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Objectives

> |dentify the embryological origin of kidneys & ureters .

» Differentiate between the 3 systems of kidneys during development.

» Describe the development of collecting & excretory parts of permanent
kidney.

» Describe the fetal kidney & identify the pre- and postnatal changes that
occur in the kidney.

» Enumerate the most common anomalies of kidneys & ureters.




Embryological Origin

iThere are three layers of mesoderm which are parietal ,lateral
rand intermediate mesoderm .However, just one of them contains:
‘the kidney and ureter which is intermediate mesoderm.
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+«+ Embryological origin of kidney and ureter is from intermediate ™
meSOderm Lateral mesoderm

Notochord

= intermediate mesoderm differentiates into: (two elevations):

= Amnion
Coelomic spaces

Nephrosenic

1. Nephrogenic ridge forms kidneys
(cord) (lateral) : and ureters.
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Development Of Kidney

= Three Systems The Kidneys Develop:

(pronephric system
/
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* appears at beginning of 4th week in cervical H _ ”clerwcol region | O
region (upper part of nephrogenic pool) | s ebligsedd, ey
+ analogous to kidney of fish dlau¥l 48 gt agis | | Upperparfof Jié i ) .\‘
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. Fronepnric system: + formed of tubules - 8 and a duct = 4y H . o 23 ..
* not functional in human H Tubu\efobééngrri ! i
* disappears (temporal) | duct !
¢ Only tubules will disappear.(duct is available) i !
P I Vitelline
duct

* appears at end of 4th week in thoracic and
abdominal regions

* analogous to kidney of amphibians %S JS& 4.5 .
a3l Allantois (mesonephric system

¢ formed of tubules and a duct

* Function but temporarily

R 0 ¢ The duct will form genital duct in males

2. Mesonephrlc SyStem : ¢ genital duct transfer the sperm from testes to
urethra

* In both sexes: forms ureteric bud

* In males the mesonephric duct will be part of
the genital system , while in female it will
disappear except the most lower part it will
form ureteric bud, so in both sexes the lower
part will form ureteric bud.
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Mesonephric

(metanephric system)

Videos for extra
explanation:
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* appears at 5th week in pelvis i ProneEhros i
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3. Metanephrlc SyStem: * starts to function at 9th week Mesonephros
metanephros




still didn't get it? (Extra, You can skip it if it was clear
to you)
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Metanephros (Permanent Kidney)

Metanephros: is permanent kidney.
Formed of 2 origins:

1- Ureteric bud :derived from distal end of mesonephric duct :
gives collecting part of kidney. Jdsil awai g Js sl

derived from nephrogenic cord and
gives excretory part of kidney. sl Léai g J gl

COLLECTING PART

A- Ureteric bud elongates and penetrates metanephric mass.

B- Stalk of ureteric bud forms_ureter and cranial end forms renal pelvis.

D- Continuous branching gives_straight then arched collecting tubules.

arch & Wil straight tubules Libay g &l ) jain) xa
(0 e i bl 3
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T— ). Arched collecting tubule

Mesonephric duct

Metanephric mass
of mesoderm

Ureteric bud

Renal pelvis

Major calix

Minor calix

Renal pelvis

Mesenchymal
cell cluster

Metanephric mass
of mesoderm

T Groove between lobes

Straight
collecting /

tubule




still didn't get it? (Extra, You can skip it if it was clear to you)
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Excretory Part

v Each arched collecting tubule is surrounded
by a cap of metanephric mass.

v" The metanephric cap forms the
metanephric vesicle

v" The metanephric vesicle elongates to form
an S-shaped metanephric tubule.

v The end of each tubule forms glomerular or
Bowman'’s capsule.

v Each glomerular capsule is invaginated by
capillaries glomerulus.

v The tubule lengthens to form: proximal
convoluted tubules and distal convoluted
tubules and loop of Henle.

Capsule of kidney
Metanephric mass /-\
of mesoderm .

Cell cluster

Metanephric vesicle

Arched collecting tubule

Site of contact of tubules
Arched collecting tubule

°\ | Metanephric tubule
Metanephric vesicle

Straight collecting tubule Mesenchyme

Straight
collecting
tubule

Distal
convoluted
tubule

Proximal
convoluted
tubule

Descending

and

ascending

limbs of nephron
loop (of Henle)

Glomerular capsule




still didn't get it? (Extra, You can skip it if it was clear to you)
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The Nephron

- The nephron: functional unit of kidney.

Straight

collecting
r - 1.Excretory tubule formed of e
+ The nephron is formed by .. | metanephric mass (cap). bioal
i fusion of: \\ ::L(.)t:\‘:/lce)luted
i - excretory tubules el ; _
| - collecting part 2. Arched coIIe_ctlng tubule Proximal
(P — / formed of ureteric bud. tubule
| Descending
and _
- Each kidney contains: 800000 — 1000000 nephrons. Glomeruiar capsuie | Bt seshias
loop (of Henle)

- No more nephrons formed after birth.

CRITERIA OF THE FETAL KIDNEY:

Suprarenal or adrenal glands

% Kidney is subdivided into lobes that are visible externally.
« Lobulation diminishes at the end of fetal period.
< Nephron formation is complete at birth.

“ No more nephron is formed after birth.

Ureter Kidney

1

b- The difference between kidney in adult and fetal: (from team 436 ) !
1 fetal : small size , has lobes that can see with eye and disappear at the end of the fetal. |
| Adult: large size , has no lobes ( if it has lobes (abnormal) ) |



Changes Of Kidney Before Birth

2. Change in blood supply:
As the kidney ascends, its
1. Change in position: The kidney ascends ?é?]%? t?rlfe%%l% :Sthggrsn];%nr:
from pelvis to abdomen and attains its iliac arteries (pelvis) into
adult position, caudal to suprarenal gland. S
(abdominal aorta)
(abdomen).

metanephric J) ¢ G Ll LI L) $0585 09 L8 Ayl
Ol il AL Al (A e &AL (10 4l Aimass
Ut oally Aslean & 0 (360 il Ly fasureteric bud, J
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s

Suprarenal gland Mesonephros Suprarenal artery Suprarenal gland

Kidney

Sites of
former
renal

arteries

__________ 1
|

————— e —

____________________

Mesonephric
duct

Ureter




The Fetal Kidney

What happens at the
9th week ?! (This week is
very important for the
kidney).

Changes of kidney after birth:

>

Increase in size: due to elongation of fubules
and increase in connective fissue between
fubules and no increase in nephrons
Disappearance of kidney lobulation

Inferior vena cava

Jhase (A a5 e 2V ll ey 24K
.nephrons

Jiles i 8 L&Y [obules J) 1aw
82 s amy Lalad o335 4 33Y )




Congenital Anomalies

A- Pelvic kidney: failure of ascent of one kidney (ureter is
short)
(ol s Lo ind Gl ddkaie (b (585 (g jiall (085 gl b oS3 ALAN),

B-Horseshoe kidney (very common): the poles of both kidneys
fuse (usually the lower poles) : the kidneys have a lower position than
normal but have normal function.

The fusion may compress the inferior mesenteric artery which
originate from abdominal aorta , and supplies descending colon ,
sigmoid colon and part of rectum and these areas may be affected.

i Unilateral renal agenesis: due to absence of one ureteric bud.
There will be one kidney.
ureteric bud —be s IS Ledle (5 400N dgall g Al (ST dga

’
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§//—Common iliac artery

Renal artery.

Inferior
mesenteric
artery

Ureters




Congenital Anomalies

N\,
Y

i Supernumerary kidney: due to development of 2

\

i ureteric buds (in one side).
JS S () 5S5 (ghe it 3aa) 5 Aga B 2 ureteric buds 4 oS 7
L Gals Cillay 52 5

Suprarenal gland

Supernumerary kidney

Two ureteric buds

| C- Right side (1): malrotation of kidney sl i Ja\
Al dgal) Lgdlil) 5 apudal) LgilSa 8 240K

Left side (2): bifid ureter and supernumerary kidney.
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Suprarenal gland

Bifid ureter

Complete division
of ureteric bud




Beginning of 4" week

End of 4th week

At 5th week

9th week

At birth

After birth

- In cervical region
Appearance of - Not functional and will
Pronephric system disappear
-analogous to kidney of fish

- in thorax & abdomen regions
- Temporarily Functional
-gives uretic buds and male

Appearance of

Mesonephric system genital duct

-analogous to kidney of
amphibians

Metanephric system - in pelvis
appears - permanent kidney

-Metanep system starts working
- Glomerular filtration starts

- The kidney reaches its adult position and receives new blood
supply(abdominal aorta)

- Hilum rotates medially

Nephron formation is complete

- Lobulation of kidney disappears.

- Kidney increases in size due to elongation of existing tubules
not due to increase in number of nephrons.

Kidneys & ureters Ureteric bud gives: Metan;ip‘)lle\:l.c mass

 originates from

o ureter + collecting

¢ excretory part of

nephrogenic ridge part of kidney kidney (Bowman
(cord) of (calyces, straight & capsule, proximal &
intermediate arched collecting distal convoluted
mesoderm. tubules). tubules, loop of

¢ permanent kidney is
made of ureteric bud
+ metanephric mass

Henle).

Pelvic kidney

Congenital anomalies

Failure of ascent of one
kidney(short ureter)

Horseshoe kidney

Fusion of kidney lobe (normal
function)

Unilateral renal genesis

Absence of one ureteric bud

Suprenumerary kidney

Development of 2 ureteric
buds(in one side)

Malrotation of kidney

Ventral hilum (facing

Bifid ureter and supernumaray
kidney

The ureter itself spl




CQ

appears at beginning of 4th week?

) pronephric system

b) mesonephric system

c) metanephric system
2)appears at 5th week?

a) pronephric system

b) mesonephric system

c) metanephric system

3) analogous to kidney of fish?
a) pronephric system

b) mesonephric system

c) metanephric system

4) in thoracic & abdominal regions?
a) pronephric system

b) mesonephric system

c) metanephric system

5) ureteric bud is derived from ?
a) pronephric system

b) mesonephric system

c) metanephric system

6) gives excretory part of kidney?
a) pronephric system
b) ureteric bud
c) metanephric blastema
7)Origins forming the permanent kidney?
a) pronephric system + mesonephric system
b) ureteric bud + pronephric system
c) ureteric bud + metanephric blastema
8)When will the kidney change it’s arterial supply?
a) Week4
b) Week 5
c) Week9
9)glomerular filtration starts at?
a) Week 4
b) Week 5
c) Week9

10) As the kidney ascends, its blood sugply changes from renal branch of
............ to renal branch of 2................

a) 1-abdominal aorta 2-common iliac
b) 1-common iliac 2-abdominal aorta
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