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http://www.gistsupport.org/about-gist/what-is-gist.php



Endodermal origin — epithelium - mucose
Mezoderm of splanchnopleura — other layers

Origin of primitive intestine
http://www.youtube.com/watch?v=gMnpxP6EelY &feature=related

primitivni stfevo pankreas

\ allantois
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Zloutkovy vacek

ittp://www.med.muni.cz/histol/MedAtlas_3/bin-release/MedAtlas.htmi#app=d8c4&92c7-selectedindex=3&2b7a-selectedindex=0
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Oesophagus, adult

Muscle

Basal lamina

Cubic epithel.

Squamous
Epithel.

Lamina propria
(Submukosis)

Vessel

Magn. x40



Embryonal oesophagus E2111/5 8th week iud
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Stomach

* One layer columnar epithelium
e Many mucus and serose glands

£ N

Epithelium

- -
'''''''''

Lamina propria
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6th week iud ;”‘H

stomach Seroza
Epithelium

Lamina propria

Smooth muscle

Magn. x40




SMALL INTESTINE LARGE INTESTINE

Muscularis Intestinal

Mucosae Intestinal
Villi

Glands in
the Submucosa

Tunica
Submucosa

Tunica
Muscularis —
ymp
Externa Nodiiss

in the Submucosa

Myenteric
Nerve Plexus

Seros
(Periton

http://educatio



Small intestine
*One layer, columnar epithelium

 Enterocytes, undifferentiated cells, goblet cells, paneth cells., endocrine cells,

- Brunner’s glands — mucous and serous parts (increses pH of the food)

Mucosa of villi

Muscularis
externa

Mucosa crypt
Lamina propria

Muscularis
Mucosae

Magn. x5



11 week iud by recanalization

-

Proliferation of mucose of primitive gut is followed

Serosa
Smooth musc

Submucose
Crypt

Villus

Endothelium

Magn. x5



Large intestine

*One layer columnar epithelium — absence of villi
* goblet cells are more numerous than in small
intestine

tates

Lamina propria

Luberkuhn’'s
crypt

submucosa
Muscularis extern:

Magn. x5



Mucosa

Lamina
Propria

Smooth
muscle
Serosa

Magn. x5




Liver Endodermal origin
Mezodermal origin

a Competence b Specification
2-6-somite stage 7-8-somite stage

Multipotent
ventral
endoderm
(Foxa*)

Septum transversum
mesenchyme

a Post-specification
11-13-somite stage

Septum transversum
mesenchyme cells
([Emp, Hgf)
Hepatablasts
{Hex, Prox1
Hlx._ c-Mgl.
Primitive endothelil B
cells (Vegir2) :

K.S. Zaret, Nature Reviews Genetics 3, 499-512, 2002 Nature Reviews | Genetics



Jatra - struktura

Interlobular *ein - branch of heptic vein
Blood carries away deoxygenated blood

Cord of hepatocytes
(fiver cefis)

Kupffer cell
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http://www.biologymad.com



Gomori stain -
Reticular fibres
(colagen type Ill, mesh which is
the ,,backbone“ of soft tissues)

e 7

Sinusoid Hepatocytes



Embryonal liver 14th week iud

Hematopoesa

Sinusoid

Hepatocytes

Magn. x40
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Pancreas Endodermal origin

1. Turn of ventral anglage — the head of pancreas

2. Ventral a. encloses the dorsal anlage — the tail of pankreas
3. Ducts fusing

Stomach

Dorsal
pancreatic

bud Hepatic

Hepatic
‘UL, duct
Main

pancreatic

duct
r

Cystic
diverticulum

Ventral
pancreatic

bud TR,
Minor papilla

Accessory pancreatic duct 4

Ml e | 42 days

|
Uncinate process

W.J. Larsen Human Embryology 2001




Pancreas

- _Connective tissue

/

Langerhans.
islets

Exocrine glands

Artery

Magn. x40
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Embryonal pancreas 8th week iud

Langer. isle

Tubulus/acinus

Mezenchyme

Magn. x40



Amnion (cut) ! Kidn ey

Intermediate mezoderm

oy Urogenital ridge — anlage of kidney and gonads
 sectiopF (6th week iUd)

Neural tube

Developing spinal ganglion

Notochord

Urogenital ridge

4

Notochord

Nephrogenic cord

Lateral plate
~ Paraxial mesoderm mesoderm

Intermediate mesoderm I nt rae m b ryo n iC

Midgut
coelom

Cervical
nephrotomes

Intermediate
mesoderm

Extraembryonic coelom B

F



Z. Vacek Embryologie 2006

3 stages of development

Beginning of 4th week iud
Pronefros — pronefric duct
(base of Wolffi duct)

End of 4th week iud
Mezonefros — mesonefric duct (Wolffi)
- ureter bud

Beginning of 5th weeek iud
Metanefros — definitive kidney

Obr. 8.98 Scheéma vyvoje pronefros, mezo-
nefros a metanefros u embrya 5 mm dlou-
heho, asi 4 tydny starého.

a — kanalek pronefros, b — ductus mesone-
phricus (Wolffi), ¢ — kandlek mezonefros,

d — mezonefrogenni blastém, e — dolni hrani-
ce mezonefrogenniho blastému, f — metane-
fros, g — zadni stfevo, h — mocovy méchyf,

ch — zaklady sbéracich kanalka,



NEPHRO

- distal tubulu

Medulla — Henle’s loop

- collecting duc

S

> Cortical
nephron

Collecting ——
duct

t >

- Juxtamedullary
nephron




Metanephros - cortex

Nephron

Erythrocytes

Tubulus

Glomerular
capillary

Bowman’s caps.
Podocytes

Juxtaglomerular
cells

Magn. x40



Metanephros - medulla

Henle's lopp (lower cells)

Capillaries

Collecting duct
(taller cells)

Magn. x40



Embryo metanephros cortex 21st week of iud

lomerulus

Bowman's capsule

apillary

Proximal and
distal tubules

Magn. x40




Embryo metanephros medulla 21st week of iud

Henle's loop
(lower cells)

Collecting duct
(taller cells)

Magn. x40




Mesonephros E1208T 7th week iud

Gonads

Degenerating
glomeruli

Magn. x10



Metanephros E 1208T 7th week iud

Suprarenal glandNeocortex with
glomeruli

Metanephrogennic
blastema

Medullar tubules

Magn. x10



Cloaca

L I
.' Gastrointestinal tract . Reproductive system '. Urinary system Bursa {':'} Cloaca
urinary
bladder ;
_urinary
bladder
rectum ureter

oviduct

|

urcthra

metanephros Wolffian duct

(vas deferens)

ureter

urogenital
sinus

Wolffian duct

urogenital

cloaca sinus

rectum

anus



Histology of the Urinary Bladder

Lumen of bladder—

Transitional T =

epithelium ' \

Lamina _

propria

Muscular —

layer

(Detrusor - Transitional
muscle) epithelium
Adventitia — . A D : —Basement
(with fat ot & e ] fipdet e I SSUNSSSeT  membrane
cells) o T — DRSS A =~ Lamina

propria
(a) Micrograph of the bladder wall (17X) (b) Epithelium lining the lumen
of the bladder (360X)



Ureter = mocovod

Ih"—

b T e i v of s S AT : =
b, sty Viehl 2 A E B e LV RAELOEEN ~ " Magn. x4
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Double origin of Adrenals

» Medulla — neuroectoderm
= Neural crest cells form sympathetic ganglion in solar plexus = chromafinne
cells + primitive sympathetic cells (noduli)
= Travel to cortex (7t week iud) and along main vein get to its center

o Cortex - intermediate mezoderm

= Cluster of cells in urogenital ridge (5™ week iud) — primitive cortex

= Second wave of differentiation of mesotel cells (6t w iud) — definitive
cortex

= 8th wiud — separation from other organs by connective tissue
= Zona reticulata appears after 3rd year of life
= Proliferation and apoptosis reshape primitive cortex in definitive c.



7 week fetus

Mesonephros
} Urogenital ridge

Gonadal ridge

Spine

Developing adrenal cortex
Urogenital ridge
Root of bowel mesentary

Sympathetic ganglion

Suprarenal medulla

Suprarenal cortex

Developing gonads

Barwick et al. Clinical Radiology (2005) 60, 953-959



Adrenals - fetus
|ﬂ.ﬁr§ﬁqlnm@_ ent” ™

I*_.

8th week iud - medulla is not surrounded by cortex

https://embryology.med.unsw.edu.au/embryology/index.php/Endocrine - Adrenal Development



FIGURE 14.3 Nests of primitive svmpathetic cells are presenmt

within the fetal conex and at higher magnification {rmsef) ina l1d-week
tetus. The definitive cortex is seen in the ufyer efl.

https://basicmedicalkey.com/adrenal-glands-2/



Samples

H.S.S. embryos 6th — 22nd week iud (46 weeks)

- M.M. E12 = 5-6th week iud H.S.S. (21 days)
- M.M. E14,5 = 7.-8. Ttyden iuv H.S.S.

G.G. HH10 (1,5 d) = 3. tyden iuv H.S.S. (21 d)
G.G. HH20 (3,5 d) = 5. tyden iuv H.S.S.

G.G. HH24 (4,5 d) = 6. tyden iuv H.S.S.

G.G. HH26 (5D) =6,5.tyden IUV H.S.S.
G.G. Hh28 (5,5-6D) = 7. tyden iuv H.S.S.

- T.E. 16D = beginning of organogenesis (29 d)
- T.E. 27d = just before the birth

- M.A. 13,5D= 6. tyden iuv H.S.S. (17d)
« M.A. 15D= just before the birth

- Zebrafish 5D — larval stage (embryo hatching at 3D)
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Human Lays 1 2-3 4-3 5 12 15 47 1a 20 22 24 Ah k. 33 36 M) &2 44 48 X 54 33 5D
Mouse  Cays 1 2 i E45 E50 E60 EFO EBO ERO ERS ET0 ETOSEI1 E115E12 E12.5E13 E135E14 E145E15 E155EiS
Rat Clays 1 35 45 5 B T5 B5 -9 M5 11 115 12 12513 135 14 145 1% 155 16 165 17 175
Mode these Comagie sTages ors Sy apmReimote day findegs for oeerage of embncos Links: Carnegie Mege Domipanson

Srovnani vyvoje lidského a mysiho embrya Vyvoj trva 21 dni
https://embryology.med.unsw.edu.au/embryology/index.php/Category:Mouse_E12

Atlas mysiho embrya
http://www.emouseatlas.org/eAtlasViewer_ema/application/ema/kaufman/plate_25a.php

Stadia vyvoje kureciho embrya
https://embryology.med.unsw.edu.au/embryology/index.php/Hamburger Hamilton Stages
Vyvoj trva 21 dni

Stadia vyvoje krtka evropského (talpa europea)

https:/ /www.researchgate.net/publication/250068036 Developmental Stages and Growth

Rate of the Mole Talpa_ occidentals Insectivora Mammalia
Vyvoj trva 28 dni


https://embryology.med.unsw.edu.au/embryology/index.php/Hamburger_Hamilton_Stages
https://www.researchgate.net/publication/250068036_Developmental_Stages_and_Growth_Rate_of_the_Mole_Talpa_occidentals_Insectivora_Mammalia
https://www.researchgate.net/publication/250068036_Developmental_Stages_and_Growth_Rate_of_the_Mole_Talpa_occidentals_Insectivora_Mammalia

