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Function of Urinary System: Homeostasis
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Rid body of waste (urea, uric acid, creatinine, salts)

Preserves constancy of extracellular fluid in
composition, volume, and pH
Endocrine function

a) Secrete erythropoietin - red blood cell production
b) Produces renin - aldosterone release
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Function of a
portal system?

local change In
blood
composition
whereby the
first capillary
modifies and
second allows
the change In
composition to
affect local
cells near it.
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Cortex and Medulla of the kidney
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I Figure 34-3 The functional nephron.

Nephrons are the
structural and
functional units of
the kidney.

Nephrons consists of:

A glomerulus,
Bowman's capsule,
proximal convoluted

tubule,

* loop of Henle,

« distal convoluted

tubule, and

» collecting tubule

(collecting ducts).
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Slide Histo 032: Kidney (H&E)
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The renal corpuscle provides
the anatomical structure
required for the first phase of
urine formation: the production
of the glomerular filtrate.

Several histological
arrangements and structures
are required for the production
of glomerular filtrate:

1) arterioles entering and
leaving the glomerulus,

2) glomerular endothelium,
3) glomerular basal lamina,
and

4) visceral epithelium of the
Bowman's capsule
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Components
of the filtration

barrier:

1. The
fenestrations of the
capillary
endothelium which
blocks blood cells
and platelets

2. The thick,
combined basal
laminae, or GBM,
which restricts
large proteins and
some organic
anions

3. The filtration slit
diaphragms
between pedicels,
which restrict some
small proteins and
organic anions
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The glomerular
basal lamina,
thick and
anionic, filters
macromolecule
s according to
their size and
electrostatic
charge.
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Very Large Surface Area (1.5 m?)

Large resistance afforded by
reduced diameter of the |
efferent arteriole

Thin Filter (0.1 pum)

ThUS 25 times more permeable The hydrostatic pressure within the
than regu|ar Capl”&l’leS glomerular capillaries provides the

_| driving force for producing 180
Z 1| liters of glomerular filtrate per day.
J ¥4 The filtrate resembles blood
(- S plasma without large (>40,000
e Gl S84 | MW) proteins.

Glomerular
basal lamina

Endothelium of the

glomerular capillaries
is fenestrated
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’ &

= .
.
o ¥

e,

' »\L \n

' Juxtaglomerular
apparatus

Macula densa of
distal tubule

= Juxtaglomerular cells

Distal convoluted
tubules

e L AR B8 ! Proximal convoluted
b - £ : tubules

Microvilli
Brush border


http://viewer.serenusview.com/Viewer.aspx?SlideId=32734d79-d6e7-4701-a283-de137d064cadhttp://viewer.serenusview.com/Viewer.aspx?SlideId=32734d79-d6e7-4701-a283-de137d064cad

involved in reabsorption
of protein.

2 .
. Proximal e
= i
¢ | convoluted

o tubules

L i
o W Vi
T R S T R

0 to 8 mg/dL protein in
urine Is considered normal.
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Presenter
Presentation Notes
Ascending portion of loop of Henle attached to the distal tubule
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Rich blood supply of peritubular capillaries and vasa recta
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Peritubular Capillaries

Absorbs - 180 liters/day from
Interstitial spaces; thus, ~4
times reabsorption of venous
end of all other capillaries of

body

Endothelial cells - extremely
porous

Colloidal osmotic pressure of
plasma proteins

Low capillary pressure
Proximity to uriniferous tubules

About 85% of the water and sodium of
the glomerular filtrate is resorbed by
the proximal convoluted tubule and
passes back into the bloodstream via
the peritubular capillaries.
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Kidney medulla
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Ureter — transitional epithelium
Ureters have three

and smooth muscleE==ss | ..
- ;
T e i B AR W SR 1) a_mucous
membrane consisting
of transitional
epithelium (4-5 cells
thick) in longitudinal
folds supported by a
lamina propria of
dense connective
tissue,
2) a muscle coat with
nner longitudinal and

A 2 AL L TR outer circular muscle
| N R R fibers (an outermost
S A % layer of longitudinal

fibers may also be

present), and

3) an adventitial layer

of fibroelastic

connective tissue
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Fig. 159 Urinary Bladder: Mucosa (transverse section). Siain; hematswylineosing Medium mogrification



Urinary bladder, monkey
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1 Epidermis ————— . 4 Dmsalanaey

9 Corpus cavemosmm

10 Modian seplum
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11 Deep artery

12 Cavities |cavernous
weins) of corpus
CRVEFHILLM

13 Supericial vein

4§ Deep penile fascia
14 Traboculas
§ Tumica alhuginea of

COTPRIS CAVEImoIum 15 Cavernous urethra

& Tunica albuginen of 16 Carpus spongiosum
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T Sebhaceous gland
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9 Wrethral |
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7 Urethrs glands (of
Lintri)
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Fig.17-14 Cavernous Urethra (transverse section). Siain: hemaiowelinecsing low mognitication
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In summary

Function of Urinary System: Homeostasis

CORTER Liver -
u - MECALLA T

Spleen —

:;f':: Adrenal - _ .~ Renal artery
| glands L Renal vein
" Tenth rib RS "8 Left kidney
B Inferior vena ¢ Right kidney

i = Urelers

Abdominal - .
aarta Commaon iliac
- artery

Commaon iliac —
vein 3 . Urinary
¥ 5 . bladder

Urethra

Preserves constancy of extracellular fluid in
composition, volume, and pH

Endocrine function

a) Secrete erythropoietin - red blood cell production
b) Produces renin - aldosterone release

PAS)

Human Penis - transiticnal epithelium and
surrounding spongy cavernous of penal urethra
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Questions on the urinary system

Which of the following process - structure combination(s) of the urinary tract match?
a. filtration - renal corpuscle
b. reabsorption of proteins - proximal tubule
Cc. reabsorption of sugar - distal tubule
d.aandb
e.a, b,andc

Renal corpuscles
a. facilitate the interaction between the blood and uriniferous tubules
b. contain parietal cells that filters the blood
c. contain mesangial cells that has renin granules
d.aandb
e.a,b,andc

Which characteristics facilitate maximal filtration of the glomerulus?
a. large filter
b. thin filter
c. high blood pressure created by difference in the caliber of the
afferent and efferent arterioles
d.aand b
e.a,b,and c
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