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P 10-20 mmol/I

Nat 8 mmol/I

PO0O.7-1.2 mmol/l
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Deficit = BW x 0.2 x (140-120) mmol/I

Nat 120\xamol/l| K* 4 mmol/I

K* 140NgmQ

P 10-20Tnmo

Na®™ 8 mmol/I

PO0O.7-1.2 mmol/l
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Co je spolecného ?
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® Uprava vnitfniho prostredi

KOMPLEXNI POVAHA
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Transportni systemy
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Celk. v téle
(mmol/l)

3000-4000
3000-3500
25000-27000

900-1200
3000-4000
30000-32000




Prirozena strava

Dostatek K, P, Mg
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Colours of Sepsis Ostrava, 2016

19 mmol/I
39 mmol/I
30 mmol/I
4.5 mmol/l

30 mmol/Ii
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Soli bylo vzdy malo

a sul zabavuje
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Z evolucniho hlediska je télo vice vybaveno na
retenci sodiku a extracelularni tekutiny nez na
exkreci

Frassetto L. et al 2001
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Fosfat se icastni mnoha bunécnych procesu
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Velké mnozstvi kinaz
se ucastni velkého
mnozstvi bunécénych
déju
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FIGURE 1
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Prof. A.C. Guyton

Normalni intersticialni
tlak je asi -7 mm Hg.
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Mechanicka funkce - vaze vodu
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Stimulace nervovych vlaken je dulezita pro negativni tlak v IST

The Motor Unit Lymph flow

Branches of
motor neurons
<7

Myofibrils: Lymph
vessel
Artery

Gapillary

-~~~ COR, ~T~

ST
Ra \ R

@COF’, Ry

Interstitial space

N
Sa i,
\/(Il‘ﬂ

uscle fiber

pred po

Colours of Sepsis Ostrava, 2016


http://www.google.cz/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRxqFQoTCLrdgIzS9scCFYfJFAodYAoGXQ&url=http://www.intechopen.com/books/computational-intelligence-in-electromyography-analysis-a-perspective-on-current-applications-and-future-challenges/signal-acquisition-using-surface-emg-and-circuit-design-considerations-for-robotic-prosthesis&bvm=bv.102537793,d.d24&psig=AFQjCNHjPoEssoUANNWHKEZ0ztOofdl4xw&ust=1442323908785500�

Ty
L 63(\

, P

ré' -

%
%
5

L4

Stimulace nervovych vlaken je dulezita pro negativni tlak v IST

The Motor Unit Lymph flow
Branches of

Artery
R e
Capillary
iR gl e

°[ ¢ °T ¢ E
0 i 0 é 3
-5 r -5} pred po
-10 ¢ -10 }
-15 } _15}  Neuronalni inhibice
(capsaicin)
pred po
-20 -20

Colours of Sepsis Ostrava, 2016


http://www.google.cz/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRxqFQoTCLrdgIzS9scCFYfJFAodYAoGXQ&url=http://www.intechopen.com/books/computational-intelligence-in-electromyography-analysis-a-perspective-on-current-applications-and-future-challenges/signal-acquisition-using-surface-emg-and-circuit-design-considerations-for-robotic-prosthesis&bvm=bv.102537793,d.d24&psig=AFQjCNHjPoEssoUANNWHKEZ0ztOofdl4xw&ust=1442323908785500�

T Ty,

A — 60(\
)
= Ul 2l
S, ) j}'

y
E
\QQQL\:. s

LYVE-1

' J
-C-l‘(.

Interstitial fluid pressure (mmHg)

Chy mutace

-
2

\' -’ N f o
N Y
% &*\}i‘ A -:n
» £/ v
' '
AP
Ay
) S s
[J LT T
wi ST

Divoky kmen

o T4
L?-‘ -

o

e wildtype =

0O 2 4 6 8 10 12

— & — Chy
VLN
14 16

Interstitial fluid volume (ml/g dry weight)

Colours of Sepsis Ostrava, 2016

Karlsen TV et al. 2006



./."..l_l 14"05(\
(Sl
E e
% §
% oy

IL-2 concentration (pg/ml)

800 -

700

600 -

500 -

400 -

300 -

200 -

100 +

Porucha lymfatik a zanétliva aktivita

IL-6 concentration (pg/ml)

1400 -

1200 -

—
o
o
o

800 -

600 -

400 -

200 -

i

T

|
ol

fore paw hind paw back

Colours of Sepsis Ostrava, 2016

thigh serum

Karlsen TV et al. 2006



IL-2 concentration (pg/ml)

800 -

700

600 -

500 -

400 -

300 -

200 -

100 +

Porucha lymfatik a zanétliva aktivita

. wild type . vild type
C— Chy 3 Chy

—

*

fﬁﬁa%a;ﬂ

fore paw hind paw back thigh serum

Karlsen TV et al. 2006

Colours of Sepsis Ostrava, 2016



ET

Interstitial Fluid Pressure (mmHg)

o

Podani cytokininl a podkozni tlak
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TNF-a 100 ng/ml
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Dolor, tumor, calor, rubor, functio laesa
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Vliv infuze albuminu na plasmatickou koncentraci
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TEM D

Transportni systém
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Sodiko-draslikova pumpa
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Z evolucniho hlediska je télo vice vybaveno na
retenci sodiku a extracelularni tekutiny nez na
exkreci

Frassetto L. et al 2001

Ztrata intracelularnich iontu (K, P, Mg)
- draslik je vylucovan misto sodiku -
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Refeeding syndrome

Rychla aplikace substrati bez dostatku K, P, Mg

|

parestezie

krece
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arytmie a svalova paralyza
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Prirozena strava

Dostatek K, P, Mg
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Refeeding syndrom

Prechod z katabolismu do anabolismu
Prirozena reakce

Vzdy pozitivni znamka prubéhu lécby
Pokud je fatalni je za to zodpovédny |ékar
Je predvidatelny
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Cerebral edema

[ mpaied cognton Problémem je
obtiznad mobilizace
retinované tekutiny

Myocardial edema Pulmonary edema

Impaired gas exchange
Reduced compliance
Increased work of breathing

Conduction disturba
Impaired contractility
Diastolic dysfunction

Increased renal venous pressure

Hepatic congestion Renal interstitial edema

|:: Impaired synthetic function
Cholestasis

I—> Reduced RBF
Ll'ncreased interstitial pressure
Reduced GFR

Lgremia
Salt & water retention

Gut edema Tissue edema

| | — Impaired lymphatic drainage
:\lﬂalabsorptlon Microcirculatory derangements
eus

Poor wound healing
Wound infection
Pressure ulceration

Prowle JR et al 2010
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Nebyl zjistén
signifikantni rozdil v
rozvoji renalni
nedostatecnosti

Signifikantni rozdil ve
ventilacnich funcich

Clinical Trials Network. N. Engl. J. Med. 2006



Mame korigovat vapnik?
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Nutnost dostatku ,,volného** fosfatu - evolucni hledisko

Pi-binding protein
(bacteria)

Pi(0-4mM) .

Zn2* ABC-transporter
(all species)

periplasmic
intracellular
e sensing
| histidine kinase
| v chaperone/ (bacteria, yeast)
ll Napi-domaine—— J
(all species) transcription factor

Pit-transporter e
(all species) (all species)
*

| ETETEAT#MTGT“E

Pho-box

Pho-regulon (i.e. phoA)
Bergwitz C & Juppner H, 2011
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Nutnost dostatku ,,volného** fosfatu - evolucni hledisko

Pi (0-4 mM) Pi-binding protein
Thog . (bacteria)

Zn2* ABC-transporter

(all species)
- periplasmic

intracellular

___e sensing
histidine kinase

|| v chaperone/ (bacteria, yeast)
| Napi-domaine—— J
(all species) transcription factor
Pit- - :
Elﬁ?:ﬁi’:’ ‘ * (all species)
< ' :

| Ermm‘mmmiz

Pho-box

Pho-requlon (i.e. phoA)
Vapnik vaze fosfat a znemoznuje jeho funkci
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Elektrolyty v lidském tele

ECF ICF Celk. v téle
Elektrolyt (mmol/l) (mmol/l) (mmol/l)
Sodik 140-155 10-18 3000-4000
Draslik 4.0-5.5 120-145 3000-3500
Vapnik 2.2-2.5 25000-27000
lonis. vapnik 0.9-1.3 0.0001
Horcik 0.7-1.2 15-25 900-1200
Chloridy 98-108 2-6 3000-4000
Fosfat 0.7-1.3 8-20 30000-32000
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~ Nutnost dostatku ,,volného** fosfatu - evoluéni hledisko

Pi (0-4 mM) Pi-binding protein
Th e — bacteria
Zn? ABC-transporter (PstS { ;
(all specias).
gy ‘ —— periplasmic
N 4 Intracellular
W retsy : --"“‘j" = sensing
[ - Pi histidine kinase
| w chaperone/ '@ (bacteria, yeast)
ll Napi-domaine—— % _ '
all species |
PREariapoitet ( ) _ transcription factor
(all species) [ail-apecies)
- .
| _CTGTCAT. WAI\’CTB MAY
Pho-box

Pho-regulon (i.e. phoA)

Vapnik vaze fosfat a znemoznuje jeho funkci

Vapnik je druhy posel pro radu funkci
(svalovy stah, excitace membrany, sekrece ...)

Colours of Sepsis Ostrava, 2016



(=

/-
2
\Q{{Qb

NMR spektra u septickych krys

Co-5FBAPTA  SFBAPTA
|

CONTROL
[Ca?*]-93nM

SEPTIC
[Ca?"]=337 M

Song SK et al 1993
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NMR spektra u septickych krys

Ca-5FBAPTA  SFBAPTA
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Sepse & kosterni sval

Kontrola

Williams A. at al 1999
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Preziti septickych krys [%]

I | 1
control sepsis sepsis & low Ca sepsis & high Ca

Zaloga GP et al. 1992
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Stress & reparace

Stress

Retence Na - udrzeni cirkulujiciho objemu
Ztrata K, Mg, P - katabolicka reakce

Reparace
Mobilizace a vylucovani sodiku
ZvysSena potreba ,,anabolickych elektrolytd“

2
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Vyziva a elektrolyty
Stress

Vyziva obtizné zabrani anabolismu
Potlaceni katabolismu - nizka potreba K, Mg, P

Reparace
Vyziva ma navodit anabolismus
Zvysené dodani K, Mg, P & omezeni Na

2
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Jakmile lidé za¢nou
verit, ze maji absolutni
jistotu, aniz si to overili
skutecnosti, dospéji
tomu, ze si osobuji
vsevédoucnost bohu. Méli
bychom myslet ¢astéji na
slova Olivera Cromwella:

Zadam vas pri utrobach b R
bozich, pripust'te, ze se '

muzete m)'/lit. Jacob Bronowski

Osvetim - misto kam sypali
nacisté popel svych obeéti
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Dékuji za
pozornost
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