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JFrom renal portal win

A f3

F ig .  14-1.  BOSIC  s t r u c t u r e  o f  v e r t e b r a t e  kidney,  schemat ic .  In  A ,  on  offererIt  glometuiar

orterlole,  1, penetrates o Bowman capsu le ,  5  (por t  o f  the  wall removed) ,  to  fo rm o gio-
merulus.  T h e  glomerulus  p l u s  t h e  capsule  constltute o renul  corp~scIe.  E m e r g i n g  fron,  t h e
capsu le I S on effelent  glomerulor  arteriole,  2 ,  that  te rm inates  in a perltubulor  ccp~llary  IXXI.
A l s o  contrlbuhng  t o  t h e  perltubulor  coprllarres  1s  o venuie,  3 ,  f rom the renal  portal  systen?.
Emerging  f r o m  t h e  perttubular  copiilorles  I S  o  renai  venule,  4 .  B ,  Repllcatlon  o f  renal  co,-
puscies  in o s ing le  body segment .  C, The mcreased  number  of  tubules  per  segment dwupts
the  metomerlsm  of  the  nephrogenlc.  mesoderm.



A. ARCHiNEPHRIC  TUBULE

’9. ANTERIOR TUBULE C .  METANEPHRIC  T U B U L E

Fig. 14-2. increasingly speciohzed  kidney tubules and associated glomerul~
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\
Pronaphric  chamber

Pronaphric  hrbuk

-Pron~phric  duct

PRONEPHROS

Fig.  14-3 .  Encopsulaled  pronephric kidney  of
the IS  mm. lorvoi  f rog, schemotlc.  I I ,  III, and
IV, levels of the second, thud, and fourth so.
mter.  The next tubule to form ~111  be o meso-
wphrlc  tubuic ot the level of somite  VII .  The
glomus  represents three fused glomwuli





Archineiphric  duct

ARCHINEPHROS

Fig.  1 4 4 .  Hypothetlcol  prlmitlve  kadney, 01~0

c&xl  holonephror,  with  external glomeru!l.
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SHARK URODELE

Fig. 14-3.  Fate  of the nephrogemc  mesoderm  m  reprerentohve vertebrates





Kidnsy-

StiARK

fig.  14-6 .  Urogsmtol  sys tem of  o male shark

Accersory  urmory  ductr,  not shown, ace  +Ilustrated
i n  Fig 14.19,  B
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\; / 1 36 mm.

HUMAN EMBRYO

Fig. 14-8.  Rtght  funchoroi  mesonephros of u 36

mm. humor  e?lbryri.  (Reaiown  from AltschL~le.‘“‘]





Muellerian  duct

LATER

Fig. 14-9.  Developmental changes m the urogemtal  system of CI female ammote.  In the
early stage  (left) the mesonephrlc  kidney and duct are present, and the metanephrlc  bud
has formed. The undlfferentipted  muellerion  duct IS wesent.  In the later stage the meso-
nephric kidney and duct hove regressed, except for remnants, and  the muellermn  duct hos
differentmted,  to form D female reproductive tract.
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Interlobular  artery--

Arcuote  artery

Interlobar  artery

Pyramid in
medulla

Medullory
ray

Glomerulus

Fig. 14-10. Representative momma-
lwn  kidney, frontal section. The renal
vein  has been removed. Gray oreo  IS
p&s  and ureter. Glomeruli ore con-
fined to the cortex. Loops of He&
and common collecting tubules com-
prise the medulla. The kidneys of cats
and rabbits hove only one pyramid.

Distal convoluted
. tubule (cuboidol)

Proximal convoluted
‘tubule  (low colum”ur)

L)owman’s  capsule
’ (simple squamous)

Fig. 14-l 1.  Frontal section of o  small oreo  of the cortex of o  mommollan  kidney.  Collect-
ing tubules and  loops of He&  extend into the medulla OS  medullary rays.  (From Beve-
lander: Essentials of histology, ed. 6, St. LOUIS, 1970, The C. V. Mosby  Co.)
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NEWBORN HUMAN AaUlT OrfER

Fig. 14-12. Several lobulated metanephrlc kidneys
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Meronephror
Swim bladder

!

Infertine

TELEOST

Fig. 14-13. Caudol  end of  u rogen i ta l  sy s tem of  a m o l e  teleost  (pike),  l e f t  loterol  wew.

The unpowd  urmory  b ladder arises  as CI  bud of f  the un i ted bases  o!  the  twb  mesonephrlc
ducts. Note absence of cloaca. (Redrawn from GoodrIch  ‘)

ANURAN



Dorsal  r o o t  ganglion
Skeletogenour a /Neural  t u b s

vein

Gonodol ridge

Donal  mo,*nt*ry

Portcardinal  vein

Intestine

Right  umbilical
v&l

Stomach

Vit*llim artery

Somotoplwn

Leh  umbilical win

LVihllin*  vein

I
in vweol  I1ywntq

Actual length of  above  embryo  (e mm.)

I
Actual length of ope,rum at bwth  ( 10 mm.)

RQ. 14-15.  Qporrvm  embryo (Didelphis) 6% days after cleavage, cross s&Ion.  lhe
gonodol  primordio ore  shown in black.
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Fig. 14-16.  Two methods of entrapment of cc&m to form a hollow ovary  ,n t&osts.
The gonadal  ridges  ore shown ,n cross section.
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!J ( h i g h e r  v e r t e b r a t e s )



MALE TOAD

Fig. 14-I  7. Btdder’s  organ and the rudimem
tory *em&  reproducttve  tract m  0 mole Bufo,
ventral view. Only the left orgonr  ore illustrated

I, ’I(
1:

-/
\‘:Y‘,;\: ”iI / ‘;i 1,), 1? ,:I(1’ ‘,‘,

FEMALE MALE

Fig. 14-l  6. Coudal  d~rplocement  of mammalian  gonads. ‘The ovonon hgoment  ond the
round llgoment of the uterus collectwely  ore homologous wth  the male gubernoculum
Arrow  indlcote the route of tronslocotion  of the right gonods, ventral  wew.  C, Scrotal  recess
of coelom:  Sd, spermotic  duct arching over  the ureter.



A. BASIC PLKN

D. STURGEON

8.  DOGFISH C. AMNIOTE

E. POLYPTERUS F.  TELEOST

Fig. 14-19. The mesonephrlc  duct (block) as  o  carrier of sperm and urine. A, Basic  plan.
carrying both sperm and urine. 8, Corrymg  l l tt le wne,  chiefly o  spermafic  duct. C, Carryrng
sperm only. D to F, lncremng  tendency toward CI  separate sperm duct, the mesonephrlc
due?  carrying shrine.  U-g papilla, Urogenital papilla.



duct

EARLY

duct -

LATER

Fig.  14-20. Urogen~tol  system of developtng mole arrmote.  In the earher  rtoge  (left] some
of the  kndney tubu les  have Invaded the  testis  to  become voso  efferent~o ln the  later s t a g e
Iqht) the mesanephror  has regressed except for remnants  (poradldymts),  and the mueilerlan
dud her  regressed  (b roken l ines ’  a t  *right) ihe meronephnc  duct  remomr  t o  ccrry  rperm
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Necturus udz  @bystoma. ?%I  Necturus (Z$  ~d-71);  vasa sfferentia



AMBVSTOMA

Fig.  14-21.  Urogemtol system of a male urodele,

ventral “sew.  The teshr  IS reflected to the observer‘s
left ond the armory  tubules lo the right. (Redrawn
from Baker and Taylor.‘*‘)
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Sperm duct

Ischioccwernorur
muscle

Neck of
-bladder

Prostate

Membranous
urethra

Eulbourethral
g land

Caput
ep id idymi r

C A T
Fig. 14-23. Urogemtal  system  of o  rooster. Fig. 14-24. Urogenital system of Q  male cat,

ventral view.

Fig. 14-25. Accerswy  sex organs of o  mole hamster,
ventral wew.  The bladder and  urethra hove been
opened to show entrances of ducts. 1, Ureter; 2,
sperm&c duct; 3, urethra; 4, coagulating gland; 5,
seminal vesicle; 6, cramal  prostate; 7, coudal  prostate;
8, ompullory  gland.  A bulbourethral gland enters the
urethra farther coudod.





4 3 7



4 3 8

TURTLE

Fio. 14-26. Urogenital  system and clooccl  of D male  turtle, dorsal wcw.  The roof of the
cloaca  has  been cut away.  and  the penas  is m  on extended position. The rectum, which
enters the cloaca  dorsal to the urinary bladder, has been removed The vos  deferens  is the
old mcronephrlc duct

I-- Larp*  intestine

n ) (-J--Testi*

ALLIGATOR

Fig. 14-27. Urogenital system 07  o sexually im-
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“6
uU?l  mue llerlan ducts

Fig. 1 J-28.  Urogenital system 0: female necturur,
ventrot  WM.

papilla

Fig. 14-29. Reproductive system of female
Sqdur,  ventroi  v iew .  The  lefi O”Ory  has  been

removed.



F i g  14-30.  Fern&  rsproducttva  s y s t e m s  o f

two bony bh  In the teleort,  OYCI  arc shed  Into

fis .~vaiion  cavity
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(albumin-sex ‘ I Wing  orea)

Shell gland (ut,,,us)
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-Urogenital sinus

OUPLEX  UTERUS

Fig. 14-35. lnternol  passoyewoys  in the female
reproductive tract of rm ?poss:,m.  Smpare  with
the external view in  F!g.  14-36.  ihe bladder has
beer! omtted.
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hpier  utertis Bipartite &era Simplex  uteru,

MARSUPIAL KABBii M O N K E Y

Fig. 14-36. Reproduchve  tracts  of three female  mc~mmals 1 ,  Oary;  2 ,  ovtduct;  3 ,  holn

o f  u te rus :  4 ,  bocly  o f  u te rus ,  5 ,  vogmo;  6 ,  viogen~w  s,nus,  7,  urmary  b ladder;  8 ,  urethra;
9 ,  vestibule  o f  prlmote  In the  prlmote  [ rhesus  monkey)  th r  u rethra opens  Independent ly
,nto  t h e  v e s t i b u l e  lust antewr  t o  t h e  opening  o f  the  vay~no.  The marsup~ol  (redrow  f r o m

McCrody”‘)  I S  a n  o p o s s u m .  s h o w n  also  ,n  F,g. 14.35.

Oviduct
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Hind gut

Albntoir

-

BISEXUAL STAGES

I

ktum

) Metonephric  bud

Rsctwll
F

Fig. 14-38. Fate of the mammolmn  cloaca,  mueilenan  ducts (gray),  and mesonephrtc  due!
(block). A and B, Bisexual  stager.  Only the left mueilerwn  and mesonephrtc ducts are
shown. In B !he  cloaca IS becoming subdwded  by the urorectal  ‘old In to CI  tirogenital  SI~‘JS
ventrally  and o  rectum dorsally. C, Typtcol  adult female mcmmol  D, Female p-‘mote,  a
modif,cut,on of the conditnn  shown ,n C. !n  C ond D, the contrlbvtacns  of both the left

cd right mueller,or,  dur’s clre shown E,  Deveropmg  m&  shwng  ieorientotlon  ct  ir~eso-
neptir.c an,: metnltohiic  ducts. F, Ad&  mole
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rat vagina, ll%rectum

L
muellerian ducts nmhwt&wwn  cloaca

Right efferent
renal vein

bladder

Fig. 14-22. Urogenatal  organs of male lizard An&  carolrnensis,  ventral wew.  The kidneys
ore metanephnc.  The hemipenes ore seen in an everted (erect) posltlon.


