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Omurgal�larda Bo� alt�m
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Omurgal�larda bo� alt�m

 Omurgal�larda bo� alt�m organ� b� breklerdir. �� tip b� brek
vard�r.

 Pronefroz tip b� brekler
 Mezonefroz tip b� brekler

 Bu bo� alt�m organlar� segmental olarak s�ralanm�� mezoderm
orjinli kanalc�klardan ibarettir.

 Kirpikli birer huni (Nefrostom) arac�l�›� yla kar�n bo� lu› uyla
(s� lom) ili� kili olan bu kanalc�klar�n di› er u� lar� flWolf kanal�–ad�
verlen bir boruya a� �l�r.

 Aorttan segmental olarak ayr�lan k‡�‡ k damarlar�n u� lar�nda
meydana gelen kapiller yumaklar (Glomerulus) bo� alt�m
kanallar�n�n kirpikli huni k�sm� ile ili� kilidir.
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Pronefroz tip böbrek

 Bal�k ve Kurba› alar�n yaln�z
embriyo safhas�nda g� r‡l‡r.

 Glomeruluslar kar�n bo� lu› u
i� inde ve kirpikli hunilerin
kar�� s�nda s�ralan�r.

 B� bre› in temel bo� alt�m birimi
olan nefron, kirpikli huni ve
bununla ba› lant�l� t‡p�‡ klerden
olu� ur.
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Mezonefroz böbrek

 Bal�k ve kurba› alar�n erginlerinde,
s‡r‡ngen, ku� ve memelilerin de
embriyolar�nda g� r‡l‡r.

 Glomeruluslar bo� alt�m kanallar�n�n yan
taraflar�nda meydana gelen kaps‡ller
(Bowman kaps‡l‡) taraf�ndan sar�l�r.

 Bu tip b� breklerin baz�lar� kirpikli
hunilerini kaybettiklerinden do› rudan
do› ruya Bowman kaps‡lleriyle ba� lar.

 Bu tip b� breklerde; pronefrozda oldu› u
gibi ya sadece kirpikli huni ve bununla
ba› lant�l� t‡p�‡ kler veya bowman
kaps‡l‡ olu� umu ile glomerulus +
bowman kaps‡l‡ + t‡p�‡ k k�sm�ndan
meydana gelir.
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Mezonefroz böbrek
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Metanefroz böbrek

 S‡r‡ngen, ku� ve memelilerin
erginlerinde g� r‡l‡r.

 Bo� alt�m t‡p�‡ kleri segmental
s�ralanmaz, fakat say�lar�
olduk� a fazlad�r.

 T‡p�‡ klerde toplanan bo� alt�m
maddelerini d�� ar� � �karmak
‡zere ‡reter ad� verilen bir boru
olu� ur.

 Bo� alt�m t‡p�‡ kleri ‡zerinde
kirpikli huni yoktur.

 Bunlar�n u� lar�nda bowman
kaps‡l‡ bulunur.
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Omurgal�larda görülen böbrekler
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� nsanda bo� alt�m sistemi

Böbrek (1 çift)

Damarlar

Arteria abdominalis

Arteria renalis

Vena renalis

Inferior vena subclava

Üreter (1 çift)

Mesane (1 tane)

Üretra (1 tane)
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Memeli böbre� inin morfolojik yap�s�

Kar�n bo� lu› unun ‡st arka
taraf�nda, fasulyeye benzer,

10` 11 cm boyunda,

5` 7 cm eninde,

Koyu kahverengi

Her birinin a›� rl�›� ortalama 150
g kadard�r.

Erkek b� bre› i kad�n b� bre› ine
g� re daha uzundur.

Her iki b� bre› in ‡st u� lar�nda
piramid � eklinde birer
b� brek‡st‡ bez bulunur.
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Memeli böbre� inin anatomik yap�s�

Her b� brek ince bir zarla
sar�lm�� t�r.

´ki katman� vard�r:

1. Kabuk (cortex);

2. ¯ z (medulla).
Kabuk k�rm�z�ms�-kahverengi,
medulla daha koyudur.

B� bre› in ortas�na do› ru uzant�lar
i� erir. Bunlara piramid denir.

Her b� brekte yakla�� k 12` 14
piramid bulunur ki bunlar�n
u� lar�na papilla ad� verilir.

Ureter

Renal
medulla
Renal
cortex

Renal
pelvis
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Nefron

B� bre› in yap�sal ve i� levsel en
k‡�‡ k birimine nefron ad� verilir.
Her bir b� brekte 1` 4 milyon
kadar nefron vard�r.
Nefron a� a›� daki k�s�mlardan
olu� ur.

Malpighi cisimci› i
Bowman kaps‡l‡
Glomerulusdan
Afferent arteriyol
Efferent arteriyol

Borular k�sm�
Proksimal k�vr�k t‡p
Henle kulpu
Distal k�vr�k t‡p
Toplay�c� kanal

�nsanda
ve 5 cm
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Nefron tipleri

Kortikal nefron
B‡t‡n nefronlar�n % 80Éi

Glomeruli in the outer cortex

Descending limb of the loop of
Henle enters partially into the
medulla

No vasa recta

Jukstamedullary nefron
B‡t‡n nefronlar�n % 20Ési

Glomeruli lie in the inner cortex

Descending limb enters entire
length of medulla

Abundant in desert species

Vasa recta present
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� nsan bo� alt�m sisteminin anatomik yap �s�
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� nsan bo� alt�m sisteminin anatomik yap �s�
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� nsan bo� alt�m sisteminin anatomik yap �s�
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� nsan bo� alt�m sisteminin anatomik yap �s�

Ekim 09 Do� .Dr. Hasan KO� 17

Bo� alt�m�n a� amalar� � idrar olu� um a� amalar�

Filtrasyon

Reabsorpsiyo
n

Sekresyon

Ekskresyon
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Glomerulus

Glomerular capillary
membrane

Three major layers:
1) Endothelium

2) Basement membrane

3) Podocytes (epithelial
cells)
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Glomerular capillary membrane
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Glomerulus
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Podositler

Ì Surround outer surface of the
capillary membrane;  cell body
with several a̋rmsÉ or pedicels
(foot processes)

Ì Narrow slits between pedicels
allow for the passage of
molecules based on MW and
charge

Ì Glomerular capillaries are
fenestrated, allowing for a high
filtration rate

Ì Most substances except large
proteins are filtered
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Podositlerin yap�s�
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Filtrasyon
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Glomerular Filtrasyon

1) PG: glomerular hydrostatic
pressure; promotes filtration (60
mm Hg)

2) PB:  hydrostatic pressure in
BowmanÉs capsule; opposes
filtration (18 mm Hg)

3) G:  colloidal osmotic pressure
of the glomerular capillary;
opposes filtration (32 mm Hg)

4) B:  colloid osmotic pressure of
the BowmanÉs capsule;
promotes filtration (0 mm Hg)
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Glomerular Filtrasyon
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Filtrasyon
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Filtrasyon
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Tubüler reabsorpsiyon
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Tubüler reabsorpsiyon
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General Mechanisms of Tubular Reabsorption
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Tubular Reabsorption: Primer Active Transport
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Reabsorption: Secondary Active Transport
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Tubüler reabsorpsiyon
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Proksimal k�vr�k tüp

 Reabsorbsiyon
 water, NaCl, amino acid,

glucose, K+
 bicarbonate (HCO3; to

maintain pH)
 Secretion

 ammonia, H+ (pH)
 drugs and other poisons

 Substantially alter the
volume and composition of
filtrate
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Henle kulpu

́nen kol

Reabsorb
 water

� �kan kol

Reabsorb
 NaCl (by passive

transport in thin
segment)

 NaCl (by active transport
in thick segment)
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Distal k�vr�k tüp

 Reabsorpsiyon
 NaCl

 bikarbonat (HCO3; pH)

 Secresyon
 H+ (pH)

 K+


