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Right kidney sectioned in several planes, exposing
parenchyma and renal pelvis.
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Transverzalni rez v drovni obratle L1

1 - fascia renalis 4 - corpus adiposum perirenale
2 - lamina prerenalis Gerotae S - corpus adisposum pararenale

3 - lamina retrorenalis Zuckerkandeli 6 - peritoneum
7 - fascia transversalis
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NOT SURE IF
MY BACK'HURTS,

KIDNEYS'ARE FAIlIIIG...
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Figure 19-3
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Histologic composition of kidney

e Vascular component
— Arteries (arterial portal system)

— Capillaries
e Glomerulus (capillaries with pores)
e Peritubular capillary network (fenestrated capillaries)
* Vasa recta

— Veins

* Renal tubules (tubular component)
— Nephron
— Collecting tubules

* Renal interstitium

— loose connective tissue, interstitial cels (erythropoietin),
mesangium
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Nephron — basic morphologic and
functional unit of the kidney

« Bowman’s capsule
— Part of the renal corpuscle
(Malpighi)
— Filtration function — primary
urine 180 |/day
* Tubules of the nephron

— Epithelial tubes going from
Bowman’s capsule

— Urine adjustment

— Proximal tubule, intermediate
tubule, distal tubule
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Renal corpuscle

(Corpusculum renale)

0 200 pm
o Vascular pole
o Urinary (tubular) pole

* Glomerulus
* Bowman’s capsule
— Parietal layer
— Visceral layer (podocytes)
* Mesangium
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smooth muscle)
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FILTRATION BARRIER OF THE RENAL CORPUSCLE

M —an endothelial cell

pore
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Proteins and blood cells
at the glomerulus







protein molecular debris,
decreasing the surface area

which may accumulate during filtration

b) can also contract
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natriuretic peptide
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mesangium

mesangial cells
extracelular mesangial matrix







mesangialni bunky (Mc) a mesangialni extracelularni matrix (Mx)




Tubules
of
nephron

Proximal convoluted
tubule and thick
descending limb of
Henle’s loop

Distal convoluted tubule

and thick ascending limb
of Henle’s loop

Thin limb of Henle’s loop

Collecting duct







Glomerulus: Filters 180
litres of blood per day
Renal tubes: Reabsorbs
99% of that
Glomerulus:







e

T I ot il boeet o,

e

R e SR

B e e R 5 S SO

B o i

e

i

R




- - PR - ~,
e e A i i i 2 TN T i

R e




Proximal convoluted tubule:
reabsorbs 2/3 of filtered sodium.

The rest of the nephron:
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Loop of Henle
Ansa nephroni Henlel

« 3 morphological parts
— pars recta tubuli proximalis
— tubulus intermedius
— pars recta tubuli distalis

« differ in length
— Juxtamedullary nephrons have long loop of henle
— cortical nephrons: short loop of henle

* parts:
— thick descending limb
— thin descending limb
— thin ascending limb
— thick ascending limb
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proximal convoluted distal convoluted

tubule tubule
Na+ K+ bicarbonate
glomerulus H,0 iy H+

glucose
amino acids &
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Distal tubule

* simple cuboidal epithelium
— smaller cells compared to proximal tubule
— no brush border
— basolateral labyrinth (Na*-K*-ATPase)
— mitochondria

« reabsorption of Na, secretes K+
— aldosterone

 macula densa
— chemoreceptors (ClI- and Na*)






Afferent arteriole

Foot processes (pedicels)
of podocytes

Glomerular capillaries

Podocyte

Parietal layer of Bowman's capsule
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Juxtaglomerular apparatus
Complexus juxtaglomerularis

juxtaglomerular cells arteriola afferens + efferens
— smooth muscle cells of tunica media

— mechanoreceptors

- prOduce renin ] y 5 W Renin substrate

macula densa distal tubule gt

— chemoreceptors "" 7
Angiotensin-

extraglomerular mesangial
cells (Lacis cell)
Distal convoluted tubule
function: ~ Jj—w—
— blood pressure regulation
— system renin-angiotensin-aldosteron

1 |
(RAA) Juxtaglomerular
apparatus ®

ACTH—s / ‘ \®
@ 1 /_./‘ %
Increased fluid e = =8

volume S

“—— Aldosterone

enzyme

Lung

Angiotensin ||

o |

— =

Adrenal gland
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Regulation of aldosterone secretion by the renin—angiotensin—aldosterone (RAA) pathway.

Aldosterone helps regulate blood volume, blood pressure, and levels of Na*, K*, and H™ in the blood.

0 Dehydration,
Na® deficiency,
or hemorrhage

v

0 Decrease in
blood volume

v

9 Decrease in
blood pressure >

I

’ ; 9 Increased renin
Liver G Angiotensinogen —wl

0 ‘ < 0 Increased
‘:‘ ™, angiotensin |

Y & )9 Increased
angiotensin I

Lungs (ACE = Angiotensin
Converting Enzyme)

14

Juxtaglomerular
cells of kidneys

@ Vasoconstriction

Blood pressure
increases until
it returns to normal

T

@ Increased blood

/-> of arterioles volume

m Increased

aldosterone

Adrenal A
cortex
@ @ Increased
. ; <« K'in
extracellular
fluid

In kidneys, increased Na*
®  and water reabsorption

——»  andincreased secretion of
K* and H" into urine
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* collecting tubule (tubulus reuniens, colligens)
— small tubule between distal tubule and the duct
 collecting duct
— In medulla (radii medullares)

— simple cuboidal epithelium
— water reabsorption — antidiuretic hormone (adiuretin,
vazopresin) = ADH
* aquaporins
« papillary duct (ductus papillaris Bellini)
— simple columnar epithelium
— opens to area cribrosa papillae renalis
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What can go wrong?



where ya headed,
gall bladder?

seriously?

they're removing
you for that?

well that's
OUTRAGEOUS!

hey bladder,

lookin’ good.
| made these
for you..
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» diabetic nephropathy
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« Acute pyelonephritis




Postinfectious Glomerulonephritis Glomerulus Viewed by
Light Microscopy (left) and
Immunofluorescence Microscopy (right)

Normal Light microscopy showing Immunofiucrescence
increased inflammatory cells microscopy showing
{(neutrophils) immune complex deposits

in capillary walls







URINARY PASSAGES

1. tunica mucosa ttransitional epithelium |

lamina propria mucosae

2. o muscularis Ylongitudinal layer
circular layer

(longitudinal layer)

3. adventitia (serosa)
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ureter

Ureter

urothelium
lamina propria
mucosae

loose spiral muscle
(=longitudinal)

tight spiral muscle
(=circular)







Mucosa Lumen <4 LM of the wall of the urinary bladder in
transverse section. The mucosa, according to the
gdegree of distention, may look corrugated, with irregular
longitudinal folds created by shape changes. Smooth
muscle in the musculans extema is thicker than that

of the ureter. The superior bladder surface is covered
externally by a serosa of peritenaum rather than by
adventitia, the usual outer kayer in the rest of the bladder.
The sercsa consists of connective tissue covered
externally by thin, simple squamous epithelium made

of a continuous layer of mesothelial cells {not seen at
this magnification). 17 x. H&E

Urinary bladder

T —
X

i >
Smooth muscle
i %

: - .
~«Connective

y 'i?_si?é ’ ”.
- ’ ”‘ . / ‘

N
A LM of the mucosa of the bladder at high magnification. In the A LM of part of the muscularis externa of the bladder at high

cell layers. The lamina propria is highly fibrous with scattered connective muscie cell bundies. An arteriole and venule are in the area. 420x. H&E,
tissue cells and a few capillaries. 420 x. #a8






Male urethra (Urethra masculina)

e Pars intramuralis (in muscle wall of urinary bladder)
* Pars prostatica (4 cm)

e Pars diaphragmatica (membranacea, intermedia, 1
cm)

e Pars spongiosa (15 cm)

* Proximal 2 parts = transitional epithelium
e Distal parts = stratified columnar

* |n fossa navicularis - transition into stratified squamous
nonkeratinized



lacunae urethrales Morgagni




glandulae
paraurethrales
Littrei




Female urethra (Urethra feminina)

 About4cm

* Proximal segment lined with urothelium

* Further stratified squamous nonkeratinized
* Glandulae paraurethrales (Skenei) - mucous
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