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DEVELOPMENT OF KIDNEYS = — Active space

Embryology 00:00:40

mesoderm

Intermediote mesoderm  Paraxiol mesoderm Loteral p\ddce mesoderm
1

.

Somites, muscles,

ml.jotornes

|
v

Som’(opleuric splanchnopleuric
i
v
e Quter parie{od pleum * |nner visceral pleum
e Outer per'rtoneum e Inner Peri’:onewn

e Outer pericardium e \nner pericardiwn

Development of urogenital system : Note :
Intermediote mesoderm + endoderm : Cloaco. Anal canal below pectinate line is
derived $rom proctodeum/ anal pit.
Clooco. :
Hindgut distal to allantois.
Cloaca
l
Primitive urfjgenﬂ'o] Sinus Primitive rectum
-¢ ¢ l l
gpithelial buds  Vesicourethral canal Defnitive urogenitol sinus Rectum :
J, l ‘ Anal canal upto pectinate line
Prostote  glndder & l
Urethra : Pelvic part Phallic part
In males : Prostatic Urethra : Spongy urethra.
urethra. upto opening of In males : Prostatic urethra vestibule
ejaculatory duct, (Remaining), Membranous (n females).
In females : Part of urethro.
urethro. In females : Part of urethro.
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Intermediate mesoderm :

£ i l

mesonephric duct Pammesonephric duct urogeni'cal r“.dSe
Wol$Sion duct) (mullerion duct)

Ureteric bud

l

Cohecﬁng SljS’(em of Hidr\eljs

urogenitai ridae :
* extension : Cervical to sacral region of embryp.
* Adjocent to woltfian duct.
* & pairs of swellings on either side of dorsal aorto.
- medial swelling * &enital ridge —> Ovary, testis.
- Lateral swehing : Mephrogenic cord —» &xcre’corl:j part of Hidneﬂ.

* Appendix of epididymis * Remnant of mesonephric duct.
* Appendix of testis.

* Hydatid of mMorgogNi
* metanephros Kidney,

}Qemnan’r o¥ paramesonephric duct.

Timeline of Development :

Timeline event

* Formadion of pronephros.

* Regresses in a few daus.

* Formadion of mesonephros.

gnd of 4th week | * Regresses by 4 months.

* Transient excretory organ until metanephros appears.

Day 38 (4th week)

Formodion of mesenchyme o} metanephric blastema. from
Sth week nephrogenic cord,

Formoadion of epithelium of ureteric bud from mesonephric duct.
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----- Active space -----
Timeline event
* gpitheliol-mesenchymal interaction/transition (epithelium of
ureteric bud § mesenchyme of metanephric bud.
b - Bth week S T
* Transeription factor.
* Chromosome Il
end of 8th week | First fully formed nephron
* Formation of urine (Ritratior.
9 - 10 weeks

* pAscend of Hidneﬂ with rotadion.

24 — 2b weeks

* Completion of nephrogenesis.
* (O-T0 % 0% nephrons : Formed. in 2rd trimester.

At birth

Fixed no. of nephrons

After birth

* No new nephron formed/replaced after birth,
* 1 urine concentration capacity — Reaches adult level by IS yrs.

Pathogenesis of CKD

00:15:65

Nephron number de%ning parameter : Birth weigh‘c.

Pothogenesis :

| Birth weight —» {No. of functional nephrons —s Tsmgle nephron &FR

CrD

(gFR : Single nephron &FR x no. of Sunctional nephrons)

l

&lomerulor hgper%ltraﬂon

.

1n+ragiomru!ar hapertension

.

Hﬂper%&raﬁon injury

.

Stretehing o% capillary pore

:

T diameter of capillary pore

Fibrosis of tubules § interstitium l

T

Proteinuria. (Blbuminemio)

:

TaF P release «— Interstitial inflammadion <— Tubular injury
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Nephrology

D feotures
* | inno. of functional nephron.
* % ot interstitial fbrosis, tubular atrophy glomerulo-sclerosis.
mMoatermal Factor :
Age of conception
!
Pre—eclampsio. / hypertension

,é>
Placental inSuﬁlﬁic‘mencg

W

Intro—uterine qrémrkh retardation

Small for 895‘(0&101;;01 age (SR baby
T risk of crD, hypertension, hﬂperurvicemia, diabetes, metabolic syndrome
Noke
* PAX-a: Important for formadion of epithelium of ureteric bud.
* Location of Kidney :
- Adult: TIa - L3.
- Fetal: Sl - 34,

WT, Gene Mutation 00:25:05

WASR Syndrome :

.

. Wilms fumour a. Fin'ur_idia

»

2, gentto wrinarg abnormalities 4, mental retardaotion
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