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All images are rom Junqueira’s Basic Hisology, 14h ed., © 2016 by Mescher, denoed by “J”, 
a recommended resource, unless oherwise noed.

Recommended online resources: 

Universiy o Minnesoa Hisology Guide

Universiy o Leeds Hisology Guide

Universiy o Michigan Virual Microscopy

Wesern Universiy Virual Slide Box

Universiy o Illinois Cell and Tissue Biology
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H16   Objecves

When you have learned he maerial presened here, you will be able o describe he:

• srucure and uncon o he nephron, including he renal corpuscle, renal ubule and 
juxaglomerular apparaus

• srucure and uncon o he renal collecng sysem

• srucure and uncon o he ureer, bladder and urehra
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H16   Inroducon o he Urinary Sysem 3

The componens o he urinary sysem are he paired 
kidneys and ureers, he bladder and urehra. The 
urinary sysem primarily uncons o monior and conrol 
various properes o blood, and hereore, body uids. 

To his end, he kidneys carry ou a variey o uncons, 
including he:

• regulaon o waer and elecrolye, and acid-base 
balance

• excreon o meabolic wases, excess waer and 
elecrolyes, and drugs

• producon and secreon o renin, an enzyme ha  
uncons in he regulaon o blood pressure

• producon and secreon o eryhropoien, a hormone 
ha promoes he producon o eryhrocyes in bone 
marrow

• conversion o viamin D o is acve orm,                 
1,25-dihydroxyviamin D3 or calciriol
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H16   The Gross Srucure o he Kidney I 4

The size o he kidney is variable, bu, in aduls, i is generally 12-cm long, 6-cm wide, and 2.5-cm hick. The 
kidney is convex laerally and concave medially, where is hilum is locaed. The kidney is enclosed in a 
brous CT capsule which exends ino is hilum. Like many organs you’ve sudied, he hilum o he kidney 
conains blood vessels, nerves and lymphacs. 

In he case o he kidney, he hilum 
also conains he renal pelvis, he 
rs par o he ureer. The ureer 
ranspors urine, ormed in he 
kidney, o he urinary bladder where 
i is sored unl i is eliminaed. The 
renal pelvis is ormed by he union o 
several major calyces (singular, 
calyx), which are ormed, in urn, by 
he union o several minor calyces. 
The region wihin he renal hilum, 
surrounding he renal pelvis calyces 
and blood vessels, is called he renal 
sinus. I is lled wih adipose ssue.
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H16   The Gross Srucure o he Kidney II 5

Like oher organs you’ve sudied (adrenal glands, ovaries), he parenchyma o he kidney is subdivided ino 
a supercial region, he renal corex, and a deeper region, he renal medulla, each wih a disnc 
hisological srucure and uncon. The ransion rom corex o medulla is abrup, and occurs a he 
corcomedullary juncon. 

Medullary ssue is organized ino renal 
pyramids, wih he bases o he 
pyramids acing he surace o he 
kidney and heir apices poined oward 
he hilum. The apex o each medullary 
pyramid, is renal papilla, insers ino a 
minor calyx. As urine is produced, i 
drips rom he renal papilla ino he 
minor calyx, where i is colleced or 
ranspor o he bladder. The medullary 
pyramids are separaed by renal 
columns, exensions o corcal ssue 
beween adjacen pyramids. A single 
medullary pyramid and is surrounding 
corcal ssue is called a renal lobe. 

A he microscopic level, parallel arrays o ducs and ubules exend rom he medulla ino he corex. These 
are medullary rays      , and wih heir associaed corcal ssue hey comprise renal lobules. 
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H16   The Gross Srucure o he Kidney II 5

Like oher organs you’ve sudied (adrenal glands, ovaries), he parenchyma o he kidney is subdivided ino 
a supercial region, he renal corex, and a deeper region, he renal medulla, each wih a disnc 
hisological srucure and uncon. The ransion rom corex o medulla is abrup, and occurs a he 
corcomedullary juncon. 

Medullary ssue is organized ino renal 
pyramids, wih he bases o he 
pyramids acing he surace o he 
kidney and heir apices poined oward 
he hilum. The apex o each medullary 
pyramid, is renal papilla, insers ino a 
minor calyx. As urine is produced, i 
drips rom he renal papilla ino he 
minor calyx, where i is colleced or 
ranspor o he bladder. The medullary 
pyramids are separaed by renal 
columns, exensions o corcal ssue 
beween adjacen pyramids. A single 
medullary pyramid and is surrounding 
corcal ssue is called a renal lobe. 

A he microscopic level, parallel arrays o ducs and ubules exend rom he medulla ino he corex. These 
are medullary rays      , and wih heir associaed corcal ssue hey comprise renal lobules. 

C - Corex, darker ouer region
M - Medulla, ligher inner region
RP – Renal pelvis, unnel-shaped origin o he ureer
H - Hilum, concave region where vessels ener/exi kidney
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H16   The Gross Srucure o he Kidney II 5

Like oher organs you’ve sudied (adrenal glands, ovaries), he parenchyma o he kidney is subdivided ino 
a supercial region, he renal corex, and a deeper region, he renal medulla, each wih a disnc 
hisological srucure and uncon. The ransion rom corex o medulla is abrup, and occurs a he 
corcomedullary juncon. 

Medullary ssue is organized ino renal 
pyramids, wih he bases o he 
pyramids acing he surace o he 
kidney and heir apices poined oward 
he hilum. The apex o each medullary 
pyramid, is renal papilla, insers ino a 
minor calyx. As urine is produced, i 
drips rom he renal papilla ino he 
minor calyx, where i is colleced or 
ranspor o he bladder. The medullary 
pyramids are separaed by renal 
columns, exensions o corcal ssue 
beween adjacen pyramids. A single 
medullary pyramid and is surrounding 
corcal ssue is called a renal lobe. 

A he microscopic level, parallel arrays o ducs and ubules exend rom he medulla ino he corex. These 
are medullary rays      , and wih heir associaed corcal ssue hey comprise renal lobules. 

MR – Medullary rays, parallel arrays o ubules beween he corex 
and medulla ha conain sraigh ubules and collecng ducs
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H16   The Nephron 6

Each kidney conains 1-4 million microscopic srucures called nephrons. Each nephron consiss o wo 
pars: a renal corpuscle and a renal ubule. In he accompanying diagram, ideny he pars o a nephron: 

The renal corpuscle is he globular, inial poron o he nephron, and is always locaed in he renal corex. 
I is composed o a glomerular (Bowman’s) capsule which conains wihin i a u o capillaries called he 
glomerulus (G).  The glomerular capsule is composed o a visceral layer, which is applied o he 
glomerulus, and a parieal layer (PL), which orms he ouer wall o he capsule. The space beween he 
parieal and visceral layers o he glomerular capsule is he capsular (Bowman’s) space (BS). 

The renal ubule is a single, 
long, unbranched ubule ha 
exends rom he corpuscle in he 
corex ino he renal medulla; i 
hen bends o reurn o he 
corex. The wall o he renal 
ubule is composed o a simple 
epihelium, alhough he heigh 
o he epihelium varies along 
is lengh. Is walls are a 
connuaon o he parieal 
layer o he glomerular capsule 
and is lumen is a connuaon 
o he capsular space. 
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H16   The Nephron 6

Each kidney conains 1-4 million microscopic srucures called nephrons. Each nephron consiss o wo 
pars: a renal corpuscle and a renal ubule. In he accompanying diagram, ideny he pars o a nephron: 

The renal corpuscle is he globular, inial poron o he nephron, and is always locaed in he renal corex. 
I is composed o a glomerular (Bowman’s) capsule which conains wihin i a u o capillaries called he 
glomerulus (G).  The glomerular capsule is composed o a visceral layer, which is applied o he 
glomerulus, and a parieal layer (PL), which orms he ouer wall o he capsule. The space beween he 
parieal and visceral layers o he glomerular capsule is he capsular (Bowman’s) space (BS). 

The renal ubule is a single, 
long, unbranched ubule ha 
exends rom he corpuscle in he 
corex ino he renal medulla; i 
hen bends o reurn o he 
corex. The wall o he renal 
ubule is composed o a simple 
epihelium, alhough he heigh 
o he epihelium varies along 
is lengh. Is walls are a 
connuaon o he parieal 
layer o he glomerular capsule 
and is lumen is a connuaon 
o he capsular space. 

PL – Parieal layer o Bowman’s capsule, composed o simple squamous 
epihelium. The visceral layer o he Bowman’s capsule is composed o 
podocyes covering he glomerular capillaries bu is no discernable.

Hisological image o a 
renal corpuscle.

G - Glomerulus, u o 
capillaries.
BS – Bowman’s space, 
space beween he 
parieal and visceral layers 
o Bowman’s capsule.
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H16   The Renal Tubule and Collecng Sysem 7

The renal ubule has srucural and unconal subdivisions. The proximal convolued ubule, PCT, is he 
rs par o he renal ubule. Wihin he corex, he PCT is very oruous. I hen dives ino he medulla o 
orm he loop o Henle. The rs pars o he loop o Henle are he proximal sraigh ubule and he hin 
descending limb. The hin descending limb makes a hairpin urn o become he hin ascending limb, which 
connues as he hick ascending limb. The ubule re-eners he corex and passes beween he arerioles 
ha eed ino and ou o he glomerulus. There he cells lining he ubular wall are specialized as he 
macula densa     . Beyond he macula densa, he ubule again becomes oruous as he disal convolued 
ubule, DCT. The las par o he renal ubule is he shor connecng ubule. 

Connecng ubules rom many nephrons 
empy ino collecng ducs. Collecng ducs 
pass hrough he medulla oward he apex o 
he renal pyramid, where hey open a he 
renal papilla. Formed urine drips rom he 
openings a he renal papilla and collec in a 
minor calyx.

Mos nephrons, locaed almos wholly in he 
corex, are called corcal nephrons. Abou 
one-sevenh o nephrons have renal 
corpuscles locaed a he corcomedullary 
juncon and have long loops o Henle ha 
exend deep wihin he medulla. These are 
called juxamedullary nephrons.
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An undersanding o renal blood supply is crical or he comprehension o renal uncon. Renal blood 
supply is dense and highly ordered. The names o renal blood vessels are descripve, and hereore can 
easily be learned; hey describe he locaon o he vessel or is shape.

The righ and le renal areries are branches o he abdominal aora. A he hilum o he kidney, each renal 
arery orms wo or more segmenal areries, which hemselves branch o orm inerlobar areries     .

A he corcomedullary juncon, 
inerlobar areries divide o orm 
arcuae areries     , which arch 
along he base o he renal 
pyramid.  Arcuae areries give o 
branches called inerlobular 
areries      (or corcal radiae 
areries) which radiae hrough he 
renal corex oward is surace 
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INSET: Inerlobular areries give rise o aeren arerioles. Each aeren areriole eners a renal corpuscle 
o orm a glomerulus wihin is renal capsule. Glomerular capillaries coalesce o orm an eeren 
areriole, which leaves he renal corpuscle. The eeren areriole branches as he periubular capillaries 
which surround and supply he convolued ubules o he renal corex. In he case o juxaglomerular 
nephrons near he corcomedullary juncon, he periubular capillaries give rise o capillary loops called 
he vasa reca      which dive deep ino he medulla in conjuncon wih he loops o Henle and collecng 
ducs, and hen reurn o he corex. 

Veins draining he dieren regions 
o he kidney ake he same names 
as heir companion areries. 
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Glomerular lrae, ormed wihin he renal corpuscle, is modied as i passes hrough he renal ubule and 
collecng ducs o ulmaely drip, as urine, rom he renal papilla ino he minor calyx. The processes 
responsible or he modicaon o his uid are he uncon o he epihelium ha lines hese ubules.

In Filraon, which occurs in he renal corpuscle, componens o plasma pass rom he lumen o he 
glomerulus ino he capsular space. 

In Secreon, subsances are added o he lrae by he epihelial cells ha orm he walls o he renal 
ubule. The secreed subsances are derived rom he ssue uid surrounding he ubules, and in urn rom  
he capillaries wihin he inersum.

In Absorpon, componens o he glomerular lrae move rom he ubular lumen across is epihelial wall 
ino he surrounding ssue uid, and rom here ino he capillaries wihin he inersum.

Once he lrae has passed hrough he renal ubule and he processes o secreon and absorpon have 
modied is composion, i eners he minor calyx and is conduced rom here hrough he major calyx, 
renal pelvis and ureer o he urinary bladder or sorage. Ulmaely i passes hrough he urehra or 
excreon.
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The srucure o he renal corpuscle, in parcular he relaonship beween he glomerulus and he 
glomerular (Bowman’s) capsule, is beer undersood by consideraon o is developmen. 

The renal ubules develop as blind-ended ubes consisng o a simple cuboidal epihelium suppored by a 
basemen membrane. The glomerulus develops rom mesoderm ha invaginaes ino he end o he 
developing renal ubule, and becomes enveloped by i. This orms he glomerular capsule.

The capsular cells ha become adhered o he glomerulus dierenae ino podocyes, which orm he 
visceral layer o he glomerular capsule. Mos ssue inerposed beween he podocyes and he 
endohelial cells o he glomerulus disappears, and heir basemen membranes use, hus orming he 
glomerular basemen membrane, GBM. The small amoun o inervening ssue ha remains o suppor 
he capillary loops o he glomerulus dierenaes o orm he mesangium.

The parieal layer o he 
glomerular capsule is 
separaed rom he visceral 
layer o he glomerular 
capsule by he capsular 
(Bowman’s, urinary) space, 
which is connuous wih he 
lumen o he renal ubule.
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The lrae hus produced lls he 
capsular (Bowman’s, urinary) 
space, and eners he lumen o he 
PCT a he urinary pole o he renal 
corpuscle. Noce, a he urinary pole, 
he abrup ransion rom he simple 
squamous epihelium o he parieal 
layer o he renal corpuscle o he 
simple cuboidal epihelium o he 
PCT. The componens o he blood 
ha are unable o pass hrough he 
glomerular ler, eiher due o heir 
size or charge, leave he glomerulus 
via he eeren areriole.

As illusraed, he renal corpuscle has a vascular pole, a which he aeren and eeren arerioles eed 
ino and ou o he glomerulus, respecvely. A he vascular pole, he disal ubule o he nephron passes 
beween he aeren and eeren arerioles, where i is modied o orm he macula densa, one componen 
o a more elaborae srucure called he juxaglomerular apparaus, JGA. Blood enering he corpuscle via 
he aeren areriole is lered across i) he glomerular endohelium, ii) is enveloping podocye layer, and 
iii) he inervening, shared, glomerular basemen membrane, GBM. These hree componens orm he 
glomerular ler. 
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The lrae hus produced lls he 
capsular (Bowman’s, urinary) 
space, and eners he lumen o he 
PCT a he urinary pole o he renal 
corpuscle. Noce, a he urinary pole, 
he abrup ransion rom he simple 
squamous epihelium o he parieal 
layer o he renal corpuscle o he 
simple cuboidal epihelium o he 
PCT. The componens o he blood 
ha are unable o pass hrough he 
glomerular ler, eiher due o heir 
size or charge, leave he glomerulus 
via he eeren areriole.

As illusraed, he renal corpuscle has a vascular pole, a which he aeren and eeren arerioles eed 
ino and ou o he glomerulus, respecvely. A he vascular pole, he disal ubule o he nephron passes 
beween he aeren and eeren arerioles, where i is modied o orm he macula densa, one componen 
o a more elaborae srucure called he juxaglomerular apparaus, JGA. Blood enering he corpuscle via 
he aeren areriole is lered across i) he glomerular endohelium, ii) is enveloping podocye layer, and 
iii) he inervening, shared, glomerular basemen membrane, GBM. These hree componens orm he 
glomerular ler. 

Noe he vascular pole (VP) where he aeren/eeren areriole 
ener/exi he glomerulus (G). The urinary pole (UP) is where he 
ulralrae exis Bowman’s space and eners he PCT (simple cuboidal 
epihelium). Macula densa (MD), ghly packed columnar cells where 
he disal ubule conacs he aeren areriole a he vascular pole.

A Renal 
Corpuscle. 
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A closer look a he componens o he glomerular ler shows ha he endohelium o he glomerulus is 
enesraed. Podocyes exend 1°  cell processes ha wrap around he glomerulus and hemselves give o 
numerous, smaller, 2° cell processes, called pedicels     . The pedicels o adjacen podocyes 1° cell 
processes inerdigiae wih each oher. The narrow spaces ha remain beween he pedicels are called 
lraon slis. Filraon slis are no open, bu are closed over by macromolecular complexes called 
lraon sli diaphragms.
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The glomerular ler is composed o he i) 
enesraed capillary endohelium, ii) 
glomerular basemen membrane (GBM), and 
ii) lraon sli diaphragms.

The enesraed capillary endohelium 
reains he ormed elemens o blood, i.e. he 
cells and plaeles.

The GBM provides adherence or boh he 
glomerular endohelial cells and he 
podocyes. I includes an inerwoven nework 
o cross-linked collagen ype IV molecules 
and large, anionic proeoglycans. The GBM 
limis he passage o proeins larger han 69 
kDa, hus excluding albumin rom glomerular 
lrae. Small proeins ha do pass hrough 
he glomerular ler are degraded and heir 
consuen amino acids absorbed by he 
epihelium lining he PCT.
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The lraon slis beween adjacen pedicels 
are spanned by sli diaphragms, which are 
described as elaborae gh juncons. They 
include specialized proeins called nephrins, 
amongs oher proeins, proeoglycans and 
glycoproeins, which ogeher creae a 
polyanionic layer wih a series o small 
openings in i ha resrics he passage o 
many smaller proeins and organic anions. 

Glomerular lrae, hereore, is chemically 
similar o plasma, excep ha i conains 
very lile proein.

INFO: Proeinuria

The glomerular ler is alered in cerain 
disease saes (diabees mellius, 
glomerulonephris), as evidenced by 
elevaed levels o proein in he urine, 
known as proeinuria.
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Noe ha he aeren and eeren arerioles are jus ha: 
arerioles. I is unusual ha a capillary bed, such as he 
glomerulus, is siuaed beween wo arerioles, each wih 
is smooh muscle unica media. The relave resisance 
in he aeren and eeren arerioles deermines he 
hydrosac pressure in he glomerulus, which is direcly 
proporonal he amoun o glomerular lrae produced 
per uni me, i.e. he glomerular lraon rae, GFR. 

The vascular resisance in he aeren and eeren 
arerioles, and hereore GFR, is under hormonal and 
neural conrol. The average GFR in an adul is esmaed 
o be 125 mL/min or 180 L/d. 
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As inroduced earlier, he mesangium is he ssue 
beween he glomerular endohelial cells and he 
podocyes. This ssue includes mesangial cells, which 
are phagocyc, conracle and secreory. They perorm 
a variey o uncons, including i) physical suppor o he 
glomerulus; ii) cleaning he glomerular ler by 
phagocyosis o accumulaed proein, including he 
angen-anbody complexes ha accrue in many disease 
saes; iii) adjusmen o he GFR by conracng in 
response o changes in blood pressure; iv) secreon o 
he acellular componens o he mesangium as well as 
cyokines ha uncon in mainenance and repair o he 
glomerulus.
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A he urinary pole o he renal corpuscle, here is an abrup 
ransion rom he simple squamous epihelium o he 
parieal layer o he renal corpuscle o he simple cuboidal 
epihelium o he PCT. In any given nephron, he PCT is 
longer han he DCT, so i ollows ha PCTs dominae in he 
renal corex. 

As glomerular lrae passes hrough he PCT, mos o he 
waer and elecrolyes, and all organic molecules (glucose, 
amino acids, viamins), are absorbed across is wall ino he 
surrounding inersum, and rom here ino he 
periubular capillaries. These componens o he glomerular 
lrae are, hereore, reclaimed. Absorpon o hese 
componens o he glomerular lrae in he PCT occurs by 
boh acve and passive means. Epihelial cells o he PCT 
have an assormen o pumps, channels, ransporers, 
membrane-bound enzymes and carrier proeins. Passive 
absorpon, in parcular o waer and Cl-, occurs hrough he 
paracellular roue, down osmoc and concenraon 
gradiens, respecvely
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componens o he glomerular lrae in he PCT occurs by 
boh acve and passive means. Epihelial cells o he PCT 
have an assormen o pumps, channels, ransporers, 
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Cross-secon showing many proximal 
convolued ubules (PCT). 

Simple cuboidal  epihelium lines he PCT. 
Is numerous microvilli clump wih xaon 
orming a sellae-shaped lumen. Cells o 
he PCT are generally larger and more 
eosinophilic  compared o hose o he disal 
convolued ubule (DCT). Because cells are  
larger, here are ewer nuclei in secon.

Acknowledgments



Menu

Start

2.10 The Urinary System

1. Resources

2. Objectives

3. Introduction to the Urinary Syst...

4. The Gross Structure of the Kidn...

5. The Gross Structure of the Kidn...

6. The Nephron

7. The Renal Tubule and Collectin...

8. Renal Blood Supply I

9. Renal Blood Supply II

10. Renal Function: Filtration, Sec...

11. The Structure of the Renal Cor...

12. Renal Corpuscles & Blood Filtr...

13. Renal Corpuscles & Blood Filtr...

14. The Glomerular Filter I

15. The Glomerular Filter II

16. Glomerular Filtration Rate

17. Intraglomerular Mesangial Cells

18. Absorption in the PCT

19. Secretion in the PCT

20. The PCT is Structurally Suited ...

Search...

H16 The Urinary System

  NEXTPREVIOUS

H16   Secreon in he PCT 19

While hese solues are reclaimed by he PCT, ohers are 
added o he glomerular lrae by ubular secreon. 
These include caons unable o pass hrough he 
glomerular ler and organic anions. Such solues pass 
rom he periubular capillaries ino he inersum o he 
renal corex, rom here are aken up across he 
basolaeral surace o he epihelial cells o he PCT, and 
hen ranserred across heir apical surace ino he 
ubular uid. The organic anion and caon ransporers 
involved ac on physiological subsances, such as bile 
sals and creanine, bu also ranser many anbiocs 
and oher drugs, making ubular secreon imporan in 
drug clearance. 
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The epihelial lining o he PCT is abundanly suied o is role in molecular ranser. The apical suraces 
o hese cuboidal cells are densely packed wih long microvilli, which accouns or he prominen brush 
border seen wih he ligh microscope. The basolaeral surace area is increased by elaborae invaginaons. 
The invaginaons o he laeral suraces o adjacen cells inerdigiae wih each oher, resulng in heir 
characerisc indisnc laeral borders under he ligh microscope     . Long miochondria pack he basal 
invaginaons and supply he ATP required or acve molecular ranspor. Wih he elecron microscope, 
numerous endocyoc pis and vesicles, as 
well as lysosomes are seen a he bases o 
he microvilli. These illusrae he inake o 
proeins by boh endocyosis and 
pinocyosis, and is lysosomal 
degradaon. Transpor o he resulng 
amino acids across he basolaeral 
membrane ino he subadjacen inersum 
complees he reclamaon o proein ha 
managed o pass hrough he glomerular 
ler. Also seen under he elecron 
microscope are he gh juncons ha 
conrol paracellular molecular movemen, 
largely liming i o waer and Cl-. 
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The nex par o he renal ubule is he loop o Henle, which 
leaves he corex o ener he medulla, and hen urns back on 
isel o re-ener he corex. The lengh o he loop o Henle 
varies; corcal nephrons have shor loops ha dip only a 
small disance ino he renal medulla beore reurning o he 
corex. Juxamedullary nephrons have long loops o Henle ha 
penerae deep ino he medulla, approaching he apex o he 
medullary pyramid, beore urning back o re-ener he corex. 

The rs par o he loop o Henle is variably called he 
proximal sraigh ubule or he hick descending limb o he 
loop o Henle. The ouer diameer o he hick limb decreases 
abruply, reecng a sudden change in he ubular wall rom a 
simple cuboidal o a simple squamous epihelium, which 
denoes he beginning o he hin descending limb o he loop 
o Henle. The hin descending limb urns back oward he corex 
as he hin ascending limb o he loop o Henle. The srucure 
o hese porons o he renal ubule reec heir uncons; he 
squamous epihelium lining he hin segmens o he loop o 
Henle are largely involved in passive ranspor uncons, and 
he epihelium lining he hin segmens respond passively o 
heir surrounding inersum. 
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abruply, reecng a sudden change in he ubular wall rom a 
simple cuboidal o a simple squamous epihelium, which 
denoes he beginning o he hin descending limb o he loop 
o Henle. The hin descending limb urns back oward he corex 
as he hin ascending limb o he loop o Henle. The srucure 
o hese porons o he renal ubule reec heir uncons; he 
squamous epihelium lining he hin segmens o he loop o 
Henle are largely involved in passive ranspor uncons, and 
he epihelium lining he hin segmens respond passively o 
heir surrounding inersum. 

Cross-secon showing many hin 
descending and ascending limbs o he 
Loop o Henle.

The hin descending limb o he Loop o 
Henle is a connuaon o he proximal 
sraigh ubule. I is lined by simple 
squamous epihelium (arrows).
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A similarly abrup ransion occurs in he srucure o he 
ascending limb as i changes back rom a squamous o a 
cuboidal epihelium, and is now called he hick ascending 
limb. The cuboidal epihelium o he hick ascending limb 
reecs is uncon in acve ion ranspor. Is apical surace 
has some shor microvilli and is laeral suraces have some 
inerdigiaons, bu hese eaures are much more highly 
developed in he PCT. The basal suraces o hese epihelial 
cells are remarkable in he elaborae inoldings o is basal 
membrane and he numerous miochondria associaed wih 
hem. Very unconally imporan are he highly-developed 
gh juncons beween adjacen cells in his ubular segmen. 
The unconal signicance o hese eaures will be explained. 
The hick ascending limb reurns o he corex, and passes 
beween he aeren and eeren arerioles o he nephron, 
where is lining cells are modied o orm he macula densa. 
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Recall ha he periubular capillaries o he juxaglomerular 
nephrons give rise o he vasa reca. The course o he vasa 
reca parallels ha o he loops o Henle: hey ener he 
medulla rom he corex, make a hairpin urn and reurn o he 
corex o empy ino he arcuae veins. Beween hem, he 
loops o Henle and he vasa reca uncon o generae a 
high osmoc pressure in he inersal uid o he renal 
medulla. This is achieved by he dieren permeabiliy 
characeriscs o he regions o he loops in a process known 
as he couner-curren exchange mechanism. As you will see, 
he unconal signicance o he high osmoc pressure in he 
renal medullary inersum is ha i acs as a orce capable o 
drawing waer ou o he renal lrae passing hrough he 
renal collecng ducs, hus conserving waer and 
concenrang urine. 
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The counercurren exchange mechanism is bes explained by 
sarng a he hick ascending limb o he loop o Henle. 

As he ubular uid in his segmen ows oward he renal 
corex, he epihelium lining he hick ascending limb acvely 
ranspors Na+, K+ and Cl- ou o he ubular lrae and ino 
he renal medullary inersum    . The hick ascending limb 
is, however, impermeable o waer     . This has wo eecs: 
he renal inersum becomes hyperosmoc, and he 
ubular uid becomes hypo-osmoc. 

The amoun o sal ranserred o he inersum decreases 
wih he sal conen o he ubular uid as i ascends hrough 
he ascending hick limb, and hus an osmoc gradien is 
esablished in he renal medulla, such ha he osmolaliy o 
he inersal uid is 4x plasma a he apex o he medullary 
pyramid and iso-osmoc wih plasma a he corco-
medullary juncon     .
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Meanwhile, back a he renal corpuscle, glomerular lrae is 
iso-osmoc o plasma. In he PCT, equal amouns o solue and 
waer are absorbed, and hereore, he ubular uid enering he 
loop o Henle is also iso-osmoc o plasma. Because he 
descending hin limb is reely permeable o waer, waer is 
absorbed rom he lrae as i passes hrough his segmen, 
and he absorbed waer is reclaimed by he vasae recae 
carrying blood back oward he corex. The ubular lrae 
equilibraes wih he renal inersum and is osmolaliy, oo, 
becomes 4x plasma a he apex o he renal medulla. 

Because he ascending hin limb is impermeable o waer, 
bu reely permeable o sals, sals move rom he lrae ino 
he inersum in response o he osmoc gradien as he uid 
moves hrough he hin ascending limb. Now we’re back a he 
hick ascending limb, where sals are acvely removed rom 
he lrae, bu waer canno ollow. This creaes in he hypo-
osmoc ubular uid ha eners he disal convolued 
ubule (DCT).
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The DCT is shor, as compared o he PCT, and much less 
absorpon akes place here. Like he hick ascending limb o he 
loop o Henle, he cells lining he DCT are cuboidal and bear a 
ew, blun microvilli      . However, here he basal 
inerdigiaons are less well-developed and he 
miochondria less numerous. DCTs empy, via heir connecng 
ubule, o collecng ubules, which coalesce o orm he 
collecng ducs.

Like he hick ascending limb o he loop o Henle, he DCT is 
impermeable o waer. In response o he hormone 
aldoserone, hese cells are capable o absorbing almos all 
remaining Na+ (wih Cl- ollowing), and secreng K+ and H+ 
ino he ubular lumen. The lrae ha leaves he DCT, and 
hereore he nephron, o ener he renal collecng sysem, is 
hus hypoonic.
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The DCT is shor, as compared o he PCT, and much less 
absorpon akes place here. Like he hick ascending limb o he 
loop o Henle, he cells lining he DCT are cuboidal and bear a 
ew, blun microvilli      . However, here he basal 
inerdigiaons are less well-developed and he 
miochondria less numerous. DCTs empy, via heir connecng 
ubule, o collecng ubules, which coalesce o orm he 
collecng ducs.

Like he hick ascending limb o he loop o Henle, he DCT is 
impermeable o waer. In response o he hormone 
aldoserone, hese cells are capable o absorbing almos all 
remaining Na+ (wih Cl- ollowing), and secreng K+ and H+ 
ino he ubular lumen. The lrae ha leaves he DCT, and 
hereore he nephron, o ener he renal collecng sysem, is 
hus hypoonic.

Cross-secon showing disal 
convolued ubules (DCT).

Cells lining he DCT are cuboidal wih ew 
microvilli, so heir lumena are circular, as 
compared o he sellae-shaped lumena o 
he PCT. The cells in he DCT are smaller, 
more ghly-packed and more neural-
saining as  compared o cells o he PCT.
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The macula densa consiss o modied epihelial cells o he 
disal ubule in he region where i conacs he vascular pole o 
he renal corpuscle. Cells o he macula densa are ghly-packed 
columnar cells and heir darkly-saining nuclei give i a dense 
appearance under he ligh microscope. 

Adjacen o he macula densa, he smooh muscle cells in he 
unica media o he aeren areriole are modied as JG cells, 
which are richly innervaed by he sympahec nervous sysem 
and bear he appearance o secreory cells. Their granules 
conain he proease renin. 

The hird componen o he JG apparaus are he exraglomerular 
mesangial cells., which surround and suppor he srucures o 
he vascular pole o he renal corpuscle, he aeren and 
eeren areriole and he macula densa o he disal ubule. 
The exraglomerular mesangial cells are likely connuous wih 
he inraglomerular mesangial cells, and have many o he same 
supporve and conracle uncons.

The juxaglomerular apparaus (JGA) is a specializaon o he aeren areriole and disal ubule o he 
same nephron. I consiss o he macula densa o he disal ubule, he juxaglomerular cells (JG cells) o 
he aeren areriole and he exraglomerular mesangial cells. The JGA uncons o regulae glomerular 
blood ow, and hereore GFR.
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columnar cells and heir darkly-saining nuclei give i a dense 
appearance under he ligh microscope. 

Adjacen o he macula densa, he smooh muscle cells in he 
unica media o he aeren areriole are modied as JG cells, 
which are richly innervaed by he sympahec nervous sysem 
and bear he appearance o secreory cells. Their granules 
conain he proease renin. 

The hird componen o he JG apparaus are he exraglomerular 
mesangial cells., which surround and suppor he srucures o 
he vascular pole o he renal corpuscle, he aeren and 
eeren areriole and he macula densa o he disal ubule. 
The exraglomerular mesangial cells are likely connuous wih 
he inraglomerular mesangial cells, and have many o he same 
supporve and conracle uncons.

The juxaglomerular apparaus (JGA) is a specializaon o he aeren areriole and disal ubule o he 
same nephron. I consiss o he macula densa o he disal ubule, he juxaglomerular cells (JG cells) o 
he aeren areriole and he exraglomerular mesangial cells. The JGA uncons o regulae glomerular 
blood ow, and hereore GFR.

Hisological image o a renal 
corpuscle. 

Macula densa (MD), ghly-packed 
columnar cells lining he disal ubule 
where i conacs he aeren areriole 
a he vascular pole.
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Renin is an enzyme ha caalyzes he rs sep in a hormonal cascade 
ha elevaes blood pressure (BP). Renin release rom he JG cells is 
conrolled by hree main mechanisms. 
Barorecepors in he aeren areriole      monior BP. A drop in BP 
riggers he release o renin rom JG cells. 
The cells o he macula densa are chemosensors ha monior he Na+ 
concenraon o he uid in he disal ubule. Decreased BP decreases 
GFR, which decreases he Na+ ion concenraon o he disal ubular 
uid. This is deeced by he macula densa which riggers he release o 
renin rom he JG cells. 
Sympahec inpu o he kidneys increases wih a drop in BP, which 
again smulaes he release o renin rom he JG cells.
Renin caalyzes he conversion o angioensinogen, produced in he 
liver, o angioensin I (A I). Angioensin converng enzyme (ACE), 
presen on endohelial cells, parcularly in he lungs, convers AI o 
angioensin II (A II).
A II is a poen vasoconsricor. I also smulaes he release o 
aldoserone rom he adrenal corex, which promoes he adsorpon o 
Na+ and Cl- in he DCT. Lasly, A II smulaes he release o andiurec 
hormone, ADH, rom he poserior piuiary, which, as will be described 
nex, increases he permeabiliy o he renal collecng ducs o 
waer, hereby promong is reenon. All o hese acons elevae BP.
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The nephron ends wih a shor segmen called he connecng ubule, ino which he hypoonic uid o he 
DCT ows. The connecng ubules o many nephrons join o orm a collecng duc. Many collecng ducs 
group ogeher o orm he medullary rays o he renal lobule. The collecng ducs pass rom he renal 
corex hrough he renal medulla and coalesce o orm papillary ducs, which open a he renal papilla o 
empy ino a minor calyx. Because he ubes o 
he renal collecng sysem run parallel o he loops 
o Henle and vasa reca, he ubular uid in he 
collecng sysem is exposed o he hyperosmoc 
inersum o he renal medulla.

The epihelial cells lining he collecng ducs 
include pale-saining principal cells which have 
shor microvilli and ew miochondria. These cells 
have numerous basal, bu no laeral, membrane 
inoldings and are joined by elaborae gh 
juncons. Principle cells express aquaporin 
channels, which hey sore inracellularly in 
membranous vesicles. In he presence o ADH, hey 
inser he aquaporin-conaining vesicles ino 
heir apical membranes, a process ha is reversed 
in he absence o ADH. Aquaporin channels are 
consuvely presen in heir basal domains.
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The nephron ends wih a shor segmen called he connecng ubule, ino which he hypoonic uid o he 
DCT ows. The connecng ubules o many nephrons join o orm a collecng duc. Many collecng ducs 
group ogeher o orm he medullary rays o he renal lobule. The collecng ducs pass rom he renal 
corex hrough he renal medulla and coalesce o orm papillary ducs, which open a he renal papilla o 
empy ino a minor calyx. Because he ubes o 
he renal collecng sysem run parallel o he loops 
o Henle and vasa reca, he ubular uid in he 
collecng sysem is exposed o he hyperosmoc 
inersum o he renal medulla.

The epihelial cells lining he collecng ducs 
include pale-saining principal cells which have 
shor microvilli and ew miochondria. These cells 
have numerous basal, bu no laeral, membrane 
inoldings and are joined by elaborae gh 
juncons. Principle cells express aquaporin 
channels, which hey sore inracellularly in 
membranous vesicles. In he presence o ADH, hey 
inser he aquaporin-conaining vesicles ino 
heir apical membranes, a process ha is reversed 
in he absence o ADH. Aquaporin channels are 
consuvely presen in heir basal domains.

Hisological image o a collecng duc (CD). 

The epihelial lining o he CD is simple cuboidal o 
simple columnar wih well-dened borders beween 
cells. These borders are no visible in he PCT or DCT. 
Cells o he CD also sain lighly as seen in his image.
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In he absence o ADH, he collecng ducs are impermeable o waer, and a large volume o dilue urine 
is excreed. In he presence o ADH, he collecng ducs become permeable o waer. The hyperonic renal 
inersum is now able o absorb waer rom he hypoonic uid ha eners he collecng ducs rom he 
DCT, and deliver i o he vasae recae. This resuls in waer reenon and he excreon o a smaller 
volume o concenraed urine.

In addion o he principle cells, he renal collecng 
ducs include dark-saining inercalaed cells, wih 
abundan miochondria and apical inoldings, which 
uncon in acid-base homeosasis. Type A (or -
inercalaed) cells acidiy urine hrough he secreon 
o H+, while ype B (or -inercalaed) cells decrease 
he acidiy o urine hrough he secreon o HCO3

-.
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As no modicaon o urine occurs aer i drips rom he 
renal papilla ino he minor calyx, he lower urinary rac 
simply uncons o conduc and sore urine. I sars wih 
he minor calyx, and connues wih he major calyx, renal 
pelvis, ureer, urinary bladder and urehra. 

The componens o he lower urinary rac are hollow 
srucures wih muscular walls. Wih he excepon o he 
disal urehra, he lower urinary rac is lined by a mucosa 
ha includes a ransional epihelium which, you will 
recall, is specialized or is abiliy o srech and recoil in 
response o pressure. I is also proecve, shielding he 
underlying ssues rom exposure o he conained urine. 
The hickness o he ransional epihelium varies in 
dieren regions o he lower urinary rac. Appropriaely, 
he broelasc lamina propria ha suppors his 
epihelium also sreches o accommodae luminal lling.
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There are generally 10-15 renal lobes per 
kidney, each o which is served by a minor 
calyx. Minor calyces unie, orming he 3-4 
major calyces ha are characerisc o each 
kidney. These major calyces coalesce o orm 
he renal pelvis, which narrows o orm he 
ureer. 

The ransional epihelium lining he minor 
calyces is hin, consisng o only 2-3 cell layers. 
Underlying is broelasc lamina propria is a 
smooh muscle layer ha conracs o propel 
urine rom he minor calyx o a major calyx. The 
wall o he minor calyx is enclosed in an 
advena. The srucure o he major calyx and 
renal pelvis is similar, bu he layers increase in 
hickness as he passages unie.

Acknowledgments



Menu

13. Renal Corpuscles & Blood Filtr...

14. The Glomerular Filter I

15. The Glomerular Filter II

16. Glomerular Filtration Rate

17. Intraglomerular Mesangial Cells

18. Absorption in the PCT

19. Secretion in the PCT

20. The PCT is Structurally Suited ...

21. The Loop of Henle I

22. The Loop of Henle II

23. The Vasae Rectae Parallel the ...

24. The Thick Ascending Limb Con...

25. Fluid Leaving the Loop of Henl...

26. Distal Convoluted Tubule

27. The Juxtaglomerular Apparatus

28. The JGA and Blood Pressure R...

29. The Renal Collecting System I

30. The Renal Collecting System II

31. Ureters, Bladder, & Urethra

32. The Renal Calyces and Renal P...

33. The Ureters

34. The Urinary Bladder

Search...

H16 The Urinary System

  NEXTPREVIOUS

H16   The Ureers 33

The ureers exend rom he hilum o he kidney o he base o 
he urinary bladder. Each is 3 - 4 mm in diameer and abou 30 
cm long. Ureers are hollow ubes consisng o hree layers; 
rom he lumen ouward, hese are he mucosa, muscularis and 
an advena.

As illusraed in he accompanying micrograph, he mucosa (M) 
o he ureer is hrown ino longiudinal olds when is lumen 
is empy; i unolds as required o accommodae he passage o 
urine. The ransional epihelial lining (urohelium) is hicker 
han ha o he calyces, consisng o 3-5 layers o cells, as is 
is underlying broelasc lamina propria (LP).

The muscularis (MU) o he proximal ureer consiss o wo 
layers o smooh muscle, bu as i approaches he bladder, he 
ureer acquires a hird layer o muscle. Urine is conduced rom 
he kidneys o he bladder by perisalsis. 

The advena (A) o he ureer blends wih he kidney capsule proximally and wih he advena surrounding 
he bladder disally. The ureers pass hrough he bladder wall obliquely. Because he muscular wall o he 
bladder is under consan one, i compresses he inramural porons o he ureers and prevens he 
backow o urine. When he bladder wall conracs during micurion     , even greaer pressure is applied o 
he inramural poron o he ureers, ensuring he one-way ow o urine ino he urehra.
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The ureers exend rom he hilum o he kidney o he base o 
he urinary bladder. Each is 3 - 4 mm in diameer and abou 30 
cm long. Ureers are hollow ubes consisng o hree layers; 
rom he lumen ouward, hese are he mucosa, muscularis and 
an advena.

As illusraed in he accompanying micrograph, he mucosa (M) 
o he ureer is hrown ino longiudinal olds when is lumen 
is empy; i unolds as required o accommodae he passage o 
urine. The ransional epihelial lining (urohelium) is hicker 
han ha o he calyces, consisng o 3-5 layers o cells, as is 
is underlying broelasc lamina propria (LP).

The muscularis (MU) o he proximal ureer consiss o wo 
layers o smooh muscle, bu as i approaches he bladder, he 
ureer acquires a hird layer o muscle. Urine is conduced rom 
he kidneys o he bladder by perisalsis. 

The advena (A) o he ureer blends wih he kidney capsule proximally and wih he advena surrounding 
he bladder disally. The ureers pass hrough he bladder wall obliquely. Because he muscular wall o he 
bladder is under consan one, i compresses he inramural porons o he ureers and prevens he 
backow o urine. When he bladder wall conracs during micurion     , even greaer pressure is applied o 
he inramural poron o he ureers, ensuring he one-way ow o urine ino he urehra.

Remember, he epihelial componen o 
he mucosa (M) o he ureer is 
composed o ransional epihelium!
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The urinary bladder sores urine unl a convenien me and place presens isel or excreon.

The mucosal (M) surace o he bladder is long exposed o ormed urine. Is ransional epihelium is 
hereore parcularly well developed, consisng o 6 o 8 layers o cells. The epihelium lining he bladder 
mus preven he osmoc movemen o waer rom underlying ssues ino hyperonic urine. An osmoc 
barrier is creaed by he presence o well-developed gh juncons beween adjacen cells and he 
presence o unusual inegral membrane proeins in heir apical suraces ha hicken he cell membrane.

The muscularis (MU) o he urinary bladder consiss o hree poorly-organized layers o muscle collecvely 
called he derusor muscle. Only a he neck o he bladder are he layers o smooh muscle organized ino 
disnc layers. Here, he muscle bres are organized ino an innermos longiudinal layer, an inermediae 
circular layer, and an ouermos longiudinal layer. The middle layer surrounds he rs par o he urehra 
and orms he involunary inernal urehral sphincer. 

While is superior surace aces he perioneal caviy 
and is covered by a serosa, he bulk o he bladder is 
covered by an advena.

In he micurion reex, sensory bres deec srech o 
he bladder wall and parasympahecs smulae 
conracon o he derusor muscle and relaxaon o 
he inernal urehral sphincer, which permis bladder 
empying. The sympahec nervous sysem conrols 
vascular one in bladder ssues. I also smulaes 
conracon o he inernal urehral sphincer during 
emission o preven semen rom enering he bladder.
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The urinary bladder sores urine unl a convenien me and place presens isel or excreon.

The mucosal (M) surace o he bladder is long exposed o ormed urine. Is ransional epihelium is 
hereore parcularly well developed, consisng o 6 o 8 layers o cells. The epihelium lining he bladder 
mus preven he osmoc movemen o waer rom underlying ssues ino hyperonic urine. An osmoc 
barrier is creaed by he presence o well-developed gh juncons beween adjacen cells and he 
presence o unusual inegral membrane proeins in heir apical suraces ha hicken he cell membrane.

The muscularis (MU) o he urinary bladder consiss o hree poorly-organized layers o muscle collecvely 
called he derusor muscle. Only a he neck o he bladder are he layers o smooh muscle organized ino 
disnc layers. Here, he muscle bres are organized ino an innermos longiudinal layer, an inermediae 
circular layer, and an ouermos longiudinal layer. The middle layer surrounds he rs par o he urehra 
and orms he involunary inernal urehral sphincer. 

While is superior surace aces he perioneal caviy 
and is covered by a serosa, he bulk o he bladder is 
covered by an advena.

In he micurion reex, sensory bres deec srech o 
he bladder wall and parasympahecs smulae 
conracon o he derusor muscle and relaxaon o 
he inernal urehral sphincer, which permis bladder 
empying. The sympahec nervous sysem conrols 
vascular one in bladder ssues. I also smulaes 
conracon o he inernal urehral sphincer during 
emission o preven semen rom enering he bladder.
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During he micurion reex, he urehra conducs urine rom he urinary bladder o he exerior o he body 
a he exernal urehral orice. Numerous mucous-secreng glands along is lengh provide a proecve 
coa o mucous o is epihelial surace. I has a broelasc lamina propria and a hin muscularis. The 
deails o is srucure diers in men and women.

In women, he urehra is abou 5 cm long, and is inner lining o ransional epihelium quickly changes o 
sraed squamous epihelium. Jus superior o he perineal membrane, he urehra is surrounded by a 
skeleal muscle sphincer which is under volunary conrol. This is he exernal urehral sphincer.

In men, he urehra is approximaely 20 cm long, and is divided ino he:

i) prosac urehra, 3-4 cm long, and enrely surrounded by he prosae gland. I receives he numerous 
openings o he ducs o he prosae gland, as well as he paired ejaculaory ducs rom he male 
reproducve rac.

ii) membranous urehra, 1-2 com long, which passes hrough he perineal membrane. As in emales, jus 
superior o he perineal membrane he urehra is surrounded by he exernal urehral sphincer, 
composed o skeleal muscle and under volunary conrol.

iii)  spongy urehra, 15 cm long, which passes hrough he lengh o he corpus spongiosum o he penis.

The male urehra is inially lined by a ransional epihelium, which changes rs o a sraed columnar 
and hen a sraed squamous epihelium as i approaches he exernal urehral orice.
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From he ail o he epididymis, he ducus (vas) deerens 
ascends poserior o he ess, and leaves he scroum as a 
componen o he spermac cord, along wih he escular BVs,
Ns and Ls. These srucures pass hrough he inguinal canal, 
and a he deep inguinal ring, he vas diverges rom he oher 
componens o he spermac cord, which pass 
reroperioneally  o he poserior body wall, along he pah 
aken by he ess during is descen. The vas arches over he 
bladder o is base, where i widens as he ampulla. I merges
wih he duc o he seminal vesicle, o orm he shor 
ejaculaory duc, which opens ino he prosac urehra.

Hisologically, he vas deerens consiss o a mucosa, a 
muscularis and an advena. The mucosa (M) includes a 
pseudosraed epihelium and an elasc LP. I is hrown ino 
olds when empy, which allow expansion wih he passage o 
uid during emission. The muscularis (MU) is exraordinarily 
hick, and consiss o hree layers: ouer and inner longiudinal 
layers wih a circular layer inervening. I is capable o very 
srong perisalc conracons during emission.

M mucosa
L-SM longiudinal layer, smooh muscle
C-SM circular layer, smooh muscle
A advena
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From he ail o he epididymis, he ducus (vas) deerens 
ascends poserior o he ess, and leaves he scroum as a 
componen o he spermac cord, along wih he escular BVs,
Ns and Ls. These srucures pass hrough he inguinal canal, 
and a he deep inguinal ring, he vas diverges rom he oher 
componens o he spermac cord, which pass 
reroperioneally  o he poserior body wall, along he pah 
aken by he ess during is descen. The vas arches over he 
bladder o is base, where i widens as he ampulla. I merges
wih he duc o he seminal vesicle, o orm he shor 
ejaculaory duc, which opens ino he prosac urehra.

Hisologically, he vas deerens consiss o a mucosa, a 
muscularis and an advena. The mucosa (M) includes a 
pseudosraed epihelium and an elasc LP. I is hrown ino 
olds when empy, which allow expansion wih he passage o 
uid during emission. The muscularis (MU) is exraordinarily 
hick, and consiss o hree layers: ouer and inner longiudinal 
layers wih a circular layer inervening. I is capable o very 
srong perisalc conracons during emission.

M mucosa
L-SM longiudinal layer, smooh muscle
C-SM circular layer, smooh muscle
A advena

J21.12

Hisological image o he 
Vas Deerens.

Mucosa (M) lined by 
pseudosraed columnar 
epihelium. 

Thick muscularis (MU) 
composed o hree layers; 
inner longiudinal, middle 
circular and ouer 
longiudinal – allows or 
srong perisalc 
conracons during 
ejaculaon.

Advena (A) composed 
o loose CT.
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J21.12 The accessory glands o he male reproducve sysem are he 
prosae, he seminal vesicles and he bulbourehral glands. A 
emission, heir secreons mix wih sperm o orm semen. 

The hisological srucure and acviy level o hese glands is 
esoserone-dependen. The heigh o heir epihelial lining 
increases wih circulang esoserone levels, as does he 
manuacuring o heir secreory producs. 

All include abundan smooh muscle ha conracs during 
emission o expel heir secreons ino he reproducve rac.

The seminal vesicles are paired ubular glands poserior o he 
bladder, inerior o he ureers. Each is 15 cm in lengh, coiled 
ino a compac srucure ~3 cm long, enclosed in a dense CT 
capsule. Their ducs merge wih he ampullae o he vas o orm 
he ejaculaory ducs, which open ino he prosac urehra. 

The seminal vesicles are lined wih a mucosa ha includes a 
simple o pseudosraed epihelium and an elasc LP. Their 
secreory produc conribues 70% o he volume o ejaculae. I 
is rich in rucose, which is a major energy source or sperm, 
prosaglandins, which smulae he emale reproducve rac, 
and brinogen, which promoes he coagulaon o sperm 
ollowing ejaculaon.
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The prosae gland surrounds he neck o he bladder and he inial poron o he urehra, he prosac 
urehra     . I is 2 cm x 3 cm x 4 cm, and is oen described as being he size o a walnu     . 

I consiss o 30-50 ubuloacinar glands embedded in a dense bromuscular sroma ha conracs o 
expel is secreory producs a emission. The prosac urehra passes hrough he middle o he gland, he 
ducs o which open ino is lumen. The prosae is divided ino hree concenric hisological zones. 

The ransional zone surrounds he inial poron o he prosac urehra and comprises 5% o is volume. I 
includes he periurehral mucosal glands, which are commonly implicaed in benign prosac hyperrophy, 
a common condion in older males ha causes compression o he urehra and diculy wih urinaon. 

The cenral zone comprises 25% o he gland and includes he periurehral submucosal glands. 

The peripheral zone comprises 70% o he prosae 
and includes he main glands. Glands o his zone are 
mos commonly implicaed in prosae cancer.

The producs o he simple or pseudosraed 
epihelium o he prosae gland include prosae-
specic angen (PSA), a serine proease ha 
disassociaes coagulaed semen aer ejaculaon. 
Some PSA eners he prosac vasculaure and is hus 
normally presen in blood. Elevaed levels o serum 
PSA are suggesve o abnormal glandular mucosa, 
commonly due o inammaon or carcinoma.

J21.12

Acknowledgments



Menu

19. Secretion in the PCT

20. The PCT is Structurally Suited ...

21. The Loop of Henle I

22. The Loop of Henle II

23. The Vasae Rectae Parallel the ...

24. The Thick Ascending Limb Con...

25. Fluid Leaving the Loop of Henl...

26. Distal Convoluted Tubule

27. The Juxtaglomerular Apparatus

28. The JGA and Blood Pressure R...

29. The Renal Collecting System I

30. The Renal Collecting System II

31. Ureters, Bladder, & Urethra

32. The Renal Calyces and Renal P...

33. The Ureters

34. The Urinary Bladder

35. The Urethra

36. The Vas Deferens

37. The Seminal Vesicles

38. The Prostate Gland

39. The Bulbourethral Glands

40. Quiz Start

Search...

H16 The Urinary System

  NEXTPREVIOUS

H16 Accessory Glands: The Bulbourehral Glands 39

J21.12 The bulbourehral (Cowper’s) glands are paired, pea-sized 
glands locaed in he deep perineal pouch    . Their ducs exend 
o open ino he proximal poron o he penile urehra. Each 
gland is composed o many lobules conaining ubuloacinar 
secreory unis. The mucosa o he secreory unis includes a 
simple columnar epihelium which secrees a mucous produc. 
The heigh and acviy level o he epihelium is, again, 
esoserone-dependen.

The bulbourehral glands produce a clear mucous secreon 
during erecon ha lubricaes he wall o he urehra. This 
ensures he smooh passage o semen during emission.
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