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Vertebrate Kidney 

• Vertebrate kidneys consist of  glomeruli, tubules surrounded by peritubular capillaries, & 

longitudinal ducts. 

 

•  Variations in kidney structure among vertebrates are primarily in the number & arrangement 

of  the glomeruli & tubules. 

 

• Glomeruli are masses of capillaries that (along with Bowman's capsule) 'filter' the blood - the 

first step in eliminating waste products from the blood. 

 

• Kidney tubules collect the glomerular filtrate & conduct it to a longitudinal duct.  

 

• Tubules consist of several segments & begin as a Bowman’s (or glomerular) capsule. A 

glomerulus plus its surrounding Bowman's capsule is called a renal corpuscle. 

 

• Longitudinal ducts = begin developing at anterior end of  kidney & grow caudally until opening 

into the cloaca 



1 = Bowman's capsule, 2 = glomerulus, 3 = afferent arteriole, 4 = efferent arteriole, 

5 = proximal convoluted tubule, 6 = distal convoluted tubule, 7 = collecting duct, 

8 = loop of Henle, 9 = peritubular capillaries 

 

  





3 kidneys are a part of one organ 















• In sharks and caecilians, the kidney is opisthonephros, i.e., mesonephric tubules extend posteriorly 

throughout the length of the coelom. 



















In tailed amphibians the kidneys are rather elongate structures as in 

elasmobranchs. 

 

But in anurans there is a tendency for these structures to be short and compact. 

 

Renal corpuscles are large to assist in the elimination of water and, thus, prevent 

excessive dilution of the body fluids. 

 

 

Most marine fishes other than elasmobranchs, have the renal corpuscles very 

small so as to reduce water loss. 

 

The renal corpuscles are much larger in freshwater fishes than in marine species.  

 
Elasmobranchs, unlike most marine fishes, have large renal corpuscles. 



In some amphibians the archinephric 

duct is both genital and excretory in 

nature in the male, whereas in 

others the archinephric duct serves 

only for the transport of sperms, and 

the kidney is drained by a new duct, 

somewhat comparable to the ureter 

of higher vertebrates. 

 





New Excretory Duct 



• Metanephric has a double origin, a tubular outgrowth arises from the base of 

mesonephric duct near the cloaca and it grows anteriorly and dorsally and eventually 

the metanephric tubules open into it. 

 

• Its distal end dilates to form the pelvis which divides several times to form collecting 

tubules, while its proximal part becomes the ureter or metanephric duct.  

 

• The nephrotome gives rise to metanephric uriniferous tubules of which there are 

thousands with no segmental arrangement. 

 

• The metanephric tubules become long and much coiled and have glomeruli enclosed 

in Bowman’s capsules but they lack peritoneal funnels so that all connection with the 

coelom is lost. 

 

• The metanephric tubules are much convoluted, and a thin U-shaped loop of Henle is 

formed in between proximal and distal convolutions of the tubule. 

















• Urinary bladders are found in all vertebrates except agnathans, snakes, crocodilians, some lizards, 

& birds (except ostriches). 

• Fish - bladders are terminal enlargements of the mesonephric ducts called TUBAL BLADDERS. 

• Amphibians through Mammals - bladders arise as evaginations of ventral wall of the cloaca. 



TUBAL BLADDERS. 



Cloacal Bladder  









Fig- Evolution of the Urinary Bladder 











Embryonic Development 

Gonads and Gametes 

• The paired gonads arise from the genital ridge, initially a thickening in the splanchnic mesoderm to 

which adjacent mesenchyme cells contribute 



 The gonad shows neither unique male nor female characters at this early stage, it is termed an 

indifferent gonad. 

 

  The gonads of both sexes initially contain germ cells, the future sperm or eggs. 

 Germ cells themselves do not arise in the genital ridge nor even in the adjacent mesoderm. 

 They do not arise in the embryo at all. 

 They first debut in remote sites outside the embryo in the extraembryonic endoderm.  

 

 From the extraembryonic endoderm, they undergo a journey that takes them eventually to the 

indifferent gonad, where they take up a permanent residence.  

 

 In females, germ cells establish residence in the cortex.  

 

 In males, arriving germ cells establish residence in the medulla, which develops into the seminiferous 

tubule. 





Reproductive Tracts 

• Parts of the embryonic urinary system are salvaged by or shared with the genital system. 

 

• In female mammals, the mesonephric duct (wolffian duct) drains the embryonic 

mesonephros, but it regresses later in development when the metanephros and its ureter 

become the kidney of the adult. 

 

• A second parallel Müllerian duct arises next to the embryonic mesonephric duct before it 

regresses. 

 

• The Müllerian duct forms the oviduct, uterus, and vagina. 

 

• A few mesonephric tubules may persist as the Paroöphoron and Epoöphoron. 

 

• In male mammals, the mesonephric duct becomes the vas deferens. 

 

• Mesonephric tubules and some of the associated ducts contribute to the epididymis. 



FIGURE: 

Duct derivatives male 

and female  

(a) The Müllerian and 

Archinephric ducts 

have different fates 

in females and 

male.  

(b) Embryonic 

formation of the 

male and female 

genital systems in 

mammals. 





FIGURE: Urogenital systems of male fishes. (a) Hagfish, Bdellostoma. The single testis of the hagfish hangs in the dorsal 

body wall between the kidneys. (b) Elasmobranch, Torpedo. (c) Lungfish, Protopterus. (d) Teleost, sea horse 

Hippocampus. 



• The accessory urinary ducts, distinct from the archinephric ducts, are 

usually present to service the posterior uriniferous kidney. 

 

• In bony fishes, the archinephric ducts drain the kidneys and may receive 

sperm from the testes.  

 

• However, the testes tend to develop separate sperm ducts and routes of 

exit.  

 

• In most teleosts, this separate duct system forms a testicular duct, which 

is not homologous to the archinephric duct and may even establish its 

own opening to the exterior. 



FIGURE: Urogenital ducts of male fishes. (a) Shark. (b) Sturgeon and bowfin. (c)Bichir. (d) Teleost.  

 

In sharks, an accessory urinary duct develops to drain the kidney, and the archinephric duct is 

concerned with sperm transport. In other groups, additional ducts that develop to drain the testis 

sometimes join the archinephric duct. In teleosts, these exit independently. 
 



• In Necturus , the archinephric ducts transport both sperm from the testes and urine from the uriniferous 

kidneys. 

• In salamander families, new accessory urinary ducts service the caudal kidneys, and sperm are 

transported from the testes through tiny ducts in the cranial kidneys to the archinephric ducts (vas 

deferens) to be stored. 

FIGURE: Urogenital systems of male amphibians.  

(a) Salamander, Ambystoma. 

(b) Salamander, Gyrinophilus. 



• In all frogs and a few species of salamanders, tiny ducts that reach 

directly from the 

     testes to the archinephric ducts bypass the anterior part of the kidneys. 

 

• In some adult amphibians, the archinephric ducts may have both 

reproductive and excretory roles. 

 

• In other species, these ducts may be involved exclusively in sperm 

transport, and new accessory urinary ducts may drain the 

opisthonephros. 

 

• In male amniotes, the archinephric duct (vas deferens) transports sperm 

exclusively. 



FIGURE: Urogenital ducts of 

tetrapod males.  

(a) Most urodeles and most 

anurans (adults).  

(b) Some urodeles and some 

anurans (adults).  

(c) Reptiles and birds.  

(d) Mammals. 





Female Reproductive System 









• Cyclostome ovaries lack ducts. Instead, eggs are shed into the coelom.  

 

• From the coelom, they reach the cloaca (in lampreys) or anus (in hagfishes) through 

secondary pores.  

 

• The archinephric ducts drain the kidneys exclusively. 

 

FIGURE:  Hagfish Ovary. 



• In elasmobranchs, The Müllerian duct, or oviduct, differentiates into four 

regions: funnel, shell gland, isthmus, and uterus 

 

• In many teleosts, the oviducts regress entirely, leaving egg transport to 

new ovarian ducts. 

 

•  It is not homologous to the oviducts (Müllerian ducts) of other 

vertebrates. 

 

• Instead, they are derived from peritoneal folds that embrace each ovary 

and have grown posteriorly to form new ducts. 



FIGURE:  Oviducts of female fishes. (a) Shark. (b) Sturgeon and bowfin. (c) Bichir. (d) Teleost. 



FIGURE:  Urogenital anatomy of tetrapod females. 



FIGURE: Urogenital systems of 

tetrapod females, ventral views. 
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