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Poruchy bunky

Poruchy regulace (sub- systému)
Priklad 1 — porucha glykémie
Priklad 2 — porucha Cu-ATP-azy
Poruchy...atd hormonalni

P pohlavni

P Nervové periferni, lokalizované
P Nervové centralni

P (konkrétnich) reflexd

P imunitni

Zaneéet

P O,/ CO, ... Hypoxie

P krevniho tlaku

P termoregulace

P Citi a bolesti

A tak dale ...

Patologicky fenotyp, geneticka
podminénost nemoci

Molekularni nemoci =
1 gen ->1 protein -> 1 porucha

Systémovy pohled na nemaoci

Poruchy homeostaze, napfr
acido-bazicke rovnovahy

Metabolické poruchy
Poruchy individualniho vyvoje
Vliv zevnich faktoru na vznik
nemoci



— A. Abnormalities of Simple Endocrinal Regulatory Circuit
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Priklad: porucha endokrinni regulace glykemie
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Priklad 2: Wilsonova choroba

— B. Wilson’s disease
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Nezapominejte fyziologii! Aplikace fyziol. principu vas dovede k interné

Regulace vegetativhim systemem

Vegetativni nervovy systém - sympatikus a parasympatikus,

receptory (alfa- a beta-adrenergni, nikotinové a muskarinové
cholinergni)

mediatory (adrenalin, noradrenalin, acetylcholin)

produkce (= biogenni aminy)

rozklad (acetyl cholin-esteraza, mono-amino-oxidaza) a

re-uptake

anatomické usporadani (hlava a trup, pregangliova a postgangliova
vldkna), moceni, defekace, erekce, ejakulace, ostfeni oka = (na dalku/
na blizko) akomodace, clonéni = adaptace, mnoho funkci

rovnovaha mezi sympatikem a parasympatikem, vagotonus, specialni
pripady

baroreflex, beta-blokatory,

apokrinni/ a endokrinni Zlazy, atd. 5



Na tomto snimku jsou jen nahodne vybrane priklady pro

ilustraci farmakologického ovlivnéni vegetatlvnlcm.:,lg ?,
.f

nlkotlnove a muskarinove cholinergni recept
Clitocybe dealbata,

| strmélka (Jedovata)
& smrtelné Jedovata hou : r'
&l jed: muskarin, ‘ 3

antidotum: atropln
Viz ale dole: Clitocybe o ora,
strmélka anyzka,
jedla houba

Nicotiana tabacum,
tabak virzinsky,

Amanita muscaria, _
muchomurka Cervena,

mirne jedovata houba
jed: muscimoly e
muscarin ///g,,‘




Vegetativni nervovy systém

Jeden z regulaénich systému. Pri patofyziologickém
studiu poruch nervoveho systému se na nej nekdy
zapomina.

Dalsi nervove systemy jsou: centralni nervovy system,
a entericky nervovy systém (!)



— A. Functions of the autonomic nervous system (ANS)

Parasympathetic division (cholinergic)

Ganglia: Ny and M, receptors
Target organ: M; oder M; receptors

Controlled by

superordinate centers

(e.g., hypothalamus)

Sympathetic division

areceptors (o, IP3+ DAG4; oy: cAMPH ) B receptors (cAMP4)

(Preganglionic cholinergic: Ny and M, receptors,
postganglionic mainly adrenergic)
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Regulace obecne, teorie regulace

V kontrastu k bunecnému a molekularnimu popisu
patologicko fyziologickych jevu je

systémovy popis, v teto prezentaci mu budeme
veénovat vice pozornosti.




Homeostaze, regulacni okruh zjednodusene
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Pripomenuti?

Ivni A A VSTUPNI
Negatlvnl 2ol Ol PARAMETRY
, , . , ZPETNA
(zaporna) zpétna l ll
O ®
vazba y %?e RIDICI
CENTRUM
Regulacni e
fws odchylka
y...regulovana veliCina, v/v
w...pozadovana hodnota REGULATOR
e...regulacni odchylka/ signal U
u...akeni veliCina d
d,n...poruchové veliCiny >
SOUSTAVA
U zaporné zpétné vazby regulacni
odchylka e pouzita k regulaci vznikne n_
odectenim akcni veliCiny

(-y) od pozadované hodnoty (+w), Zpétnd vazba d

pusobi

e=w-YV. proti odchyice VYSTUP
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Pripomenuti?
Pozitivni

(kladna) zpetna
vazba

y...regulovana velicina, v/v
w...pozadovana hodnota
e...regulacni odchylka/ signal
u...akeni veliCina
d,n...poruchove veliCiny

U kladné zpétné vazby regulacni signal
e vznikne prictenim akcni veliCiny (+y)
k poZzadované hodnoté (+w), e =w +y.
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ZPETNA PARAMETRY
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y

zpétnovazebného cyklu VYSTUP
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Priklady — negativni a pozitivhi zpetna vazba
negativni zpétna vazba — snadné pfiklady, skoro vse:

1) tlak krevni, teplota, glykémie, ...
obecné — homeostaze...

I 4 &b gl

2) fyziologie/ pato-fyziologie:

ovulace, fizeni pohlavnich hormonu, obecné lavinovité spousténé reakce,
jako pfi nastartovani hemokoagulace, mnozeni lymfocytd,

pfi imunitni reakci (viz. krize pfi pneumonii)

3) patologie (reset veliCin, bludné kruhy, selhani)

ustaveni nové, patologické rovnovahy: adaptace na snizeny pO2

selhani regulace tlaku krevniho, =80k, snizena perfuze urcitych organdu,
hypoxie tkani a organd...

Nervové vedeni v reflexnich (regulacnich) okruzich (neboli obloucich)
zrychluje odezvu a tim celou regulaci 13



Nervové drahy/ nervove rizeni

Hledani ucCelnosti ve fyziologickych reakcich. (Imunosupresivni IéCba
nékterych nemoci obCas ukazuje, Ze patogeneticky proces viubec
neprobiha ucelné.) Dejme pozor, abychom misto hledani ucelnosti
hledali skuteCné principy.

Nervovy signal prenasi jen reprezentaci veliCiny
s kladnym znaménkem, proto se Casto vyskytuje
dualita souCasného rizeni excitacnimi a inhibiCnimi neurony

V pfipadé vegetativniho NS je to také dualita sympatiku a parasympatiku

Baroreflex:

vybalancovani

udinkd sympatiku a parasympatiku
Zvyseni a snizeni krevniho tlaku:
(-press.=> +symp.-parasymp.

mimo jiné napf.: orthostaticky reflex)
(+press.=> -symp.+parasymp.), ,

Termoregulace:

kozni vasokonstrikce/ vasodilatace
potni Zlazy - sympatikus
vyjimka v inervaci: cholinergni



Nervové drahy/ nervove rizeni

Priklad:

Jeden z cilu zde podavaného pohledu
na rizeni cirkulace

je ukazat, ze i toto je (pato-)fyziologie,
tedy funkcCni téma

| kdyz znalost (vegetativnich)
nervovych drah nutne zacina

anatomii, tedy znalosti morfologickou

15



Regulace vasomotoriky

Selhani rizeni vasomotoriky = selhani cirkulace
Projevi se jako Sok = takovy pokles systemoveho
tlaku, ktery nezajisti rezervu a fungovani zivotne
dulezitych organu (srdce, mozek, dychaci svaly)

16



Regulace vasomotoriky

— B. Vasoconstriction and vasodilatation

1a
A Neuronal

‘ \\ Sympathetic
/ tonus £

Pressor area

Vessel stretch

1b
Neuronal

Sympathetic
tonus

Parasympathetic system
(salivary glands, genitalia)

I\\ ’:-n'” POz"
Myogenic reaction —> g ' b < Adenosine, P,
e J e \ H*, K" etc. S |
2a [ l' 2 \ 2b
| ﬁ \
LY z | €
Endothelin-1 4 (ET)) ——7 | % & | oy PGE;, PGL g |\
2008 - ! = s // . .
thromboxane —— g’/ \ Bradykinin, i
i—-— \ kallidin
|
ADH (Vr: ): Epinephrine (B.) AcetYIChOIine}(\h-:-‘g;
epinephrine, . _ !
angiotensin Il 3a 3b histamine (H,),
Hormonal Hormonal endothelin-1 (ETg)
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SON = supra-optic nucleus

(ADH, or vasopressin)

PVN = para-ventricular nucleus
(oxytocin); CVL= caudal ventrolateral n.
GABA — gamma amino butyric acid

—— GABA

Kkl o the Carotid sinus

solitary tract

Baroreflex

Baroreflex je

vybalancovani

ucinkd sympatiku a parasympatiku
Zvyseni a snizeni krevniho tlaku:
(-press.=> +symp.-parasymp.
mimo jiné: orthostaticky reflex)
(+press.=> -symp.+parasymp.)

—— Norepinephrine

resistance

Baroreceptors
Rostral P
Arginine ventrolateral Nucleus
vasopressin medulla amb|guus Aortic arch
‘ O~ ) Arterial
7 S l._. Cardiac —— piood
Card|ac \ // N output
Preganglionic ganglion \ pressure
sympathetic ] )
neurons
+ p Total
/ ’ ‘———Ppenpheral

Sympathetic
output

Sympathetic
ganglion

Skeletal muscle
and splanchnic 1 8

vessels



— C. Central regulation of blood flow

R _.\"— ‘Y .

| T Baroreflex

Limbic ———> (Hypothalamus » «——  Tempe-

system rature
f Baroreflex:
Resitory vybalancovani
Presorars udinkd sympatiku a parasympatiku
o —— Zvyseni a snizeni krevniho tlaku:
O '_& A (-pres§.=’> +symp.-parqsymp.
\ ! 7“‘“"""‘”“ - mimo jiné: orthostaticky reflex)

(+press.=> -symp.+parasymp.)

Aortic pressure

S - e

Ventricular|
pressure

S - e

Venous pulse

Se Jll
S MM

2 Afferent action potentials (AP)
from circulatory sensors
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— C. Central requlation of blood flow

m

Limbic
system

Pressor area

Circulatory “center”
in midbrain and
medulla oblongata

Depressor area

Sympathetic
nervous system

Baroreflex

-'-_--—-

Inhibition

——> ( Hypothalamus @ €———— Tempe-
rature

Cerebral cortex

Respiratory
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Parasympathetic
nerve
!
Vagal nuclei E
IXth
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< |
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Baroreflex

cranial nerve

______ A P
" --...‘\’ k ’ ( _\ —I
Sympathetic i { Vagus
nervous system H X
'l' Inhibition - e
i d_P
Sympathetic trunk
vyrL
4 2
Spinal marrow
_ Inhibits
cardiac action Carotid
J\\/\\_ i
'3 D Sp_J
Aortic pressure Increases
TN T cardacaction

Venous pulse

H

S 4

Sg

2 Afferent action potentials (AP)
from circulatory sensors

(After Paintal)

£ S,
1 AV node
SA node

g
~ Heart

Arterioles
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Vegetativni nervovy systém,
Jeho polarita, (Ci dualita):
~ Parasympatikus versus sympatikus.
Utok a/ nebo uték versus relaxace a/ n. regenerace.

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

Cholinoceptors

Nicotinic receptors:

- All postganglionic,
autonomic ganglia cells
and dendrites

— Adrenal medulla

Muscarinic receptors:

- All target organs innervated
by postganglionic para-
sympathetic nerve fibers
(and sweat glands innervated
by sympathetic fibers)

Adrenoceptors:

a Usually excitatory
(exceptin Gl tract, where
they are indirect relaxants)

B Usually inhibitory
(except in heart, where
they are excitatory)

B, mainly in heart

B> in bronchi, urinary bladder,
uterus, gastrointestinal tract,
efc.

22



— A. Schematic view of autonomic nervous system (ANS)

Controlled

Parasympathetic division
(Craniosacral centers)
Transmitter substances:
Preganglionic: Acetylicholine
Postganglionic: Acetylcholine

superordinate
centers

Sympathetic division
{Thoracic and lumbar centers)
Transmitter substances:
Preganglionic: Acetylcholine
Postganglionic: Norepinephrine
{Exception: Sweat glands,

some muscular blood vessels)

Thoracic & __ct_

Sl Gastrointestinal
15 ,J{ tract
Y Lumbar &2
: & Ureter 1
g i | .
= i
Lower colon |

L

. Sacral
<! Urinary

& bladder Genitals

Genitals

| )——= Postganglionic: Cholinergic e——( Preganglionic: Cholinergic

— \ Liver
l:: ‘ 'WPUHETE

12
. J A
Heart }
= a
3 r
Py \ ﬁ‘*
L/ - Blood vessels
L T —
— - -

Fat and sugar metabolism

o

3

&3
Sweat glands

)

Urinary b;gdder Adrenal medulla

e——{ Postganglionic: Adrenergic

Oko a vegetativni systém

uvnitr jsou jen hladké svaly,
midza — paras., cholinergni,
mydriaza — symp., alfa1 adren;
akomodace, m. ciliaris,

do dalky — symp. beta2,

na blizko — paras.;

slzné Zlazy - paras.;



— A. Neurotransmission in autonomic ganglia

Cholinergni receptory

Preganglionic
Presynaptic AP = N ach neuron
— (3 —).l %1, \
Cholinergic __ “ .
N,-receptor g PE|:;trde aﬁ'f-t
. . /a . s _— Co-transmitter
s ¥ _,J Cholinergic Peptide ~, ¥
r ":’.3'/_ M,-receptor rﬁeptnrjta
LL G proteiny PIP
; ; - Postganglionic
‘Phospholipase Cg » Pt
h 4
Q) IP; DAG —> [Cali ¢ l

|

soms Early EPSP

o4

Y

| |

s;  Late EPSP Peptidergic EPSP or IPSP ¢

m
my

P D e

! {

Postsynaptic action potentials

[y
e ——

Vsechny
vegetativni
pregangliové
synapse, jak
sympaticke, tak
parasympaticke
jsou
cholinergni.
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— B. Cholinergic transmission in the heart

Presynaptic AP 4\

4, —>1

CholinergicJQ_x Y.
M-autoreceptor :

j’_j-‘j—ACh

Cholinergic

M,-receptor ” ﬁ
Adenylyl cyclase  j&— G.prott;wt’

-
o” LY

-

ATP

o
sfam

Sinus node

=.

Protein kinase A &

\ 4
Ca%*influx  §

Negative chronotropism

Cholinergni receptory

Postganglionic
parasympathetic
neuron -
Cholme
> Acetate
‘l Acetylchollne&’
esterase
K* channel —\? >
G; protein’ —) Ul
Sinus node
r K* or AV node cell
Hyperpolarization
AV node

"_3,.'

I
i )

Negative dromotropism

Prikladem
cholinergniho
ovlivnéni
myokardu
parasympatikem
je negativni efekt
na vSechny (4)
vegetativni
odpovédi:
Chronotropni,
Dromotropni,
Inotropni a
Bathmotropni
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— B. Adrenoceptors
e Norepinephrine

Natural agonists

Epinephrine

etc.

W ) e : j
- 7 - T
e : ” so- | |salbu-
( Phenylephrine ( Clonidine  eotErennt™ ! | tamol
Antagonists: Prazosin Yohimbine Atenolol
Adrenergic J"’*I f [ ey
receptors: & 2 o 3 B, 4 5
Gy e P Gq) Go NN > G G, & G, X
] ] ’ ] ]
,l, PRz | st S et
= J ney BEEEEE 4 | |
/DAG ) -ébc;ﬂ* l L‘J%’ 1 pkat - pkat
3 ‘ ] 1
PKC‘ ‘/ PKA‘ v/ \ J \
. all & | 0 |
Ca? | | f )
Y l A 4 v
Hyper- +] +]. Hyper- +1 .
polarization (G ¢ [Ca*]; \ polarization [C*]i ¢ [Ca”]; ¢
Inhibition of : l l Jv l
strointestina
gf:ﬂﬂlltv o4 Inhibitionof %2 P B2
exocytosis Drives heart Dilatation of
Conteactionnl or secretion * Vessels
« Blood vessels « Salivary glands * Bronchioles
« Bronchioles * Insulin b g « Uterus
« Sphincters « Norepinephrine Renin release etc.
« Uterus + Acetylcholine

Adrenergni
receptory

Alfa (1 a 2)
Castéji
excitacni

a Beta (1a2)
Castéji
inhibi¢ni

jsou selektivné
ovliviiovany
riznymi
farmaky
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— A. Structure of the small intestine (schematic)

— B. Peristaltic reflex

Stretch sensor
(stimulated by

previous
of bolus)

@ker) DWood)

Dalsi N.S.:
Entericky
nervovy
system,
myentericky a
submukosni

plexus,
atd, atd

Je modulovan hormony
| vegetativnim NS, ale
peristaltika muze
probihat i nezavisle na
obou vlivech. Po
laparotomii,

Ci jiném inzultu nastava
vétSinou prechodna
paralyza, potom se opét
restartuje. 27



Poruchy autonomniho nervoveho systéemu

— A. Sympathetic Nerve Activation

Eye opening

Emotions

Pupil dilation 4

Salivary secretion 4

| Hypoglycemia

Bronchial dilation

Drugs

Hair becomes erect

Sweat secretion 4

Skin pallor

Heart:
Con-
tractilityf

Rate
Stroke volume 4

Conduction f
velocity

Vasodilation:
Heart, liver,
muscles

Vasoconstriction:
Skin, lung, kidney, gut,
sex organs

Ejaculation

Leukocyte
mobilization,

thrombocyte
aggregation

Fall in blood pressure

Blood "

Bl S

Pheochromocytoma

pressure

Glycogenolysis ¢
(liver, muscle)

Lipolysis ¢

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

Insulin, histamine §

Uterus contraction
Intestinal motility 4
Muscle tremor

Sphincter contraction

Aktivace
sympatiku je
obecné
stresova
reakce a tim
se Casto
uplatnuje pfi
patogeneze
nemoci

Ovlivnéni

pfi chorobach,
hormony,
farmaky, a
podobné
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— B. Lossof Parasympathetic Stimulation —

Anticholinergic drugs

Pupil dilation

Inhibition
of sweating

Tachycardia

Decreased motility: FEN

Bronchi, |
gut, bladder o "";,
(but not sphincters) " 4
Decreased secretion: W (s
Tears, saliva, SV .’:/4

- PR i { A
bronchi, - N A

: : b A N O
gastrointestinal g ~""“)j*'

\ B

No erection (3 o S e st o

No vasocongestion ¢ y

Pfi diskusi
patogeneze
neni vliv
vegetativniho
nervoveho
systému tak
symetricky,
jako pfi popisu
fyziologickych
funkci.

Aktivaci
sympatiku pfi
patogenezi
poruch tak
koresponduje
inhibice
parasympatiku

A také
ovlivnéni

pfi chorobach,
hormony,
farmaky, a
podobné
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Regulace teploty, horecka, podchlazeni

- tepelna stalost vnitrniho prostredi

- procesy proti ochlazeni a podchlazeni
- procesy proti prehrati, odvadeni tepla:
1) vyzarovanim, 2) vedenim,

3) proudénim, 4) pocenim

30




— A. Temperature zones of the body ——— — B. Arteriovenous exchange of heat

Core
tem peratu re

Widened
vessel

32°C
;;«E Capillaries
20°C  Room temperature 35°C low Blood flow high
(After Aschoff)
Télesné jadro Protiproudovy
system

a slupka
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— B. Mechanisms of heat loss
1 Radiation

Heat rays

M

20°C

\\ /(
S

2 Conduction and convection

Convection

s
Vd

Skin

3 Evaporation

Loss of heat

evaporation

Room temperature ——
Total heat loss

63)-m2.51=100%
By way of:

13%
Evaporation

w

20°C

> 26%
Conduction
and convection

—p61%

) Radiation

38)-m2.57'=100%
Distribution:

- 27%

— C. Heat production at different environmental temperatures (unclothed, at rest)

43]-m2.5'=100%

Distribution:

T oG 100%

0%

0%

Prenos tepla:

1
vyzafovanim
(radiaci)
sdilenim, Ci
2

vedenim
(kondukci)
(4)
proudénim
(konvekci)

3

pocenim, Ci
odpafovanim
(evaporaci)
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Prehrati,

— A. Heat Collapse, Heat Stroke

upal/ uzenh...

N
Core temperature °_C
42 ;
Hyperthermic | —

Normothermic

Hypothermic

Core temperature f

1
Vasodilation, sweating
Standing Dehydration
vy ¥ v
Orthostasis —> CO}
T v
Recumbant |, Blood }

pressure

T V

Weakness Nausea Dizziness Unconsciousness

Heat collapse

—v> [
| Increased
Reduced heat production
heat loss and
________________ . uptake

Core temperature " >40.5°C

2 J

Brain temperature

y

Facial sweating f

\

Cooling of the cerebral veins

Brain temperature " >40.5°C

Failure of heat loss
(dry skin)

Cerebral
edema

I—) CNS damage

D — Heat stroke

— Death

Specialné toto
schéma
pouziva
koncepty,
zname jako
Bludné kruhy

(Circuli
vitioses)
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— A. Fever

1 Exogenous pyrogens

o (lipopolysaccharides)
Bacteria, : = 3
viruses —==
-

4
& &
e iy
Ma.T:rophages
5 Endogenous ens Kupffer cells
Noradrenergic | g pyrog oFthe Brer

(= div. cytokines)

o Via blood

2

~~ tracts

N 3
Nucl. solitariui/

Vagal nerve Replication of }

pathogens
Virus replication ¥

Norepinephrine

Medulla

oblongata Arachidonic acid Antipyretics

¢ (e.g. acetyl-
‘/\ salicylic acid) 4

PGE, PGE,
dh t N Endogenous antipyretics
\ (ADH, a-MSH, CRH)
29 j
ol 5 Fever 1
[} = | W
2 =
o [
8- -_—
= Actual level
S 38 ual leve el
2 (= g
Q = =
o = o
T £
2l =
37
| \
0 3 4 h
Feeling cold, Feeling hot, el
little cutaneous high cutaneous
blood flow, blood flow,
rigor sweating
v
Energy "‘ F e o e
. ever delirium  Febrile fits
metabolism (infants, young children)
Heart rate : 5 Slow-wave Headache,
(8-12 min™'/°C) sleep joint pain

N

Horecka,
regulace
teploty

Centralni nastaveni termostatu,
homo-io-termie
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Maligni hypertermie

— B. Malignant Hyperthermia

Inhalation anesthesia, muscle relaxants )l A
y: VARSI AN
. If genetically disposed £ 5

~ Sarcoplasmic
~ reticulum

EosEe;
" L "“-;-:‘ . s. : . é - . - . vz
% " SRR Y LN Toto je priklad
Generallzed muscle contractions velmi vzacné
| N\ poruchy...
Energy consumption $4

Dantrolene
Lacticacid$ <«—— O,deficiency 44  Heat production 44

}"d i CIIlaI\l fK* \
 — \

Vasodilation Arrhythmias, . Hyper- Core temperature ﬂ

heart failure kalemia
NN \
Drop in blood pressure —————> Coma
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— A. Hypothermia

Core temperature §

Predisposition:
Infant, young child
Helpless, unable to appreciate

low heat production at rest,
thin subcutaneous tissue

Core temperature

T— Muscle tremors

danger, large surface to mass ratio,

)

i

Behavioral changes

Core temperature §§

Not possible/insufficient:

Cold water
(accident at sea,

snow avalanche,

fall into glacier crevasse,

In the elderly mountain accident
Disorientation, narrow range of _
thermal regulation Sleeping rough,
h malnutrition
°C
37 Accidental hypothermia
Stage Symptoms Metabolism Level of
consciousness
35 ism M Wide awake
§ Cold tremors, ~ Metabolism and agitated
-5 pain (distal  Hyperglycemia
= 33 i
< e o Bvie) 0, consumptionf Confused
g Muscle rigidity Hypoglycemia  Hallucinations,
= 2 somnolent
= Pupillary reflex
B still ‘l,
i active Metabolism 4  Unconscious
2 | i | Wide,
== | | light Metabolism §§ Coma
é | insensitive
! pupils

falling through ice),

Shock, loss of
consciousness,

barbiturates
(attempted suicide)

Psychiatric illness,
hypothyroidism,
Parkinson's disease

effect of alcohol or drugs,

Podchlazeni

Cardiovascular Rewarming i
system, respiration Toto schéma
Tachycardia, také
eripheral v o2
easc?constriction Warm;:l?er?é pouziva
Blood 4 koncepty,
prossire znamé jako
Bradycardia Electric blanket,
Depressed warm infusion, i
breathing hemodialysis Bludné kruhy
Arrhythmias (Circuli
J vitioses)
Ventricular
e Extracorporeal
fibrillation Sirculation
Asystole
Apnea 36




A4

Zanét

- patri do obecné (pato)fyziologie, je realizovan
nejen imunitnim systém, zanet nebude probiran
samostatne (az v "blokovém“seminari)
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Acidobazicka rovnovaha

- patfi do obecné (pato)fyziologie, bude probrana
samostatné s vnitrnim prostredim
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Fyziologicke regulace se uplatnuji u
patologickych stavu, hranice mezi
fyziologickym a patologickym je neostra
- Patologickeé procesy a mechanismy se podileji
v patogenezi vice onemocneni
- Fyziologické mechanismy zucCastnujici se tzv.
patogeneze: obranne a adaptivni mechanismy,

zanét, horeCka, hyper-termie, hypo-termie,
Sok, stres, edém,

poruchy regulaénich mechanismu (!, co to je?...),

poruchy metabolismu, poskozeni geneticke
informace, atd. ....
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Dalsi témata obecné patofyziologie:

- aktivni transport, klidovy (Nernstuv) potencial na
membrane, akcni potencial, membranoveé jevy
obecné

- nutrice
- rust a vyvoj
- stres a jeho mechanismy

40




Bazalni metabolismus

Bazalni metabolismus = klidovy metabolicky obrat
hruby odhad: asi 100 kd na 1 kg za 1 den

* Mechanicka energie: Cinnost srdce, plic, strevni
peristaltika,...

* Transportni a osmoticka prace: udrzeni rovnovahy
na membranach

» Chemicka energie: biosyntézy
» Tepelna energie: udrzeni telesné teploty
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Dekuji
Vam za pozornost

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

- pro interni potrebu

- neSifit

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

Definice:

Stav narusené homeostazy, ktery spousti komplex
fyziologickych a behavioralnich reakci smeérujicich
ke znovunastoleni ptuvodni rovnovahy.

Stres, stresova reakce (stress syndrome)
= neurohumoralni obranna reakce
= univerzalni odpovéd na nejruznéjsi vnéjsi nebo
vhitrni podneéty - stresory.



Stres
Stresor

= jakykoli zevni nebo vnitfni podnét spoustejici
stresovou reakci

-fyzikalni

-chemicky
-biologicky (infekce)
-psychosocialni

(trauma, operace, infekce, intoxikace, bolest,
prepracovani, emoce ...)



Stresova reakce - faze

(H. Selye)

Faze Mediatory

Poplachova katecholaminy
(GCC, GH, MCC)

|

Resistence

Vyc€erpani
deplece

Hlavni zmeény

CNS aktivace
hypothalamus
kardiovaskularni zmeény
glykogenolyza
proteokatabolismus
GCC glukoneogenese
proteokatabolismus

! Ly

retence Na + vody

GCC energeticka

{Glc

metabolicka acidoza




Hormony kury nadledvin

Sekrece Bazalni konc. MCC aktivita GCC aktivita
(mg/d) (ng/ml)
N
deoxykorti- 1/15
kosteron
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Definice zanetu

= komplexni systém obrannych reakci vaskularizovanych
tkani organismu na patogenni podnét (inzult) riizného
charakteru

Cilem je:
e odstranéni priciny,
e odstranéni nevratné poskozenych tkani,

e nasledna regenerace nebo reparace tkani, obnoveni
metabolismu a funkce postizeného organu do stavu
dynamické rovnovahy.

Nejvyssi stupen imunitni odpoveédi,

zahrnuje ale i dalSi obranné procesy - hemostazu, regeneraci,
reparace tkani, neurohumoralni odpoved’




= systémova zanetliva reakce, ktera si zachovava obranny
charakter a ktera je Casove i rozsahem limitovana.

Predstavuje uniformni adaptacni odpoved’ na naruseni
integrity organizmu. Je iniciovana humoralnimi faktory,
predevsim prozanétlivymi cytokiny (TNF, IL-1 a IL-6) a
kortikoidy.

Zahrnuje déje imunitni povahy, vSechny systémové zmény ve
sféfe endokrinni a metabolické, syntézu proteint akutni faze
v jaternich bunkach, zmény vodni a elektrolytoveé rovnovahy,
pyretickou reakci a dalsi.



¢ udrzeni vodni, elektrolytové a teplotni homeostazy
¢ protiinfekéni obrana

¢ vnimani bolesti

¢ odstraneéni ireverzibilné poskozené tkane

¢ dostatec¢na nabidka energie

¢ nabidka "stavebniho materialu” (zejména aminokyselin)
pro tvorbu protilatek, enzyma, hormonu a pro reparaéni
a regeneracni déeje.



Sepse

systemic inflammatory response syndrome

Intenzivni SIRS

= komplexni naruseni homeostazy a destruktivni postizeni
organizmu vlastni obrannou odpoveédi

Sepse

= SIRS na infekénim podkladé. Pri tézké sepsi dochazi jiz k
alteraci kardiovaskularniho systému

Septicky sok
SIRS miuze vyustit ve stav multiorganového selhani s
narusenim homeostazy. Hypoperfuze tkani vede k tkanoveé

hypoxii, reverzibilnim, posléze az k ireverzibilnim zménam
organu, event. az ke smrti organismu.



Horecka

Prozanétlivé cytokiny (TNF, IL-1, IL-6) spolu s mikrobialnimi toxiny a
prostaglandiny stimuluji termoregulaéni centrum a nastavi ho na vyssi
teplotu.

Predpoklada se ale, ze pouze ¢ast této aktivity je zpusobena pFimou aktivaci
termoregulaéniho centra prozanétlivymi cytokiny. VyznamnéjsSim podnétem
je predani informace z periferie vagovymi viakny do hypotalamu.

Vznika tak nesoulad mezi aktualni teplotou télesného jadra (teplotou krve
protékajici hypotalamem) a hodnotou nastaveni termoregulaéniho centra.

V duisledku této disproporce jsou aktivovany mechanismy produkujici a
udrzujici teplo.

» vazokonstrikce v periferii (spojena s chladnymi akralnimi €astmi téla)
snizuje vydej télesného tepla

- vyroba tepla zejména tfresovou termogenezi

Prestane-li cytokinova stimulace pulsobit, termoregulaéni centrum se vraci
do normalniho stavu. Organismus prebyteéné teplo uvoliuje vazodilataci a
zvySenym pocenim.



Adrenergni receptory

— A. Adrenergic transmission
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