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Presenter
Presentation Notes
In 1972 Dr. Guyton, in collaboration with Dr. Coleman and Dr. Grand  published the article which was completely different form than usual physiological articles published until that time. It’s fundament was a large scheme, which at first sight evoked some electrotechnical device, but there were shown computing blocks (multipliers, dividers, summators, integrators, functional blocks) instead of electrotechnical components. They symbolized mathematical operations, which were applied on physiological quantities. Connecting wires between blocks represented complicated feedback connections of physiological quantifies. The article described a large-scale model of the circulatory system regulation in wider perspective. This large scheme graphically illustrates the mathematical relationships in the form of the interconnected computing blocks. 
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@ GKI - Glomenular filtration coeffitient [ml/min/ton]

Grafickeé zobrazeni matematickych

T\RA RAP - Renal artery pressure [tor] o o
> lomerulal pressure [tor] oKt
&P PAff - Afferent artery pressure [torr] C ]
GP = RAP - PAf
O RBF - Renal blood flow [mi/min]
RBF >
=RBF" GKi - Glomerular fltration coefitient miiminttor] |
RASEFLS >l |SFR-Glomewiar filiation ate [mimin] [ |
NETP - Net pressure gradient in N ¥®
i GFR
(GE GFR = NETP*GKf

@7

Afe AfIC - Afferent artery conductance mI/miniton]

L.
GFR - Glomenlar filration rate [mi/min] |
d PTP - Proximal tubule pressure [tor]
©® TubC - Tubule conductance [miimintor] | . >
TubC PTP = GFRITUbC

AVeCOP - Average colloid osmotic pressure [tor]

—
GFRold - GFRnew

NetP = GP - PTP - AVECOP

Algebraic Constr]

Grafické zobrazeni
transformace
vstupnich hodnot na vystupni

d EPr - Efferent protein [g/mi] > 2
>

(EP2

1-FF EPr=APr / (1-FF)
X

B Ep2

£COP - Eferent calloid osmotic pressure o]
\_‘
x >

ECOP = A'Epr + BYEPT)2

AVECOP = (ACOP+ECOP)2

Matlab/SimUIink simulation chip: GLOMERULAR FILTRATION



u modelu

Venous conductance
[ml/min/torr]

»

Vena renalis pressure [tor]

RAP - Renal artery pressure [torr]

Calculation of the myogenic response to changesin ren| erfusion pressure
(afferent conductance respondsto changesin perflfsion pressure,

| with pressure ir causing vasoconstriction)
p([ 1187
»

. Clamp RBF - Renal blood flow rate[ml/min]
Hematocrit RPF - Renal plasma flow rate[ml/min]
Calculation of renal artery pressure and renal blood flow rate

Renal artery
pressure clamp
drop [torr]

AFFERENT ARTERY

AffMyo

INPUTS :

Matlab/SimuIink

MDSig

AffNorm

Calculates conductance of affer

[20]

Normal conductance
of Afferent artery
[ml/min/torr]

P»|RAP
GLOMERULAR FILTRATIO
P(AffC >
P»(PNa
6.25 P{ Tub
Normal proximal o o
tubule conductance »(RBF P{GFR Log
[ml/min/torr]
—>(RPF
~ P|LogA2
0.07 P AP OUTPUT : "
Plasma protein GFR - Glomerular filtration rate [ml/mi
cnoncentration 16 P{GKf P
[g/mI] Normal glomerular Calculation of glomerular filtration ratel 0.8 » m
filtration coeffitient "
B Normal Na proximal
[mI/min/torr] q N
fractional reabsorbtion C
MYOGENIC RESPONSE
RENAL PERF ION
»(arfc usio
INPUTS : RAP »(RAP AffMyol p|[ 09999]
P|EffC AffC - Afferent artery conductance [ml/min/
EffC Efferent artery conductance [ml/min/t



P8 Kauzalni modelovaci nastroje

Je jednoznacné
definovan
postup vypoctu

Kauzalni modelovani

Model v Simulinku
vyjadruje spise

zpusob vypoctu nez
strukturu modelované
reality

Matlab/Simulink
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Dékuji za pozornost

kofranek@gmail.com

Modelica pro simulace
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