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RENAL PHYSIOLOGY




BasicFhungtiansofhih &iKicneys

Eliminate plasma METABOLIC WASTE PRODUCTS and
FOREIGN COMPOUNDS

The kidney are the primary means for eliminating metabolic waste
products (urea, creatinine, uric acid, end products of hemoglobin
breakdown, metabolites of hormones), toxins produced by the body
or ingested, and other foreign substances (pesticides, drugs, food
additives) present in plasma

Regulate WATER AND ELECTROLYTE BALANCE

The kidneys adjust their excretion rates to match the intake of water
and various ions (sodium, chloride, potassium, calcium, hydrogen,
magnesium, and phosphate ions)



Help maintain ACID-BASE BALANCE

The kidneys contribute to acid-base regulation, along with the lungs
and body p u buffers, by excreting acids and by regulating the body
b u buffer stores

Help regulate ARTERIAL PRESSURE

The kidneys play a dominant role in long-term regulation of arterial
pressure by excreting variable amounts of sodium and water, and
contribute to short-term arterial pressure regulation by secreting
vasoactive factors or substances, and renin, that leads to the
formation of angiotensin Il



Synthesize GLUCOSE (gluconeogenesis)

The kidneysdéd capacity to
periods of fasting rivals that of the liver

Have other ENDOCRINE and ENZYMATIC functions:
I Erythropoietin
I 1,25-(OH)2vitamin D3 (calcitriol)
- Prostaglandin, Kinins
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gl uc



/ —

/ Urinary System

Renal artery

Renal Veinlis .
: Kidney

Ureter

Urinary Bladder




Funationsl AAnatomybot thaeKidney

Calyx

Medulla
Papilla

Pyramid

Cortex

Column

Capsule ™

(b)

Capsule: encloses, supports and
protects the kidney

Cortex: the outer layer of the
kidney; the main site for filtration,
reabsorption and secretion
processes

Medulla: inner core of the kidney
organized in 8 -16 pyramids

Renal pyramids: house the loops
of Henle and collecting ducts of the
nephron

Renal column: a passageway
located between the renal
pyramids and used as a space for
blood vessels
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(b}

Pelvis

Renal Papilla: the tip of the renal
pyramid that releases urine into
a calyx

Calyx: a collecting sac that
transports urine from the
papillato the renal pelvis

Renal Pelvis: collects urine
from all of the calyces in the
kidney; the urine from the renal
pelvis is transported through the
ureter to the bladder
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The INephton

The functional unit of the kidney

Capable of forming urine by filtration of blood and reabsorption
and secretion of materials

Proximal tubule

\
<

Distal tubule

Loop of Henle:
Thick segment of
ascending limb

Thin segment of
ascending limb

Descending limb —

Cortex

/Cr}nnecting tubule
/E!.owman's capsule
Macula densa —‘-ﬁ

— Cortical
collecting tubule

Medulla

Medullary
collecting tubule

— Collecting duct

Consisting of glomerulus =
cluster of capillaries (filtration)
and epithelial structures:

theBowmanoés caps
surrownds glomerulus,
collects the filtrate

the tubule, designed to
convert filtrate to urine by
reabsorbtion and secretion
processes
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Proximal tubule

Distal tubule\

Loop of Henle:
Thick segment of
ascending limb

Thin segment of
ascending limb

Descending limb —

Cortex

/Cnnnecting tubule
/Bowman‘s capsule
Macula densa —'ﬁ

——Cortical
collecting tubule

Medulla

— Medullary
collecting tubule

—— Caollecting duct

Proximal tubule, with a
convoluted and a straight part;
located in the cortical region

Loop of Henle, with a
descending limb, thin, and an
ascending limb with an initial thin
and an ending thick segment

Distal convoluted tubule
Connecting tubule

Cortical collecting tubule

Outer medullary collecting duct
Inner medullary collecting duct



Interlobar
arteries

Efferent Bowman's

Glomerulus . arteriole  capsule Proximal tubule

Juxtaglomerular
apparatus

Cortical
collecting tubule

Afferent _
arteriole Distal tubule
Arcuate
artery
Arcuate Loop of
Veln Henle

Feritubular
capillaries

Collecting duct

Rend|Bleads Shipply

Renal artery A interlobar
arteries A arcuate arteries A
Interlobular (radial) arteries

A afferent arterioles A

glomerular capillaries A
efferent arterioles A
peritubular capillaries A

Interlobular vein A arcuate
vein A interlobar vein A
renal vein



The vascularisation of the nephron has a unique sequence of
vascular elements:

- High resistance arteriole (afferent arteriole)

- High-pressure glomerular capillaries (about 60 mm Hg) for
FILTRATION

- A second high resistance arteriole (efferent arteriole)

- Low-pressure capillary network (peritubular capillaries, about
13 mm Hg) for rapid fluid REABSORBTION from the tubules

By adjusting afferent and efferent arterioles resistance, the rate of
glomerular filtration and tubular reabsorbtion can be modified
according to body homeostatic demands



~ Cortical and Juxtameduillary rons

- The tubular system of the cortical T
nephrons (80 - 85 %) is surrounded &ye)X{7.
by an extensive network of
peritubular capillaries

- For the juxtamedullary nephrons
(157 20 %), long efferent
arterioles extend from the glomeruli
down into the outer medulla and
divide into specialized peritubular
capillaries called vasa recta, lying
side by side with the loops of Henle
deep into the inner medulla

- Medulla is poorly irigated,
receivingonly 117 2 % of the total W/l R\°¥
renal blood flow ;ﬁr/,
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BasicKidney Processes thaDetermine
the GComposition of theUrine

Urine formation results from;

1. Glomerular filtration
2. Tubular reabsorption
3. Tubular secretion



