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Identify 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.




: - There are three layers of mesoderm which are parietal ,lateral and intermediate mesoderm
L.However, just one of them contains the kidney and ureter which is intermediate mesoderm.

- Embryological origin of kidney and ureter is from intermediate mesoderm

- intermediate mesoderm differentiates into: ( two elevation).

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

2. Gonadal ridge (medial):
forms gonads (testes or ovaries).
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https://www.youtube.com/watch?v=628uJUHPF-g&list=PLQ9L9YPwJ5i8Hg__LZE-QFN7V2huzZvJ0&index=2

Development Of Kidney

+* Three Systems The Kidneys Develop:

1. Pronephric system:

3. Metanephric system:

* appears at beginning of 4th
week in cervical region
(upper part of nephrogenic
pool)

* analogous to kidney of fish
Hlowd &8 S dda

» formed of tubules: 1.5 and a
duct » Ry

* not functional in_human
* disappears (temporal)

e Only tubules will
disappear.(duct is available).

§ SSKadnd Oy JS e E
Upper part of nephrogenic !
pool H

O Ble (29 ]
Tubules open in duct !

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

analogous to kidney of
amphibians 4.5 S 4
a9l

formed of tubules and a
duct

Function but temporarily

The duct: In male: forms
genital duct

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

appears at 5th week in_pelvis

starts to function at 9th
week

*Very important *

E This system will give !
i the permanent kidney :

Vitelline
duct

Allantois

Cloaca

(pronephric system)
/

Y Mesonephric
duct

(metanephric system)

>

Videos for extra
explanation:
Pronephros
Mesonephros
metanephros



https://www.youtube.com/watch?v=gudImyBfhYw&list=PLQ9L9YPwJ5i8Hg__LZE-QFN7V2huzZvJ0&index=3
https://www.youtube.com/watch?v=kKCKp9okCAE&list=PLQ9L9YPwJ5i8Hg__LZE-QFN7V2huzZvJ0&index=4
https://www.youtube.com/watch?v=LPhGuVeF7GI&index=5&list=PLQ9L9YPwJ5i8Hg__LZE-QFN7V2huzZvJ0

Metanephros (Permanent Kidney)

Urorectal
septum

2- Metanephric blastema (mass): (from most lower part of nephrogenic cord). -.
gives excretory part of kidney. ( el (&g palsiw JI ¢5=d)) : stanephric

blastema

( COLLECTING PART ) e

Metanephric mass

= _-’7'
A /'// - of mesoderm

Ureteric bud

Renal pelvis

Major calix

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

Ureter

Minor calix

Renal pelvis

C- Branching of renal pelvis gives 3 major calices. Branching of major C
calyces gives minor calyces. Uuaag §,a5 105y ele £yailuell J1s J305 b iy sdl cpiins)
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Metanephric mass
of mesoderm

D- Continuous branching gives straight then arched collecting tubules. D

T Groove between lobes
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Metanephros: is permanent kidney.
Formed of 2 origins: A -\ ‘
1- Ureteric bud (derived from distal end of mesonephric duct) : ( Jsd! aeze) -' ’
gives collecting part of kidney. 3/
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Excretory Part

Arched collecting tubule

Site of contact of tubules
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Arched collecting tubule 7
Metanephric vesicle I " \
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Straight collecting tubule

(Metanephric vesicle ) daladll oud Al odn (§

Metanephric tubule

Mesenchyme

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

“EXCRETORY PART (CONT).”

- The end of each tubule forms glomerular (Bowman’s) capsule.

Straight
collecting
tubule

___________________________________________________________________________________________________

- Each glomerular capsule is invaginated by capillaries (glomerulus).

Distal
convoluted
tubule

Proximal
convoluted

- Descending
and

Lidanly (S 9kaidy AS| Jglas Jguns i
: proximal and distal convoluted tubules + loop of Henle

- ascending
limbs of nephron

Il3lomerular capsule

- Each arched collecting tubule is surrounded by a cap of metanephric mass.
Capsule of kidney
- The metanephric cap forms the metanephric vesicle. T ———— I //;/M?/Metanephnc vesicle




The Nephron

- The nephron: functional unit of kidney. /;Q\ Straight

\ collecting
- The nephron is formed by fusion of: (collecting part +excretory tubules) @Tmbu'e
s/ Distal

1.Excretory tubule formed of metanephric mass (cap). M = i,

Proximal
2. Arched collecting tubule formed of ureteric bud. .
) s
Glomerulus f Dejcending
- EaCh k|dney ContaInS. 800000 - 1000000 nephronS. Glomerular capsule :gcending
. limbs of nephron
- No more nephrons formed after birth loop (of Henle)

Lobulation diminishes at the end of fetal period.

Nephron formation is complete at birth .

No more nephron is formed after birth .

- The difference between kidney in adult and fetal: Loba Ureter, widney

|
; fetal : small size , has lobes that can see with eye and disappear at the end of the fetal. !
I Adult: large size , has no lobes (if it has lobes (abnormal)) .

CRITERIA OF THE FETAL KIDNEY :
Suprarenal or adrenal glands
Kidney is subdivided into lobes that are visible externally. o~




Changes Of Kidney Before Birth

- Changes during development:(by 9th week).
1. Change in position: The kidney ascends from pelvis to abdomen and attains its adult position, caudal to suprarenal
gland. (/S ks Ll e Lgadgy (8 w5 JUyylyws J Juoss W) Jgbl jle Body trunk o cuws Gs) allas)
2.Change in blood supply: As the kidney ascends, its blood supply changes from renal branches of common iliac arteries
(pelvis) into renal branches of (abdominal aorta) (abdomen).

3.Rotation: Initially, hilum (site of entry and exit of vessels and nerves) is ventral then rotates medially about 90° and becomes medial

Suprarenal gland Mesonephros Suprarenal artery Aorta Suprarenal gland
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https://www.youtube.com/watch?v=MBggSFG5A10&index=6&list=PLQ9L9YPwJ5i8Hg__LZE-QFN7V2huzZvJ0

The Fetal Kidney

Celiac nodes
Diaphragm Superior mesenteric nodes

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

- beginning of glomerular filtration (start of function).

- The kidney attains its adult position at the level of L2 and receives its supply from renal
artery(abdominal aorta).

- The hilum is rotated medially.
- Kidney is subdivided into lobes that are visible externally. Lobulation diminishes at the end of

)

fetal period. | =
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- Increase in size: due to elongation of tubules and increase in connective tissue 1 3ile B3V gll day JUSIIO) Byai M oge® !

between tubules (not due to increase in number of nephrons*). e T T

- Disappearance of kidney lobulation. L5V gll Judlo 878 (§ slaizsVb(wsl) Il w
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Congenital Anomalies

A- Pelvic kidney: failure of ascent of one kidney (ureter is short)
(a3 0552 sall JUby (a9l § 0SS 29yaell (29 habed! § 0sSan JuSVI). | —
B-Horseshoe kidney:( cua=ui 50> Jsi Js)(very common): the poles of both Zd ;
kidneys (usually the lower poles) fuse: the kidneys have a lower position than B eraicavh , K o
normal but have normal function. Aorts Tesoiele

artery

Common iliac artery
Aorta

The fusion will cause compression of inferior mesenteric artery which originate from
abdominal aorta , and supplies large intestine(transverse colon,left desceniging colon

Urets

Ureters

and rectum ) so all these areas will be affected.

A- Unilateral renal agenesis: due to absence of one ureteric bud.
dg=9 9 8d>9 GuSII IS (0 33T o )90 Lgud O 9Sud dg)
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Suprarenal gland

Metanephric
mesoderm

).
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B- Supernumerary kidney: due to development of 2 ureteric buds
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Absence of
ureteric bud

Bladder

C- Right side: malrotation of kidney
Left side: bifid ureter (one ureter will divide to two)
and supernumerary kidney.

Suprarenal gland

Suprarenal gland

Bifid ureter

N
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Complete division
of ureteric bud

helium of kidney will be in lateral side (ped! dg>
one ureter (3 dSiiw 3uS ¢y AS| 4d O gSud Hlundl dg>

Picture ( c) : has 2 anomalies




Summary

End of fetal period

At birth

Congenital anomalies

Pelvic kidney

Horseshoe kidney

Unilateral renal genesis

Suprenumerary kidney

Malrotation of kidney

Bifid ureter and supernumaray kidney

' Date Event
Beqginning of 4" week
End of 4t" week
At 5" week
9th week
(very very important)©




Questions

a- Mesonephric system b-metanephric system c-pronephric system d-nephrogenic cord.

a-increased number of nephrons b-increased blood supply c-elongation of tubules d- disapearance of lobes.

a-collecting part b-excretory part.

a-4thweek b-5thweek c-9thweek d-at birth.

a-4thweek b-5thweek c-9thweek d-at birth.

a-superior mesenteric arteries b- suprarenal arteries c-common iliac arteries d-splenic artery.




ANY
SUGGESTION
OR ISSUE

USEFUL VIDEOS

r-------"- " - """, —_— |
| https://youtu.be/yigznAyhnGo?t=19 |
: https://www.youtube.com/watch?v=W76SYjJDHWA :

u @Embryology43é6
Embryology436@gmail.com



https://youtu.be/yigznAyhnGo?t=19
https://www.youtube.com/watch?v=W76SYjJDHwA
https://docs.google.com/presentation/d/13r3Ps7dpArZLqFEQ-aBLJWdELHnY8xav3w_dd6BN5Fs/edit?usp=sharing
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