Fisiologia Médica

 Fisiologia:

 Es la ciencia que trata de explicar los
factores fisicos y guimicos
responsables del origen, desarrollo y
progresion de la vida.

 En condiciones de “normalidad”.

A través:

* Fisica.

e Quimica.

« Matematicas.
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* El cuerpo contiene aproximadamente 100 billones
de células.

« Organizadas en tejidos y con funciones
especificas.

« Caracteristicas comunes:

« Generacion de energia a partir de oxigeno.

* Productos metabdlicos de desecho.

 Rodeadas de liguido extracelular.
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Concepto de Milieu interieur desde el siglo XIX

Claude Bernard
“La estabilidad del medio interno es la condicion primaria para una
vida libre e independiente”

External environment \

!

Lungs N

MEDIO INTERNO = LIQUIDO EXTRACELULAR.
HOMEOSTASIS:

Estabilidad del medio interno.

 Mantener dentro de limites bioldgicos:
1.-Presion de oxigeno y CO2.

2.-Concentracion de glucosa y otros metabolitos.
3.-Concentraciones de H, Ca, Na, K, etc..
4.-Temperatura.

i Kidneys

Intemal
environment )

Body cells

Skin p )
v




Fisiologia Médica

External environment

/ Animal’s internal environment \

Large Homeostatic Small
external internal
. mechanisms i
fluctuations fluctuations

Cells of
body

\ J

Copynght @ Pearsen Education, Inc., publishing as Benjamin Cummings

“La estabilidad del medio interno es una capacidad de sobrevida”
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CARACTERISTICAS DEL MEDIO INTERNO (LEC)

Total body mass (female) Total body mass (male)
45% 40%
Solids Solids
Rodea a cada una de las células.
Es funcionalmente dinamico.
2/3 . Tissue
Intracellular - v cells
fluid (ICF) : . /[
55% 60% > g
Fluids Fluids 4

80% D Q
1/3 o | 2
Extracellular 'mﬂﬁghm —
fluid (ECF) g |
20% Plasma—" Blood capillary

verage lean, adult female and male (b} Exchange of water among
body fiuid compartments

(a) Distribution of body water i

(peso Kg)(0.6 hombres)
(peso Kg)(0.5 mujeres)
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HOMEOSTASIS DEL LEC = EN VOLUMEN Y DISTRIBUCION

OUTPUT INTAKE

*Kidneys

sLungs \ /

*Feces \\ /

*Sweat A Plasma g

«Skin 30L . 2
i) | | Capillary membrane I | 5
So | € 5
P, i €
&= Interstitial k)
=3 fluid
W= 11.0L

\ 1
,l, | Cell membrane IE |
|

Intracellular
fluid
28.0L

- _4

Hall: Guyton and Hall Textbook of Medical Physiology, 12th Edition
Copyright © 2011 by Saunders, an imprint of Elsevier, Inc. All rights reserved,

(70 kg)(0.6)= 42 Lts.
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HOMEOSTASIS # EQUILIBRIO

COMPOSICION IONICA DE LOS VOLUMENES LIQUIDOS
DEL ORGANISMO (mmol/L)

VOLUMEN VOLUMEN
INTERSTICIAL INTRACELULAR

2 1 1
1 1 31
27 31 10
0.5 05 10
1 1 50
2 1 &
6 8 1

HOMEOSTASIS DEL LEC = EN COMPOSICION
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5 L /min 5L frmin 5L /min H
_—_ oo,

G L/min =

Y S 2

5L./min SL/min 5L /mim

Estacionario/equilibrio Estacionario/Desequilibrio
Monocompartamental Bicompartamental

Estacionario/Equilibrio

Bicompartamental

Estacionario = En homeostasis
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¢, QUE MODELO ESTACIONARIO ES?

OUTPUT INTAKE
Total body mass (female) Total body mass (male) *Kidneys

eLungs \ /

*Feces \ /

*Sweat \1’ Plasma RN

*Skin 30L I %
45% 40% 5 Capillary membrane b=
Solids Solids =:§ ; i ! e - -g
o= £
@ = Interstitial x
%32 fluid
w= 11.0L

L ]
,I, | Cell membrane l I
|

213 - Tissue
Intracellular . - cells
fluid (ICF) - : 3
55% 60% : ; : //
A Fluigs : C Intracellular

fluid

D)o ' Q 28.0L
80% \Nord

1/3 i =
Extracellular 'meﬁﬁgnal <
fluid (ECF)

i

Blood capillary

20% Plasma—" \_ )
{a) Distribution of body water in an average lean, adult female and male (b) Exchange of water among Hall: Guyton and Fall Textbook of Medical Physiolagy, 126h Edit
s all: Guyton and Hall Textbook of ical Physiolagy, ition
DDCIY HU[d COITI}'JIEIITI"I'IE-‘HIS Copyright @ 2011 by Saunders, an imprint of Elsev\ger, Inc. All rights reserved.



Fisiologia Médica

FUNCION DE LOS SISTEMAS EN LA HOMEOSTASIS
1.-Aporte de nutrientes:

Aparato respiratorio.

Aparato Digestivo.

Aparato musculoesquelético.
2.-Transporte o circulacion:

Aparato circulatorio.

3.-Eliminacion de productos metabdlicos:
Aparato digestivo.

Aparato respiratoio.

Rifiones.

4.-Regulacion de las funciones corporales:
Sistema nervioso.

Sistema endocrino.

Mutrition and excretion

a o Kidneys

Regulation QEXC retion
of

electrolytes

Venous Arterial

Capillaries
Hall: Guyton and Hall Textbook of Medical Physiology, 12th Edition
Copyright @ 2011 by Saunders, an imprint of Elsevier, Inc. all rights reserved.
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HOMEOSTASIS

Homeostasis = Autocontrol (Walter B. Cannon/Siglo XX)
Sistemas homestaticos
RANGOS DE NORMALIDAD

Tabla 1-1 Componentes importantes y caracteristicas fisicas del liquido extracelular
Valor normal Intervalo normal Limite no mortal aproximado Unidades
a corto plazo

Oxigeno 40 35-45 10-1.000 mmHg
Diéxido de carbono 40 35-45 5-80 mmHg
lon sodio 142 138-146 115-175 mmol/l
lon potasio 4,2 3.8-5 1,5-9 mmol/l
lon calcio {7 1-1,4 0,5-2 mmol/l
lon cloruro 108 103-112 70-130 mmol/l
lon bicarbonato 28 24-32 8-45 mmol/l
Glucosa 85 75-95 20-1.500 mg/dl
Temperatura del organismo 37 37 18,3-433 °C

Acidobdsico 7.4 7,3-7,5 6,9-8 pH
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SISTEMA HOMEOSTATICOS

CENTRO

I REGULADOR

EFECTOR
l—) ., VARIABLE t
B @ —

RANGO DE NORMALIDAD

%
<>

Retroalimentacion negativa:
Respuesta contraria al estimulo
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SISTEMA HOMEOSTATICOS

CENTRO

I REGULADOR

EFECTOR
l—) t VARIABLE ‘
B —

RANGO DE NORMALIDAD

%
<>

Retroalimentacion negativa:
Respuesta contraria al estimulo
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SISTEMA HOMEOSTATICOS

CENTRO
I REGULADOR

EFECTOR
l—) t VARIABLE t

(+) —>

RANGO DE NORMALIDAD

L

Retroalimentacion positiva:

Respuesta IGUAL al estimulo @
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SISTEMAS HOMEOSTATICOS

@ Input: Control |
Infutrrr}atinn SO ﬁ:';;':rit:;tiﬂn sent
sent aleng |
afferent along efferent
pathway to pathway to
Receptor [sensor) | I Effector

in variable stimulus and
relurns variable
to homeostasis

@ Change
detected
by receptor
(5) Response of
E—— effector feeds
(1) stimulus: back to

Produces influence
change magnitude of

C:L‘:'f"';hl £ 2006 Pearson Education, Inc _publ-shnr-'; BS Banjamin Cumm'uqs
Figura 1.2



Fisiologia Médica

MECANISMOS DE RETROALIMENTACION NEGATIVA

Copyright © The MoGraw-Hill Companies, Ing. Permission reguired lor raproduction or display.

High biodd glucose
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MECANISMOS DE RETROALIMENTACION NEGATIVA

Impuise traveling along afferent

nerves from baroreceptors: Sympathetic
Stimulate cardio-inhibitory center impulses to
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MECANISMOS DE RETROALIMENTACION NEGATIVA

o Calcitonin
Thyroid £
gland 4
reiegses‘ Stimulates Reduces |
calcitonin Ca®" deposition Ca®* uptake|
b y in bones in kidneys |
(9]
(6] Stimulus: Ca?* ! |Blood Ca?+ fa||s|
Rising level a
blood Ca?* |
level Homeostasis: Normal blood Stimulus:
(imbalance) calcium level (about 10 mg/100 mL) Falling
n blood Ca?*
Ca** | level
level | (imbalance)
@
| Blood Ca?* rises
(5] Parathyroid
- glands [
4 2 release parathyroid
Stimulates  |¥ hormone (PTH)
ca’* release
from bones
- v i F3) (2] Parathyroid
Tl gland
A el PTH
F o ! E Increases
y _Act|_ve Ca?* uptake ¢
vitamin D | ;, kidneys |
Increases e
Ca?* uptake (4]

in intestines
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MECANISMOS DE RETROALIMENTACION POSITIVA

A ————— e < v 3. COAGLILACTON
ll Q' i o ., e ¥ Fibrindgeno
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MECANISMOS DE RETROALIMENTACION POSITIVA

Copyright © The McGraw-Hill Companies, Ine. Permission required for reproduction of display.

(5) Oxytocin stimulates uterine
contractions and pushes

. o fetus toward cervix
GD Oxytocin carried in

bloodstream to uterus

@ Head of fetus pushes
against cervix

o

@ Brain stimulates
pituitary gland to
secrete oxytocin

(2) Nerve impulses from
cervix transmitted to brain
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EFICIENCIA DE UN MECANISMO DE CONTROL

=
o)
o

140
120
100

Presion arterial (mmHQ)

(0/0]
o

«Correccion = -50 mmHg.

175

Transfusion
I 1PG

100

Normal Sin RetroA Con RetroA

eGanancia= Correccion / Error

. =-50/25

e Error = 25 mmHg. . -2
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