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PROXIMAL CONVOLUTED TUBULE
Reabsorption (into blood) of filtered:

Water 65% (osmosis)
Na~ 65% (sodium-potassium
pumps,
symporters, antiporters)
K~ 65% (diffusion)
Glucose 100% (symporters and

facilitated diffusion)

Amino acids 100% (symporters and
facilitated diffusion)

cr 50% (diffusion)

HCO; 80—-90% (facilitated
diffusion)

Urea 50% (diffusion)

Ca®**, Mg** variable (diffusion)

Secretion (into urine) of:

H* variable (antiporters)
NH," variable, increases in
acidosis (antiporters)
Urea variable (diffusion)
Creatinine small amount

At end of PCT, tubular fluid is still
isotonic to blood (300 mOsmvliter).

LOOP OF HENLE
Reabsorption (into blood) of:

Water 15% (osmosis in
descending limb)

Na* 20—30% (symporters in
ascending limb)

K 20—-30% (symporters in
ascending limb)

Ci- 35% (symporters in
ascending limb)

HCO; 10—20% (facilitated
diffusion)

Ca®", Mg®* variable (diffusion)
Secretion (into urine) of:

Urea variable (recycling from
collecting duct)

At end of loop of Henle, tubular fluid is
hypotonic (100—-150 mOsmvliter).

RENAL CORPUSCLE

Glomerular filtration rate:
105—-125 mblL/min of fluid that is
isotonic to blood

Filtered substances: water and all
solutes present in blood (except
proteins) including ions, glucose,
amino acids, creatinine, uric acid

DISTAL CONVOLUTED TUBULE
Reabsorption (into blood) of:

Water 10—-15% (osmosis)
Na* 5% (symporters)

(o1 iy 5% (symporters)

Ca** variable (stimulated by

parathyroid hormone)

PRINCIPAL CELLS IN LATE DISTAL
TUBULE AND COLLECTING DUCT

Reabsorption (into blood) of:

Water 5-9% (insertion of water
channels stimulated by
ADH)

Na* 1—4% (sodium-potassium
pumps)

Urea variable (recycling to loop
of Henle)

Secretion (into urine) of:

K* variable amount to
adjust for dietary intake
(leakage channels)

Tubular fluid leaving the collecting duct
is dilute when ADH level is low and
concentrated when ADH level is high.

INTERCALATED CELLS IN LATE DISTAL

TUBULE AND COLLECTING DUCT
Reabsorption (into blood) of:

HCO, varible amount, depends

(new) on H® secretion
(antiporters)

Urea variable (recycling to

loop of Henle)
Secretion (into urine) of:

17 P variable amounts to
maintain acid-base
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LOOP OF HENLE | ]

Reabsorption (into blood) of:

Urine

Water 15% (osmosis In
descending limb)

Na* 20—-30% (symporters in
ascending limb)

K* 20-30% (symporters in
ascending limb)

Cl 35% (symporters in
ascending limb)

HCO, 10-20% (facilitated
diffusion)

Ca**, Mg™* variable (diffusion)
Secretion (into urine) of:

Urea variable (recycling from
collecting duct)

At end of loop of Henle, tubular fluid is
hypotonic (100-150 mOsmVliter).
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El gradiente osmotico existente en la médula renal, se genera por
efecto del flujo de filtracion opuesta en las dos ramas del asa de Henle
Complejas interacciones entre las ramas ascendentes y descendentes
del asa, forman y mantienen un gradiente osmotico en el intersticio
medular, esencial para generar una orina concentrada. g
' v 4
La rama ascendente transporta activamente cloruro de sodio hacia el
Intersticio, incrementando la concentracion medular. ElI medio
Intersticial circundante al téoulo se torna mas concentrado a medida
que el fluido tubular se difliye. La méxima concentr%cic’)n del soluto se
encuentra proxima al fondo del asa.

|

El intersticio medular muestra un gradiente"de 300 a 1200 miliosmoles.
El fluido que ingresa en la pBrcion cortical del asa ha sido diluido en
aproximadamente 100 miliosmoles. El fluido tubular es 200
miliosmoles menos concentrado que el fluido intersticial.
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Filtrate entering the Blood in the vasa The ascending limb

descending limb recta removes pumps out Na*, K+,
becomes progressively water leaving the and CI—, and filtrate
more concentrated loop of Henle. becomes hyposmotic.

as it loses water.
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Filtrate entering the
descending limb

becomes progressively

more concentrated
as it loses water.

Sl

Blood in the vasa The ascending i
recta removes pumps out Na+,
water leaving the and CI—, and fitltr 2T

loop of Henle. becomes hyposmotic.
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Rama ascendente

eTransporte activo de
Na, el Cl lo sigue de
manera pasiva.
*Impermeable al agua.
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Filtrate entering the Blood in the vasa The ascending 'iw
descending limb recta removes pumps out Na+,

becomes progressively water leaving the and CI—, and filtr 2l
more concentrated loop of Henle. becomes hyposmotic.
as it loses water.
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Filtrate entering the
descending limb

becomes progressively

more concentrated
as it loses water.

~NED

Blood in the vasa
recta removes
water leaving the
loop of Henle.

The ascending limb
pumps out Na+, K+,
and CI—, and filtrate
becomes hyposmotic.
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La descendente es permeable al
- agua y carece de sistemas de
transporte activo




Filtrate entering the Blood in the vasa The ascending 'iw
descending limb recta removes pumps out Na+,

becomes progressively water leaving the and CI—, and filtr 2l
more concentrated loop of Henle. becomes hyposmotic.
as it loses water.
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Filtrate entering the Blood in the vasa The ascending limb

descending limb recta removes pumps out Na+, K+,
becomes progressively water leaving the and CI—, and filtrate
more concentrated loop of Henle. becomes hyposmotic.
as it loses water. /\ /
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Filtrate entering the Blood in the vasa The ascending |i

descending limb recta removes pumps out Na+,

becomes progressively water leaving the and CI—, and filtr

more concentrated loop of Henle. becomes hYDOanOt'C-
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H20

NaCl

Urea

VUV

Rama descendente

Pasivamente
permeable al agua
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Rama ascendente

eTransporte activo de
Na, el Cl lo sigue de
manera pasiva.
*Impermeable al agua.
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Filtrate entering the Blood in the vasa The ascending 'iw
descending limb recta removes pumps out Na+,

becomes progressively water leaving the and CI—, and filtr 2l
more concentrated loop of Henle. becomes hyposmotic.
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Filtrate entering the Blood in the vasa The ascending limb

descending limb recta removes pumps out Na+*, K+,
becomes progressively water leaving the and CI—, and filtrate
more concentrated loop of Henle. becomes hyposmotic.
as it loses water.
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Filtrate entering the Blood in the vasa The ascending 'iw
descending limb recta removes pumps out Na+,

becomes progressively water leaving the and CI—, and filtr 2l
more concentrated loop of Henle. becomes hyposmotic.
as it loses water.
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ASA DE HENLE; SEGMENTO DELGADO DESCENDENTE

» Reabsorcion de Agua @ WO ) 108
© Acuaporinas 1 - Secrecion de Urea
| - No hay bomba Na/K AtP

. Thin descending
‘, ¥ loop of Henle

Echevarria M. Acuaporinas: los canales de Agua celulares. Investigacion y Ciencia.
Diciembre 2006

Jameson L. Harrison s Nephrology and Acid Base Disorders. McGra“ -Illll 2010
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Filtrate entering the Blood in the vasa The ascending limb

descending limb recta removes pumps out Na.’. g
becomes progressively water leaving the and CI—, and fultrate.
more concentrated loop of Henle. becomes hyposmotic.

as it loiesgv’vater- :;E:)/\ ‘ ﬁ /
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El NaCl se reabsorbe en el asa

ascendente, hasta alcanzar una
diferencia de concentracion de
200 mOsm/L entre el fluido
tubular (200 mOsm/L) y el
Intersticio (400 mOsm/L);
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Filtrate entering the Blood in the vasa The ascending limb

descending limb recta removes pumps out Na+, K+,
becomes progressively water leaving the and CI—, and filtrate
more concentrated loop of Henle. becomes hyposmotic.
as it loses water. /\
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ASA DE HENLE; SEGMENTO GRUESO ASCENDENTE
o Rea__bsc_)rc_ién_ de__ Sqlutos © ________________________________ N oo |

K 10%-20%

Loop
diuredcs

Jameson L. Harrison s Nephrology and Acid Base Disorders. McGraw-Hill. 2010
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Filtrate entering the Blood in the vasa The ascending 'iw
descending limb recta removes pumps out Na+,

becomes progressively water leaving the and CI—, and filtr 2l
more concentrated loop of Henle. becomes hyposmotic.
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Filtrate entering the Blood in the vasa The ascending |
descending limb recta removes pumps out Na+*
becomes progressively water leaving the and CI—, and filt

Hospital um. uuuu

more concentrated loop of Henle. becomes hyposmotuc

as it loses water. /
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Filtrate entering the Blood in the vasa The ascending |
descending limb recta removes pumps out Na*
becomes progressively water leaving the and CI—, and filt
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Filtrate entering the Blood in the vasa The ascending limb

descending limb recta removes pumps out Na+*+, K+,
becomes progressively water leaving the and CI—, and filtrate
more concentrated loop of Henle. becomes hyposmotic.
as it loses water. /\
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Rama ascendente gruesa
del asa de Henle
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Rama ascendente gruesa
del asa de Henle
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Circulto
de la urea




| |

La urea al llegar al tubulo
colector se escapa al liquido
intersticial.
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Urea channel inhibitors: a new

functional class of aquaretics

~{ Mark A. Knepper' and Carlos A. Miranda'
. ’

» Canales Renales de Urea
Condicionan Permeabilidad de los tubulos para el paso de la Grea
UT-A, Tabulos colectores medulares y asa de henle descendente
UT-B, Membrana de Eritrocito y rama descendente de vasa recta

» Inhibidores de Canales de urea: PU-14

En ausencia de canales, urea se vuelve un potente agente diurético
osmotico.
Acuaretico: no altera excrecion de electrolitos
’ . . .
» Rol Terapéutico: Hiponatremia
ICC, Cirrosis, SSIADH

. . . " " "
1 1 201 503 4 138
‘ 83. y Ol ) x g -
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La urea ahora puede pasar ala
rama ascendente del asa de
Henle, la urea y el NaCl hacen
de el liquido intersticial una
sustancia muy hiperténica




————————————————————————————————————

« T.Preabsorbe 40-60% la Urea

» Aumento de [Urea] en Seg. Descendente
por salida de agua

» Segmento ascendente: [Urea] aument
por reingresodelgado del asa, debido
reingreso de urea (secrecion de urea)

=B

0

+ |[Urea] aumenta en el T.Colector con la
salida de agua dirigida por la ADH

'+ En la médula renal interna, la urea
:difunde al intersticio siguiendo sul
i ' gradiente de concentracion hacia los vasos '
' rectos y otra parte reingresa al asa de !
' . Henle.

RECIRCULACION DE LA UREA

El reciclaje de urea en la médula interna contribuye en un 50 % a la
osmolaridad del intersticio en esta zona, el resto se debe al NaCl.

‘rafael.porcile@vaneduc.edu.ar



e Isquemia

e Necrosis tubular
aguda

e Fase polilrica

+



Insuficiencia renal aguda

Insuficiencia renal aguda

pre-renal renal post-renal
intrinseca
|
I | I
enfermedad nefritis glomerulonefritis
tubular intersticial aguda (5%)
aguda (10%)
I I
|lsquemia Toxinas
(50%) (85%)
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Ernst ME, Moser M. N Engl J Med 2009;361:2153-2164.

JOURNAL of MEDICIN

The NEW ENGLAND
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The NEW ENGLAND

JOURNAL of MEDICIN




Rama ascendente gruesa
del asa de Henle
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Furosemida

CELULA PRINCIPAL

DE LA PORCION
ASCENDENTE GRUESA

DEL ASA DE HENLE

K" K*
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« Additional non-tubular effects

1. Renal Vasodilation and redistribution
of blood flow

2. Increase In renin release
3. Increase In venous capacitance

These effects mediated by release of
prostaglandins from the kidney.
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KEY

Edema pulmonar agudo (por Efecto de los diuréticos bl
insuficiencia cardiaca congestiva) ~ 9él asaenlacomposicior Loop dluretics

) urinaria SO g
Sindrome nefrotico

Decreased | increased

excretion | excretion

Edema refractario (resistente a

otros farmacos), en combinacion
con tiazidas o ahorradores de

Na* excretion

K+ mm m K* excretion
Tratamiento de hipercalcemia . |

) R, (L] ‘;
Deportes, espectaculos, |
control de peso (uso * = |
autorizado?)

Volume of urine
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Tiazidas

e i reabsereidn de €y Na
Segmen@ de dileion coiicall de
Asa de Henle

Ahorradoras cda K
iben la reabsoicion de k en les

Aga of2 Henlé ibullos contoineadios diistales

Miaclula

Diuraiicos da asa

hilben el inteicamibio Na =CHK en

segmento delgado ascendente del
asa

Fee|actores
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5 minutos ...
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Filtrado Filtrado
isoténico hipoténico
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Distal tubule

yposmotic fluid

300 mOsM

300 mOsM
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PROXIMAL CONVOLUTED TUBULE
Reabsorption (into blood) of filtered:

Water 65% (osmosis)
Na~ 65% (sodium-potassium
pumps,
symporters, antiporters)
K~ 65% (diffusion)
Glucose 100% (symporters and

facilitated diffusion)

Amino acids 100% (symporters and
facilitated diffusion)

cr 50% (diffusion)

HCO; 80—-90% (facilitated
diffusion)

Urea 50% (diffusion)

Ca®**, Mg** variable (diffusion)

Secretion (into urine) of:

H* variable (antiporters)
NH," variable, increases in
acidosis (antiporters)
Urea variable (diffusion)
Creatinine small amount

At end of PCT, tubular fluid is still
isotonic to blood (300 mOsmvliter).

LOOP OF HENLE
Reabsorption (into blood) of:

Water 15% (osmosis in
descending limb)

Na* 20—30% (symporters in
ascending limb)

K 20—-30% (symporters in
ascending limb)

Ci- 35% (symporters in
ascending limb)

HCO; 10—20% (facilitated
diffusion)

Ca®", Mg®* variable (diffusion)
Secretion (into urine) of:

Urea variable (recycling from
collecting duct)

At end of loop of Henle, tubular fluid is
hypotonic (100—-150 mOsmvliter).

RENAL CORPUSCLE

Glomerular filtration rate:
105—-125 mblL/min of fluid that is
isotonic to blood

Filtered substances: water and all
solutes present in blood (except
proteins) including ions, glucose,
amino acids, creatinine, uric acid

DISTAL CONVOLUTED TUBULE
Reabsorption (into blood) of:

Water 10—-15% (osmosis)
Na* 5% (symporters)

(o1 iy 5% (symporters)

Ca** variable (stimulated by

parathyroid hormone)

PRINCIPAL CELLS IN LATE DISTAL
TUBULE AND COLLECTING DUCT

Reabsorption (into blood) of:

Water 5-9% (insertion of water
channels stimulated by
ADH)

Na* 1—4% (sodium-potassium
pumps)

Urea variable (recycling to loop
of Henle)

Secretion (into urine) of:

K* variable amount to
adjust for dietary intake
(leakage channels)

Tubular fluid leaving the collecting duct
is dilute when ADH level is low and
concentrated when ADH level is high.

INTERCALATED CELLS IN LATE DISTAL

TUBULE AND COLLECTING DUCT
Reabsorption (into blood) of:

HCO, varible amount, depends

(new) on H® secretion
(antiporters)

Urea variable (recycling to

loop of Henle)
Secretion (into urine) of:

17 P variable amounts to
maintain acid-base
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DISTAL CONVOLUTED TUBULE
Reabsorption (into blood) of:
Water 10-15% (osmosis)
Na* 5% (symporters)
L (o] 5% (symporters)
N2 K Ca* variable (stimulated by
parathyroid hormone)

\v / | u\ rafael.porcile@vaneduc.edu.ar
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2Na' .
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LLa membrana luminal
posee también un
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es la que crea el gradiente
electroquimico para el Na
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:
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ELIMINACION DE
ACIDOS
ORGANICOS Y
ACIDIFICACION DE
LA ORINA



Anion Gap
 El anion restante se basa en el concepto de que: los
aniones con cargas negativas y los cationes con cargas

positivas del suero deben ser iguales en magnitud para
mantener la neutralidad eléctrica.

La diferencia entre los aniones y cationes

medidos y no medidos es el anion restante.

e Cuyo valor normal es de 12 +/- 2,

e Y es igual a: [Nat] - [Cl- + CO3H-]

e 0 de 14 +/- 2 si se utiliza [Na+ + K+] - [Cl- + CO3H-].
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ELECTRONEUTRALIDAD

cationes aniones

HCO3

Sulf, Fosf

Ac org

ANION GAP = 12
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hicarbonate
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Eliminacion de substancias
nitrogenadas

Amonilaco

Cloruro de amonio



\
N

WHAT
NEXT?

\ / Sintesis de
Tubular amoniaco
urine to be
excreted
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Distal Tubule Note the
Cells H* - Na*
NH, exchange to
maintain
\_ J \_ electrical
neutralit
/Dissociation of \ / utraiity
carbonic acid
N&Na€l Cl
HEHRCCOsH*
\_ J Eliminacion
\ Efemm
NH 4CI de
Click to See Animation amonio
Again Tubular
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DIURETICOS TIAZIDICOS
De accidon corta: clorotiazida, hidroclorotiazida
De accion intermedia: indapamida

De accion prolongada: clortalidona (adm cada 2 o 3
dias)

- Potencia diuretica: moderada.”de bajo techo™:
facilita la

excrecion de un 5-10% del sodio filtrado (frente a
una cifra

normal de 1%)

rafael.porcile@vaneduc.edu.ar
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KEY

Thiazide diuretics

Efecto de las tiazidas en la

Hipertension. composicion urinaria i s
Enfermedad cardiaca ChHE
congestiva.

Sindrome nefrotico con |
edema.

Decreased | Increased

urinary

urinary
secretion l

secretion

Na*
'K+ % ; Ca** excretion
|
Ca™* | |
l
of urine

Volume of urine

Excrecion de orina hiperosmolar l
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PROXIMAL CONVOLUTED TUBULE
Reabsorption (into blood) of filtered:

Water 65% (osmosis)
Na~ 65% (sodium-potassium
pumps,
symporters, antiporters)
K~ 65% (diffusion)
Glucose 100% (symporters and

facilitated diffusion)

Amino acids 100% (symporters and
facilitated diffusion)

cr 50% (diffusion)

HCO; 80—-90% (facilitated
diffusion)

Urea 50% (diffusion)

Ca®**, Mg** variable (diffusion)

Secretion (into urine) of:

H* variable (antiporters)
NH," variable, increases in
acidosis (antiporters)
Urea variable (diffusion)
Creatinine small amount

At end of PCT, tubular fluid is still
isotonic to blood (300 mOsmvliter).

LOOP OF HENLE
Reabsorption (into blood) of:

Water 15% (osmosis in
descending limb)

Na* 20—30% (symporters in
ascending limb)

K 20—-30% (symporters in
ascending limb)

Ci- 35% (symporters in
ascending limb)

HCO; 10—20% (facilitated
diffusion)

Ca®", Mg®* variable (diffusion)
Secretion (into urine) of:

Urea variable (recycling from
collecting duct)

At end of loop of Henle, tubular fluid is
hypotonic (100—-150 mOsmvliter).

RENAL CORPUSCLE

Glomerular filtration rate:
105—-125 mblL/min of fluid that is
isotonic to blood

Filtered substances: water and all
solutes present in blood (except
proteins) including ions, glucose,
amino acids, creatinine, uric acid

DISTAL CONVOLUTED TUBULE
Reabsorption (into blood) of:

Water 10—-15% (osmosis)
Na* 5% (symporters)

(o1 iy 5% (symporters)

Ca** variable (stimulated by

parathyroid hormone)

PRINCIPAL CELLS IN LATE DISTAL
TUBULE AND COLLECTING DUCT

Reabsorption (into blood) of:

Water 5-9% (insertion of water
channels stimulated by
ADH)

Na* 1—4% (sodium-potassium
pumps)

Urea variable (recycling to loop
of Henle)

Secretion (into urine) of:

K* variable amount to
adjust for dietary intake
(leakage channels)

Tubular fluid leaving the collecting duct
is dilute when ADH level is low and
concentrated when ADH level is high.

INTERCALATED CELLS IN LATE DISTAL

TUBULE AND COLLECTING DUCT
Reabsorption (into blood) of:

HCO, varible amount, depends

(new) on H® secretion
(antiporters)

Urea variable (recycling to

loop of Henle)
Secretion (into urine) of:

17 P variable amounts to
maintain acid-base

rafael poRTR@Vancdas edirar




PRINCIPAL CELLS IN LATE DISTAL
TUBULE AND COLLECTING DUCT

Reabsorption (into blood) of:

Water 5-9% (insertion of water
channels stimulated by
ADH)

Na* 1—4% (sodium-potassium
pumps)

Urea variable (recycling to loop
of Henle)

Secretion (into urine) of:

K* variable amount to
adjust for dietary intake
(leakage channels)

Tubular fluid leaving the collecting duct
is dilute when ADH level is low and
concentrated when ADH level is high.

INTERCALATED CELLS IN LATE DISTAL
TUBULE AND COLLECTING DUCT

Reabsorption (into blood) of:

HCO,4 varible amount, depends

(new) on H® secretion
(antiporters)

Urea variable (recycling to

loop of Henle)
Secretion (into urine) of:

H* variable amounts to
maintain acid-base
homeostasis (H® pumps)




Filtrado Filtrado
isoténico hipoténico
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————————————————————————————————————

« T.Preabsorbe 40-60% la Urea

» Aumento de [Urea] en Seg. Descendente
por salida de agua

» Segmento ascendente: [Urea] aument
por reingresodelgado del asa, debido
reingreso de urea (secrecion de urea)

=B

0

+ |[Urea] aumenta en el T.Colector con la
salida de agua dirigida por la ADH

'+ En la médula renal interna, la urea
:difunde al intersticio siguiendo sul
i ' gradiente de concentracion hacia los vasos '
' rectos y otra parte reingresa al asa de !
' . Henle.

RECIRCULACION DE LA UREA

El reciclaje de urea en la médula interna contribuye en un 50 % a la
osmolaridad del intersticio en esta zona, el resto se debe al NaCl.
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ES UN EFECTOR
NEFROENDOCRINO
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Hormonas que regulan la Reabsorcion Tubular

HORMONA

Aldosterona

Angiotensina Il

Hormona Antidiurética

Péptido Natriurético atrial

Hormona Paratiroidea

SITIO DE ACCION

Tubulo distal
Tubulo colector

Tubulo proximal

Porcion gruesa ascendente del asa de Henle
Tubulo distal

Tubulo colector

Ultima porcion del Tabulo distal

Tubulo y conducto colector

Tubulo distal

Tubulo y conducto colector

Tubulo proximal

Porcion gruesa ascendente del asa de Henle
Tubulo distal

EFECTOS

t reabsorcion NaCl,
t reabsorcion de H,0

t secrecion de K

t NaCl
t reabsorcion de H,0

t secrecion de H°

t Reabsorcion de H,0

| reabsorcion de NaCl

| reabsorcion de PO,
* reabsorcion de Ca>
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Medula adrenal -
. Noradrenalina
. Adrenalina

Corteza adrenal -

Zonareticular:
. Esteroides sexuales

Zona fasciculada:
. Glucocorticoides

Zona glomerulosa:
. Mineralocorticoides

rafael.porcile@vaneduc.edu.ar



Accion de la Aldosterona

Célula PRINCIPAL de .
Luz Tubular Ultima porcién del Tubulo Distal Intersticio
Tubulo Colector Cortical
Renal
Kt asssommmmnmnnnnnnnnnsnnnnnnnnn,,
* Reabsorcién de Na*'Cl %

* Secrecién de K' 3 Na' Na*
E lllll LA R R l: ........ K* K' :
Cl Cl sevvnnnn, “etrenninan.. 5
E ..... Serene Sesnnnns 'c.-:

Si falta ALDOSTERONA - Enfermedad de Addison: !ntensa pérdida de Na*
Retencion excesiva de K* plasmatico

El exceso de ALDOSTERONA - Sindrome de Conn Retencién de Na*

(Tumor de Agotamiento de K* plasmatico
Suprarrenales)
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Competitive antagonist of the
aldgsterone receptor
(myocardium, arterial walls, Kidney)

ORetencion Na* © Deposito de
etencio cdeme

O Retencion HZO» Coli@eno

Fibrosis
: A _ _
OExcrecion K* s a rritmias - miocardica

©Excrecion Mg# - vascular



Cardiovascular Effects of Aldosterone
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Figure 3.

Hyperkalemia

Decreased renal excretion
Medications Hypoaldosteronism

-ACE inhibitors, Heparin -Addison's Disease -Severe dehydration
-K + sparing diuretics -Congenital Adrenal -SLE

NSAID Hyperplasia Type IV Renal Tubular
-Trimethoprim -Hyporeninemic state Acidosis

-ACE inhibitors decrease aldosterone. NSAID's decrease prostagiandin production
that leads to decreased arteriolar flow, It also suppresses renin and aldosterone
secretion. Trimethoprim reduces the cellular electrical gradient.®

rafael.porcile@vaneduc.edu.ar



po



Sensory input from environment

Reduccion de la natremia

. Central nervous system
i Wy === ANGIOTENSINA I

signals Hypothalamus

Hypotha*amic hormones

(releasing factors)
/ ‘ \\\\ ! li,\é\ -

First targets Anterior pituitary \Posterlor pituitary

Corticotropin Thyrotropin Follicle- [yteinizing Somatotropin Prolactin  Oxytoci
(ACTH) M, 28,000 stimulating hormone ( (growth hormone) M, 22,000 M, 1,00 idiureticf Hucose

M. 4,500 hormone M.2 M. 21 h
M. 24,000 0,500 00 Agflil,(())réll%)

A

Second targets Adrenal  Thyyoid Ovaries/testes | i
cortex
Cortisol, Thyr‘oxine ‘ ‘
corticosterone, (T,), triiodo- Progesterane, Testosterone I
S

cells of Adrenal
creas medulla

A

sulin,
icagon, Epinephrine

aldosterone thyronine (Tj3) estradiol atostatin

2N S BN

Ultimate targets Many  Muscles, Reproductive organs ~ Liver, ~ Mammary Smoot ,  Liver,
tissues liver bone glands  muscle uscles  muscles,
mamme eart
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1. Accion de la ADH
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Regulacion de la Osmolalidad

t p. Osmolalidad Jl, '. p. Osmolalidad

Sed Hipotalamo

' Ingasta de L __I

ABUA B Hipofisis posterior
‘I Vasopresina l. Vasopresina
| |
F Rifon
JEliminando de Agua TEliminando de Agua
(Orina Hipertonica) (Orina Hipertonica)

L} p. Osmolalidad -J 1 p. Osmolalidad
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" Angiotensin I o
Sympathetic simulation
Hyperosmolanty
Hypovolemia

« Hypotension

Pituitary

Vasopressin
Uq 2 Renal Fluid
Vasoconstriction St u.l
Reabsorption
v v
Increased PR — Increased

Arterial Pressure Blood Volume
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T hirst

Drinking reduces
blood osmolarity
to set point.

Distal
tubule m s
»

A=

Osmoreceptors in
hypothalamus trigger
release of ADH.

H.O reab-

sorption helps
prevent further

osmolarity
increase.

Hypothalamus
ADH _
Pituitary
Increased gland
permeability
= STIMULUS:
Increase in blood
-~ \ osmolarity

Collecting duct

Homeostasis:

(300 mOsm/L)

Blood osmolarity
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Distal Tubule
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H20

NaCl

Urea

VUV

Rama descendente

Pasivamente
permeable al agua

\_/

Rama ascendente

eTransporte activo de
Na, el Cl lo sigue de
manera pasiva.
*Impermeable al agua.
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WHEHN VASOPRESSIN (ANTI DIURETIC
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La acuaporina es una proteina transmembrana, encargada de
transportar el agua a traves de los compartimientos celulares.
Dejan una estrecha abertura en su interior por la que pueden
pasar moléculas de agua.

Estas proteinas transmembrana son especializadas, no permiten
que los aniones y la mayoria de los cationes grandes puedan
atravesarla. Ademas hay un par de aminoacidos cationicos que
actiian como “puerta”, impidiendo el paso de cationes pequenios
como el ion H30+.
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http://es.wikipedia.org/wiki/Prote%C3%ADna
http://es.wikipedia.org/wiki/C%C3%A9lula
http://es.wikipedia.org/wiki/Mol%C3%A9culas
http://es.wikipedia.org/wiki/Ani%C3%B3n
http://es.wikipedia.org/wiki/Cati%C3%B3n
http://es.wikipedia.org/wiki/Ion

| TUBULO PROXIMAL

AOPc
AQP7

ASA DE HENLE

TUBULO COLECTOR

AT 4

AQP3
AQP4

AOPO 1,3,45
- CEREBRO

AQP1,4,9

- PULMON
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DENSIDAD ESPECIFICA DE LA ORINA

Mas concentrada la orina, mayor densidad especifica.

1400
Densidad especifica de la orina
1200 se expresa en g/ml
1000
Qsmoltarideq
de I8 cdna
(MOMNA)
m -
SERES HUMANOS:
- 1,002 Y 1,028 g/ml
ann
. 109 .03 104
Densidst especition 89 12 orine (gml) Aumento de 0,001 por cada 35-40mOsmol/I
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FARMACOS ANTIDIURETICOS

VASOPRESINA hormona
antidiurética (HAD)

y analogos
:.DESMOPRESINA

rafael.porcile@vaneduc.edu.ar



DESMOPRESINA

- Analogo estructural de la hormona natural
argininavasopresina

-La desmopresina induce la secrecion de factor VIl 'y
de factor de Von Willebrand. Al mismo tiempo

produce una liberacion del activador del plasmindégeno
(t-PA).

La desmopresina esta relacionada con la

disminucion o normalizacion del tiempo de hemorragia
en pacientes con tiempo de hemorragia prolongado:caso
de uremia, cirrosis hepatica, insuficiencia trombocitaria
congenita
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Se emplea en medicina para el
tratamiento de la oids
y la y) . Su
accion se diferencia de la hormona
antidiuretica natural o vasopresina, en
gue no actua sobre los receptores V1,
responsables de la accion
vasoconstrictora de la vasopresina,
por tanto su efecto es
practicamente despreciable
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http://es.wikipedia.org/wiki/Diabetes_ins%C3%ADpida
http://es.wikipedia.org/wiki/Hemofilia
http://es.wikipedia.org/wiki/Enuresis_nocturna
http://es.wikipedia.org/wiki/Vasoconstrictor

de coagulacion Vil

hemofilia A
enfermedad de von Willebrand
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http://es.wikipedia.org/wiki/Factor_de_coagulaci%C3%B3n_VIII
http://es.wikipedia.org/wiki/Hemofilia_A
http://es.wikipedia.org/wiki/Enfermedad_de_von_Willebrand

Capacidad maxima de orina: 1.200 mOsm/L

En los océanos :
Concentracién de NaCl es de 3-5%, osmolaridad de: 1.000-1.200 mOsm/L

¢Por qué beber agua de mar produce deshidratacion?

Porque el rifon también necesita excretar

Urea: (600mOsm/L)
NaCl: (600mOsm/L)

1.200mOsm = 1L de orina Perdida de 1L de
liquido por cada
Litro de agua de

mar bebida
INGERIR AGUA DE MAR: /
Urea: (600mOsm/L) =3 1.800mOsm = 1.5 L de orina
NaCl: (1.200mOsm/L)
L > BEBER CON IMPUNIDAD EL AGUA DE MAR QUE DESEARA
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Gracilas por
Su atencion



