URINARY SYSTEM




FUNCTIONS OF THE URINARY
SYSTEM

REGULATION AND
MAINTENANCE THE
COMPOSITION AND VOLUME OF
THE EXTRACELLULAR MATRIX
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STRUCTURE OF THE KIDNEY
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NEPHRON-STRUCTURAL AND
FUNCTIONAL UNIT OF THE KIDNEY
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TYPES OF NEPHRONS

1) CORTICAL (80%)
-THE SHORT

-THE INTERMEDIATE

2) JUXTAGLOMERULARRY

(20%)




RENAL CORPUSCLE (MALPIGHIAN CORPUSCLE)
=CAPILLARY GLOMERULUS + BOWMAN’S CAPSULE

1. THE GLOMERULUS RENAL CORPUSCLE
(AFFERENT ARTERIOLE, Kfteront

SINUSOIDAL CAPILLARIES,

EFFERENT ARTERIOLE)

Bowman’s capsule

2. BOWMAN'’S CAPSULE-
DOUBLE-LAYERED
EPITHELIUM CAP

- VISCERAL LAYER -
FIBROBLASTS el
(PODOCYTES) |
+ COLLAGEN FIBERS Glomerulus B
convoluted
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FORMATION OF URINE

] FILTRATION (RENAL
CORPUSCLE)

Il REABSORPTION (
NEPHRONAL TUBULES)

11l SECRETION
(COLLECTING DUCTS
AND TUBULES)




I FI LTRATION- IS THE FIRST STEP IN MAKING URINE. IT IS THE

PROCESS THAT KIDNEYS USE TO FILTER EXCESS FLUID AND WASTE PRODUCTS
OUT OF THE BLOOD INTO THE COLLECTING TUBULES OF THE KIDNEY

Com_ponents of the filter s mmm"‘,w”}mmhm -
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_ -~ glomerular basement

1. Endothelium of the e T

s mal cells
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capillaries
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membrane. It consists of o, LI _filtration slit
three layers: two of them | ¥4 N : ‘
are electron- lucent and | Fen : e
the middle one is 3 E / | N o0, Process of
electron-dense | / |\ |

3. Visceral layer of
Bowman’s capsule
consists of podocytes
with cytotrabeculae and
cytopodia

glomerular capillary




PODOCYTES
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I I REABSO RPTI ON' MOVING OF GLUCOSE, ELECTROLYTES,

PROTEINS AND WATER BACK INTO THE BLOODSTREAM. STARTS WITH THE
PROXIMAL TUBULES.

Proximal tubules:

Prfimllayetof\
1. Proximal convoluted st oy
tubules Distal convoluted * \ ———— Visceral layer of
- Simple cuboidal epithelium with i \ S
brush border NL Mool -Miochondia
- Reabsorption of glucose is ‘
provided by glycocalyx with ;"f‘mm"“""‘ . @ a.
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- Reabsorption of proteins is “_,',’J';,";“‘mm""" Lty o pasns o
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- Reabsorption of electrolytes is - =
provided by mitochondria that .{ > ‘ . .
contain succinate {oop o i
dehydrogenase e+ Ascanding imb Distal convoluted tubule cells
. . ~—— + Descending limb
- Reabsorption of water is due to 0 ® ® @
passive reabsorption 2 cotoct * '
Collecting - Loop of Henle (thin-segment) cells
——Thin segment
2. Proximal straight tubules 0 > ‘ 0@

(b) Collecting duct cells




THIN SEGMENT:

- SIMPLE SQUAMOS
EPITHELIUM

- REABSORPTION OF WATER
DUE TO HIGH
CONCENTRATIONS OF
SODIUM CHLORIDE IN THE
INTERSTITIUM

DISTAL TUBULES:

1. DISTAL CONVOLUTED
TUBULES

- SIMPLE CUBOIDAL
EPITHELIUM

- PASSIVE REABSORPTION OF
WATER

1. DISTAL STRAIGHT
TUBULES

- SIMPLE CUBOIDAL
EPITHELIUM

11l SECRETION -EXCRETION OF
CHLORIDE IONS BY DARK CELLS
OF THE COLLECTING TUBULES
AND ACIDATION OF THE URINE

distal straight
tubule

Nat+

K+




ENDOCRINE FUNCTION OF THE KIDNEY

Juxtaglomerular apparatus:

macula densa of distal y distal contouring tubule

1. juxtaglomerular cells- e
production of renin \V

extraglomerular mesangial cells

2. cells of macula densa

efferent glomerular arteriole

3. juxtavascular cells
(Gorrmaghtigh’s)

T vascular layer
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=, _Mmesangial cells

4. mesangial cells

mesangial space <~

\capsular space

Prostaglandin apparatus e oot

) visceral layer
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“\_urinary pole




URINARY
TRUCTS:

- Renal calyces and renal
pelvis

Ureter
Urinary bladder
Urethra

Kidney
(inside view)
Kidney

Ureter

Bladder

Openin

ofpureté?r Inte_rnal

(ureteral orifice) sphincter
Urethra External

sphincter Fig. 1.4




URETER

| Mucosa

Ureter (medium power): . ¥
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URINARY BLADDER ....2- o
Blood vessels <5 £ . © '\ L0 i
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