndromy

— B. Myasthenia Gravis

Viral infection

DCrw2

Ky

v
Sensitization
against ACh receptor-
like structure

Antibody

formation iil

H?patﬂlva sljmulatilun A 1

Myasthenia gravis

Genetic ; }l.
i disposition 3 i
DR3, . 2

Thymoma |

— C. Pseudomyasthenic Syndrome

1 ¢
(]

J

Lung carcinoma

F 2
Ca™"

Sensitization
against Ca”“channels
of the tumor cells
Antibody
formation
ol A
Riapetﬂive stimu htit!:n ~

v

50ms

Lambert-Eaton
myasthenic syndrome
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(7B) Dulezita porucha jako priznak od nervového systému
je poruchal paralyza/ dychacich svalu.

Nekdy je treba umela ventilace/ (historicke ,,zelezné plice®)

0

e
-
E
=
=
=
=
J

i)

Umeéla ventilace

*pfi paralyze dycacich svalu
ambuvakem

| * priresuscitaci z ust do ust
| » T-spojkou pfi celk. anestezii
* (pretlakové) dychani (angl. ventilator)

* historicky model pro mechanickou ventilaci

jsou ,zelezné plice” 27 ze 40



(8) Zachvatovita
onemocneni:
migrena

a epilepsie
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— B. Wave Frequency Pattern of EEG
Aﬁ@ﬁ&%@wAWMWMwmﬁmwmwww*ﬁﬂww ﬁ ‘§
"NI :In",‘vﬁﬂ{-"ﬁ‘ sr\] :NVWWMWWMM '

o 8— 13 HZ (}:lhk ".,'rﬂfi I Ff:’VMM\MMMM‘Ma l

%\'-1.-b'-'hV|‘a'.‘.WﬂjUMU,—:ulhtL'm'.',i,',{ilﬂ,‘,\a;\fJ.i.‘,.’,'fllNlljWL’,m'dﬁﬂ,'}‘A‘n,?w. ,f\,.\,ﬂmm:wwmww%ﬂ Jgh i |

B 14- 30 HZ M,'MVVM &W%WMWJMM\JM "fi ' {

e A IR 1 S e A Ay S )

04-7Hz

HM[VI v,\.{v‘\ﬂmmlﬂ "rv\;ﬂ'\;bvl!&bl\A"J r'\kf' {h v’lmr\r'bﬂ U'H:‘-\

60.5-3Hz
J \J’ \-\} rl'\, f\\j\,m\jhu\uﬂ‘/%ﬂbr\jwbﬁuﬁk .,’F

2 Onset of an epileptic attack

Y

1 Normal EEG frequencies

Normalni nalez: EEG rytmy:
Alfa rytmus, 8-13 Hz, nad oblasti parieto-occipitalni, vyrazny pfi zavienych ocich.
Beta rytmus, 14-30 Hz, nad frontalni oblasti

Gamma r., 40-60 Hz, interferuje s nim nejCastéjsi ruSeni elektrickou siti, 50 Hz,
nevysetruje se.

Delta rytmus, do 4 Hz, napriklad pfi synchronnim spanku.

Theta rytmus, 4-7 Hz, napfiklad pfi synchronnim spanku. 29ze 40



— A. Epilepsy

Lack of sleep
Hypoxia

Localized seizures
(e.g. Jacksonian epilepsy)

Motor
(fits)

Sensory
(hallucinations)

Fever lnjunes Genetic defects Tumors, Poisoning
bleeding, (alcohol),

\ l / abscess  inflammation
Cell swelling

Hypmldivity

Autonomic Cognitive Emotional
(salivation) (‘déjawvu’)  (rage, laughter)

Unconsciousness

Epilepsie:

Kortiko-
Thalamicky

a
Thalamo-
kortikalni
zpétnovazebny
systém pro
modulaci
smyslovych
vstupl
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Migrena - fosfeny

FIGURE 1. Photographic negative of a migraine phosphene protocol.
The scintillating phosphene was progressing through the lower quad-
rant and part of the upper quadrant of the left visual hemificld.
Thirteen drawings were made between 2 and 29 min after the phos-
phene appeared near the centre of the visual field. To evaluate the
distance between the migraine phosphene and the centre of the visual
field, several radii were drawn across the protocol. The angular
distance from the fovea centre, computed i degrees of visual angle,
is indicated by circles. Circles and radii were added (o the protocol
sheet after the observations were made. Observation distance, 34 cm.
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Migréna - skotom

trailing scotoma obacrved on a dynamic random -dot nolse pattern (TV
screen without program). The scotoma is perceived as a homogeneous
ncutral grey. Some of the phosphene particles (dotted) appeared in a 32ze 40
pure red or green colour, some in deep black (Grasser & Landis, 1991).



(9) Poruchy
spanku,
bdeni,
vedomi

Glasgowska
stupnice
vedomi/
bezvedomi

Glasgow Coma Scale

Eye opening (E)

Spontaneous =4

Response to speech=3

Motor response (M)

Show
me 2

fingers

> ) flexor ;
~ NN 3 B ./ response=3  rasponse .....2
’f % ciea - S ' .
NI s n Y
Extensor ) e
response =2 & Nil (no response) =1
v
s _. 58 5
year ¥ - - Yesterday .
Is this? | J : Mother W ¢ i
¥ | Inappropriate Incomprehensible conver rsatlo
g Words =5 sounds =2 Inappropriste
conversation=4 Nies m .

Oriented =5

ComamntE+M1;v)=3tg 15

33ze 40



Normalni cyklus bdeni a spanku,
(bez synchronizace s cyklem denniho svetla)

Shifting in absence of
external time indicators

End of sleep

Onset of sleep

Circadian rhythm
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Sleep pressure
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Centrum zvraceni je v prodlouzené mise/
(10) zvraceni jako priznak od NS

Apomorphine, bacterial

e nicotine, toxins,
Y/ digitalis, hypoxia,
uremia, etc.
Motion sickness, \
vestibular disease

Intracranial
pressure

Exposure to radiationl

Psychogenic

Pregnancy AD

Chemoreceptor

trigger zone
(area postrema)

‘Vomiting center’
(reticular formation)

Inflammation

Distension

‘Heavy'
Delayed €| meal

gastric
emptying «—/|Intestinal
obstruction

Medulla *

Inflammation and overtension
of peritoneum, bile passages,
pancreas, intestine, etc.

Warning signs

Outbreak of sweat

Flow of saliva

Wide pupils

Pallor

Nausea  Retching
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Priciny zvraceni

1 Intrakranialni
hypertense

2 Vliv l1éku a
drazdivych latek —
nikotin, apomofin,
mnoho dalsich

3 Kinetozy
4 Nemoc z ozareni
5 Téehotenstvi

6 Psychogenni

/ Drazdeni faryngu

8 Zaludedni
podrazdeni =
alimentarni otrava

9 Peritonealni

C

10
d

razdéni, ileus
Drazdéni od

alsich vnitrnich

organu
11+ Dalsi mnohé
priciny
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DOTAZY"?
Dekuji
Vam za pozornost

-Toto je v jakékoliv forme
(PDF, PPT, PPTX atd.)
neoficialni vyukovy material

- pro interni potrebu

- nesirit

- pro dotazy kontaktujte:
Petr.Marsalek@LF1.CUNI.CZ

38ze 40



Vegetativni nervovy systém,
Jeho polarita, (Ci dualita):
Parasympatikus versus sympatikus.
Utok a/ nebo Ut&k versus relaxace, regenerace.

Fight and/ or flight versus relaxation.
(nekde ale vice, nez 2 volby: viz alfa a beta adrenergni)

Cholinoceptors Adrenoceptors:

Nicotinic receptors: o Usually excitatory

— All postganglionic, (exceptin Gl tract, where
autonomic ganglia cells they are indirect relaxants)
and dendrites B Usually inhibitory

- Adrenal medulla (except in heart, where

Muscarinic receptors: they are excitatory)

- All target organs innervated 8, mainlyin heart
by postganglionic para- _ o
sympathetic nerve fibers B2 in bronchi, urinary bladder,
(and sweat glands innervated uterus, gastrointestinal tract,
by sympathetic fibers) etc.
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Glasgow Coma Scale
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vedomi/ R
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